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Our invention relates to a railway signaling 
System employing coded or periodically inter 
rupted current, and particularly to improved 
means for protecting against improper operation 
of the System in the event an insulated joint 
Separating two track sections becomes defective. 

It has heretofore been proposed to provide 
means Operable in the event the insulated joints 
Separating two track sections are defective to 
establish a "lockout' circuit to supply steady 
uncoded energy to the section in the rear of 
the defective joints so that this energy will feed 
OVer the defective joints and maintain the track 
relay of the section in advance of the defective 
joints constantly energized to thereby cause the 
Signal controlled by that track relay to display 
its most restrictive indication. 
One means for accomplishing this result is 

shown in an application of Howard A. Thomp 
Son, filed May 28, 1938, Serial No. 210,743, for 
Railway traffic controlling apparatus, while an 
other means for accomplishing this result is 
shown in an application of Ralph R. Kemmerer, 
filed June 30, 1939, Serial No. 282,185, for Rail 
Way signaling System. 
The system shown in the application of Ralph 

R. Kennerer is arranged so that it is non-cas 
cading in operation, that is, if an insulated joint 
Separating two sections becomes defective, and 
the equipment associated with the section in ad 
Vance of the defective joint thereupon operates 
to establish the "lockout' circuit controlled there 
by, and thus supply steady uncoded energy to 
the Section in the rear of the defective joint, 
the equipment associated with such section in 
the rear Will not operate to repeat the supply 
of Steady uncoded energy to the section in the 
rear thereof, but will supply coded energy to 
Such Section in the rear. 

It is an object of our invention to provide an 
improved signaling system incorporating a “lock 
out' circuit, the System being arranged so that 
it is non-cascading in operation, and also being 
arranged so that less equipment is required than 
is necessaliy in the System heretofore known. 
A further object of our invention is to provide 

an improved signaling System incorporating a 
non-cascading “lockout' circuit, the system being 
arranged so that one relay performs the func 
tions of a plurality of the relays employed in 
the System heretofore devised. 
Another object of our invention is to provide 

an improved signaling system incorporating a 
non-cascading "lockout' circuit, the system be 
ing arranged. So that none of the relays employed 

(C. 246-38) 
therein are energized by current supplied over 
circuits including a back contact of the relay 
to which the current is Supplied. 
A further object of our invention is to provide 

an improved signaling system incorporating a 
"lockout' circuit, the System being arranged so 
that on shunting of the track relay of a section 
the Supply of energy to the adjacent Section in 
the rear is promptly interrupted in a nanner 
Such that energy cannot thereafter feed to Such 
section in the rear until the contacts of all of 
the relays associated With the track relay have 
been released so that energy cannot feed over 
a defective joint and cause picking up of the 
contacts of the track relay. With resultant inter 
ference with the intended mode of operation of 
the equipment. 
Another object of our invention is to provide 

an inproved railway signaling system. 
Other objects of our invention and features of 

novelty Will be apparent from the following de 
scription taken in connection with the accom 
panying drawing. 
We shall describe two forins of railway Signal 

ing apparatus embodying our in Vention, and shall 
then point out the novel features thereof in 
claims. 

In the diaWing, 
Fig. 1 is a diagram showing a railway signal 

ing system embodying our invention, and 
Fig. 2 is a fragmentary diagram illustrating a 

modification of the Systern shown in Fig. i. 
Referring to Fig. 1 of the drawing, there is 

shown therein a stretch of railway track having 
track rails and 2 over which trafic normally 
moves in the direction indicated by the arrow, 
that is, from left to right. The rails of the track 
stretch are separated by insulated joints 3 into 
the customary successive track sections, and the 
rails of each of these sections form a part of 
a track circuit of the usual character. 
The particular track stretch which is repre 

sented in Fig. i. of the drawing is intended for 
use in a railway System employing electric cur 
rent for propulsion purposes, and for this reason 
alternating current track circuit energy is used 
together with impedance bonds 4 of the cuS 
tomary form which conduct propulsion current 
around each pair of insulated rail jointS. AS 
the description proceeds, however, it Will be ap 
parent that the apparatus of our invention is 
equally well suited for use on a steam road, in 
which the application of either direct or alter 
nating current track circuit energy for the Con 
trol of the signals may be employed. In Such 
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2 2,235,134 
an application the impedance bonds 4 Would, of 
course, be omitted. 
In the diagram comprising Fig. 1 of the draw 

ing one complete track section, which is identi 
fied as section 2T, and parts of two other Sec 
tions, identified as sections T and 3T, are 
shown. Each of these sections has located at 
the entrance end thereof a signal for governing 
movement of trains in the track stretch, the Sig 
nal for section 2T being identified as 2S. The 
signal illustrated is of the familiar color light 
type having a green or proceed lamp G, a yellow 
or caution lamp Y, and a red or stop lamp R. 
It should be understood, however, that the in 
vention is not restricted to the use of a signal 
of this type, and that any appropriate kind of 
signal may be employed. 
The rails of each track section form a part of a 

track circuit to which coded alternating current 
signal control energy is supplied at the exit or 
leaving end from the secondary of a track trans 
former TT with a prefix corresponding to that 
of the associated track section. The circuits for 
supplying current from the secondary Winding of 
the track transformers include the usual current 
limiting reactors 6. The energy supplied to the 
track circuits is derived from any suitable Source 
and may be distributed throughout the track 
stretch by a transmission line, not shown. In 
the drawing the terminals BX and CX designate 
the terminals of such power Supply Source, and 
it will be assumed that the energy supplied from 
the source is alternating current with a frequency 
of 100 cycles per second. 
Each of the signal locations has associated 

therewith a suitable source of direct current, 
such as a primary or storage battery, not shown, 
the terminals of which are designated in the 
drawing by the reference characters B and C. 
The particular signaling system shown in Fig. 

1 is of the three-indication variety and it makes 
use of track circuit energy coded at two different 
frequencies. This coded energy is provided by 
code transmitters CT which interrupt the Sup 
ply circuits for the associated track transform 
ers a definite number of times a minute according 
to traffic or other conditions ahead. In the illus 
trative form shown each code transmitter CT is 
provided with two circuit making and breaking 
contacts 75 and 180, which are continuously actu 
ated by a motor or other suitable mechanism at 
two different speeds. For purposes of illustration 
it will be assumed that these speeds are Such as 
respectively to provide 75 and 180 energy pulses 
per minute which are separated by periods of 
equal duration in which no energy is supplied. 
Each of the track sections includes a code fol 

lowing track relay designated TR, together With 
an appropriate prefix. The track relay is located 
at the entrance end of the track Section and may 
be of any suitable type. As shown, the relay is of 
the direct current type, having its winding Con 
nected to the track rails of the associated track 
section through a suitable resonant unit RU 
shown diagrammatically in the drawing. 
The resonant units RU each comprise a trans 

former, a capacitor, and a reactor so arranged 
and proportioned as to freely pass the 100 cycle 
coded signal control energy, but so as not to pass 
propulsion current of a different frequency. 
Each resonant unit includes, in addition, a recti 
fier Which converts into direct current the alter 
nating current which is supplied through the 
unit. 
The track relay f2TR has associated there 

with auxiliary relays 2FSA, 2BSA, 2H and 
2J, and a decoding transformer 2DT, while 
each of the other signals in the track stretch 
has associated therewith equipment correspond 
ing to that associated with signals 2S. 5 
The track relay 2TR has a contact 5 which 

controls the supply of energy from the local 
source of direct current to the two end portions 
of the primary winding 20 of the decoding trans 
former 2DT, while the track relay has a contact 10 
16 which when in its picked-up position estab 
lishes a circuit to supply energy from the trans 
former secondary winding 22 to the pick-up wind 
ing 24 of the relay 2FSA. 

In addition the track relay 2TR has a contact là 
it which controls circuits for Supplying energy 
to the relays 2BSA and 2H, and to the holding 
Winding 33 of the relay 2FSA. 
The decoding transformer 2DT has a Second 

ary winding 23 which is connected through a 20 
resonant, unit 2RUA to the relay 2J. 
The resonant unit 2RUA includes an in 

ductance and a capacitance which are arranged 
and proportioned so that when the frequency of 
the current supplied thereto is that which is 25 
present when the track relay is responding to 
energy of the 180 code frequency sufficient energy 
is supplied through the unit to pick up the Con 
tact of relay 2J. The elements of the resonant 
unit are also arranged so that when the unit is 30 
supplied with energy of the frequency present 
when the track relay is responding to energy of a 
different code frequency, such as 75 code fre 
quency, insufficient energy is supplied to the 
Winding of relay 2J to maintain the relay con 
tacts picked up. 
The resonant unit 2RUA includes a rectifier 

which rectifies the current which is Supplied 
through the unit. 
The relays 2FSA, 2BSA and 2H cooperate 40 

in the nanner hereinafter described in detail to 
control the supply of energy to the primary Wind 
ing & of track transformer TT, while the re 
lays 2H and 2J cooperate to control the circuitS 
of the lamps G, Y and R of signal (2S, 45 
The equipment is shown in the condition which 

it assumes when the track stretch is vacant for 
at least one track Section in advance of Section 
2T. At Such times energy of the 180 code fre 
quency is supplied to the transformer 2TT by 60 
the equipment associated with section 3T. The 
equipment associated with Section 3T operates 
in the manner hereinafter described in detail in 
connection with the equipment associated with 
Section f2T. 55 
As energy of the 180 code frequency is supplied 

to the transformer 2TT, energy of this code fre 
quency feeds to the track relay 2TR and effects 
code following operation of the contacts thereof 
at this frequency With the result that current is '60 
induced in the Secondary Windings 22 and 23 of 
the transformer 2DT. 
As explained above during the picked up peri 

ods of the track relay contacts, contact 6 estab 
lishes a circuit to supply impulses of current 85 
from the secondary winding 22 to the pick-up 
winding 28 of relay A2FSA, and as a result the 
relay 2FSA is maintained picked up. The relay 
f2FSA has a Siow releasing characteristic such 
that the relay will remain picked up during the 70 
intervals between the supply of impulses of cur 
rent to the relay Winding. 
As relay 2FSA is picked up, contact 26 estab 

lishes the circuit for supplying energy to relay 
2BSA, and impulses of current are supplied to 75 
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the Winding of this relay during the released 
periods of track relay contact . In addition, 
the circuit for connecting the snubbing resistor 
28 across the terminals of the relay winding is 
completed, and, accordingly, the relay 2BSA is 
rendered Slow in releasing and remains picked up 
during the intervals in Which the contact is 
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in its picked up position. 
As relay 2BSA is picked up energy is sup 

plied to relay 2H over the stick circuit Which 
is traced from terminal B through front coin 
tact 29 of relay 2H, front contact 3 of relay 
2BSA, and winding of relay 2H to terminal C. 
The snubbing resistor 32 renders the contacts 
of relay 2H slow in releasing. 
Since the track relay 21R is responding to 

energy of the 180 code frequency, the frequency 
of the current induced in the secondary Winding 
23 of decoding transformer 2DT is such that 
the resonant unit 2RUA passes sufficient current 
to the relay 2J to maintain the relay picked up. 
As relays 2H and 2J are both picked up, the 

circuit for supplying current to the green or 
proceed lamp G of Signal 2S is complete, and 
this lamp is illuminated to indicate to an ap 
proaching train that there are at least two clear 
Sections in advance of the signal 2S. The cir 
cuit of the lamp G is traced fronn terminal B 
through front contact 42 of relay 2H, front con 
tact 43 of relay 2J, and lamp G to terminal C. 
As relays 2FSA, 2BSA and 2H are all picked 

up, the circuit for supplying energy of the 180 
code frequency to the primary winding 40 of 
track transformer f TT is complete, and is traced 
from terminal BX through contact f80 of code 
transmitter 20T, front contact 45 of relay 2H, 
front contact 46 of relay 2BSA, and front con 
tact 47 of relay 2FSA to one terminal of the pri 
mary Winding 8, the other terminal of which 
is connected to terminal CX. 
As a result of the Supply of energy of the 180 

code frequency to the primary winding 4t of the 
track transformer TT, the secondary winding 
of this transformer Supplies current of this code 
frequency to the rails of section T. 

