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UNITED STATES PATENT OFFICE 

Our invention relates to railway traffic con 
trolling apparatus, and more specifically to appa 
ratus for providing broken down insulated rail 
joint protection in traffic governing systems which 
utilize coded rail current for controlling wayside 
and/or cab signals. 
We will describe four forms of railway trafic 

controlling apparatus embodying our invention, 
and Will then point out the novel features thereof 
in claims... 

Fig. 1 of the accompanying drawings is a dia 
grammatic view showing one form of apparatus 
embodying our invention. Fig. 2 is a diagram 
matic view illustrating some codes which may be 
used with apparatus embodying our invention. 
Figs. 3, 4 and 5 are diagrammatic views showing 
modified forms of apparatus also embodying Our 
invention. 

Similar reference characters refer to similar 
parts in each of the several views. . 
For reasons of economy, it is desirable that a 

Signaling System have a minimum number of 
line wires. Therefore, other factors being equal, 
a System employing the single element type of 
track relay is to be preferred to one in which a 
two-element relay with its attendant line wires is 
used. However, in signaling systems using a sin 
gle element track relay, broken down insulated 

- rail joints may result in current from one track 
circuit flowing to the track relay of an occupied 
track circuit in advance, thereby creating a po 
tential false clear condition unless Some protec 
tive means are provided. Since broken down rail 
joint protection is but One phase of the coded 
Wayside and cab Signaling problem, there being 
numerous other factors and Operating conditions 
which require that protective features be incor 
porated in any System which can be accepted as 
being Safe and practicable, it is highly desirable 
that the Solution for the broken down rail joint 
problem be of a type which can be readily assimi 
lated into existing Systems without necessitating 
extensive and costly changes. - 

Referring to Fig. 1, the apparatus shown there 
in can be used for providing protection to traffic 
moving from left to right, in the direction of the 
arrow. Section -2, as well as Sections to the 
right and to the left thereof are supplied with 
coded rail current of what is known as the usual 
or LEnnodified frequency code, shown diagran 
matically as code C of Fig. 2. This code comprises 
carrier current which may be either direct or al 
ternating in character, upon which are impressed 
regular periodic variations recurring at any one 
of Several code frequencies determined in accord 

ance With traffic conditions in advance. Code 
frequencies of 180, 120 and 80 impulses per min 
ute will be assumed for purposes of illustration. 
The code current for section -2 is supplied 

from a track transformer T, energized from a 
Suitable code transmitter and code-selecting ap 
paratus which are not shown, but which are simi 
lar to the corresponding apparatus located at the 
entering end of section -2. Track relay TRI, 
which is energized through the relay transformer 
RT and rectifier R, is designed to follow the 
impulses of the code, alternately closing contacts 
9-0 and 9-. These contacts periodically re 
Verse the flow of direct current from a source 
B-C, in the primary of decoding transformer 
DT, thereby inducing an alternating voltage of 
the same code frequency in the secondary of this 
transformer. Decoding relay H1, which is ener 
gized through the rectifier RH1, is non-selective 
as to the various codes and will therefore be en 
ergized by current of any one of the three code 
frequencies: which have been assumed. Relay 
El, energized through the decoding unit DE, is 
Selective to 120 code; and relay FI, energized 
through the decoding unit IDF, is selective to 180 
COde. Units DEl and IDF are the usual code-tun 
ing units and comprise a rectifier energized from 
a reactor and Condenser circuit tuned to the de 
sired code frequency. Relay H, being non-tuned, 
will ordinarily pick up much more rapidly than 
either of the tuned relays El or F. The appa 
ratus described thus far is well known in coded 
Wayside and cab signaling circuits and requires 
no further detailed description. 
The operation of relay LP1 which provides the 

broken down rail joint protection will become 
apparent from the description which follows. It 
should be noted that relay LP1 receives energy 
over a front point of contact 2 of relay TR1 and 
a front point of contact 3 of relay H. Relay 
LP1 is sufficiently slow releasing to bridge the 
open interval of contact 2 when relay TRI is 
following the lowest code frequency, assumed 
to be 80. Relay LP1 is also slightly slow to pick 
up for reasons which will become clear as the 
description progresses. The indications of signal 
Sl are Selectively controlled by the group of re 
lays H1, LP, El and F1, in a manner which will 
be obvious from the drawings, and it is deemed 
unnecessary to trace the signal control circuits 
in detail. 
In normal operation, if current of 180 code is 

Supplied to section -2, 180 code will also be Sup 
plied to the rear Section over a circuit which in 
cludes the following: terminal BX of a suitable 
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Source, contact 80 of code transmitter CT1, front 
point of contact A of relay F1, back point of con 
tact 5 of relay E, front contact 6 of relay LP1, 
and front point of contact f of relay H, and the 
Winding of track transformer T for the rear sec 
tion. If the code is 20, the rear section will 
again receive 180 code over the same circuit as 
above, with the exception that the circuit from 
terminal BX and contact 8 of the code trans 
mitter will pass directly over the front point of 
contact 5 of relay El, without including contact 
A 4 of relay F1. 

