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My invention relates to railway traffic con 
trolling apparatus and particularly to a system. 
employing coded energy in the track circuits 
thereof. 
In United States Patent No. 2,213,420, issued 

to me on September 3, 1940, there is shown a 
System which is arranged so that in the event 
the insulated joints separating two track sec 
tions are defective, the equipment associated 
With the track section in advance of the defective 
joints operates to establish a “lockout' circuit 
to supply steady uncoded energy to the track 
rails of the track Section in the rear of the de 
fective joints to thereby prevent the display of 
a proceed indication by the signal for the section 
in advance of the defective joints, or by the cab 
Signal apparatus on a locomotive in the section 
in the rear of the defective joints. 

In the System shown in the patent identified 
above the steady energy supplied to the section 
in the rear of the defective joints causes the sig 
nal for that section to display its stop indica 
tion, While it also causes steady uncoded energy 
to be Supplied to the track sections farther in 
the rear so that all of the signals in the rear of 
the defective insulated joints display stop indi 
cations, while the cab signal apparatus on a loco 
motive present in any of these sections will pro 
Vide its most restrictive indication. This creates 
a safe condition, but it may unnecessarily delay 
traffic in the track stretch. 
In United States Patent No. 2,215.904, issued 

September 24, 1940, to Ralph R. Kemmerer, and 
in United States Patent No. 2,235,134, issued. 
March 18, 1941, to Leslie R. Allison and Frank H. 
Nicholson, there are shown non-cascading “lock 
out" circuit in which the supply of steady energy 
is not repeated beyond the section in the rear 
of the defective insulated joints. In these sys 
tems the signal at the defective insulated joints, 
and the adjacent section in the rear display 
Stop indications, but the signals farther in the 
rear display proceed indications. This arrange 
ment facilitates movement of traffic, but it still 
requires trains to traverse two track sections 
at slow speed. - 

It is an object of this invention to provide an 
improved System of the type described which 
operates so that in the event that the insulated . 
joints separating two track sections are defective 
only the signal for the section in advance of the 
defective joints will be caused to display its 
stop or most restrictive indication, and so that 
the signal for the section in the rear of the de 
fective joints will display a proceed indication. 
A further object of the invention is to pro 

vide an improved signaling system which is ar 
ranged to detect feeding of energy over a de 
fective joint, and which operates so that after 
this energy has been detected the equipment 
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cannot be restored to normal operation by any 
track circuit conditions, but can only be returned 
to normal operation by action of a signal main 
tainer. 
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. . 
In practicing my invention I modify the Sys 

tems heretofore known by incorporating in the 
equipment for each track section a relay which 
is controlled in such manner as to detect the 
Steadily energized condition of the associated 
track relay, and I employ this relay to control 
the Suply of Steady energy to the Section in the 
rear. Should the normally coded energy Sup 
plied to One track circuit feed forwardly across 
a defective joint So that the lockout circuit be 
comes effective to supply steady energy to the 
rear, the relay added by this invention Will de 
tect the presence of this steady energy and will 
cut off the further supply of steady energy to 
the rear section and will cause coded energy to 
be supplied instead. In addition, when the sys 
ten includes Wayside signals the relay added by 
may invention also operates after it has de 
tected the presence of steady energy to main 
tain the display of the most restrictive indica 
tion by the associated signal. 

I shall describe one form of signaling system 
embodying my invention together with two modi 
fications thereof which I may employ, and shall 
then point out the novel features thereof in 
claims. . 
In the drawing 
Fig. 1 is a diagram showing a section of rail 

way track equipped with signaling apparatus em 
bodying my invention, and 

FigS. 2 and 3 are fragmentary diagrams show 
ing modifications which I may employ. - 

Similar reference characters refer to similar 
parts in each of the three views. 

Referring to Fig. 1, there is shown therein a 
stretch of railway track. having track rails 
and 2 over which traffic normally moves in the 
direction indicated by an arrow, that is, from 
left to right. The rails of the track stretch are 
divided by insulated joints 3 into the customary 
Successive track sections for signaling purposes. 

Electric current is employed for propulsion 
purposes in the track stretch shown in Fig. 1 
and for this reason alternating current energy 
is employed in the track circuits, while im 
pedance bonds 4 of the customary form are pro 
Vided to conduct propulsion current around each 
pair of insulated rail joints. As the descrip 
tion proceeds, however, it will be apparent that 
the apparatus of this invention is equally well 
suited for use on a steam road, in which case 
either direct or alternating current may be em 
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ployed in the track circuits while the impedance 
bonds may be omitted. 
In the diagram comprising Fig. 1 of the draw 

ing one complete section, which is identified as 
section 2T, and parts of two other sections, iden 
tified as sections T and 3T, are shown. Each 
of these Sections has located at the entrance end 
thereof a Signal S for governing traffic in the 
track Stretch. The signals illustrated are of the 
familiar color light type having a green or pro 
ceed lamp G, a yellow or caution lamp Y, and a 
red lamp R. Which may be considered a stop or 
slow speed indication. It should be understood, 
however, that the invention is not limited to the 
use of Signals of this type and that any appro 
priate form of Signal may be used. Likewise, the 
invention is not limited to a System employing 
wayside signals, but is equally applicable to track 
stretches without wayside signals and over which 
are operated locomotives equipped with cab sig 
nal apparatus of Well known construction, Such 
as that shown in United States Patent No. 
1986,679, issued January 1, 1935, to Lloyd W. 
LeWis. 
The rails of each track section form a part of 

a track circuit to which coded alternating cur 
rent signal Control energy is supplied at the exit 
or leaving end from the Secondary Winding of a 
track transformer TT. The alternating current 
supplied to the track circuits is derived from a 
Suitable source and may be distributed through 
out the track stretch by a transmission line, not 
shown. The terminals of the power Supply 
Source are designated BX and CX, and it will be 
assumed that the energy supplied from this 
Source is alternating current of a frequency of 
100 cycles per second. 
Each signal location is also provided With a 

Suitable source of direct current, such as a pri 
mary or storage battery, not shown, the termi 
nals of which are designated B and C. 
The signaling System shown in Fig. 1 makes 

use of track circuit energy coded at two different 
frequencies. This coded energy is provided by 
code transmitters CT which interrupt the Supply 
circuits for the associated track transformerS a 
definite number of times per minute according 
to traffic or other conditions ahead. As shown, 
each code transmitter is provided With tWO cir 
cuit making and breaking contacts 5 and 80 
which are continuously actuated by a motor Or 
other suitable mechanism at speeds such as to 
provide 75 and 180 energy pulses per minute 
which are separated by periods of equal duration 
in which no energy is Supplied. 
Each track circuit includes a code following 

track relay TR connected across the section rails 
at the entrance end of the Section. As shown, 
the track relay is of the direct current type and 
is connected to the track rails through a resonant 
rectifier unit RU. The unit RU includes a trans 
former, a capacitor and a reactor So arranged 
and proportioned as to freely pass 100 cycle Sig 
nal control energy, but so as not to pass propul 
sion current of a different frequency. The unit 
RU includes, in addition, a rectifier which con 
verts into direct current the alternating current 
supplied through the unit. 
The track relay 2TR has associated there with 

auxiliary relays f2FSA, 2BSA, 2FI and 2J, a 
slow releasing control relay 2LOS, and a decod 
ing transformer 2DT, while each of the other 
signals in the track stretch has associated there 
with equipment corresponding to that associated 
with signal 2S. 
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2,357,236 
The equipment is shown in the condition which 

it a SSunes When the track stretch is Vacant. At 
such times energy of 180 code frequency is sup 
plied to the track transformer 2TT by the equip 
ment aSSociated with section 3T. The equip 
ment for section 3T operates in the same man 
ner as that for section 2T. 
The coded energy supplied to the transformer 
2TT feeds to the track relay 2TR, and produces 