Operation of equipment on movement of a train. 
in the ornal direction of traffic 

If a train moving in the normal direction of 
trafic enters section 2, it shunts the track 
relay TR with the result that current is not 
induced in the secondary windings 22 and 23 
of transformer 20T, While track, relay contact 
f interrupts the circuit for supplying current 
from transformer winding 22 to the winding 
24 of relay FSA. Accordingly relays 2FSA 
and 2J become released after a short time in 
terval. 
On release of relay SFSA, which, as explained 

above, occurs a short time subsequent to the 
shunting of the track relay, contact 26 interrupts 
both the circuit for Supplying energy to relay 
2BSA, and the circuit for connecting the snub 
bing resistor 28 across the terminals of the relay 
wiyading, with the result, that relay 2BSA there 
upon quickly releases. 
On release of relay 2BSA contact 3 inter 

rupts the circuit for energizing relay 2H, and 
relay 2H releases after a time interval deter 
mined by the release time of the relay. 
As a result of the release of relay 2H, contact 

i2 interrupts the circuit of the green lap Cr and 
establishes the circuit of the red lamp R. This 
circuit is traced from terminal B through back 

3 
contact 42 of relay 2H, and lamp R, to termi 
inal C. 
On release of relay 2FSA contact 4 inter 

rupts the circuit for supplying energy of the 180 
code frequency to the track transformer T, 
While on release of Contact 46 of relay 2BSA 
the circuit for supplying energy of the 75 code 
frequency to the track transformer TT is es 
tablished. This circuit is traced fron terminal 
BX through back contact 35 of relay 2BSA, back 
contact 4 of relay f2FSA, and contact 5 of 
the code transmitter CT to one terminal of the 
winding 49 of the transformer TT, the other 
terminal of which is connected to terminal CX. 
When the train advances in the track Stretch 

far enough to enter section ST, it shunts the 
track relay for that section. With the result that 
signal i3S is caused to display its red or stop 
indication, while energy of the 75 code frequency 
is supplied to the track transformer 2 TT. 
As long as any portion of the train remains in 

section f2T, the track relay 2TR continues to 
be shunted, but, when the rear of the train va 
cates section 2T, the energy of 75 code fre 
quency supplied by the transformer 2TT feeds 
to the track relay TR and effects coale follow 
ing operation thereof. 
On picking up of the track relay 2TR contact 
5 interrupts the circuit for energizing the left 
hand portion of the primary Winding 28 of the 
transformer 2DT, and establishes a circuit for 
supplying current to the right-hand portion of 
the winding 22. As a result of this change in 
the energization of the winding 2, an impulse 
of current is induced in the Secondary Winding 
22, while as contact 6 of relay 2TR is picked 
up, an impulse of current is supplied from the 
winding 22 to the pick-up winding 24 of relay 
2FSA. 
The relay 2FSA has a slow pick-up character 

istic, while picking up of the relay contacts is 
additionally delayed because the holding Wind 
ing 33 of the relay is short circuited at this time 
since contact 38 of the relay is released. 
The transformer 2DT and the relay 2FSA 

are Selected and proportioned so that one in 
pulse of current supplied from the transformer 
Winding 22 to the relay winding 24 does not build 
up sufficient magnetic flux in the relay core to 
effect picking up of the relay contacts, 
ingly the contacts of relay 2FSA remain re 
leased on the first picked up pericd of the track 
relay contacts. 
On the first “off' period following the first 

“on' period in the code Supplied to the track re- i. 
lay 2TR, the contacts of that relay become re 
leased, and, while there is a change in the en 
ergization of the transformer primary Winding 
20 so that an impulse of current is induced in the 
secondary winding 22, no current is supplied to 
the winding 24 of the relay 2FSA at this time 
because contact 6 of relay 2TR is released. 
On the next or Second "on' period in the code 

supplied to the track relay 2TR, its contacts 
again become picked up and another impulse of 
current is induced in the Secondary Winding 22 
of the transformer 2DT, and another impulse 
of current is supplied from the secondary wind 
ing 22 to the winding 24 of relay 2FSA. 
At the time the Second impulse of current is 

supplied to the Winding 24 of relay i2FSA the 
magnetic flux built up in the relay core as a re 
sult of the supply of the first impulse of cur 
rent to the relay winding will not have com 
pletely died down, and because of the presence 
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4. 
of this magnetic flux remaining from the first 
impulse of current supplied to the relay winding, 
when the second inpulse of current is Supplied 
to the relay winding, the flux in the relay core 
is built up to a value high enough to effect pick 
ing up of the relay contacts. 
Accordingly on the second picked up period of 

and contact 36 interrupts the circuit for Short 
the track relay contacts relay 2FSA picks up, 
circuiting the holding Winding 33 of relay 2FSA. 
On picking up of contact 36 of relay 2FSA it 

engages its front contact to establish the circuit 
to supply energy to the holding Winding 33 to a S 
sist in maintaining the relay contacts picked 
up. The circuit for supplying energy to the 
winding 33 of relay 2FSA is complete at the 
time of picking up of contact 33 since track 
relay contact it is picked up. This circuit is 
traced from terminal B through front contact 

7 of track relay 2TR, back contact 35 of re 
lay 2H, front contact; 36 of relay 2FSA, and 
Winding 33 of relay 2FSA to terminal C. 
The Windings 33 and 24 of relay 2FSA aire 

arranged so that when energy is Supplied to the 
winding 33 it assists the winding 23 in nilaintain 
ing the relay contacts picked up. Accordingly 
on picking up of relay 2FSA, with the resultant 
supply of energy to the holding winding 33 of 
the relay, additional force is available to maill 
tain the contacts of the relay picked up. This 
serves to prevent bobbing action of the relay 
contacts once they become picked up. 
The supply of energy to the holding Winding 

33 of relay 2FSA is interrupted on release of 
contact of the track relay 2TR, Which occurs 
shortly after picking up of the contacts of re 
lay 2FSA, so that the supply of energy to the 
winding 33 of relay 2FSA is continued only for 
a brief period, but this period is Sufficiently long 
to insure that the relay contacts Will be main 
tained picked up. 
In addition, on picking up of relay 2FSA con 

tact 47 interrupts the previously traced circuit 
for supplying energy of the 75 code frequency to 
the transformer TT, and establishes the “lock 
out' circuit to supply steady uncoded energy to 
the winding 40. This circuit is traced from ter 
minal BX through back contact 6:5 of relay 
2BSA, and front contact 47 of relay 2FSA to 
one terminal of the winding (i. 
On picking up of contact 26 of relay 3FSA 

the circuit to a terminal of relay 2BSA is par 
tially established, and on the next or Second 
“off’ period in the code supplied to the track 
relay 2TR, an impulse of energy is Supplied to 
relay 2BSA over the circuit, which includes back 
contact f of the track relay 2TR. On the Sup 
ply of Current to relay 2BSA this relay picks 
up, and at this time the Snubbing resistor 23 is 
Connected across the terminals of the winding 
of the relay so that the relay is slow in releas 
ing and remains picked up during Subsequent 
picked up periods of the track relay contacts. 
On picking up of relay 2BSA contact is 3 in 

terrupts the circuit for Supplying steady uncoded 
energy to the transfolner TT and establishes 
the circuit through which energy of the 180 code 
frequency is supplied to the transformer TT as 
Soon as contact 5 of relay 2H becomes picked 
U9. 
On picking up of contact 30 of relay 2BSA 

the pick-up circuit is established to supply en 
ergy to relay 2H on the next or third picked 
up period of the track relay contacts. 

2,235,134 
On the next or third picked up period of the 

track relay contacts, contact 7 engages its front 
contact and current is supplied to relay 2H 
over the pick-up circuit which is traced from 
terminal B over front contact f of track relay 
?2TR, back contact 29 of relay 2H, front con 
tact 30 of relay 2BSA, and the winding of relay 
42H to terminal C of the source of current. As 
Soon as energy is supplied to relay 2H, this 
relay picks up and contact 29 interrupts the 
above traced pick-up circuit, while contact 29 es 
tablishes the stick circuit to maintain relay f2H 
energized as long as contact 30 of relay 2BSA 
is maintained picked up. 
On picking up of contact 35 of relay 2H the 

previously traced circuit for supplying energy to 
the holding winding 36 of relay 2FSA is inter 
rupted, while on picking up of contact 45 of relay 
2H the circuit for supplying energy of the 180 
code frequency to the transformer TT is com 
plete and energy of this frequency is now Sup 
plied to the rails of section T. 
At this time as the track relay 2TR is re 

Sponding to energy of the 75 code frequency, the 
Current induced in secondary winding 23 of the 
decoding transformer 2DT is of such frequency 
that too little energy is supplied through the 
resonant unit 2RUA to relay f2J to pick up 
that relay, and, accordingly, its contact 43 re 
mains released. As a result, on picking up of 
contact 42 of relay f 2H the circuit for illumi 
nating the red or stop lamp R is interrupted, 
and the circuit is established to supply current 
to the yellow or caution lamp Y of the signal 
2S. This circuit is traced from terminal B 

through front contact 42 of relay f2H, back con 
tact 43 of relay f2J, and lamp Y to terminal C. 
AS long as the track relay 2TR, continues 

to respond to energy of the 75 code frequency, 
the relay 2FSA is maintained picked up by 
the impulses of current supplied to the winding 
2 of the relay during the picked up periods of 
the track relay contacts, while the contacts of 
relay 2BSA are maintained picked up by en 
ergy Supplied to the relay winding during the 
released periods of the track relay contacts. The 
contacts of relay 2H are held picked up by 
energy Supplied to the relay winding through 
the Stick circuit for the relay. 
When the train has advanced far enough in 

the track stretch to clear section 3T, energy of 
the 75 code frequency is supplied to the rails of 
that Section, while the equipment associated 
therewith Operates in the manner described in 
detail in connection with section 2T to condi 
tion the signal SS to display its yellow or caution 
indication, and to supply energy of the 180 code 
frequency to the rails of section 2T. On this 
change in the frequency of the coded current 
Supplied to Section 2T there is a corresponding 
change in the rate of operation of the contacts 
of track relay 2TR, and in the frequency of 
the current induced in secondary winding 23 
of transformer 2DT, with the result that suf 
ficient energy is supplied to relay (2J to pick 9. 
On picking up of contact 43 of relay (2J the cir 
cuit for illuminating the yellow or caution lamp 
Y of signal 2S is interrupted, and the circuit 
for illuminating the green or proceed lamp G 
is established. 
The normal operation of the equipment having 

been explained, its operation in the event an in 
Stil8ted joint Separating two track sections be 
Coines defective will now be considered. 
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Operation of the equipment in the event an 

insulated joint breaks down as a result of pas 
Sage of a train. 
For purposes of illustration it will be assumed 

that the track Stretch is Vacat So that energy 
of the 180 code frequency is supplied to the rails 
of section 2T, that a train moving in the normal 
direction of traffic passes through the track 
stretch, and that an insulated joint 3 Separating 
sections T and f2T breaks down as a result of 
passage of the train. 