If 80 code is supplied to section -2, 120 code 
Will be Supplied to the rear section over a circuit 
which includes terminal BX, contact 20 of 
transmitter CT, back point of contact 4 of relay 
F, and back point of contact 5 of relay E1, the 
remainder of the circuit being the same as pre 
viously traced. If a train is occupying section 
1-2, relay H1 will be deenergized, and 80 code will 
be supplied to the rear section from terminal BX, 
contact 8 of transmitter CT1, and back point of 
contact of relay Hil, to the track transformer T. 
From the foregoing description, it Will be ob 

Served that relay LP must be energized before a 
Code higher than 80 can be supplied to trans 
former T of the rear section. The slow pick up 
feature of relay LP aids in delaying the applica 
tion of the 120 and 180 codes to the rear section 
when changes in traffic conditions in advance sec 
tions Warrant the application of these codes. 
Without relay LPl, if the rail joints at location 
should be broken down at the same time that a 

train Occupies the right-hand end of section -2, 
relay TRI might follow 80 COde from transformer 
T, energizing relay H, and causing 120 code to be 
Supplied to transformer T. The 120 code might 
cause relay E to become energized causing 180 
code to be supplied to transformer T, with the 
pOSsibility of relay F1 becoming falsely energized. 
In this manner, by successive stages, a false pro 
ceed indication might finally be displayed by sig 
nal S1 in the occupied section -2. Relay LP1 
provides the required protection by preventing the 
occurrence of the first step in the sequence of 
operations just described, that is, it prevents the 
Stepping up of the code in the rear section from 
80 to 120 when section -2 is occupied. 

If the rail joints at location are broken down 
at the same time that a train occupies the right 
hand end of section -2, and relay TR1 begins 
to follow 80 code from the rear section, relay H1 
may become temporarily energized, but as soon 
as relay H. picks up, all energy will be discon 
nected from transformer T at the back point of 
contact , whereupon relay TRI will immediately 
release, releasing relay HI, in turn, to repeat the 
above cycle periodically. RelayLP1 is so designed 
that the short time interval during which front 
contacts 2 and 3 of relays TRI and H1 respec 
tively are closed simultaneously is insufficient for 
pickup of relay LP1. Therefore, neither 120 nor 
180 code can be fed to transformer T under the 
above condition, as a result of which it will be im 
possible for signal S1 to display a permissive indi 
cation. Furthermore, since relay Hi will pick up 
and release alternately, the restrictive indication 
displayed by signal SI will be flashing in character, 
thus providing an indication of the defective rail 
joint condition. 
The circuit of Fig. 1 is sufficient to provide pro 

tection to a train moving in the normal traffic 
direction, as indicated. However, under certain 
traffic conditions, this circuit may prove in 
adequate. For example, should the joints at loca 
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tion f break down while signal S1 is displaying a 
permissive indication and a train should back into 
Section -2 or enter this section from a siding, it 
Will be apparent that under this condition the 
180 code from the rear section may energize relay 
TR, and may result in a false clear indication at 
signal Sl in the rear of the train. That is to say, 
if a train enters section -2 in the normal traffic 
direction, and the rail joints break down, section 
-2 will not receive 120 or 180 code over the 
joints because relay LP will not pick up, as ex 
plained above. However, if section -2 is 
already receiving code prior to the time that the 
joints break down, then since relay LP1 is ener 
gized, there is nothing further to prevent the ap 
plication of the 120 or 180 code. Therefore, a 
train backing into section -2 or entering the 
section from a siding without effectively shunt 
ing the track might fail to cancel the permissive 
indication of signal S. 
The circuits of FigS. 3, 4 and 5 provide against 