Code following operation of this relay. When the 
track relay contacts are in their picked-up posi 
tions, contact 6 establishes a circuit to supply 
energy to the first auxiliary relay 2FSA, while 
during the released periods of the track relay con 
tacts energy is Supplied to second auxiliary relay 
2BSA Over the circuit which is traced from 

f6 of relay 
2TR, front contact 7 of relay f2OS, front 
contact 8 of relay f2FSA, and winding of relay 
2BSA to terminal C. At this time contact 8 

of relay 2FSA also connects the snubbing re 
sistor 20 across the terminals of the relay 2BSA 
to render the relay slow in releasing so that the 
relay contacts remain picked up during the 
picked-up periods of the track relay contacts. 
Similarly, the relay f2FSA is of a type the con 
tacts of which are slow in releasing so that they 
remain picked up during the released periods of 
the track relay. Contacts. 
As a result of code following operation of the 

track relay its contact 2 alternately establishes 
the circuits to energize the tWO portions of the 
primary winding of transformer 2DT so that 
impulses of energy are Supplied to the Secondary 
windings 22 and 23 of the transformer. 
When the track relay contacts are picked up, 

its contact 25 establishes a circuit including 
front contact 25 of relay 2BSA to supply im 
pulses of energy from the transformer secondary 
winding 23 to the relay 2H. The relay H is of 
a type Which is slow in releasing so that its con 
tacts remain picked up during the intervals be 
tween the supply of impulses of energy to the 
relay Winding. 
As the contacts of relays 2FSA and 2BSA 

are picked Up, energy is Supplied to the control 
relay 2LOS over the circuit which includes front 
contact 28 of relay 2FSA and front contact 29 
of relay 2BSA. 
As the contacts of relays 2FSA, 2BSA and 
2H are picked up, energy of 180 code frequency 

is supplied to the primary Winding of track trans 
former IT over the circuit, which is traced 
from terminal BX through contact 80 of the 
code transmitter 2GT, front contact 30 of relay 
2H, front contact 3 of relay 2BSA, front con 

tact 32 of relay 2FSA, and primary winding of 
transformer TT to terminal CX. Accordingly, 
energy of 180 code frequency is supplied to the 
rails of Section T. 
At this time energy induced in the secondary 

winding 22 of transformer 2DT is supplied 
through the resonant rectifier unit 2DU to the 
relay (2J so that the contact of this relay is 
picked up. Accordingly, the green lamp G of sig 
nal f2S is lighted over the circuit which includes 
front contact 34 of relay 2H and front contact 
35 of relay 2J. 
The unit 2DU is similar in construction to the 

unit 2RU, but is arranged to pass Sufficient en 
ergy to pick up the relay 2J when and only 
When the energy Supplied thereto is of the fre 
quency present when the track relay 2TR is 
responding to energy of 180 code frequency. 
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Operation of equipment on passage of a train 

through the track stretch 
When a train moving in the normal direction 

of traffic enters section f2T, the track relay 2TR 
is shunted and its contacts remain in their re 
leased positions so that energy is not supplied to 
the relays f2FSA and 2H. Accordingly, after 
a short time interval the contacts of relay 2FSA 
release so that its contact 8 interrupts both the 
energizing circuit and the Snubbing circuit for 
relay 2BSA, and the contacts of this relay there 
upon quickly release so that contact 26 interrupts 
the circuit of relay 2H and its contacts release 
after a time interval. 
On release of the contacts of relay 2FSA con 

tact 28 interrupts the circuit of relay 2LOS, but 
this relay is slow enough in releasing to remain 
picked up until contact 29 of relay 2BSA re 
leases and establishes the circuit of the relay 
2LOS. Accordingly, the contacts of relay 2LOS 
remain picked up and energy of 75 code fre 
quency is supplied to the track transformer TT 
over the circuit. which is traced from terminal 
BX through front contact 37 of relay 2LOS, back 
contact 3 of relay 2BSA, back contact 32 of 
relay f2FSA, contact 75 of the code transmitter, 
and primary winding of the track transformer 
| TT to terminal CX. 
As hereinafter explained in connection with 

section 2T, the energy of 75 code frequency sup 
plied to section T will cause the signal for that 
Section to display its yellow or caution indica 
tion, while it will produce a similar aspect in the 
cab signal apparatus on a locomotive in section 
T. 
On release of the contacts of relay 2H con 

tact 34 interrupts the circuit of the green lamp 
G of signal 2S and establishes the circuit of the 
red lamp R, while on cessation of code following 
operation of the track relay 2TR relay 2J re 
leases. 
When the train enters section 3T, the equip 

ment for this section operates in the same man 
ner as that associated with section f2T SO that 
the signal 3S displays its red indication, while 
the energy supplied to track transformer 2TT 
is changed from 180 to 75 code frequency. . 

. When the train vacates section 2T, the energy 
of 75 code frequency feeds to the track relay 
2TR, and produces code following operation of 

the relay. 
On picking up of the track relay contacts its 

contact 5 establishes the circuit to supply en 
ergy to relay 2FSA and the contacts of this re 
lay pick up so that contact 32 interrupts the cir 
cuit traced above for supplying energy of 75 code 
frequency to the transformer TT, and estab 
lishes the circuit, including front contact . 37 of 
relay i2LOS and back contact 3 of relay 2BSA 
to supply steady uncoded energy to transformer 
TT. If the insulated joints 3 Separating sec 

tions T and and 2T are intact, the steady en 
ergy supplied to track transformer TT will not 
reach track relay 2TR and this relay will con 
tinue to respond to the coded energy supplied 
thereto from transformer 2TT. 