In electrified territory, because of the Well 
known operation of the impedance bonds 4, 
breaking down of one insulated joint, has the 
same effect as breaking down of both in Sulated 
joints in steam propulsion territory, and per 
mits the impulses of signal control current Sup 
plied to the section in the rear of the defective 
joint to feed to the track relay of the section 
in advance of the defective joint. 
When the train under consideration enters the 

section 2T, it shunts the track relay 2TR, and 
the equipment associated therewith operates in 
the nanner heretofore explained in detail to con 
dition the signal 2S to display its red or stop 
indication, while energy of the 75 code frequency 
is Supplied to the transformer IT. 
When the train advances in the tia, gk stretch 

far enough for the rear end thereof to be lo 
cated in advance of the track relay 21R, in 
pulses of energy Supplied to the rails of section 
T will feed Over the defective insulated joint 

3 to the winding of relay 2TR, but because of 
the shunting action of the wheels and axles of 
the vehicle forming the train, too little current 
Will be Supplied to the track relay to pick it up. 
However, as Soon as the train has advanced far 

enough in the track stretch for the rear end of 
the train to be located Sonne distance in advance 
of the point of connection of the Winding of the 
track relay 2TR with the track rails of the sec 
tion 2T, the shunting action of the train is 
reduced, and relay 2TR picks up as a result of 
the impulses feeding over the defective joint, 3. 
On the first movement of the track relay con 

tacts to their picked up position an impulse of 
current is induced in the secondary Wilding 22 
of transformer 2DT, while contact 6 of the 
track relay establishes the circuit to Supply cur 
rent from the winding 22 to winding 24 of the 
relay 2FSA. 
As previously explained, however, relay 2FSA 

will not pick up on the Supply of the first in 
pulse of current thereto. Accordingly the relay 
contacts remain released at this time. 

However, on the next or second picked up pe 
Iriod of the tack relay contacts another inpuise 
of current is supplied to the Winding 24 of relay 
i2FSA and the relay picks up. 
On picking up of relay 2FSA contact 4; in 

terrupts the circuit for Supplying energy of the 
75 code frequency to the transformer i T, and 
establishes the 'lockout' circuit for Supplying 
steady uncoded energy to the transformer ATT. 
This circuit is traced fron) terminal 3X through 
back contact 43 of relay 2BSA, front contact 
4 of relay 2FSA, and winding () of transformer 
| TT to terminal CX. 
On the supply of steady uncoded energy to the 

track transformer Ti steady energy is sup 
plied to the rails of section iT, and feeds over 
the defective insulated joint 3 to raintain the 
track relay 2TR steadily picked up. 
As previously explained, when relay 2FSA 

picks up and relay 2H is released and the track 

S 
relay 2TR is picked up, a circuit is estahished 

Of to Supply energy to the holding Windi:g 
relay 2FSA. This circuit is traced from ter: 
nal B through front contact 1 of the track 
relay 2TR, back contact 35 of relay 2H, front 
contact 36 of relay 2FSA, and holding Winding 
33 to terminal C. 
The energy supplied to the holding winding 33 

of relay 2FSA Serves to maintain the relay 
picked up after the supply of energy to the pick 
up Winding 24 of the relay ceases, due to relay 
:2TR becoming steadily energized. 
Since relay f2FSA is maintained picked up by 

its holding Winding 33, contact 4 maintains the 
'lockout' circuit for supplying steady uncoded 
energy to the rails of section ii, and this en 
ergy feeding over the defective insulated joint 3 
maintains the track relay 2TR steadily picked up 
With the result that contact 7 maintains the 
circuit for the holding Winding 33 of relay 2FSA. 

It Will be seen, therefore, that under these con 
ditions the 'lockout' circuit is established and 
will be maintained. As the track relay is held 
steadily picked up, energy is not supplied to re 
lays 2BSA and 2H and these relays remain re 
leased, while the signal 2S continues to display 
its red or Stop indication. 
On the supply of steady energy to the rails of 

section T the contacts of the track relay for 
that section are maintained steadily picked up, 
and the signal for that Section is conditioned to 
display its red or stop indication, but, as herein 
after explained in detail in connection with sec 
tion 2T, energy of the 75 code frequency is sup 
pied to the rails of the section in the rear of 
Section T. 
Operation of the equipment uphen steady energy 

is supplied to a track relay by means other 
than the lockout circuit controllied by that 
relay 
The System provided by this invention is ar 

ranged so that if steady energy is supplied to a 
track relay by any means other than the 'lock 
out' circuit controlled by that relay, the equip 
ment associated with that track relay will not 
repeat the Supply of steady energy to the Section 
in the rear. This non-cascading feature nakes 
it unnecessary to employ Special cut Section fa 
cilities to prevent cascading of Steady energy, 
while it also makes it possible to employ back 
contact coding Where cut Sections are needed, 
and to employ Steady energy to discontinue oper. 
ation of highWay Crossing Signals Or for other 
purpOSes. 

For purposes of illustration it will be assumed 
that an insulated joint 3 separating sections 2T 
and 3T breaks down as a result of passage of a 
train, and that the equipment associated With 
Section 
in detail in connection with section 2 to es 
tablish the 'lockout' circuit controllied theirely 
to supply steady energy to the rails of section 
2T. 
As explained above, when any part of the train 

is present in section 2T, current from trans 
former 2TT is shunted from the track relay 
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 the 75 code frequency to the 
track transformer 2TT. 
As soon as the train vacates section 2T, the 

energy of 75 code frequency supplied to the rails 
of section 2T, feeds to the track relay (2TR and, 

3T operates as hereinbefore described 
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unless the shunting effect of the train in ad 
vance of the defective insulated joint is too great, 
this energy effects code following operation of 
the track relay. 
These inpuses of energy of 75 code frequency 

Supplied to the rails of Section 3 2T will also feed 
over the defective joint, 3 to the track relay for 
section 3T, but a time interval will elapse be 
fore the train will have advanced far enough in 
the track stretch for the energy feeding Over the 
defective insulated joint to effect operation of 
the track relay for section 3T to establish the 
“lockout' circuit as hereinbefore described and 
the track relay 2TR will respond to energy of 
the 75 code frequency during this time interval. 
Due to the supply of coded energy to the track 

Irelay f2TR, relay 2FSA picks up on the second 
picked up period of the track relay contacts, aS 
explained above, while relays 2BSA and 2H 
Subsequently pick up. 
When the train has advanced far enough in 

section 3T so that the impulses of energy feed 
ing over the defective joint 3 from section f2T 
cauSe code following operation of the track re 
lay for section 3T, the equipment aSSociated 
With that track relay Will operate in the nanner 
heretofore described in detail to establish the 
'lockout' circuit so that steady uncoded energy 
is now supplied to the rails of Section 2T. On 
the supply of steady energy to the rails of Sec 
tion i2T, track relay 2TR is maintained con 
stantly picked up and no current is induced in 
the secondary winding 22 of the decoding trans 
former 2DT, and, accordingly, current is not 
supplied from the winding 22 to winding 24 of 
relay 2FSA, while contact of relay 2TR in 
terrupts the circuit, for supplying energy to re 
lay 2BSA. 
After a short time interval relay 2FSA re 

leases and contact 47 interrupts the circuit for 
Supplying energy of 180 code frequency to the 
transformer TT, and engages its back contact 
to establish the circuit through which energy of 
75 code frequency is supplied to the transformer 
TT, this circuit being complete on release of 

contact 46 of relay 2BSA. 
In addition, on release of relay 2FSA, contact 

26 interrupts the circuit for supplying energy to 
relay 2BSA, and also interrupts the circuit con 
necting the Snubbing resistor 28 across the termi 
nails of the Winding of relay 2BSA so that relay 
2BSA quickly releases if it has not already re 

leased. 
It will be observed that no energy Will have 

been Supplied to relay 2BSA. from the instant 
at Which track relay 2R began to be steadily 
picked up, and hence the relay 2BSA may have 
released before the relay FSA releases. 

In any case if the relay 2BSA has not become 
released at the time the relay 2FSA releases, 
the relay 2BSA will quickly release on opening 
of contact 26 of relay 2FSA. 
On release of contact is of relay 2BSA the 

circuit for supplying energy of the 75 code fre 
quency to the track transformer TT is con 
plete, while on release of contact 30 of relay 
2BSA the circuit of relay 2H is interrupted. 

Thereafter relay H releases after a time interval 
Which is determined by the release time of the 
relay. 
The relay 2H and the other parts of the equip 

ment are designed and selected so that the oper 
ating characteristics of the various members are 
Such that under the conditions stated the relay 
f 2H will not release until after the relay 2FSA 

2,235,184. 
This sequence of operation is present 

2BSA should release Sub 
releases. 
even if the relay 
stantialiyat, or slightly before the relay 2FSA 
releases and insures that the contact 35 of re 
lay 2H will not engage its back contact to es 
tablish the circuit of the holding winding 33 of 
relay 2FSA until after contact 36 of relay 2FSA 
releases to interrupt this circuit. Accordingly 
there is no possibility that on the release of the 
relay 2H energy will be supplied to the holding 
winding 33 of relay 2FSA, and hence there is 
no possibility that the relay f2FSA will be held 
picked up by that Winding. 
At this tirie, as Steady energy is Supplied to 

the track relay 2TiR, no current is supplied to 
the winding 24 of relay 2FSA and this relay 
remains released so that contact 26 of relay 
2FSA interrupts the circuit of relay 2BSA, and 

contact 30 of relay 2BSA interrupts the circuit 
of relay H. 
As the relay F2H is released, the red or stop 

lamp R of signal 2S is illuminated, while as the 
relays 2FSA and 2BSA are released, the cir 
cuit for supplying energy of the 75 code fre 
quency to the track transformer TT is estab 
lished. 
From the foregoing it will be seen that when 

steady energy is supplied to a track relay as a 
result of establishment of the 'lockout' circuit 
controlled by the track relay of the adjacent 
section in advance, the signal controlled by the 
track relay to which the steady energy is sup 
plied will be conditioned to display its red or stop 
indication, but that coded energy will be sup 
plied to the adjacent section in the rear. 
As a result of this mode of operation, the sig 

nal for the section next in the rear of a de 
fective joint will be conditioned to display its 
red or stop indication, but the Signals for the 
sections farther in the rear will display proceed 
indications, and hence traffic in the track Stretch 
will not be delayed unnecessarily. 
The System provided by this invention is also 

arranged so that when steady energy is supplied 
to a track relay by any means other than the 
“lockout' circuit controlled by such track relay, 
or by the track relay of the adjacent section in 
advance, the signal controlled by the track relay 
to which the steady energy is Supplied will be 
conditioned to display its stop indication, while 
energy of the 75 code frequency will be supplied 
to the rails of the adjacent Section in the rear. 
Steady energy may be supplied to the track 

relay where back contact coding is employed at 
a cut section in a track section. One form of ap 
paratus for providing back contact coding at a 
cut section is shown in an application of Charles 
B. Shields and Herman G. Blosser, Serial No. 
275,146, filed May 23, 1939, for Railway traffic 
controlling apparatus, now U. S. Patent 2,211,174, 
granted April 13, 1940. 

Likewise steady energy may be employed in 
a track circuit to control a highway crossing sig 
nal, as eXplained in the application of Ralph R. 
Kemmerer, identified above. 