Conditions Such as the one just described, and 
represent modified forms of the circuit of Fig. 1. 
These circuits are adapted to use codes such as 
A and B of Fig. 2 in alternate track Sections. 
Codes A and B are essentially the same as code C 
in that the same wayside and cab signal response 
is obtainable thereWith as With code C, but these 
codes are modified by interposing a relatively long 
"on' interval periodically in code A, and a rela 
tively long “off' interval periodically in code B. 
These long intervals can be readily obtained with 
a code transmitter of standard form by mutilat 
ing a portion of the cam which operates to close 
the proper code contacts, thus cancelling the 'off' 
intervals at and the “on' intervals b shown dotted 
in Fig. 2. For reasons which will become clear 
as the description of FigS. 3, 4 and 5 progresses, 
it is not necessary that the long “on' or long 'off' 
intervals be present in each of the 180, 120 and 80 
code frequencies of codes A and B, as it is suffi 
cient merely to modify the 180 code for prevent 
ing a false clear signal, the 120 and 80 codes re 
maining unmodified and being therefore similar 
to code C of Fig. 2. 

Referring now to Fig. 3, adjoining track sec 
tions of this figure have "staggered' codes, that is, 
section 3-4 is supplied with code A having a long 
"on' interval, and the adjoining section to the 
left as well as the section to the right thereof are 
supplied with code B having a long 'off' interval, 
it being understood that codes of additional ad 
joining sections, which are not shown, will be 
alternated or staggered in a similar manner 
throughout the stretch. The stagger will be pres 
ent in the 180 code only, the 120 and 80 codes of 
adjoining Sections being unmodified, that is, 
identical for all sections of the stretch. 
The normal operation of the System of Fig. 3 

is identical with that of the system of Fig. 1, in 
that the decoding relay H3 will remain energized 
on any one of the three code frequencies, and the 
tuned decoding relays E3 or F3 will be energized 
on 120 or 180 code, respectively. The circuits for 
signal S3 are not shown extended to the signal 
location in order to simplify the drawings. The 
manner in which the decoding relays control the 
indications of Signal S3 under normal conditions, 
being well known, will not be described in detail. 

Relay TP3 is the protective relay in Fig. 3, and 
performs a function analogous to that of the LP1 
relay of Fig. 1. It will be noted that the front 
contact 8 of relay TP3 is included in the circuits 
which feed 80 and 120 code to track transformer 
T3. Therefore, it is necessary that relay TP3 be 
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2,043,768 3 
energized before any code higher than 80 can be 
fed to the rear section. If 80 or 120 code is ap 
plied to section 3-4, relay TP3 will be energized 
Over front contact 9 of relay H3 and the back 
point of contact 20 of relay. F3. If relay TR3 is. 
following 180 code, having the long "on' interval, 
the energizing circuit for relay TP3 will include 
front contact 9 of relay H, front point of contact 
20 of relay F3, front contact 2 of relay TR3 and 
front contact 22 of relay TP3. Relay. TP3 is quick 
to pickup but is sufficiently slow releasing to 
bridge the normal periodic opening of front con 
tact 2 of relay TR3 on 180 code such as is pro 
vided by code A of 180 code frequency. 
We shall now assume that While code B of 

180 code frequency is being fed to the rear sec 
tion and the rail joints at location 3 are broken 
down, a train enters section 3-4 from a siding, 
or a switch is thrown in the section, thus cutting 
off the normal supply of current to section 3-4. 
Should relay TR3 operate on current of code B 
Centering over the rail joints, relays F3 and H3 
will be held energized momentarily, but the first 
long “off” interval of the code B of 180 code 
frequency will cause relay TP3 to release, by vir 
tue of the prolonged open circuit time of front 
contact 2. Thereupon, all code Will be discon 
nected temporarily from the rear. Section, caus 
ing a release of the decoding relays F and H', 
and causing signal S3 to display its most re 
Strictive indication. 
Upon the release of relay H3, 80 code will be 

fed to the rear section over the back points of 
contacts 8 and 23 of relays TP3 and H. If the 
80 code passes over the joints, relay H will be 
come energized, picking up relay TP which will 
step up the code for the rear section to 120, Over 
the front point of contact f8. If the 120 code 
causes response of relay E3, this relay Will Con 
nect the modified 180 code with the long 'off' 
interval to the rear section, thus releasing relay 
TP3 again, only to cause a periodic repetition Of 
the above cycle of operation. - 