After a short time interval, therefore, the track 
relay contacts will release and contact 6 es 
tablishes the circuit including front contact 7 
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of relay 2LOS and front contact 8 of relay 
2FSA for energizing relay 2BSA. The contacts 
of relay 2BSA, therefore, pick up and its con 
tact 26 is closed so that on the next movement 

3 
sitions energy is supplied to relay 2H, while 
contact 3 of relay 2BSA interrupts the circuit 
traced above for supplying steady energy to track 
transformer TT. 
In addition, on picking up of the contacts of 

relay 2BSA its contact 29 establishes the circuit 
including front contact 28 of relay 2FSA for 
supplying energy to the relay 2LOS. In the in 
terval between picking up of the contacts of relay 
2FSA and picking up of the contacts of relay 
2BSA energy is not supplied to the relay 2LOS, 
but this relay is slow enough in releasing to keep 
its contacts picked up during this time interval. 
When the track relay contacts again pick up, 

energy is supplied to relay 2FSA to keep it 
picked up, while energy is supplied to relay 2H 
to pick up its contacts. On picking up of the 
contacts of relay 2H its contact 39 completes 
the circuit for supplying energy of 180 code fre 
quency to track transformer f TT, while its 
contact 34 interrupts the circuit of the red lamp 
R and establishes the circuit including back con 
tact 35 of relay 2J for lighting the yellow lamp . 
Y of signal 2S. The energy of 180 code fre 
quency Supplied to the rails of section IT causes 
the signal for that section to display its green 
Or clear indication, while it will cause the display 
of a similar indication by the cab signal appa 
ratus on a locomotive present in this section. 
On continued code following operation of the 

track relay energy is supplied to the relays 
2FSA and 2H on movement of the track relay 

contacts to their picked-up positions, while en 
ergy is supplied to the relay 2BSA on movement 
of the track relay contacts to their released po 
Sitions. Accordingly, as long as the track relay 
responds to coded energy, the contacts of the 
relays 2FSA, 2BSA and 2H are picked up, 
while contact 28 of relay f2FSA and contact 29 
of relay 2BSA establish the circuit of the relay 
2IOS so that its contacts are maintained picked 

ld. 
At this time, as the track relay f2TR is re 

Sponding to energy of 75 code frequency, the fre 
quency. Of the energy induced in the secondary 
Winding 22 of decoding transformer 2DT is such 
that too little energy is supplied through the 
unit 2DU to the relay 2J to pick up the relay 
contact. So that its contact 35 remains released 
and maintains the circuit of the yellow or cau 
tion lamp Yof signal 2S. 
When the train advances far enough to vacat 

Section 3T, the equipment associated with this 
Section operates to change the aspect of signal 
3S from red to yellow, and to change the en 
ergy Supplied to track transformer 2TT from 
75 to 180 code frequency. Accordingly, the track 
relay 2TR Operates at a faster rate and relays 
2FSA, 2BSA and 2H are maintained ener. 

gized, while sufficient energy is supplied through 
the unit 2DU to the relay 2J to pick up the 
relay contact so that its contact 35 picks up and 
interrupts the circuit of the yellow lamp Y and 
establishes the circuit of the green lamp G of sig 
nal 2S. At this time energy of 180 code fre 
quency continues to be supplied to the track trans 
former TT. - 

Operation of the equipment if an insulated ioint 
breaks down as a result of passage of a train 
When a train moving in the normal direction 

of traffic enters section ?2T, the track relay 2TR 
is shunted and relays 2FSA, 2BSA and f2H 
release as explained above, while energy is sup 

of the track relay contacts to their picked-up po- 75 plied to relay 2LOS over the circuit established 
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by back contacts 28 and 29 of relays 2FSA and 
2BSA. Accordingly, the circuit including front 

contact 37 of relay 2LOS, back contact 3 of 
relay 2BSA, back contact 32 of relay 2FSA, 
and contact 75 of the code transmitter 2G is 
established to supply coded energy to the trans 
former TT. 

For purposes of illustration it will be assumed 
that an insulated joint 3 Separating Sections T 
and 2T breaks down as a result of passage of 
a train. Because of the Well-known autotrans 
former action of the impedance bonds, breaking 
down of one insulated joint permits energy sup 
plied to the rails of section f T to feed to the 
track relay 2TR. 

Accordingly, when the train advances far 
enough for the rear of the train to be located 
some distance in advance of the entrance end 
of the track section 2T so that the train is in 
effective to shunt the track relay 2TR with re 
spect to energy feeding across the defective joint, 
the track relay 2TR will respond to energy sup 
plied from transformer TT. 
On the first movement of the track relay con 

tacts to their picked-up positions contact 6 es 
tablishes the circuit to supply energy to the relay 
l2FSA, and the contacts of this relay pick up so 
that its contact 32 interrupts the circuit traced 
above for supplying energy of 75 code frequency 
to track transformer II and establishes the 
circuit including front contact 37 of relay 2LOS 
and back contact 3 of relay 2BSA for supply 
ing steady energy to the transformer TT. This 
steady energy feeds across the defective joint to 
the track relay 2TR and keeps the contacts of 
this relay in their picked-up positions so that 
contact 6 maintains the supply of energy to 
relay 2FSA, and does not engage its back 
contact to establish the circuit to Supply en 
ergy to the relay 2BSA. Accordingly, the con 
tacts of relay f2BSA remain released. 
When the contacts of relay f2FSA are picked 

up and the contacts of relay 2BSA are released, 
the circuit of the relay f2LOS is interrupted, and 
after a short time interval, the contacts of this 
relay release so that its contact 3 interrupts the 
circuit traced above for supplying steady en 
ergy to the track transformer TT and estab 
lishes a circuit including contact 15 of the code 
transmitter to supply energy of 75 code frequency 
to the track transformer TT. In addition, On 
release of the contacts of relay 2LOS its contact 

interrupts the circuit of relay 2BSA to pre 
vent energization of this relay. 
The coded energy supplied to track transform 

er TT feeds to the track relay 2TR and the 
contacts of this relay now follow code. How 
ever, on release of the track relay contacts energy 
is not supplied to relay 2BSA since the circuit 
of this relay is interrupted by contact of relay 
2LOS and relay 2BSA remains released So that 

its contact 26 interrupts the circuit of the relay 
| 2H to thereby prevent the supply of energy to 
relay 2H on movement of the track relay con 
tacts to their picked-up positions. Accordingly, 
on continued code following operation of the 
track relay i2TR subsequent to release of relay 
2LOS energy is supplied to relay 2FSA on move 
ment of the track relay contacts to their picked 
up positions, while energy is not supplied to re 
lays 2BSA and 2H so that relay 2BSA remains 
released and continues to interrupt the circuit 
of relay 2LOS, while relay 2H remains released 
and its contact 34 maintains the circuit of the 
red lamp R. of signal 2S. 
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2,357,236 
It will be seen, therefore, that this system is 

arranged so that on initial picking up of the 
track relay contacts steady energy is supplied to 
the section in the rear, and, if this steady energy 
feeds across a defective joint, it will keep the 
track relay picked up so that the relay LOS re 
leases and cuts off the supply of steady energy 
to the section in the rear and causes coded en 
ergy of 75 code frequency to be supplied thereto. 
As hereinafter explained this energy of 75 code 
frequency supplied to section T causes the sig 
nal for that Section to provide its caution indi 
cation, While it will produce a similar indication 
by the cab signal apparatus on a locomotive pres 
ent in that Section. In addition, release of relay 
2LOS prevents completion of the cycle of pick 

ing up of the auxiliary relays and thereby in 
sures that the signal 2S controlled thereby will 
continue to display its stop indication. 

This System is also arranged so that the equip 
ment aSSociated with the track section in the rear 
of a defective insulated joint will display its yel 
low or caution indication. 