For purposes of illustration it Will be assumed 
that Section f2T is divided into two parts, that 
back coitact coding equipment is located at the 
cut Section, and that the equipment at the cut 
Section operates when the forward portion of the 
track section is not occupied to repeat to the 
rearward portion of the track section energy of 
the Sane code frequency as is supplied to the 
rails of the forward portion of the track section. 
The equipment at the cut section also operates 
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when the forward portion of the track Section is 
occupied to Supply steady uncoded energy to the 
rails of the rearward portion of the track section. 
On passage of a train through the track stretch 

the track relay 2TR is shunted. When the train 
enters the section 2T, and the equipment as 
sociated with relay 2TR, thereupon operates, as 
described above to Supply energy of the 75 code 
frequency to the rails of section f T, and to coin 
dition the signal 2S to display its red or stop 
indication. At such times the auxiliairy relays 
f2FSA, 2BSA and 2H are deenergized and their 
contacts are released. 
When the train enters the forward portion of 

section 2T, the equipment at the cut section op 
erates in the usual manner to discontinue the 
supply of coded energy to the rearward portion 
of the track section and to supply steady energy 
thereto. 
As long as any portion of the train rennains in 

the rearward portion of the track Section the 
relay. 2TR continues to be shunted and its col 
tacts remain released. As Soon as the train Va.-- 
cates the rearward portion of the track Section 
the steady energy which is supplied to the rails 
thereof by the cut section apparatus feeds to the 
track relay 2TR and causes the relay contacts 
to become picked up and to thereafter remain 
picked up. 
On picking up of relay 2TR an inpulse of 

energy, is supplied from the secondary winding 
22, of the decoding transformer 2) to winding 
24 of relay 2FSB. As previously explained the 
various parts of the equipment are Selected and 
proportioned so that on the Supply of one in 
pulse of current to the winding 24 of relay RFSA, 
this relay does not pick up and hence renais 
released and maintains the circuit for supplying 
energy of the 75 code frequency to the track 
transformer iTT. 
Since at this time steady energy is Supplied to 

the track relay 2TR, no further impulses of cur 
rent are supplied to the winding 24 of relay 
2FSA, and relay 2FSA remains released to 
maintain the circuit for Supplying energy of the 
75 code frequency to the track transformer "I, 
While the signal 2S continues to be conditioned 
to display its red or Stop indication. 
As the train proceeds through the track. Stretch 

and enters the Section in advance of the for 
Ward portion of section 2T, the track relay for 
that section is shunted and energy of the 75 
code frequency is supplied to the rails of the for 
Ward portion of section 2 so that when the 
train vacates that portion, the Cut Section facili 
ties operate in the usual manner to repeat the 
supply of energy of the 75 code frequency to 
the rails of the rearward portion of Section 2T, 
and thus to the track relay 2TR. 
As a result of the Supply of coded energy to 

the track relay 2TR, relays 2FSA, 2BSA and 
2H are successively picked up, as explained 
above, to condition the signal 2S to display its 
yellow or caution indication, and to effect the 
Supply of energy of the 180 code frequency to the 
track transformer TT. 
From the foregoing it will be seen that the 

system provided by this invention is inherently 
non-cascading in operation so that when steady 
energy is supplied to a track reiay by any means 
Whatsoever other than the 'lockout' circuit cor 
trolled by that relay, the signal which is con 
trolled by the relay to which the steady energy 
is supplied will be conditioned to display its red 
or stop indication, but that, coded. energy will be 

7 
supplied to the adjacent Section to the rear, and 
that the Supply of steady energy will not be re 
peated to the rails of such adjacent section in 
the rear. 

Operation of equip372eat if an insulated joint 
treaks down when the tracic Stretch is vacant 

For purposes of illustration it will be aSSumed 
that an insulated joint 3 Separating sections T 
and 2 breaks down at a time when the track 
stretch is vacant, at which time energy of the 
80 code frequency is supplied to the rails of 

Section 2. 
At this tirine as relay 2, is responding to 

energy of the 180 code frequency, all the auxil 
iairy relays associated with relay 2TR are picked 

s up and energy of the i80 code frequency is sup 
plied to the rails of section T, While the sig 
nal 2S is conditioned to display its green or 
proceed indication. 

if at the time the insulated joint separating 
Sections T and 2'i breaks down the impulses 
of energy Supplied to the section T are out of 
step with those supplied to the section f2T, the 
in pulses of energy supplied to the rails of Sec 
ticin T and feeding over the defective insulated 
joint to the relay f2TR will fill in the “off' 
periods in the code Supplied to section 2T with 
the result that track relay 2TR will be main 
tained picked up all or substantially all of the 
tix)e. 

If at the time an insulated joint Separating 
sections T and 3 becomes defective the im 
pulses of code Supplied to the two Sections are 
substantially in step with each other they Will 
soon becoisie out of step. This Will be true be 
cause the code transnitters which create the 
code for the two sections are driven by electric 
notors of the squirrel cage induction type, and 
these motors will not operate at exactly the same 
speed for a considerable period of time. Ac 
cordingly if the track relay is not held picked 
up for an abnormally large proportion of the 
time innediately upon breaking down of the 
joint, the track relay will soon be held picked 
up an abnormally large portion of the time be 
cause of the increase in the time during Which 
energy is Supplied to the track relay Winding 
When the tWO codes get Cut of Step. 

in consequence of the lengthened picked up 
periods of the track relay 2iR, the contact 
of track relay 2TR, Will not engage its back 
ccntact, or will engage it for Such short time 
intervals that energization of relay 2BSA is re 
duced below the Value effective to maintain the 
relay picked up. 

Similarly as the track relay is maintained 
picked up all or substantially all of the time, 
little of no charge Occurs in energization. Of 
the piirary Winding 2 of decoding transformer 
A2T, and even though contact 6 establishes 
the circuit for supplying energy to the winding 
25 of relay E2FSA, little or no current is Sup 
plied to this Winding, and hence little or no 
force is available 

O. 
As a result of the educed energization of re 

lays f2'S A and 2ESA these relays become re 
leased. 

Cin release of relay 2BSA, whether occurring: 
before or after release of relay 2FSA, contact 30 
interrupts the circuit of relay 2:1, and relay 2H 
reieases after a tine interval. 
As relay 2H does not release until after relay 

E2FSA releases, contact 35 of relay 2H does not 

to maintain relay 2FSA picked 
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relay 2FSA interrupts the circuit of the hold 
ing winding 33 of relay 2FSA. Accordingly, 
energy is not supplied to the Winding 33 of relay 
2FSA at this time. 
On the release of relay 2H contact 42 inter 

rupts the circuit for energizing the green lamp G 
of signal 2S, while it establishes a circuit to 
illuminate the red or stop lamp R of the signal. 
On release of either of the relays 2FSA or 

f2BSA the circuit for supplying energy of the 
180 code frequency to the rails of section T 
is interrupted, while when both relays become 
released the circuit for Supplying energy of the 
75 code frequency to the rails of section T is 
established. 
The energy of 75 code frequency supplied to 

rails of section f T feeds over the defective in 
sulated joint to track relay 2TR and combines 
With the energy of 180 code frequency Supplied 
by transformer 2TT. As a result of the hy 
brid or scrambled code supplied to the track 
relay 2TR, the relay is picked up most of the 
time, but a time Will quickly be reached When 
the relationship of the two codes is such that the 
contacts of the track relay are released and 
picked up twice in rapid Succession. So that two 
impulses of energy Will be Supplied to the Wind 
ing 24 of relay 2FSA. As a result of Such Sup 
ply of energy to the relay the relay f2FSA picks 
up, and contact it establishes the "lockout' cir 
cuit for supplying steady energy to the rails of 
section T, while this steady energy feeding 
over the defective insulated joint maintains the 
track relay picked up. - 

In addition, on picking up of relay 2FSA, the 
circuit for Supplying energy to the holding Wind 
ing 33 of relay 2FSA is complete since track 
relay contact 7 is picked up, contact 35 of 
relay f2H is released, and contact 36 of relay 
2FSA is picked up. As a result of the supply 

of energy to the holding winding 33 of relay 
2FSA the relay is maintained picked up to 
thereby maintain the "lockout' circuit for sup 
plying steady energy to the rails of section IT 
so that the steady energy feeding from section 
f T to the track relay 2TR, Will maintain the 
track relay picked up and thus cause the 'lock 
out' circuit to be maintained. 
The equipment shown in Fig. 1 of the drawing 

is arranged. So that the energy which is Supplied 
to relay 2H to pick up the relay contacts is 
Supplied over a circuit which includes a back 
contact of the relay. When the relay contacts 
pick up this circuit is interrupted and another 
circuit is established to supply energy to the relay 
Winding. While this method of operation has 
been found to be satisfactory, it is preferable 
not to require the relay to be energized in this 
manner, and the circuit arrangement shown in 
Fig. 2 has been devised to provide means to ener 
gize relay H. Without requiring the relay to in 
terrupt its own energizing circuit. 

In addition, in the system shown in Fig. 1 of 
the drawing, on entrance Of a train into a track 
Section. With resultant shunting Of the track relay 
for that section, the relay 2FSA is the first to 
release. Release of relay 2FSA interrupts the 
circuit of relay f2BSA and also interrupts the 
Snubbing circuit for the relay With the result 
that relay 2BSA releases very quickly after re 
lease of relay 2FSA. 

Release of relay 2BSA interrupts the circuit 
of relay 2H and initiates release of the contacts 
of this relay. However, because of the slow re 

2,285,134 
engage its back contact until after contact 36 of leasing characteristic of relay f2H, a short time 

interval must elapse after release of relay 2BSA 
before relay f 2H releases. 
On release of the relay 2FSA the circuit for 

Supplying energy of the 180 code frequency to 
the adjacent section in the rear is interrupted, 
While On release of the relay 2BSA the circuit 
for supplying energy of the 75 code frequency 
to the section in the rear is established. It Will 
be seen, therefore, that in the System shown in 
Fig. 1 of the drawing the supply of energy of the 
75 code frequency to the Section in the rear is 
initiated before relay 2H releases. 
There is a possibility that under an unusual 

combination of circumstances the relays 2FSA 
and 2BSA will pick up before the relay 2H 
releases, and if this occurs the circuit for sup 
plying energy of 180 code frequency to the rails 
of section iT will be established, and this en 
ergy will feed over the defective joint and pro 
duce code following operation of the track relay 
2TR, with the result that the circuit for Sup 

plying energy of the 180 code frequency is main 
tained and the green or clear lamp of signal 2S 
is lighted even though Section 2T is occupied. 
The combination of conditions which must eX 

ist before the improper Supply of Coded energy to 
the Section in the rear of a defective joint can 
occur is such that it is extremely improbable that 
this supply of coded energy will occur. However, 
the modification shown in Fig. 2 provides means 
by which all possibility of the improper supply of 
coded energy to the rearward Section may be 
prevented. 
Construction and operation of the modification 