It will be apparent from the foregoing that 
Whenever conditions are such that a false clear 
signal might be displayed by leakage of the 180 
code from an adjoining section, the TP relay be 
comes deemergized and deemergizes the decoding 
apparatus, thus preventing a clear. Signal. With 
the apparatus of Fig. 3, if the rail joints break 
down, the signal indications will be stepped up 
in repeated and rapid succession from the indi 
cation corresponding to no code, through the 
indications corresponding to the 80 and 120 codes 
up to, but not including, the sustained clear in 
dication which corresponds to 180 code. The 
flashing aspect of the signal may be used to pro 
wide a distinctive indication of the particular 
type of failure which has occurred. 
The decoding apparatus for the rear section 

adjoining section 3-4 has not been shown since 
it is identical with the apparatus of Section 3-4 
with the exception that, since the TP relay for 
the rear section must release during a long "on' 
interval, this relay will be controlled over a back 
contact of the code-following track relay, corre 
sponding to the front contact 2 of relay TR3. 
It is understood that if desired, the 120 and 80 
code frequencies can also be modified in the 
manner of the 180 code, whereupon the momen 
tary signal indication will not be stepped up be 
yond the indication corresponding to 80 code. 

Referring to Fig. 4, the circuit of this figure 
combines some of the protective features of the 
LP relay circuit of Fig. 1 with the protective fea 

120 or 180 code is disconnected, and until the 

tures of the TP relay circuit of Fig. 3. The LP 
irrelay. Of Fig. 1 insures that once the signal is 
caused to indicate danger as a result of defec 
tive rail joints, the danger indication Will be 
maintained. However, should the dangerous 5 
condition arise While the signal is displaying a 
proceed indication, the LP relay will not pro 
wide the required protection. On the other 
hand, the TP relay of Fig. 3 will provide the de 
sired protection against a false clear signal, but 0 
will not maintain a steady danger indication, 
which in most cases is to be desired. By incor 
porating both LP and TP relays in Fig. 4, a cir 
scuit is obtained in which, if the rail joints 
break down and the normal code Supply is cut 
off from the track section for any reason, the 
TEP relay Will cause the associated signal to in 
dicate danger, and the LP relay Will cause this 
indication to be maintained until the defect is 

5 

cured. . . 20 
The 180 code supplied to section 5-6 contains 

a periodic long "on' interval (Code A of Fig. 2), 
and the 180 code supplied to section 6-7 con 
tains a periodic long 'off' interval (Code B of 
Fig. 2), the 120 and 80 codes for both sections 25 
being unmodified, as in Fig. 3. If Section 6-7 
is deprived of code, that is, if a train enters this 
section from a siding for example at a time 
when the rail joints at location 6 are broken 
down and section 5-6 is being Supplied With 30 
code A of 180 code frequency, relays H6 and F. 
will be energized momentarily, but relay TP 
which was picked up following the pickup of 
relay H6 will release upon the occurrence of the 
first long “on' interval of code A, since it is 35 
controlled over the back point of contact 24 of 
relay TR6. This will occur because during the 
long “on' interval the back point of contact 24 
Will remain open, and the retardation of relay 
TP6 is insufficient to bridge this interval. During 49 
the release interval of relay TP6 and the Subse 
quent release interval of relay H, no code will 
be fed to section. 5-6 because as soon as the 
front point of contact f8 of relay TP opens, the 

4. 5 
back point of contact 8 and the back point of 
contact, 23 of relay H6 are both closed, 80 code 
can not be supplied to the rear section. 
As soon as the back point of contact 23 of relay 

He closes, 80 code will be supplied to section 5-6. 50 
The 80 code will operate relay TR, causing relay 
H6 to pick up, again cutting off the 80 code at 
the back point of contact. 23. Since relay LP, 
which controls the application of 120 code 
to section 5-6, requires that front contacts 55 
9 and 24 of relays H6 and TR6 be both 

closed for an appreciable time interval in Order 
that relay LPG may pick up, therefore, as pre 
viously described in connection with Fig. 1, re 
lay LP6 will not pick up when 80 code enters 60 
from an adjoining section. Consequently, signal 
S6. Will continue to indicate danger, as will be 
apparent from an inspection of the signal Con 
trol circuits, which are self-explanatory. That 
is, the danger indication will be momentarily in- 65 
terrupted each time that relay H. picks up, open 
ing the back contacts which control the R lamps 
of signal S6, but no less restrictive indication 
will be given, even momentarily. 

If 120 code flows from section 5-6 into sec-70 
tion 6-7, this code will be stepped up to 180 
by the decoding apparatus for section 6-7. 
However, as explained heretofore, once relay TP6 
is released on code A, no code frequency higher 
than 80 can subsequently enter section 6-7 from 75 
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the rear section, with the result that after a 
momentary. Signal flash, the danger indication 
Will be maintained even though this indication is 
periodically interrupted. 