For the purposes of illustration it will be as 
Sumed that an insulated joint 3 separating sec 
tions 2T and 3T breaks down as a result of 
paSSage of a train and that the equipment for 
Section 3T operates as described in detail above 
in connection with section 21 to detect the de 
fective condition of the insulated joints. 
AS explained above, when any part of the train 

is present in Section f2T, current from the track 
transformer 2TT is shunted from the track re 
lay 2TR, while when the train enters section 
3T, the track relay for that section is shunted 
and the equipment controlled thereby operates to 
supply energy of 75 code frequency to the track 
transformer 2 TT. 
When the train vacates section 2T, the energy 

of 75 code frequency supplied to transformer 
2TT feeds to the track relay f2TR, and the first 
impulse of coded energy picks up the contacts of 
this relay so that its contact f6 establishes the 
circuit of the relay 2FSA, while on the first “off' 
period in the code the track relay contacts release 
S0 that energy is Supplied to relay 2BSA and 
Contact 29 of this relay picks up and reestablishes 
the circuit of the relay f2LOS. 
When the train advances far enough for the 

rear of the train to be located some distance in 
advance of the entrance end of section 3T, the 
train is no longer effective to shunt the track re 
lay for section 3T with respect to energy feed 
ing from the track transformer 2TT across the 
defective joint. 
On the first movement of the contacts of the 

track relay for Section 3T to their picked-up po 
Sition energy is supplied to the relay 3FSA, not 
shown, and its contacts pick up to cut off the sup 
ply of coded energy to transformer 2TT and to 
cause steady energy to be supplied thereto. In 
addition, on picking up of the contacts of relay 
f3FSA the circuit of relay 3LOS is interrupted 
and the release time of this relay begins. 
The steady energy supplied to the transformer 
2TT causes the contacts of track relays f2TR, 
and 3TR to remain picked up and maintain the 
circuits of the associated relays FSA. 
After a time interval the relay 3LOS releases 

and cuts off the Supply of steady energy to trans 
former f2TT and causes coded energy to be sup 
plied thereto, while it also interrupts the circuit 
of relay 3BSA to prevent energization of this re 
lay on Subsequent code following operation of the 
track relay 3TR. 
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On the supply of steady energy to relay f2TR 

its contacts remain picked up so that energy is 
not supplied to relay 2BSA and this relay releases 
after a time interval. This period is relatively 
long as the snubbing circuit for the relay is main 
tained by contact 8 of relay 2FSA. Until relay 
2BSA releases energy is supplied to relay f2LOS 

So that the release period of this relay 2LOS does 
not begin until after release of relay 2BSA. As 
pointed out above, the release period of relay 
3LOS begins as soon as relay 3FSA picks up. As 
a result, the relay f2LOS will remain picked up 
and Will maintain the circuit of the relay 2BSA 
until after the relay 3LOS releases and causes 
coded energy to be supplied to transformer 2TT. 
Accordingly, on the first 'off' interval in the 
coded energy supplied after release of the con 
tacts of relay 3LOS, the contacts of relay. 2TR, 
release and energy is supplied to relay 2BSA to 
pick up the relay contacts if they have released, 
or to maintain them picked up if they have not 
released. The contacts of relay 2BSA, therefore, 
either maintain the circuit of relay 2LOS or re 
establish it before it has been interrupted long 
enough for the relay i2LOS to have become re 
leased and interrupt the circuit of the relay 
2BSA. 
On continued supply of coded energy to the re 

lay 2TR, therefore, on movement of the track 
relay contacts to their picked-up positions en 
ergy is supplied to relay f2FSA and is also sup 
plied from the transformer 2DT to relay 2H, 
While on movement of the track contacts to their 
released positions energy is supplied to relay 
12BSA. - 
As relays 2FSA, 2BSA and 2H are picked up, 

energy of 180 code frequency is supplied to trans 
former TT, while as relay 2H is picked up, 
its contact 34 establishes the circuit of the yellow 
lamp Y of signal 2S. . 
On the supply of coded energy to relay 3TR 

Subsequent to release of relay 3LOS this track 
relay follows code and during the picked-uppe 
riods of its contacts energy is supplied to the relay 
i3FSA, but during the released periods of the 
track relay energy is not supplied to relay 3BSA 
as the circuit of this relay is interrupted by relay 
3LOS. Accordingly, relay 3BSA will interrupt 
the circuit Ci relay 3H and this relay Will main 
tain the circuit of the red lamp of signal 3S. 
From the foregoing it Will be seen that When 

an insulated joint separating two sections breaks 
down as a result of passage of a train, this Sys 
tem operates to supply steady energy to the Sec 
tion in the rear to test the joints, but after a 
short period the supply of steady energy is cut 
off and coded energy is again supplied, and this 
coded energy causes the display of a yellow or 
caution indication by the signal for the section 
in the rear of the defective joints, or by the cab 
signal apparatus on a locomotive present in that 
section. 
Operation of equipment if an insulated joint 

breaks dow, when the track stretch is vacant 
For purposes of illustration it will be assumed 

that one of tie joints separating sections. T and 
(2T breaks down at a time when the track stretch 
is vacant. As the stretch is assumed to be vacant, 
'energy of 180 code frequency is supplied to trans 
former 2Ti, while the auxiliary relays asso 
ciated with track relay 2TR are all picked up SO 
that signal l2S displays its green or clear indica 
tion and energy of 180 code frequency is Supplied 
to the transformer TT. - - -, '' 
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sections T and 2T breaks down the impulses 
of energy supplied to section T are out of step 
With those supplied to section 2T, the impulses 
of energy supplied to section. T and feeding 
over the defective insulated joint to track relay 
f2TR will fill in the “off” periods in the code sup 
plied to section f2T so that the track relay 2TR 
will be maintained picked up all, or Substantially 
all, of the time. 

If at the time the insulated joint becomes de 
fective the impulses of code Supplied to the two 
sections are substantially in step With each other, 
they will soon become out of step. This Will be 
true because the code transmitters which Create 
the code for the two sections are driven by elec 
tric motors of the Squirrel cage induction type, 
and these motors will not operate at exactly the 
same speed for any Substantial period of time. 
Accordingly, if track relay 2TR is not held 
picked up an abnormally large proportion of the 
time immediately upon breaking down of the 
joint, the track relay will soon be held up an 
abnormally large proportion of the time because 
of the increase in the time during Which energy 
is supplied to the track relay when the two codes 
get Out of step. 

In consequence of the lengthened picked-up 
periods of track relay 2TR contact 6 will not 
engage tis back contact, or Will engage it for Such 
short time intervals that energization of relay 
2BSA is reduced below the value effective to 
maintain the relay picked up. As the track relay 
is maintained picked up most of the time, energy 
is supplied to the relay 2FSA to maintain it 
picked up. 
On release of relay 2BSA its contact 3 inter 

rupts the circuit for supplying energy of 180 
code frequency to the transformer iTT and es 
tablishes the circuit including front contact 37 
of relay 2LOS, back contact 31 of relay 2BSA, 
and front contact 32 of relay 2FSA for supply 
ing steady energy to transformer TT. In addi 
tion, on release of relay 2BSA, its contact 29 
interrupts the circuit of relay 2LOS and the 
release period of this relay begins. 
Furthermore, on release of relay 2BSA its 

contact 26 interrupts the circuit of relay f2H 
So that it releases and causes signal 2S to dis 
play itS red indication. 
The steady energy supplied to transformer 
TT feeds across the defective joint to relay 
2TR so that this relay is maintained constantly 
picked up to thereby maintain the circuit of relay 
2FSA and to prevent the Supply of energy to re 