Shoun in Fig. 2 
The equipment shown in Fig. 2 of the drawing 

is the same in construction and operation as that 
shown in Fig. 1 except as hereinafter Specifically 
pointed out in detail. The differences between 
Fig. 2 and Fig. 1 relate to the means for ener 
gizing the Winding of relay H, for supplying en 
ergy to the holding Winding 33 of relay FSA, 
and to the means for controlling the circuits for 
supplying energy to the track circuit of the ad 
jacent section in the rear. 
As shown in the drawing, contact of track 

relay TR. When picked up engages a contact 
which is connected to contact 30 of relay BSA, 
and to contact 29 of relay H. When contact 30 
of relay BSA is picked up it establishes connec 
tion to one terminal of the Winding of relay H. 
When contact 29 of relay H is released it en 

gages a contact which is connected to a front 
contact of contact 36 of relay FSA. When con 
tact 29 is picked up it engages a contact which is 
connected to terminal B of the Source of current. 
A further distinguishing feature of the modi 

fication shown in Fig. 2 is the circuit for Sup 
plying energy of the 75 code frequency to the 
adjacent Section in the rear. In the System 
shown in Fig. 1 of the drawing this circuit is 
controlled by contacts of the relays FSA and BSA 
in such manner that the circuit is complete When 
the contacts of these relays are released. In the 
modification shown in Fig. 2 of the drawing the 
circuit for Supplying energy Of the 75 code fre 
quency to the Section in the rear is controlled 
not only by contacts of the relays FSA and BSA, 
but also by a contact 5) of the relay H. So that 
this circuit is complete only When the contacts of 
all Of these relays are released. 
Assuming that the track stretch. With which 

the equipment shown in Fig. 2 is aSSOciated is 
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vacant, and that energy of the 180 code fre 
quency is Supplied to the rails of the section with 
Which the track relay TR is associated, the con 
tacts Of all of the auxiliary relays aSSociated with 
the track relay will be picked up and energy of 
the 180 code frequency will be supplied to the 
adjacent track section in the rear. 
On entrance of a train into the track Section 

the track relay TR is shunted and after a time 
interval relay FSA releases. On release of relay 
FSA the supply of energy of the 180 code fre 
quency is interrupted by contact 47. 
On release of relay FSA contact 26 interrupts 

the circuit of relay BSA, While release of relay 
BSA interrupts the circuit of the relay H, but 
because of the slow releasing characteristic of the 
relay H, this relay does not release until after 
a short time interval Subsequent to release of 
relay BSA. 
Since contact 50 of relay H controls the cir 

cuit for supplying energy of 75 code frequency 
to the section in the rear, this circuit is not 
established on release of relay BSA, but is com 
plete when relay H releases. This circuit is 
traced from terminal BX through back contact 
46 of relay BSA, back contact 47 of relay FSA, 
back contact 50 of relay H, contact 75 of the code 
transmitter CT, and primary winding 40 of the 
track transformer to terminal CX. 

It will be seen that on entrance of a train 
into a track section and shunting of the track 
relay that the relay FSA is the first in the se 
ries of auxiliary relays to release, and that the 
relay H is the last in the series of auxiliary re 
lays to release. The modification provided by 
this invention is arranged so that the circuit for 
supplying energy of the 180 code frequency to 
the section in the rear is interrupted on release 
of the relay FSA, and that thereafter no circuit 
is established to supply energy to the Section in 
the rear until relay H releases. Accordingly there 
is no possibility that coded energy supplied to the 
adjacent section in the rear will feed over a de 
fective joint and effect picking up of the track 
relay prior to release of relay H with possible 
resultant improper establishment of the circuit 
for supplying energy of the 180 code frequency. 
When relay H releases the circuit for supply 

ing energy of the 75 code frequency to the Sec 
tion in the rear is established, and if the in 
Sulated joints separating the two sections are 
intact the track relay TR, Will continue to be 
deenergized following the supply of energy of the 
75 code frequency to the Section in the rear. 
When the train advances in the track stretch 

far enough to vacate the section under consid 
eration, energy of 75 code frequency is supplied 
to the track relay from the exit end of the Sec 
tion and on the Supply of the Second impulse of 
energy to relay FSA this relay picks up. 
On picking up of relay FSA the circuit for Sup 

plying energy of the 75 code frequency to the rear 
is interrupted, while contact 47 of relay FSA 
establishes the "lockout' circuit for Supplying 
steady energy to the adjacent section in the rear. 
On the next or Second 'off' period in the code 

Supplied to the track relay TR energy is supplied 
to relay BSA Over the circuit, which includes 
front contact 26 of relay FSA and relay BSA 
picks up So that on the next or third picked up 
period of the track relay contacts energy is Sup 
plied to relay H through a pick-up circuit which 
is traced from terminal B through front contact 
26 of relay FSA, front contact 30 of relay BSA, 
and winding of relay H to terminal C, 

9 
On this movement of the track relay contacts 

to their picked up position the contacts of the 
relay H are still in their released position and 
energy is supplied to the winding 33 of relay 
FSA over the circuit. Which is traced from ter. 
minal B through front contact 7 of the track 
relay, back contact 29 of relay H, front contact 
36 of relay FSA, and Winding 33 of relay FSA 
to terminal C. 

This circuit is interrupted as Soon as contact 
29 of relay H becomes disengaged from its back 
point of contact, but the impulse of energy Sup 
plied to winding 33 of relay FSA prior to pick 
ing up of the contacts of relay Hassists in main 
taining the contacts of relay FSA picked up. 
On picking up of relay H contact 29 interrupts 

the circuit of the holding Winding 33 of relay 
FSA, and establishes a stick circuit to maintain 
its OWin Winding energized as Ong aS relay BSA 
is picked up. The stick circuit for relay H is 
traced from terminal B through front contact 
29 of relay H, front contact 30 of relay BSA and 
winding of relay H to terminal C. 

It will be seen that both during and after pick 
ing up of relay H the circuit controlled by the 
track relay contact T for supplying energy to 
relay H is not interrupted, and hence the supply 
of energy to relay H is maintained during move 
ment of contact 29 between its released and its 
picked up position. 
As long as the track relay TR continues to re 

spond to coded energy, the relays FSA, BSA and 
H are picked up, while energy of the 180 code 
frequency is supplied to the adjacent section in 
the rear Over the circuit traced above. 

Operation of the Systems shown in Figs. 1 and 2 
in the event the “lockout' circuit is inter 
rupted 
The systems provided by this invention are 

arranged so that if after the “lockout' circuit 
has been established it is interrupted for any 
reason this circuit Will be automatically re 
established. 

For purposes of illustration it will be assumed 
that the equipment shown in Fig. 1 of the draw 
ing has operated to establish the 'lockout' circuit 
to Supply steady uncoded energy to the track 
transformer T, that a train is present in sec 
tion 2T, and that the supply of energy to the 
transformer TT is temporarily interrupted. 
This interruption may occur because of tempo 
rary failure of the Source of Signal control cur 
rent, or it may result from a loose or broken wire 
or from short-circuiting of the wire leading from 
primary winding 40 of the track transformer. 
A similar condition results if the leads or wires 

connecting the track relay 2TR With the rails 
of section 2T are momentarily disconnected or 
short-circuited. 
On interruption of the Supply of energy to the 

track relay 2TR, whether caused by interrup 
tion of the lockout circuit or by a defect in the 
connection of the track relay winding with the 
track rails, the track relay releases, and as relay 
2FSA is picked up at this time, the circuit for 
supplying energy to relay 2BSA is complete. If 
the track relay remains released for an appre 
ciable time interval, the relay 2BSA will pickup 
and interrupt the "lockout' circuit so that energy 
Will not thereafter be supplied to the transformer 
TT, and therefrom to the track relay even if 

the original cause for interruption of the supply 
of current to the relay winding no longer. exists. 

It is to be observed that under the conditions 
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1. O 
stated, that is, the track relay 2TR released, the 
relays f2FSA and 2BSA picked up, and the relay 
2H released, the circuit for supplying energy of 
the 75 code frequency to the transformer TT is 
interrupted, and the circuit for supplying energy 
of the 180 code frequency to the transformer 
TT is also interrupted. Since the "lockout” 

circuit is interrupted at this time all Sources of 
supply of energy to the transformer TT are 
interrupted, and hence no energy is Supplied 
thereto, while energy will not feed over the de 
fective joint from the rails of section T to the 
track relay 2TR. 

Accordingly, the track relay 2TR remains re 
leased and energy is not supplied to relay 2H 
even though the contact 30 of relay 2BSA is 
picked up. As the relay H remains deenergized 
it continues to condition the signal 2S to dis 
play its stop indication. 
In addition as the track relay f2TR is released 

energy is not supplied to the holding Winding 33 
of relay 2FSA, and, after a brief time interval, 
the relay 2FSA releases and contact 26 inter 
rupts the circuit of relay 2BSA, and also inter 
rupts the circuit of the snubbing resistor 28 so 
that relay 2BSA thereafter quickly releases. 
When the relays 2FSA and 2BSA are released 

the circuit for Supplying energy of the 75 code 
frequency to the rails of section f T is estab 
lished, and this energy feeding over the defective 
joint to the track relay 2TR produces code foll 
lowing operation of that relay, assuming that the 
fault in the System has been corrected. On the 
Second picked up period of the track relay con 
tacts, relay 2FSA picks up, thereby reestablish 
ing the "lockout' circuit, while energy is again 
supplied to the holding winding 33 of relay f2FSA 
to maintain the relay contacts picked up. 
From the foregoing it will be seen that the sys 

ten shown in Fig. 1 operates in the event of tem 
porary interruption of the "lockout' circuit, or 
Similar conditions, to reestablish the lockout” 
circuit and to maintain the signal displaying its 
red or Stop indication. 
The System shown in Fig. 2 operates in a man 

ner Similar to that shown in Fig. 1 on interrup 
tion of the "lockout' circuit, or of the circuit of 
the track relay winding. 
From the foregoing it will be seen that We have 

provided an improved signaling system which op 
erates to establish a "lockout' or steady energy 
supply circuit in the event an insulated joint is 
defective, and that the System is inherently non 
cascading in Operation so that special facilities 
to prevent cascading of steady energy are not 
required. 

It will be seen also that this system requires 
less equipment than previous Systems providing 
the Same operating resultS. 
Although we have herein shown and described 

only two forms of railway signaling System emi 
bodying our invention, it is understood that vari 
ous changes and modifications may be made 
therein within the scope of the appended claims 
without departing from the Spirit and Scope of 
our invention. 
Having thus described our invention, what we 

claim is: 
1. 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 including 
a forward and a rearward section, means for at 
times supplying coded energy and at other times 
supplying steady energy to the rails of Said for 

2,235,184 
ward section, a code following track relay hav 
ing a winding receiving energy from the rails of 
Said for Ward Section, a transformer, means re 
sponsive to code following operation of the track 
relay contacts for varying energization of the 
primary winding of said transformer to thereby 
cause impulses of energy to be induced in Said 
transformer secondary winding, a first, a Second 
and a third auxiliary relay, a circuit including a 
front contact of said track relay for Supplying 
energy from said transformer Secondary Winding 
to a winding of said first auxiliary relay, Said 
transformer and said first auxiliary relay being 
selected and proportioned So that the relay con 
tacts when released become picked up only after 
a plurality of impulses of energy are Supplied in 
rapid succession from the transformer secondary 
winding to the relay winding and so that the re 
lay contacts thereafter remain picked up as long 
as the track relay continues to respond to coded 
energy, a circuit including a back contact of the 
track relay and a front contact of the first auxil 
iary relay for supplying energy to the winding of 
the second auxiliary relay, a circuit including a 
front contact of the second auxiliary relay for 
Supplying energy to the Winding of the third aux 
iliary relay, a circuit including front contacts of 
the track relay and of the first auxiliary relay 
and a back contact of the third auxiliary reiay 
for Supplying energy to a Winding of the first 
auxiliary relay, means operative when the track 
relay is shunted to Supply coded energy to the 
rails of Said rearward section, a circuit including 
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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 rearward section, and a circuit including 
a front contact of said third auxiliary relay for 
Supplying coded energy to the rails of said rear 
Ward Section. 