Referring to Fig. 5 which represents a simpli 
fication of the circuit of Fig. 4, it will be noted 
that the single relay AP replaces the two relays 
Li and TP of Fig. 4, and combines the protective 
features of each. Considering section 9-0, 
under normal conditions relay AP9 will remain 
energized on any of the codes supplied to the 
Section by transioner 0. That is, if the code 
is 80, relay H9 will be energized, and relay AP9 
Will be picked up over a circuit which includes 
back contact 25 of relay F9, front point of con 
tact 24 of relay TR9, and front contact 9 of relay 
H9. If the code is 120, no change in the above en 
ergizing circuit for relay AP9 will occur. If the 
code is 180, code B being understood, then the 
energizing circuit, for relay AP9 Will include front 
contact. 28 of relay AP9, front point of contact 
2 of relay F9, back point of contact 24 of relay 
iR9, and front contact 3 of relay H9. 
With a train occupying the right-hand end 

of section 9- ), if 180 code A from the rear sec 
tion passes Over the joints and operates relay 
TR9, the long “on' interval of this code Will 
hold the back point of contact 24 of relay TR9 
open for a sufficient period to release relay AP9, 

- which in opening its front contact 28 will re 
lease relay F9 immediately, thus shortening the 
duration of the signal flash and accelerating the 
display of the danger indication. The release 
of relay AP9 Will cut off all code from section 8-9, 
causing relay H9 to release. When relay H9 re 
leases, 80 code will be fed to section 8-9 over 
the back point of contact 23, picking up relay 
Ei Inonentarily, thus cutting off the code, as de 
scribed previously. Relay AP9 is so designed 
that it will not pick up during the short inter 
wall that front contacts 9 and 24 of relays H9 
and TR9 are simultaneously closed, in the above 
Operation. Therefore, signal S9 Will continue to 
indicate danger. If 120 code from section 8-9 
operates relay TR9, relay. E9 will pick up and 
Will apply 180 code A to the rear section, which 
code Will, in turn, release relay AP9. 
From the above description it will be apparent 

that with apparatus embodying our invention, 
complete broken down rail joint protection is 
provided in a System which is comparatively sim 
ple and which requires no control line wires. 
Although We have herein shown and described 

Qinly four forms of apparatus embodying our in 
Wention, it is understood that various changes 
and inodifications may be made therein within 
the Scope of the appended claims without de 
parting from the Spirit and scope of our inven 
tion. 

Having thus described our invention, what we 
claim is: 

1. In combination, two adjoining sections of 
railway track, a Source of code current and a 
code-following track relay connected with the 
rails of one of said sections, a decoding relay re 
Sponsive to code: Operation of said track relay, 
a protection relay controlled by both Said track 

75 

relay and said decoding relay, a signal gov 
ined by said protection relay, and means gov 

erned by said decoding relay for controlling the 
supply of rail current to the other of Said two 
Sections. 

2. In combination, two adjoining Sections of 
railway track, a source of code current and a 

I code-following track relay connected with the 

2,043,768 
rails of one of said Sections, a decoding relay re 
Sponsive to code operation of Said track relay, 
a protection relay controlled by both said track 
relay and Said decoding relay, and means gov 
erned by said decoding relay and said protection 
relay for controlling the Supply of rail current to 
the other of Said two Sections. 

3. In combination, two adjoining Sections of 
railway track, a Source of code current and a 
code-following track relay connected With the 10 
rails of one of said sections, a decoding relay 
Which becomes energized in response to code Op 
eration of Said track relay, a protection relay, an 
energizing circuit for Said protection relay in 
cluding a front contact of said track relay and 15 
a front contact of said decoding relay, a signal 
governed by said protection relay, and means in 
cluding a back contact of said decoding relay for 
supplying rail current to the other of said two 
Sections. 2) 

4. In combination, two adjoining Sections of 
railway track, a source of code current and a 
code-following track relay connected with the 
rails of one of said sections, a decoding relay 
which becomes energized in response to code op-25 
eration of said track relay, a protection relay en 
ergized over a front contact of Said track relay 
and a front contact of said decoding relay, and 
means including a front contact of Said decoding 
relay and a front contact of said protection relay 30 
for controlling the supply of rail current to the 
other of said two sections. 