lay 2BSA. After a short time interval relay 
2LOS releases and interrupts the circuit of 
relay 2BSA, while it also cuts off the supply of 
steady energy to section T and causes energy 
of 75 code frequency to be supplied thereto. This 
energy feeds across the defective joint to relay 
2TR and combines with the energy of 180 code 

frequency Supplied from transformer 2TT so 
that track relay 2TR is maintained picked up 
most of the time and energy, therefore, is sup 
plied to relay 2FSA to keep it picked up and 
thus keep relay 2LOS released. Even if the 
contacts of the track relay release at times, en 
ergy will not be supplied to relay 2BSA as the 
circuit of this relay is interrupted by contact 7 
of relay 2LOS. Relay 2BSA, therefore, will re 
main released and will prevent energization of 
relay 2H so that the signal f2S will continue 
display its red indication. 
On release of relay 2BSA and the supply of 

to 

If at the time the insulated joint separating 75 steady energy to section IT the track relay for 



this section is held picked up, but as explained 
above, the relay LOS associated therewith does 
not start to release until after relay BSA re 
leases, while the release time of relay BSA 
does not start until after relay 2BSA releases 
and initiates the supply of steady energy to sec 
tion T, and the relay LOS is certain to re 
main picked up until after relay 2LOS releases 
and causes coded energy to again be supplied to 
Section f T. This coded energy of 75 code fre 
quency Will cause the signal for section IT to 
display its yellow or caution indication. 

Restoring equipment to normal operation after 
a defective doint has been detected 

The System of this invention is arranged so 
that after the equipment for a section detects 
the presence of a defective joint, the equipment 
cannot be restored to normal operation until 
the defective joint is repaired and the circuit of 
the relay FSA is interrupted by means provided 
for this purpose. 
As previously explained, after a defective joint 

has been detected, relay FSA is energized while 
relayS BSA and LOS are deenergized. As relay 
TOS in deenergized, it interrupts the circuit of 
relay BSA, and as relay BSA is deemergized and 
FSA is energized, the circuit of LOS is inter 
rupted. Accordingly, as long as the track relay 
follows coded energy, relay FSA will be main 
tained picked up while relays BSA and LOS will 
remain released. This will be true even after 
the defective joint is repaired so that the track 
relay is no longer Supplied with energy feeding 
a CrOSS the defective joint. 
In Order to restore the equipment to normal 

operation the signal maintainer or other author 
ized person depresses the push button PB and 
thus interrupts the circuit of relay FSA So that 
it releases and its contact 28 establishes the cir 
cuit of relay LOS. Relay LOS thereupon picks 
up and establishes the circuit of relay BSA. 
After the push button is released and restores 
the circuit of FSA, this relay picks up on the 
first movement of the track relay contacts to 
their picked-up position, while the equipment 
thereafter functions in the normal manner. 

Modifications shown in Figs. 2 and 3 

In the System shown in Fig. 1 after a defective 
joint has been detected, the relay FSA is ener 
gized by current supplied thereto when the track 
relay contacts are picked up. As long as the 
joint is defective and the section in advance of 
the joint is vacant, the track relay is supplied 
with energy from two sources, one of these 
Sources being the track transformer for the sec 
tion with which the track relay is associated, and 
the other source being the energy supplied over 
the defective joint. Accordingly, under normal 
conditions the track relay Will be energized most 
of the time so that relay FSA will be energized 
most of the time, and the intervals during which 
the track relay contacts are released and inter 
rupt the circuit of relay FSA are infrequent and 
are much shorter than the release time of relay 
FSA. This relay FSA, therefore, will remain 
picked up and interrupt the circuit of relay LOS. 

However, where the alternating current for 
tWo adjoining track sections is supplied from two 
different Sources, the frequency of this energy 
may be slightly different and the phase rela 
tionship of the two sources of energy may be 
Such that the half cycle impulses of alternating 

0 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

2,357,236 
current from the different sources substantially 
neutralize each other. 
Under these conditions the track relay will re 

lease, but unless the track relay remains released 
for a Substantial period, the System of Fig. 1 oper 
ates to prevent the display of a proceed indication 
by the Signal for the section in advance of the 
defective joint, or a change in the energy sup 
plied to the Section in the rear of the defective 
joint. 
Under Some conditions the track relay may 

remain released longer than the release period of 
relay FSA, and if this occurs relay FSA will re 
lease and establish the circuit of relay LOS. On 
the next movement of the track relay contacts 
to their pick-up positions relay FSA will pick 
up and cause steady energy to be supplied to the 
section in the rear to keep the track relay picked 
up until IOS releases and interrupts the circuit 
of BSA, 

If the frequency relationship of the two sources 
is at a critical value, the periods in which the 
tWO Sources neutralize or offset each other, and 
the periods in which they supplement each other, 
may occur at intervals such that the “lockout' 
condition will be interrupted after it has been es 
tablished, and the modification shown in Fig. 2 
is arranged to eliminate this possibility. 

Referring to Fig. 2, it will be seen that in this 
modification. When the relay LOS releases, its 
Contact 40 establishes a circuit to energize the 
relay FSA So that thereafter this relay is ener 
gized independently of the track relay contact, 
and the relay Will remain energized regardless 
of whether or not the track relay remains picked 
up. As the relay FSA is maintained energized, 
it Will interrupt the circuit of relay LOS So that 
relay LOS interrupts the circuit of relay BSA. It 
will be seen, therefore, that the modification 
shown in Fig. 2 operates to prevent interruption 
Of the "lockout' condition once it has been estab 
lished. 

If desired, the circuit governed by contact 48 
of relay LOS for supplying energy to relay FSA 
may include a front contact 4 of relay FSA to 
thereby prevent picking up of relay FSA in the 
event of release of LOS at a time when FSA is 
released. 
The modification shown in Fig. 2 is otherwise 

the same as that shown in Fig. 1 and a detailed 
description thereof is unnecessary. 
In Fig. 3 of the drawing there is shown another 

means which I may employ to maintain the relay 
FSA energized after release of relay LOS to 
thereby prevent interruption of the 'lockout' 
condition after it has been established. In this 
modification contact fl of relay LOS when re 
leased establishes a circuit over which energy is 
supplied to the relay FSA when the track relay 
TR is released. Accordingly, after release of relay 
LOS the relay FSA is energized directly over track 
relay contact 6 during the picked-up periods of 
the track relay, while during the released periods 
of the track relay contacts relay FSA is energized 
over the circuit established by contact f of relay 
IOS. The relay FSA, therefore, will remain 
picked up at all times and will maintain the 
"lockout' condition. - 

A front contact of the relay FSA may be in 
cluded in the circuit controlled by contact f. 
of relay LOS for Supplying energy to relay FSA 
to prevent energization of relay FSA on release 

75 

of relay LOS when the contacts of relay FSA are 
released. - - - - 

The modifications shown in Figs. 2 and 3 in 
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clude the push button PB to effect release of the 
contacts of relay FSA after release of the con 
tacts of relay LOS to thereby restore the equip 
ment to its normal condition. 
Although I have illustrated and describéd only. 

One form of railway signaling System embodying 
my invention, together with two modifications 
thereof which I may employ, 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 invention. 