2. 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 including 
a forward and a rearward section, means for at 
times Supplying coded energy and at other times 
Supplying steady energy to the rails of said for 
Ward Section, a code following track relay having 
a Winding receiving energy from the rails of said 
forward section, a transformer, means respon 
sive to code following operation of the track re 
lay contacts for varying energization of the pri 
mary winding of said transformer to thereby 
cause impulses of energy to be induced in said 
transformer secondary winding, a first, a second 
and a third auxiliary relay, a circuit including 
a front contact of Said track relay for supplying 
energy from Said transformer Secondary winding 
to a Winding of Said first auxiliary relay, said 
transformer and Said first auxiliary relay being 
Selected and proportioned SO that the relay con 
tacts when released become picked up only after 
a plurality of impulses of energy are supplied in 
rapid succession from the transformer secondary 
winding to the relay Winding and So that the re 
lay contacts thereafter remain picked up as long 
as the track relay continues to respond to coded 
energy, a circuit including a back contact of the 
track relay and a front contact of the first aux 
iliary relay for supplying energy to the Winding 
of the Second auxiliary relay, a circuit includ 
ing a front contact of the second auxiliary relay 
for supplying energy to the Winding of the third 
auxiliary relay, a circuit including front con 
tacts of the track relay and of the first auxiliary 
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relay and a back contact of the third auxiliary 
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relay for supplying energy to a winding of the 
first, auxiliary relay, means operative. When the 
track relay is shunted to supply coded energy to 
the rails of said rearward section, a circuit in 
cluding a front contact of the first auxiliary re 
lay and a back contact of one of the other aux 
iliary relays over which steady energy may be 
supplied to the rails of said rearward section, and 
a circuit, including a front contact of Said third 
auxiliary relay for supplying coded energy to the 
rails of said rearward section. 

3. In a coded railway signaling System, in con 
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 
at times supplying coded energy and at other 
times supplying steady energy to the rails of 
said forward section, a code following track re 
lay having a winding receiving energy from the 
rails of said forward section, a transformer, 
means responsive to code following operation of 
the track relay contacts for varying energization 
of the primary winding of said transformer to 
thereby cause impulses of energy to be induced 
in said transformer secondary winding, a first, 
a second and a third auxiliary relay, a circuit in 
ciuding a front contact of Said track relay for 
supplying energy from said transformer Second 
alry winding to a winding of said first auxiliary 
relay, said transformer and Said first auxiliary 
relay being selected and proportioned So that the 
relay contacts when released become picked up 
only after a plurality of impulses of energy are 
supplied in rapid succession from the transform 
er secondary winding to the relay winding and 
so that the relay contacts thereafter remain 
picked up as long as the track relay continues to 
respond to coded energy, a circuit including a 
back contact of the track relay and a front con 
tact of the first auxiliary relay for Supplying en 
ergy to the winding of the Second auxiliary relay, 
a circuit including a front contact of the Second 
auxiliary relay for supplying energy to the Wind 
ing of the third auxiliary relay, a circuit includ 
ing front contacts of the track relay and of the 
first auxiliary relay and a back contact of the 
third auxiliary relay for Supplying energy to a 
Winding of the first auxiliary relay, means oper 
aive when the track relay is shunted to supply 
coded energy to the rails of said rearward Sec 
tion, a circuit including a front contact of the 
first auxiliary relay and a back contact of one 
Of the other auxiliary relays over Which steady 
energy may be supplied to the rails of Said rear 
Ward Section, and a circuit including front Con 
tacts of said first auxiliary relay and of one of 
the other auxiliary relays for supplying coded 
energy to the rails of Said rearward Section. 

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 at 
times supplying coded energy and at other times 
supplying steady energy to the rails of said for 
Ward section, a code following track relay having 
a winding receiving energy from the rails of said 
forward section, a transformer, means respon 
sive to code following operation of the track 
relay contacts for varying energization of the pri 
mary winding of said transformer to thereby 
cause impulses of energy to be induced in said 

11 
transformer secondary winding, a first, a second 
and a third auxiliary relay, said first auxiliary 
relay being provided with a plurality of Windings 
and including a pick-up and a holding Winding, 
a circuit including a back contact of Said first 
auxiliary relay for shunting said holding Winding 
to thereby render the relay contacts slow to pick 
up, a circuit, including a front contact of the 
track relay for Supplying energy from Said trans 
former secondary Winding to the pick-up Wind 
ing of said first auxiliary relay, said first auxil 
iary relay and said transformer being Selected 
and proportioned so that the relay contacts. When 
released become picked up only after a plural 
ity of impulses of energy are supplied in rapid 
Succession from the transformer secondary 
winding to said relay pick-up Winding and So 
that the relay contacts thereafter regain picked 
up as long as the track relay continues to respond 
to coded energy, a circuit including a back con 
tact of the track relay and a front contact of 
the first auxiliary relay for Supplying energy to 
the Winding of the Second auxiliary relay, a cis 
cuit including a front contact of the Second auX 
iliary relay for supplying energy to the Winding 
of the third auxiliary relay, a circuit including 
front contacts of the track relay and Of the first 
auxiliary relay and a back contact of the third 
auxiliary relay for Supplying energy to the hold 
ing Winding of the first auxiliary relay, means 
operative When the track relay is shunted to 
supply coded energy to the rails of said rearward 
section, a circuit including a front contact of 
the first auxiliary relay and a back contact of 
One of the other auxiliary relays over which 
steady energy may be Supplied to the rails of said 
rearward Section, and a circuit including a front 
contact of one of Said other auxiliary relays for 
Supplying coded energy to the rails of said rear 
Ward Section. 

5. In a coded railway signaling System, in con 
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 for Ward and a rear Ward Section, means for at 
times Supplying coded energy and at other times 
Supplying steady energy to the rails of said for 
Ward section, a code following track relay having 
a Winding receiving energy from the rails of said 
forward Section, a transformer, means respon 
sive to code following operation of the track re 
lay contacts for varying energization of the pri 
mary Winding of said transformer to thereby 
cause impulses of energy to be induced in said 
transformer Secondary Winding, a first, a second 
and a third auxiliary relay, said first auxiliary 
relay being provided with a plurality of windings 
and including a pick-up and a holding winding, 
a circuit including a front contact of the track 
relay for supplying energy from said transformer 
Secondary Winding to the pick-up winding of said 
first auxiliary relay, said first auxiliary relay and 
said transformer being selected and proportioned 
So that the relay contacts when released become 
picked up Only after a plurality of impulses of 
energy are supplied in rapid succession from the 
transformer secondary winding to said relay 
pick-up winding and so that the relay contacts 
thereafter remain picked up as long as the track 
relay continues to respond to coded energy, a 
circuit including a back contact of the track 
relay and a front contact of the first auxiliary 
relay for supplying energy to the winding of the 
Second auxiliary relay, a circuit including a front 
contact of the second auxiliary relay for supply. 
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ing energy to the Winding of the third auxiliary 
relay, a circuit including front contacts of the 
track relay and of the first auxiliary relay and a 
back contact of the third auxiliary relay for Sup 
plying energy to the holding winding of the first 
auxiliary relay, means operative when the track 
relay is shunted to Supply coded energy to the 
rails of Said rearward section, means operative 
on picking up of the contacts of the first auxil 
iairy relay at a time when the contacts of a pre 
determined one of the other auxiliary relays are 
released to establish a circuit over which steady 
energy nay be supplied to the rails of Said rear 
Ward section, means operative on picking up of 
the contacts of said other auxiliary relay to in 
terrupt said steady energy Supply circuit, and 
means operative on continued code following op 
eration of said track relay Subsequent to estab 
lishment of said steady energy Supply circuit to 
Supply coded energy to the rails of Said rearward 
Section. 

6. 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 at 
times Supplying coded energy and at other times 
Supplying steady energy to the rails of said for 
Ward section, a code following track relay having 
a Winding receiving energy from the rails of said 
forward section, a transformer, means respon 
sive to code following operation of the track re 
lay contacts for varying energization of the pri 
mary Winding of said transformer primary wind, 
ing to thereby cause impulses of energy to be 
induced in Said transformer Secondary winding, 
a first, a second and a third auxiliary relay, a cir 
cuit including a front contact of said track relay 
for Supplying energy from said transformer sec 
Ondary Winding to a Winding of said first auxiliary 
relay, Said first auxiliary relay and said trans 
former being selected and proportioned so that 
the relay contacts when released become picked 
up only after a plurality of impulses of energy are 
Supplied in rapid succession from the transformer 
Secondary Winding to the relay winding and so 
that the relay contacts thereafter remain picked 
up as long as the track relay continues to respond 
to coded energy, a circuit including a back con 
tact of the track relay and a front contact of the 
first auxiliary relay for supplying energy to the 
winding of the second auxiliary relay, a circuit 
including front contacts of the track relay and 
of the second auxiliary relay for supplying en 
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ergy to the winding of the third auxiliary relay, a 
circuit including front contacts of the track relay 
and of the first auxiliary relay and a back con 
tact of the third auxiliary relay for supplying 
energy to a winding of the first auxiliary relay, 
means operative when the track relay is shunted 
to supply coded energy to the rails of said rear 
Ward section, means operative on picking up of 
the contacts of the first auxiliary relay at a time 
when the contacts of a particular one of the other 
auxiliary relays are released to establish a cir 
cuit over which steady energy may be supplied 
to the rails of Said rearward section, means oper 
ative on picking up of the contacts of said other 
auxiliary relay to interrupt said steady energy 
Supply circuit, and means responsive to code fol 
lowing operation of said track relay subsequent to 
establishment of said steady energy supply circuit 
for Supplying coded energy to the rails of said 
rearward section. 

7. In a coded railway signaling system, in com 

2,235,134 
bination, a stretch of railway track having a pain' 
of track rails divided by insulated joints into a 
plurality of successive track sections including a 
forward and a rearward section, means for at 
times supplying coded energy and at other times 
supplying steady energy to the rails of said for 
Ward section, a code following track relay having 
a winding receiving energy from the rails of said 
forward Section, Said track relay having contacts 
which occupy a released position when the track 
relay Winding is not energized and which occupy 
a picked up position when the track relay winding 
is energized, a transformer, means responsive to 
Code following Operation of the track relay con 
tacts for varying the energization of the primary 
Winding of said transformer to thereby cause im 
pulses of energy to be induced in said transformer 
Secondary winding, an auxiliary relay, a circuit 
for Supplying energy from said transformer sec 
Ondary Winding to a winding of said auxiliary re 
lay, Said circuit being complete when and only 
When the track relay contacts are in a predeter 
mined one of their two positions, said transformer 
and Said auxiliary relay being selected and pro 
portioned So that the relay contacts when re 
leased become picked up only after a plurality 
of impulses of energy are supplied in rapid suc 
cession from the transformer secondary winding 
to the relay winding and so that the relay con 
tacts thereafter remain picked up as long as the 
track relay continues to respond to coded energy, 
means for Supplying coded energy to the rails 
of Said rearward section, means operative on pick 
ing up of the contacts of said auxiliary reiay to 
establish a circuit over which steady energy may 
be supplied to the rails of said rearward section, 
and means responsive to continued code following 
Operation of the track relay contacts subsequent 
to establishment of said steady energy supply cir 
cuit to interrupt said steady energy supply cir 
cuit and to effect the supply of coded energy to 
the rails of said rearward section. 