5. in combination, two adjoining sections of 
railway track, a source of code current and a 
code-following track relay connected with the 35 
rails of one of said sections, a decoding relay 
which becomes energized in response to code 
operation of said track relay, a circuit including 
a back contact of said decoding relay for supply 
ing rail current to the other of said two sections, 40 
and a protection relay energized over a front 
contact of said track relay as well as a front con 
tact of said decoding relay and having a time in 
terval sufficiently long for bridging the code Op 
eration of Said track relay, said time interval be- 45 
ing sufficiently short to permit said relay to re 
lease if said track relay becomes Operated by Cur 
rent supplied to said other section, thereby pro 
viding an indication that rail current from said 
other section is flowing in said one section. 50 

6. In combination, a first section of railway 
track, a second section of railway track adjoin 
ing therewith, means for Supplying said first 
;Section with rail current varied according to a 
first code, a code-following track relay for said 55 
first Section, a decoding relay. responsive to code 
Operation of Said track relay, a Source of Current 
varied according to a second code, a protection 
relay controlled by said track relay and said de 
coding relay in such manner as to assume one 60 
condition when the track relay is following cur 
rent varied according to Said first code and ain 
other condition when the track relay is follow 
ing current from Said Source varied according 
to said second code, and means controlled in 65 
accordance With the condition of said protection 
relay for Supplying current from said source to 
the rails of Said Second Section. 

7. In combination, a first section of railway 
track, a second section of railway track adjoin- 70 
ing therewith, means for Supplying said first 
Section. With a first code having a periodically 
recurrent "on' interval of relatively long dura 
tion, means for supplying said second section 
With a Second code having a periodically recur- 75 
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rent 'off' interval of relatively long duration, a 
code-following track relay for said first Section, 
a decoding relay responsive to code operation of 
said track relay, a protection relay controlled 
by said track relay and said decoding relay in 
such manner as to assume a first or a second 
condition according as said track, relay is foll 
lowing said first or said second code respectively, 
and means effective when the protection relay oc 
cupies said second condition for preventing the 
Supply of said second code to said second Section, 

8. In combination, a first section of railway 
track, a second section of railway track adjoin 
ing thereWith, means for Supplying said first 
Section. With a first code having a periodically 
recurrent "on' interval of relatively long dura 
tion, means for Supplying said Second Section 
With a second code having a periodically re 
current 'off' interval of relatively long duration, 
a code-following track relay for said first Sec 
tion, a decoding relay which maintains its ener 
gized condition in response to code operation of 
said track relay, a protection relay energized 
OVer a front contact of Said decoding relay and 
having a release time insufficient to bridge the 
long 'off' interval of said second code, and 
means effective when the protection relay is de 
energized for preventing the supply of said Sec 
Ond code to said second Section. 

9. In combination, a first section of railway 
track, a second section of railway track adjoin 
ing thereWith, means for Supplying rail current 
of a first and of a second code to said first and 
said second section respectively, a code-follow 
ing track relay for said first section, a decoding 
relay which becomes energized in response to 
code operation of said track relay, a protection 
relay, a pickup circuit for said protection relay 
including a front contact of said decoding relay, 
a stick circuit for said protection relay including 
a front contact of said track relay and a front 
contact of said decoding relay, the release time 
of said protection relay with respect to the dura 
tion of impulses of said second code being such 
...that said protection relay will release if said 
track relay is following said second code, and 
means controlled by said protection relay for 
governing the Supply of said second code to said 
second section. 

10. In combination, a first section of railway 
track, a Second Section of railway track adjoin 
ing therewith, means for supplying rail current 
of a first and of a second code to said first and 
said Second Section, respectively a code-following 
track relay for said first section, a decoding re 
lay Which becomes energized in response to code 
Operation of said track relay, a protection re 
lay, a pickup circuit for said protection relay in 
cluding a front contact of said decoding relay, 
a stick circuit for said protection relay including 
a front contact of Said track relay and a front 
contact of said decoding relay, the release time 
of said protection relay with respect to the dura 
tion of impulses of Said Second code being Such 
that said protection relay will release if said 
track relay is following said second code, and a 
signal controlled by Said protection relay. 

11. In combination, a first section of railway 
track, a second -section of railway track adjoin 
ing therewith, means for supplying said first sec 
tion with rail, current of a first or of a second 
code in accordance. With traffic. Conditions, 
means for supplying said second Section with 
rail current of Said first. Code. Or of a third code 
in accordance with traffic-conditions, a code-fol 
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lowing track relay for said first section; a first 
and a second decoding relay, said first relay be 
ing energized in response to operation of said 
track relay on either said first or said second 
code, and said second relay being energized only 
in response to operation of said track relay on 
Said Second code; a first and a second protection 
relay; a pickup circuit for said first protection 
relay including a back contact of said second 
decoding relay, a front contact of said track re- 0 
lay, and a front contact of said first decoding 
relay; a pickup circuit for said second protection 
relay including a back contact of said second de 
Coding relay and a front contact of said first de 
Coding relay, a stick circuit for said second pro- 15 
tection relay including a contact of said track 
relay and a front contact of said first decoding 
relay, Said second protection reiay having a re 
lease time Sufficient to bridge the operation of 
Said track relay on said first or said second code 20 
but not on said third code, means controlled by 
Said Second protection relay for governing the 
Supply of Said third code to said second section, 
means including a back contact of said first de 
coding relay for preventing the pickup of said 25 
first protection relay if said track relay is follow 
ing rail current of said first code supplied to 
Said Second Section, and a signal governed by 
Said first protection relay. 