Having thus described my invention, what I 
claim is: 

1. In a coded railway signaling System, in com 
bination, a stretch of railway track having a pair 
of track rails divided by insulated joints into a 
plurality of successive track sections including a 
forward and a rearward section, means for sup 
plying coded energy to the rails of said forward 
section, a code following track relay having a 
winding receiving energy over the rails of said 
forward section, a first and a second auxiliary 
relay, a slow releasing control relay, a circuit in 
cluding a back contact of said first auxiliary 
relay for Supplying energy to said control relay, 
a circuit including a front contact of said second 
auxiliary relay for also supplying energy to the 
Said control relay, a circuit including a front 
contact of the track relay for supplying energy 
to the first auxiliary relay, a circuit including a 
back contact of the track relay and front contacts 
of said first auxiliary relay and of said control 
relay for Supplying energy to the second auxil 
iary relay, a circuit including a back contact of 
one of said auxiliary relays for supplying coded 
energy to the rails of the rearward section, a cir 
cuit including front contacts of said first auxil 
iary relay and of Said control relay and a back 
contact of the Second auxiliary relay over which 
Steady energy may be supplied to the rails of said 
rearward section, and a circuit including front 
Contacts of Said first and second auxiliary relays 
for Supplying coded energy to the rails of said 
rear Ward Section. 
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and manually controlled means for interrupting 
the circuit of the first auxiliary relay. 

3. In a coded railway signaling System, in com 
bination, a stretch of railway track having a pair 
of track rails divided by insulated joints into a 
plurality of Successive track Sections including 
a forward and a rearward section, means for sup 
plying coded energy to the rails of said forward 
Section, a code following track relay having a 
Winding receiving energy over the rails of said 
forward Section, a first, a second and a third aux 
iliary relay, a circuit including a back contact 
of the first auxiliary relay for supplying energy 
to the third auxiliary relay, a circuit including a 
front contact of the second auxiliary relay for 
also supplying energy to the third auxiliary relay, 
a circuit including a front contact of the track 
relay for Supplying energy to the first auxiliary 
Irelay, a circuit including a back contact of the 
track relay and front contacts of the first and 
third auxiliary relays for supplying energy to the 
Second auxiliary relay, a circuit including back 
contacts of the first and second auxiliary relays 
and a front contact of the third auxiliary relay 
for Supplying coded energy to the rails of the 
rearward Section, a circuit including front cOn 
tacts of the first and third auxiliary relays and 
a back contact of the second auxiliary relay over 
which steady energy may be supplied to the rails 
of said rearward section, a circuit including front 
contacts of said first and Second auxiliary relays 
for Supplying coded energy to the rails of said 
rearward section, a circuit including a back con 
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2. In a coded railway signaling system, in com 
bination, a stretch of railway track having a pair 
of track rails divided by insulated joints into a 
plurality of Successive track sections including a 
forward and a rearward section, means for sup 
plying coded energy to the rails of said forward 
Section, a code following track relay having a 
Winding receiving energy over the rails of said 
forward section, a first and a second auxiliary 
relay, a slow releasing control relay, a circuit in 
cluding a back contact of said first auxiliary re 
lay for Supplying energy to said control relay, a 
cricuit including a front contact of said second 
auxiliary relay for also supplying energy to said 
control relay, a circuit including a front contact 
of the track relay for supplying energy to the 
first auxiliary relay, a circuit including a back 
contact of the track relay and front contacts of 
said first auxiliary relay and of said control re 
lay for supplying energy to the second auxiliary 
relay, a circuit including a back contact of one of 
the auxiliary relays for Supplying coded energy to 
the rails of the rearward section, a circuit in 
cluding front contacts of Said first auxiliary relay 
and said control relay and a back contact of the 
second auxiliary relay over which steady energy 
may be supplied to the rails of said rearward 
section, a circuit including front contacts of said 
first and second auxiliary relays for supplying 
coded energy to the rails of said rear Ward section, 
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tact of said third auxiliary relay for also supply 
ing coded energy to the rails of said rearward 
Section, and manually operable means for gov 
erning the circuit of one of said auxiliary relays. 

4. In a coded railway signaling System, in com 
bination, a stretch of railway track having a pair 
of track rails divided by insulated joints into a 
plurality of Successive track Sections including a 
forward and a rearward section, means for Sup 
plying coded energy to the rails of said forward 
section, a code following track relay having a 
Winding receiving energy over the rails of said 
forward Section, a first and a second auxiliary 
relay, a slow releasing control relay, a circuit in 
cluding a back contact of the said first auxiliary 
relay for supplying energy to said control relay, a 
circuit including a front contact of the Second 
auxiliary relay for also supplying energy to said 
control relay, a circuit including a front contact 
of the track relay for Supplying energy to the 
first auxiliary relay, a circuit including a back 
contact of the track relay and front contacts of 
the first auxiliary relay and of said control relay 
for supplying energy to the second auxiliary re 
lay, a circuit including a back contact of one of 
said auxiliary relays for supplying coded energy 
of a first code frequency to the rails of said rear 
Ward Section, a circuit including front contacts 
of the first auxiliary relay and of Said control 
relay and a back contact of the second auxiliary 
relay over Which steady energy may be Supplied 
to the rails of said rearward section, and a circuit 
including front contacts of the first and second 
auxiliary relays for supplying coded energy of 
a second code frequency to the rails of said rear 
Ward Section. 

5. In a coded railway signaling system, in com 
bination, a stretch of railway track having a 
pair of track rails divided by insulated joints in 
to a plurality of successive track sections includ 
ing a forward and a rearward section, means for 
supplying coded energy to the rails of said for 

  



S 
ward section, a code following track relay having 
a winding receiving energy over the rails of Said 
forward section, a first and a second auxiliary 
relay, a slow releasing control relay, a circuit in 
cluding a back contact of the first auxiliary re 
lay for supplying energy to said control relay, a 
circuit including a front contact of the second 
auxiliary relay for also supplying energy to said 
control relay, a circuit including a front contact 
of the track relay for supplying energy to the 
first auxiliary relay, a circuit including a back 
contact of the track relay and front contacts of . 
the first auxiliary relay and of said control relay 
for supplying energy to the second auxiliary re 
lay, a circuit including a back contact of one 
of said auxiliary relays for supplying coded en 
ergy to the rails of the rearward section, a cir 
cuit including front contacts of the first auxil 
iary relay and of said control relay and a back 
contact of the Second auxiliary relay over which 
steady energy may be supplied to the rails of 
said rearward section, a circuit including front 
contacts of said first and second auxiliary relays 
for supplying coded energy to the rails of said 
rearward section, a signal governing traffic in 
said forward section, and means responsive to 
continued code following operation of the track 
relay subsequent to picking up of the contacts of 
the second auxiliary relay for controlling Said 
signal. 