8. 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 at 
times supplying coded energy and at other times 
Supplying steady energy to the rails of said for 
ward section, a code following track relay having 
a Winding receiving energy from the rails of said 
forward Section, a transformer, means respon 
Sive to code following operation of the track re 
lay contacts for varying energization of the pri 
mary. Winding of said transformer to thereby 
cause impulses of energy to be induced in said 
transformer secondary winding, a first, a second 
and a third auxiliary relay, said first auxiliary 
relay being provided with a plurality of windings 
including a pick-up and a holding winding, a 
circuit including a contact of the track relay 
for Supplying energy from said transformer sec 
Ondary winding to the pick-up winding of said 
first auxiliary relay, said first auxiliary relay and 
Said transformer being selected and proportioned 
So that the relay contacts when released become 
picked up only after a plurality of impulses of 
energy are supplied to the relay pick-up winding 
in rapid succession and so that the relay contacts 
thereafter remain picked up as long as the track 
relay continues to respond to coded energy, a 
circuit for supplying energy to the winding of 
the Second auxiliary relay when the contacts of 
the track relay are released and the contacts of 
the first auxiliary relay are picked up, a circuit 
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for supplying energy to the winding of the third 
auxiliary relay when the contacts of the track 
relay and of the second auxiliary relay are picked 
up, a circuit for also supplying energy to the 
winding of the third auxiliary relay when the 
contacts of said third auxiliary relay and of the 
second auxiliary relay are picked up, a circuit for 
Supplying energy to the holding winding of the 
first auxiliary relay when the contacts of the 
track relay and of the first auxiliary relay are 
picked up and the contacts of the third auxiliary 
relay are released, means operative when the 
track relay is shunted to supply coded energy to 
the rails of said rearward section, means opera 
tive When the contacts of the first auxiliary relay 
are picked up and the contacts of a particular 
One of the other auxiliary relays are released to 
establish a circuit over which steady energy may 
be supplied to the rails of said rearward section, 
and means responsive to continued code follow 
ing Operation of said track relay Subsequent to 
picking up of the contacts of the first auxiliary 
relay, for interrupting said steady energy Supply 
circuit and for affecting the Supply of coded en 
ergy to said rearward section. 

9. 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 from the rails of said 
forward section, a first, a second and a third aux 
iliary relay associated with said track relay, a 
circuit including a front contact of the track re 
lay for supplying energy to a winding of the first 
auxiliary relay, a circuit including a back con 
tact of the track relay and a front contact of the 
first auxiliary relay for supplying energy to the 
winding of the second auxiliary relay, a circuit 
complete when the contacts of the track relay 
and of the Second auxiliary relay are picked up 
for Supplying energy to the winding of the third 
auxiliary relay, a circuit complete when the con 
tacts of the first auxiliary relay are picked up 
and the contacts of the second auxiliary relay 
are released over which steady uncoded energy 
may be supplied to the rails of the rearward sec 
tion, and a circuit complete when the contacts 
of the third auxiliary relay are picked up for Sup 
plying coded energy to the rails of said rearward 
section, the third auxiliary relay having a slow 
pick-up characteristic whereby the contacts of 
said relay do not become picked up until after the 
Contacts of the second auxiliary relay become re. 
leased unless the contacts of the second auxiliary 
relay remain picked up for a period longer than 
they do remain picked up when said second aux 
iliary relay is energized by current supplied dur 
iing a momentary release of the track relay con 
tacts which is of such duration that the track 
relay contacts become picked up again by cur 
rent supplied over the circuit including a back 
contact of said second auxiliary relay. 

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 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 from the rails of said 
forward section, a first, a second and a third 

5 auxiliary relay associated with said track relay, 

3. 
a circuit including a front contact of the track 
relay for Supplying energy to a winding of the 
first auxiliary relay, a circuit including a back 
contact of the track relay and a front contact 
of the first auxiliary relay for supplying energy 
to the winding of the second auxiliary relay, a 
circuit complete when the contacts of the track 
relay and of the second auxiliary relay are picked 
up for supplying energy to the winding of the 
third auxiliary relay, a circuit for also supplying 
energy to the Winding of the third auxiliary relay, 
Said circuit being complete when the contacts of 
the second and third auxiliary relays are picked 
up, a circuit complete when the contacts of the 
first auxiliary relay are picked up and the con 
tacts of the second auxiliary relay are released 
over which steady uncoded energy may be sup 
plied to the rails of the rearward Section, and a 
circuit complete when the contacts of the Second 
and third auxiliary relays are picked up for Sup 
plying coded energy to the rails of said rear Ward 
section, the third auxiliary relay having 2, slow 
pick-up characteristic whereby the contacts of 
said relay do not become picked up until after the 
contacts of the second auxiliary relay become re 
leased unless the contacts of the Second auxiliary 
relay remain picked up for a period longer than 
they do remain picked up when said Second aux 
iliary relay is energized by current supplied dur 
ing a momentary release of the track relay Con 
tacts which is of such duration that the track 
relay contacts become picked up again by current 
Supplied over the circuit including the back Con 
tact of said second auxiliary relay. 

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 rear Ward Section, means 
for at times supplying coded energy to the rails 
of said forward section, a code following track 
relay having a winding receiving energy from the 
rails of said forward Section, a first, a Second, 
and a third auxiliary relay associated with said 
track relay, means responsive to and Operative 
on code following operation of the track relay 
contacts to supply energy to a winding of the 
first auxiliary relay to pick the relay contacts up 
and to maintain them picked up, a circuit conn 
plete when the track relay contacts are released 
and the contacts of the first auxiliary relay are 
picked up to supply energy to the winding of the 
second auxiliary relay, a Source of current, a Sup 
ply conductor, means operative when the track 
relay contacts are picked up to establish connec 
tion from One terminal of said Source of current 
to said supply conductor, means operative when 
the contacts of said third auxiliary relay are 
picked up to also establish connection from said 
one terminal of the Source of current to said Sup 
ply conductor, means operative when the con 
tacts of the second auxiliary relay are picked 
up to establish connection from Said supply con 
ductor to the winding of the third auxiliary re 
lay, a circuit including a front contact of the 
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first auxiliary relay through which connection 
may be established from said supply conductor 
to a winding of said first auxiliary relay to main 
tain the contacts of said first auxiliary relay 
picked up, said circuit also including a back con 
tact of the third auxiliary relay whereby on 
picking up of the contacts of said third auxiliary 
relay connection from said supply conductor to 
the winding of the first auxiliary relay is inter 
rupted to thereby eliminate interference by the 
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first auxiliary relay winding with the release time 
of the third auxiliary relay, the third auxiliary re 
lay having a slow releasing characteristic where 
by on cessation of code following operation of 
the track relay contacts the contacts of the third 
auxiliary relay do not become released until 
after the contacts of the first auxiliary relay be 
come released, a circuit complete when the con 
tacts of the first auxiliary relay are picked up 
and the contacts of the second auxiliary relay 
are released over which steady energy may be 
Supplied to the rails of said rearward section, 
and a circuit complete when the contacts of 
the first and Second auxiliary relays are released 
for Supplying coded energy to the rails of said 
rear Ward Section. 

12. 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 at 
times Supplying coded energy and at other times 
supplying steady energy to the rails of said for 
ward section, a code following track relay having 
a winding receiving energy from the rails of said 
forward Section, said track relay having contacts 
which occupy a released position when the relay 
winding is not energized and which are moved to 
a picked up position when the relay winding 
is energized, an auxiliary relay associated with 
Said track relay, means responsive to code foll 
lowing operation of the track relay contacts and 
operative on movement of the track relay con 
tacts to their picked up position to supply to a 
Winding of said auxiliary relay an impulse of 
energy of a value such that the auxiliary relay 
contacts when released become picked up only 
after a plurality of such impulses of energy have 
been Supplied to the relay winding in rapid suc 
cession, the value of said impulses also being such 
that the auxiliary relay contacts when picked up 
will be maintained picked up as long as the track 
relay contacts continue to respond to coded en 
ergy, means for Supplying coded energy to the 
rails of Said rearward section, means operative 
on picking up of the contacts of said auxiliary 
relay to establish a circuit over which steady en 
ergy may be Supplied to the rails of said rear 
Ward Section, and means responsive to and op 
erative on continued code following operation 
of the track relay contacts subsequent to estab 
lishment of Said steady energy supply circuit 
to interrupt said steady energy supply circuit and 
to effect the supply of coded energy to the rails 
of said rearward section. 

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 at times Supplying coded energy and at other 
times supplying steady energy to the rails of said 
forward section, a code following track relay hav 
ing a winding receiving energy from the rails 
of said forward section, said track relay having 
contacts which occupy a released position when 
the relay winding is not energized and which are 
moved to a picked up position when the relay 
winding is energized, an auxiliary relay asso 
ciated with said track relay, means responsive 
to code following operation of the track relay 
contacts and operative on movement of the track 
relay contacts to their picked up position to sup 
ply to a Winding of Said auxiliary relay impulses 
of energy of a value such that the auxiliary re 
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lay contacts when released become picked up 
only after a plurality of said impulses of energy 
have been supplied to the relay winding in rapid 
succession, the value of said impulses also being 
such that the auxiliary relay contacts when picked 
up will be maintained picked up as long as the 
track relay contacts continue to respond to cod 
ed energy, means for supplying coded energy to 
the rails of Said rearward Section, means Opera 
tive on picking up of the contacts of said aux 
iliary relay to establish a circuit over which steady 
energy may be supplied to the rails of said rear 
ward section, means responsive to and operative 
on continued code following operation of the 
track relay contacts subsequent to establishment 
of said steady energy supply circuit to interrupt 
said steady energy supply circuit and to effect 
the supply of coded energy to the rails of Said 
rearward section, a signal governing movement 
of traffic in said forward section, Said Signal be 
ing capable of displaying a plurality of different 
indications and being conditioned to display its 
most restrictive indication. When Said track relay 
is not responding to coded energy, and means 
responsive to code following operation of Said 
track relay for conditioning Said signal to dis 
play one of its less restrictive indications. 

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, means 
for at times supplying coded energy and at 
other times supplying steady energy to the rails 
of said forward section, a code following track 
relay having a winding receiving energy fl'On 
the rails of said forward section, said track re 
lay having contacts which Occupy a released po 
sition when the relay winding is not energized 
and which are moved to a picked up position 
when the relay winding is energized, a first, a 
Second, and a third auxiliary relay associated 
with said track relay, means responsive to code 
following operation of the track relay contacts 
and operative on movement of the track relay : 
contacts to their picked up position to supply 
to a winding of the first auxiliary relay impulses 
of energy of a Value Such that the auxiliary re 
lay contacts when released become picked up 
when and only when a plurality of Said impulses 
of energy are Supplied to Said relay Winding in 
rapid Succession, the value of Said impulses also 
being such that the auxiliary relay contacts when 
picked up will be maintained picked up as long 
as the track relay contacts continue to respond 
to coded energy, means operative when the con 
tacts of the track relay and of the first auxiliary 
relay are picked up and the contacts of the third 
auxiliary relay are released to supply energy to 
a winding of the first auxiliary relay to main 
tain the contacts of said first auxiliary relay 
picked up, means operative when the track re 
lay contacts are released and the first auxiliary 
relay contacts are picked up for Supplying en 
ergy to the winding of the second auxiliary 
relay, means operative when the contacts of the 
second auxiliary relay are picked up to Supply 
energy to the winding of the third auxiliary re 
lay, means for supplying coded energy to the 
rails of said rearward Section, a circuit com 
plete when the contacts of the first auxiliary re 
lay are picked up and the contacts of the Second 
auxiliary relay are released over which steady 
energy may be supplied to the rails of Said rear 
ward Section, and a circuit for supplying coded 
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energy to the rails of said rearward section, Said combination, a stretch of railway track having a 
last-named circuit being complete only when the 
contacts of one of the auxiliary relays other than 
the first auxiliary relay are picked up, whereby 
Said last-named circuit is established only if code 
following operation of the track relay continues 
after establishment of the circuit for Supplying 
steady energy to the rails of said rearward 
Section. 