12. In combination, a first section of railway 30 
track, a second section of railway track adjoin 
ing therewith, means for supplying rail current 
of a first and of a second code to said first and 
Said Second Section respectively, a code-following 
track relay for said first section, a protection re- 35 
lay, a pickup circuit for said protection relay 
including a front contact of said track relay; a 
Stick circuit for said protection relay including a 
back contact of Said track relay, said protection 
relay having a release time sufficient to bridge the 40 
Operation of Said track relay on said first code 
but not on Said Second code; and means con 
trolled by said protection relay for governing the 
Supply of Said. Second code to said second sec 
tion. 45 

13. In combination, a first section of railway 
track, a second section of railway track adjoining 
therewith, means for supplying rail current of a 
first and of a second code to said first and said 
Second Section respectively, a code-following track 50. 
relay for Said first section, a decoding relay ener 
gized in response to code operation of said track 
relay, a protection relay, a pickup circuit for 
Said protection relay including a back contact 
of said, decoding relay and a front contact of 55 
Said track relay; a Stick circuit for said protec 
tion relay including a front contact of said decod 
ing relay and a contact of said track relay, said 
protection relay having a release time sufficient 
to bridge the operation of said track relay on said 60 
first Code but not on said second code; and means 
including a front contact of said protection relay 
for governing the supply of said second code to 
Said Second Section, 

14. In combination, a first section of railway 65 
track, a second Section of railway track adjoining 
thereWith, means for supplying said first section 
with rail current of a first or of a second codein 
accordance with traffic conditions, means for Sup 
plying said Second section. With rail current of Said 70 
first code or of a third code in accordance With 
traffic conditions, a code-following track relay 
for Said first Section; a first and a second decod 
ing relay, said first relay being energized in re 
sponse to operation of said track relay on either 75 
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Said first or said second code, and said second re 
lay being energized only in response to operation 
of Said track relay on said second code; a protec 
tion relay; a pickup circuit for said protection 
relay including a back contact of said second de 
coding relay, a front contact of said track relay, 
and a front contact of said first decoding relay; 
a. Stick circuit for said protection relay including 
a front contact of said second decoding relay, a 
contact of Said track relay, and a front contact 
of Said first decoding relay, said protection relay 
having a release time sufficient to bridge the 
operation of Said track relay on said first or said 
Second Code but not on said third code; means in 
cluding a back contact of said first decoding re 
lay for interrupting the Supply of said first code 
to Said Second Section, said protection relay hav 
ing a pickup interval Sufficiently long to prevent 
pickup if Said track relay is following said first 
code Supplied to Said Second section; and means 
Controlled by Said protection relay for governing 
the Supply of Said third code to said second sec 
tion. 

15. In combination, a first section of railway 
track, a Second Section of railway track adjoin 
ing thereWith, means for supplying said first sec 
tion. With rail current of a first code characterized 
by a periodically recurrent long “off' interval, 
means for Supplying said second section with rail 
Current of a second code characterized by a 
periodically recurrent long “on' interval, a code 
following track relay for said first section, a pro 
tection relay, a pickup circuit for said protection 
relay including a front contact of said track re 
lay; a Stick circuit for said protection relay con 
trolled by Said track relay in Such manner as to 
become interrupted due to release of said protec 
tion relay if said track relay follows said long 
'on' interval of Said second code; and means 
Controlled by Said protection relay for governing 
the Supply of Said second code to said second sec 
tion. m 

16. In combination, a stretch of railway track 
divided into a plurality of track sections alternate 
Ones of which are supplied with rail current of a 
first code and intervening ones of which are sup 
plied With rail current of a second code, a code 
following track relay and a protection relay for 
each of Said aiternate Sections and for each of 
Said intervening. Sections, a pickup circuit for 
each of Said protection relays including a 
front Contact of the aSSociated track relay, a stick 
circuit for each of said protection, relays con 
trolled by the aSSociated track relay in Such man 
ner as to become interrupted due to release of 
the protection relay in the event that the asso 
ciated track relay is following the code supplied 
to an adjoining track Section, and means con 
trolled by each of Said protection relays for gov 
erning the Supply of rail current to the rear Sec 
tion adjoining the Section aSSociated with the 
given protection relay. 