6. In a a coded railway signaling system, in 
combination, a stretch of railway track having 
a pair of track rails divided by insulated joints 
into a plurality of Successive track Sections in 
cluding a forward and a rearward section, means 
for supplying coded energy to the rails of said 
forward Section, a code following track relay 
having a Winding receiving energy over the rails 
of said forward Section, a first, a Second and a 
third auxiliary relay, a circuit including a back 
contact of the first auxiliary relay for Supplying 
energy to the third auxiliary relay, a circuit in 
cluding a front contact of the second auxiliary 
relay for also supplying energy to the third aux 
iliary relay, a circuit including a front contact 
of the track relay for supplying energy to the 
first auxiliary relay, a circuit including a back 
contact of the track relay and front contacts of 
the first and third auxiliary relays for supplying 
energy to the second auxiliary relay, a circuit in 
cluding back contacts of the first and second 
auxiliary relays and a front contact of the third 
auxiliary relay for supplying coded energy of a 
first code frequency to the rails of said rearward 
Section, a circuit including front contacts of the 
first and third auxiliary relays and a back con 
tact of the second auxiliary relay over which 
steady energy may be supplied to the rails of 
said rearward section, a circuit including a back 
contact of said third auxiliary relay for supply 
ing coded energy of said first code frequency to 
the rails of said rearward section, a fourth aux 
iliary relay, means responsive to continued code 
following operation of the track relay subsequent 
to picking up of the contacts of said second aux 
iliary relay for energizing said fourth auxiliary 
relay, a signal for said forward section controlled 
by said fourth auxiliary relay, and a circuit in 
cluding a front contact of said fourth auxiliary 
relay for Supplying coded energy of a second 
code frequency to the rails of said rearward sec 
tion. 

7. In a coded railway signaling system, in 
combination, a stretch of railway track having a 
pair of track rails divided by insulated joints 
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into a plurality of successive track sections in 
cluding a forward and a rearward section, means 
for Supplying coded energy to the rails of said 
forward section, a code following track relay 
having a Winding receiving energy over the rails 
of Said forward Section, a first and a second aux 
iliary relay, a slow acting control relay having 
Contacts movable between a first and a second 
position, the circuit of said control relay being 
governed by said auxiliary relays in such manner 
that When the contacts of both of said relays are 
released the contacts of said control relay oc 
Cupy their first position and so that when the 
Contacts of the first relay are picked up while 
the contacts of the second auxiliary relay are re 
leased the contacts of said control relay move to 
their Second position after a time interval, a cir 
cuit including a front contact of the track relay 
for Supplying energy to the winding of the first 
auxiliary relay, a circuit including a back con 
tact of the track relay, a front contact of the 
first auxiliary relay and a contact of said con 
trol relay closed when the contacts of said relay 
are in their first position for supplying energy to 
the Winding of said second auxiliary relay, a 
circuit including a back contact of one of said 
auxiliary relays for supplying coded energy to 
the rails of said rearward section, a circuit in 
cluding a front contact of the first auxiliary re 
lay, a back contact of the second auxiliary relay, 
and a contact of said control relay which is 
closed when the contacts of said relay are in 
their first position over which steady energy may 
be supplied to the rails of said rearward section, 
and means responsive to continued code follow 
ing operation of the track relay subsequent to 
picking up of the contacts of said first auxiliary 
relay for also supplying coded energy to the rails 
of Said rearward section. 

8. In a coded railway signaling system, in 
combination, a stretch of railway track having a 
pair of track rails divided by insulated joints in 
to a plurality of successive track sections includ 
ing a forward and a rearward section, means for 
Supplying coded energy to the rails of said for 
Ward Section, a code following track relay hav 
ing a winding receiving energy over the rails of 
Said forward Section, a first and a second auxil 
iary relay, a slow acting control relay having 
contacts movable between a first and a second 
position, the circuit of said control relay being 
governed by Said auxiliary relays in such manner 
that When the contacts of both of said relays are 
released the contacts of said control relay occupy 
their first position and so that when the contacts 
of the first relay are picked up while the con 
tacts of the Second auxiliary relay are released 
the contacts of said control relay move to their 
Second position after a time interval, a circuit 
including a front contact of the track relay for 
Supplying energy to the winding of the first aux 
iliary relay, a circuit including a back COntact of 
the track relay, a front contact of the first aux 
iliary relay and a contact of said control relay 
closed when the contacts of said relay are in 
their first position for supplying energy to the 
Winding of said second auxiliary relay, a circuit 
including a back contact of one of said auxiliary 
relays for supplying coded energy to the rails of 
Said rearward section, a circuit including a front 
contact of the first auxiliary relay, a back con 
tact of the second auxiliary relay, and a contact 
of Said control relay which is closed when the 
contacts of said relay are in their first position 
Over Which steady energy may be supplied to the 
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rails of said rearward section, and means effec 
tive when the contacts of said control relay are 
in their second position to supply coded energy 
to the rails of said rearward Section. 

9. In a coded railway signaling System, in 
combination, a stretch of railway track having 
a pair of track rails divided by insulated joints 
into a plurality of successive track Sections in 
cluding a forward and a rearWard Section, means 
for supplying coded energy to the rails of Said 
forward section, a code following track relay 
having a winding receiving energy over the rails 
of said forward section, a first and a Second 
auxiliary relay, a slow acting control relay hav 
ing contacts movable between a first and a Sec 
ond position, the circuit of Said control relay 
being governed by said auxiliary relays in Such 
manner that when the contacts of both of Said 
relays are released the contacts of Said control 
relay occupy their first position and So that When 
the contacts of the first relay are picked up 
while the contacts of the second auxiliary relay 
are released the contacts of said control relay 
move to their second position after a time in 
terval, a circuit including a front contact of the 
track relay for supplying energy to the Winding 
of the first auxiliary relay, a circuit including a 

5 

0. 

5 

9 
the track relay for supplying energy to the Wind 
ing of the first auxiliary relay, a circuit includ 
ing a back contact of the track relay, a front 
contact of the first auxiliary relay and a COn 
tact of said control relay closed When the con 
tacts of said relay are in their first position for 
supplying energy to the winding of said Second 
auxiliary relay, a circuit including a back con 
tact of the second auxiliary relay for Supplying 
coded energy to the rails of Said rear Ward Sec 
tion, a circuit including a front contact of the 
first auxiliary relay, a back contact of the Sec 
ond auxiliary relay and a contact of Said Con 
strol relay which is closed when the contacts of 
said relay are in their first position. Over which 
steady energy may be Supplied to the rails of 
said rearward section, and means responsive to 
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back contact of the track relay, a front contact 
of the first auxiliary relay and a contact of Said 
control relay closed When the contacts of Said 
relay are in their first position for supplying 
energy to the winding of Said Second auxiliary s 
relay, a circuit including back contacts of said 
first and Second auxiliary relays and a contact 
of said control relay closed. When the contacts 
of said control relay are in their first position 
for supplying coded energy to the rails of Said 
rear Ward Section, a circuit including a front 
contact of the first auxiliary relay, a back Con 
tact of the Second auxiliary relay and a contact 
of Said control relay closed. When the contactS 
of Said relay are in their first position over which 
Steady energy may be Supplied to the rails of 
said rear Ward Section, a circuit including a coin 
tact. Of Said control relay closed. When the con 
tacts of Said relay are in their Second position 
for Supplying coded energy to the rails of said 
rear Ward Section, and means responsive to con 
tinued code following Operation of Said track 
relay Subseq8nt to picking up of the contacts 
of said first auxiliary relay for also supplying 
coded energy to the rails of Said rearward Sec 
tion. 