15. 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 including 
a forward and a rearward section, means for at 
times supplying coded energy and at other times 
supplying steady energy to the rails of said for 
ward section, a code following track relay having 
a, Winding receiving energy from the rails of 
said forward section, said track relay having con 
tacts which occupy a released position when the 
relay winding is not energized and which are 
moved to a picked up position when the relay 
winding is energized, a first, a second, and a 
third auxiliary relay associated with said track 
relay, means responsive to code following Oper 
ation of the track relay contacts and operative 
on movement of the track relay contacts to their 
picked up position to supply to a winding of the 
first auxiliary relay impulses of energy of a value 
such that the auxiliary relay contacts when re 
leased become picked up. When and Only When a 
plurality of said impulses of energy are supplied 
to said relay winding in rapid succession, the 
value of said impulses also being such that the 
auxiliary relay contacts when picked up will be 
maintained picked up as long as the track relay 
contacts continue to respond to coded energy, 
means operative when the contacts of the track 
relay and of the first auxiliary relay are picked 
up and the contacts of the third auxiliary relay 
are released to supply energy to a winding of the 
first auxiliary relay to maintain the contacts of 
said first auxiliary relay picked up, means Oper 
ative When the track relay contacts are re 
leased and the first auxiliary relay contacts are 
picked up for supplying energy to the Winding of 
the second auxiliary relay, means operative when 
the contacts of the track relay and of the Second 
auxiliary relay are picked up to supply energy to 
the winding of the third auxiliary relay, means 
operative when the contacts of the second and 
third auxiliary relays are picked up to also Sup 
ply energy to the winding of the third auxiliary 
relay, whereby on cessation of code following 
operation of the track relay contacts the Supply 
of energy to the winding of the third auxiliary 
relay is not interrupted until the contacts of the 
second auxiliary relay become released, means 
for supplying coded energy to the rails of Said 
rearward section, a circuit complete when the 
contacts of the first auxiliary relay are picked 
up and the contacts of the second auxiliary relay 
are released over which steady energy may be 
supplied to the rails of said rearward Section, 
and a circuit for supplying coded energy to the 
rails of said rearward section, said last-named 
circuit being complete only when the contacts of 
one of the auxiliary relays other than the first 
auxiliary relay are picked up, whereby said last 
named circuit is established only if code follow 
ing operation of the track relay contacts con 
tinues after establishment of the circuit for Sup 
plying Steady energy to the rails of Said rear 
Ward Section. 

16. In a coded railway signaling system, in 

pair of track rails divided by insulated joints into 
a plurality of successive track sections including 
a forward and a rearward section, means for at 
times Supplying coded energy and at other times 
Supplying steady energy to the rails of said for 
Ward section, a code following track relay having 
a winding receiving energy from the rails of said 
forward Section, said track relay having contacts 
which occupy a released position when the relay 
Winding is not energized and which are moved to 
a picked up position when the relay winding is 
energized, a first, a second and a third auxiliary 
relay associated with said track relay, the first 
auxiliary relay being provided with a plurality 
of Windings, a circuit complete when and only 
When the contacts of the first auxiliary relay are 
released to short circuit One Winding of Said first 
auxiliary relay to thereby render the relay con 
tacts slow to pick up, means responsive to code 
following operation of the track relay contacts 
and operative on movement of the track relay 
contacts to their picked up position to supply to 
another winding of said first auxiliary relay in 
pulses of energy of a value such that the auxiliary 
relay contacts when released become picked up 
when and only when a plurality of said impulses 
of energy are Supplied to said relay winding in 
rapid succession, the value of said impulses also 
being Such that the auxiliary relay contacts when 
picked up will be maintained picked up as long 
as the track relay contacts continue to respond to 
coded energy, means Operative when the contacts 
of the track relay and of the first auxiliary re 
lay are picked up and the contacts of the third 
auxiliary relay are released to supply energy to 
a Winding of the first auxiliary relay to maintain 
the contacts of said first auxiliary relay picked 
up, means operative When the contacts of the 
track relay are released and the contacts of the 
first auxiliary relay are picked up to supply 
energy to the winding of the second auxiliary 
relay, means Operative When the contacts of the 
second auxiliary relay are picked up to supply 
energy to the Winding of the third auxiliary re 
lay, a first supply circuit for supplying coded 
energy to the rails of said rearward section, said 
first supply circuit being effective to control the 
supply of energy to said rearward section when 
the contacts of the first auxiliary relay are re 
leased, a Second supply circuit complete when 
and only When the first auxiliary relay contacts 
are picked up and the contacts of the second 
auxiliary relay are released over which steady 
energy may be supplied to the rails of said rear 
ward section, and a third supply circuit for sup 
plying coded energy to the rails of said rearward 
section, said third Supply circuit being established 
on picking up of the contacts of one of the auxil 
iary relays other than the first auxiliary relay. 

17. 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 including 
a forward and a rearward section, means for at 
times supplying coded energy and at other times 
Supplying steady energy to the rails of said for 
Ward Section, a code following track relay having 
a winding receiving energy from the rails of said 
forward Section, said track relay having contacts 
which occupy a released position when the relay 
winding is not energized and which are moved 
to a picked up position when the relay winding 
is energized, a first, a second and a third auxil 
iary relay associated With said track relay, means 
responsive to code following operation of the 
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track relay contacts and operative on movement 
of the track relay contacts to their picked up 
position to supply to a winding of the first auxil 
iary relay impulses of energy of a value Such that 
the contacts of said auxiliary relay when released 
become picked up when and only when a plu 
rality of said impulses of energy are supplied to 
said relay winding in rapid succession, the Value 
of said impulses also being such that said auxil 
iary relay contacts when picked up will be main 
tained picked up as long as the track relay con 
tacts continue to respond to coded energy, a hold 
ing circuit complete when the contacts of the 
track relay and the first auxiliary relay are 
picked up and the contacts of the third auxiliary 
relay are released to supply energy to a winding 
of the first auxiliary relay to maintain the Con 
tacts of said relay picked up, means Operative 
when the contacts of the track relay are released 
and the contacts of the first auxiliary relay are 
picked up to supply energy to the Winding of the 
second auxiliary relay, means operative when the 
contacts of the track relay and of the Second 
auxiliary relay are picked up to supply energy to 
the winding of the third auxiliary relay, the first 
and third auxiliary relays being selected so that 
their release times are such that on cessation of 
code following operation of the track relay con 
tacts the contacts of the first auxiliary relay be 
come released before the contacts of the third 
auxiliary relay become released, whereby the 
holding circuit for supplying energy to a winding 
of the first auxiliary relay is interrupted by a 
contact of the first auxiliary relay before Said 
holding circuit can be completed by a contact of 
the third auxiliary relay, a first Supply circuit for 
supplying coded energy to the rails of Said rear 
ward section, said first supply circuit being effec 
tive to control the supply of energy to said rear 
Ward section when the contacts of said first 
auxiliary relay are released, a second Supply cir 
cuit complete when and only when the first auxil 
iary relay contacts are picked up and the Second 
auxiliary relay contacts are released over which 
steady energy may be supplied to the rails of said 
rearward section, and a third supply circuit for 
supplying coded energy to the rails of Said rear 
ward section, said third supply circuit being 
established on picking up of the contacts of one 
of the auxiliary relays other than the first auxil 
iary relay. 

18. 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 rear Ward Section, means 
for at times Supplying coded energy and at other 
times Supplying steady energy to the rails of 
Said forward Section, a code following track re 
lay having a winding receiving energy from the 
rails of said forward section, said track relay 
having contacts which occupy a released posi 
tion when the relay winding is not energized 
and which are moved to a picked up position 
When the relay winding is energized, a first, a 
second and a third auxiliary relay associated 
with said track relay, means responsive to code 
following operation of the track relay contacts 
and Operative on movement of the track relay 
contacts to their picked up position to supply to 
a Winding of the first auxiliary relay impulses of 
energy of a value Such that the contacts of Said 
auxiliary relay when released become picked up 
When and only when a plurality of said impulses 
of energy are supplied to Said relay Winding in 
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rapid succession, the value of Said impulses also 
being such that said auxiliary relay contacts 
when picked up will be maintained picked up 
as long as the track relay contacts continue to 
respond to coded energy, means operative when 
the track relay contacts are released and the 
contacts of the first auxiliary relay are picked 
up to supply energy to the winding of the second 
auxiliary relay, means operative when the con 
tacts of the track relay and of the Second aux 
iliary relay are picked up to supply energy to the 
winding of the third auxiliary relay, a first Sup 
ply circuit for supplying coded energy to the rails 
of said rearward section, said first Supply circuit 
being effective to control the Supply of energy 
to said rearward section when the contacts of 
said first auxiliary relay are released, a second 
supply circuit over which steady energy may be 
Supplied to the rails of Said rearward Section, 
Said second supply circuit being complete When 
and only when the contacts of the first auxiliary 
relay are picked up and the contacts of one of 
the auxiliary relays other than the first auxiliary 
relay are released, whereby said second Supply 
circuit is established on initiation of code foll 
lowing operation of the track relay contacts and 
is interrupted on continued code following Op 
eration of the track relay contacts Subsequent 
to establishment of said second Supply circuit, 
and a third supply circuit for supplying coded 
energy to the rails of Said rearward Section, Said 
third supply circuit being established on picking 
up of the contacts of one of the auxiliary relays 
other than the first auxiliary relay. 

19. 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 rear Ward Section, means 
for at times supplying coded energy to the rails 
of said forward Section, a code following track 
relay having a winding receiving energy from 
the rails of Said forward Section, a first, a second 
and a third auxiliary relay, 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 back contact of the track 
relay for supplying energy to the winding of the 
Second auxiliary relay, a circuit including a front 
contact of the second auxiliary relay for supply 
ing energy to the winding of the third auxiliary 
relay, a circuit for Supplying coded energy to the 
rails of said rearward section, said circuit includ 
ing a back contact of said third auxiliary relay 
to thereby prevent the supply of energy to said 
rear Ward Section through said circuit on shunt 
ing of the track relay until the contacts of said 
third auxiliary relay become released, a circuit 
including a front contact of the first auxiliary 
relay and a back contact of one of the other 
auxiliary relays over which steady energy may 
be supplied to the rails of Said rearward Section, 
and a circuit including a front contact of the 
third auxiliary relay for supplying coded energy 
to the rails of said rearward section. 

20. 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 at times supplying coded energy to the rails 
of said forward section, a code following track 
relay having a winding receiving energy from 
the rails of said forward section, a first, a sec 
ond and a third auxiliary relay, a circuit includ 
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ing a front contact of the track relay for Supply 
ing energy to the winding of the first auxiliary 
relay, a circuit including a back contact of the 
track relay for Supplying energy to the Winding 
of the Second auxiliary relay, a circuit includi 
ing a front contact of the second auxiliary relay 
for supplying energy to the winding of the third 
all.xiliary relay, a circuit for Supplying coded en 
ergy to the rails of Said rearward section, said 
circuit including a back contact of each of said 
auxiliary relays to thereby prevent the Supply 
of energy to said rearward section through said 

17 
circuit on shunting of the track relay until the 
contacts of all three auxiliary relays become re 
leased, a circuit including a front contact of the 
first auxiliary relay and a back contact of one 
of the other auxiliary relays over Which steady 
energy may be supplied to the rails of Said rear 
Ward section, and a circuit including front con 
tacts of the third auxiliary relay and of one of 
the other of said auxiliary relays for Supplying 
coded energy to the rails of said rearward section, l0 
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