17. In combination, a stretch of railway track 
divided into a plurality of track Sections alter 
nate Ones of Which are Supplied With rail current 
of a first code characterized by a periodically 
recurrent long 'off' interval and intervening 
ones of which are Supplied With rail Current of a 
second code characterized by a periodically re 
current long “on' interval, a code following track 
relay and a protection relay for each of said 
alternate Sections and for each of Said interven 
ing sections, a pickup circuit for each of Said pro 
tection relays including a front contact of the 
associated track relay; a Stick circuit for each 

2,043,768 
of Said protection relays controlled by the asso 
ciated track relay in Such manner as to become 
interrupted due to release of Said protection re 
lay if the associated track relay follows said long 
'On' interval of the second code or said long 'off' 
interval of the first code, respectively, according 
as the protection relay is associated with an 
alternate or an intervening track section; and 
means controlled by each of said protection re 
lays for governing the supply of rail current to 
the rear Section adjoining the section associated 
With the given protection relay. 

18. In combination, a first Section of railway 
track, a second Section of railway track adjoin 
ing therewith, means for Supplying rail current 
of a first and of a second code to said first and 
said second section respectively, a code-following 
track relay for said first section, a protection 
relay, a decoding relay energized in response to 
code operation of Said track relay Over a front 
contact of said protection relay, means for Con 
trolling said protection relay by said track relay 
in Such manner that the protection relay Will 
remain energized if the track relay is following 
said first code but Will release if said track relay 
is following said Second code, means controlled 
by said protection relay for governing the Supply 
of Said Second code to Said Second Section, and a 
signal controlled by said decoding relay. 

19. In combination, a first Section of railway 
track, a second section of railway track adjoin 
ing therewith, means for supplying rail current 
of a first and of a second code to Said first and 
said second section respectively, a code-following 
track relay for said first Section, a protection re 
lay, a pickup circuit for Said protection relay 
effective when said track relay is following code, 
a stick circuit for said protection relay controlled 
by said track relay in such manner as to remain 
effective when said protection relay is following 
said first code but not said second code, and 
means controlled by Said protection relay for gov 
erning the Supply of Said Second code to said 
second Section. 

20. In combination, a first Section of railway 
track, a second Section of railway track adjoin 
ing therewith, means for Supplying rail current 
of a first and of a second code to said first and 
said second section respectively, a code-following 
track relay for said first section, a decoding relay 
energized in response to code operation of Said 
track relay, a protection relay, a pickup circuit 
for said protection relay including a front con 
tact of Said decoding relay, a stick circuit for 
Said protection relay including a front contact 
of said decoding relay and a contact of Said track 
relay, said protection relay having a release time 
Sufficient to bridge the Operation of said track 
relay On said first code but not on said Second 
code, and means including a front contact of said 
protection relay for governing the Supply of said 
Second Code to Said Second section, 

21. In combination, tWO adjoining Sections of 
railway track, a code-following track relay for 
the forward Section, a decoding relay controlled 
by Said track relay in such manner as to assume 
an Operated condition when the track relay is 
following code, means for supplying current to 
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the rear section over a contact of said decoding 70 
relay which contact becomes opened when the 
decoding relay assumes said operated condition 
thereby causing an interruption in the Supply of 
Current to Said rear section if said track relay 
becomes operated by the current supplied to said 75 
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rear section, and a protection relay controlled by 
said decoding relay and said track relay in Such 
manner that said protection relay will respond 
during said current interruption thereby provid 
ing an indication that rail current from said rear 
Section is flowing in said forward section. 

22. In combination, tWO adjoining Sections of 
railway track, a code following track relay for 
the forward section, a decoding relay controlled 
to an energized condition by said track relay 
When the track relay is operated, means includ 
ing a back contact of said decoding relay for 
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supplying rail current to the rear section, and 
a protection relay controlled by said track relay 
and over a circuit including a front contact of 
said decoding relay whereby said protection relay 
will release during the interruption of Said cir 
cuit which follows when said track relay is oper 
ated by current supplied to said rear section 
thereby providing an indication that rail current 
from said rear Section is flowing in said forward 
section. 

FRANK. H. NICHOLSON. 
HERMAN G. BLOSSER. 

O 