10. In a coded railway signaling system, in 
combination, a stretch of railway track having 
a pair of track rails divided by insulated joints 
into a plurality of Successive track Sections in 
cluding a for Ward and a rearward section, means 
for Supplying coded energy to the rails of Said 
forward section, a code following track relay 
having a winding receiving energy over the rails 
of Said forward section, a first and a second aux 
iliary relay, a Slow acting control relay having 
contactS movable between a first and a second 
position, the circuit of Said control relay being 
governed by Said auxiliary relays in Such man 
ner that When the contacts of both of Said re 
lays are released the contacts of said control 
relay occupy their first position and so that when 
the contacts Of the first relay are picked up 
While the contacts Of the Second auxiliary relay 
are released the contacts of said control relay 
move to their second position after a time in 
terval, a circuit including a front contact of 
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continued code following operation of Said track 
relay subsequent to picking up of the contacts 
of said first auxiliary relay for also Supplying 
coded energy to the rails of said rearward Sec 
tion. 

11. In a coded railway signaling System, in 
combination, a stretch of railway track having 
a pair of track rails divided by insulated joints 
into a plurality of successive track sections in 
cluding a forward and a rearward section, means 
for Supplying coded energy to the rails of Said 
forward Section, a code following track relay 
having a winding receiving energy over the rails 
of said forward section, a first and a Second 
auxiliary relay, a slow acting control relay haW 
ing contactS movable betWeen a first and a Sec 
Ond position, the circuit of Said control relay 
being governed by said auxiliary relays in such 
manner that When the contacts of both Of Said 
relays are released the contacts of Said Control 
relay occupy their first position and So that 
When the contacts of the first relay are picked 
up while the contacts of the second auxiliary 
relay are released the contacts of Said control 
relay move to their second position after a time 
interval, a circuit including a front contact of 
the track relay for supplying energy to the 
Winding of the first auxiliary relay, a circuit in 
cluding a contact of said control relay which is 
closed when the contacts of said control relay 
are in their second position for also supplying 
energy to the first auxiliary relay, a circuit in 
cluding a back contact of the track relay, a front 
contact of the first auxiliary relay and a con 
tact of Said Control relay closed. When the con 
tacts of said relay are in their first position for 
Supplying energy to the Winding of said second 
auxiliary relay, a circuit including a back con 
tact of one of said auxiliary relays for supplying 
COded energy to the rails of Said rearward sec 
tion, a circuit including a front contact of the 
first auxiliary relay, a back contact of the sec 
Ond auxiliary relay, and a contact of said con 
trol relay which is closed when the contacts of 
Said Irelay are in their first position over which 
Steady energy may be supplied to the rails of 
Said rear Ward section, and means responsive to 
continued code following operation of the track 
relay subsequent to picking up of the contacts 
of Said first auxiliary relay for also supplying 
coded energy to the rails of said rearward sec 
tion. 

12. In a coded railway signaling system, in . 
combination, a stretch of railway track having 
a pair of track rails divided by insulated joints 
into a plurality of Successive track sections in 
cluding a forward and a rearward section, means 
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for supplying coded energy to the rails of said 
forward section, a code following track relay 
having a winding receiving energy over the rails 
of said forward section, a first and a second aux 
iliary relay, a slow acting control relay having 
contacts movable between a first and a second 
position, the circuit of Said control relay being 
governed by Said auxiliary relays in Such man 
ner that when the contacts of both of said relays 
are released, the contacts of Said control relay 
Occupy their first position and So that when the 
contacts of the first relay pick up while the con 
tacts of the second auxiliary relay are released 
the contacts of Said control relay move to their 
Second position after a time interval, a circuit 
including a front contact of the track relay for 
Supplying energy to the winding of the first 
auxiliary relay, a circuit including a contact of 
Said control relay which is closed. When the con 
tacts of Said control relay are in their second 
position for also supplying energy to the first 
auxiliary relay, a circuit including a back con 
tact of the track relay, a front contact of the 
first auxiliary relay and a contact of said con 
trol relay closed when the contacts of said re 
lay are in their first position for supplying en 
ergy to the Winding of said second auxiliary re 
lay, a circuit including a back contact of one of 
Said auxiliary relays for Supplying coded energy 
to the rails of said rearward section, a circuit 
including a front contact of the first auxiliary 
relay, a back contact of the second auxiliary 
relay, a contact of said control relay which is 
closed when the contacts of said relay are in 
their first position over which steady energy 
may be Supplied to the rails of said rearward 
Section, means responsive to continued code 
following operation of the track relay subse 
quent to picking up of the contacts of said first 
auxiliary relay for also supplying coded energy 
to the rails of Said rearward section, and manu 
ally operable means for interrupting the circuit 
of Said first auxiliary relay. 

13. In a coded railway signaling system, in 
combination, a stretch of railway track having 
a pair of track rails divided by insulated joints 
into a plurality of successive track sections in 
cluding a forward and a rearward section, means 
for Supplying coded energy to the rails of said 
forward Section, a code following track relay 
having a winding receiving energy over the rails 
of Said forward section, a circuit including a 
front contact of the track relay for supplying 
energy to a first auxiliary relay, a circuit in 
cluding a back contact of the track relay and a 
front contact of said first auxiliary relay for 
Supplying energy to a second auxiliary relay, a 
circuit including a back contact of one of said 
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auxiliary relays for Supplying coded energy of 
a first code frequency to the rails of Said rear 
ward section, a circuit including a front contact 
of the first auxiliary relay and a back contact 
of the Second auxiliary relay over which steady 
energy may be supplied to the rails of said rear 
Ward Section, means responsive to continued code 
following operation of the track relay Subsequent 
to picking up of the Second auxiliary, relay for 
Supplying energy of a second code frequency to 
the rails of Said rearward section, and a control 
relay governed by contacts of the first and Sec 
Ond auxiliary relays in such manner that when 
the contacts of the auxiliary relays are out of 
Correspondence the contacts of the control relay 
move to a position in which a contact of the 
COntrol relay interrupts the circuit over which 
steady energy may be supplied to the rails of 
Said rearward section and in which the control 
relay governs the Supply of energy to the con 
trol relay to maintain the contacts of the relay 
in Such position. 

14. In a coded railway signaling System, in 
combination, a stretch of railway track having a 
pair of track rails divided by insulated joints 
into a plurality of successive track sections in 
cluding a forward and a rearward section, a code 
following track relay having a winding receiv 
ing energy over the rails of said forward section, 
a circuit Over which coded energy of a first code 
frequency is Supplied to the rails of said rear- . 
Ward Section when said track relay is not re 
Sponding to coded energy, means effective on 
initial picking up of the track relay contacts 
following a period in which the track relay has 
not been responding to coded energy to estab 
lish a circuit over which steady energy may be 
Supplied to the rails of said rearward section, 
means responsive to continued code following 
Operation of the track relay subsequent to initial 
picking up of the track relay contacts to inter 
rupt the circuit over which steady energy may 
be Supplied to the rails of said rearward section 
and to establish a circuit to supply coded energy 
of a Second code frequency to the rails of said 
rearward Section, a control relay effective when 
released to interrupt said circuit over which 
Steady energy may be supplied to the rails of 
Said rearward section, and to prevent the supply 
of coded energy of Said second code frequency 
to the rails of said rearward section, and means 
effective when said track relay is steadily re 
leased or is responding to coded energy for sup 
plying energy to the winding of said control re 
lay provided the contacts of said control relay 
are picked up. 

HOWARD A. THOMEPSON. 


