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The present invention relates in general to 
railway Signaling Systems, but more particularly 
to traffic controlling circuits employed in Such 
Systerns in governing the movement of traffic in 
both directions over each track of a multiple 
track Stretch Over Wich traffic normally im Oves 
in One direction only. 
One feature of the invention consists in the 

provision of circuits and apparatus So arranged 
that bUIt One control Wire per track and the USLaal 
existing connon are required. 
A further feature of the invention relates to 

the provision of circuits and apparatus enabling 
the employment Of alternating Current o Ver the 
traffic locking circuits; thereby enabling, by the 
use of simple transformers, the employment of 
an existing common, even though such common 
is divided up into a number of cut Sections. 

Other features of the invention not Specifically 
mentioned Will appear as the Specification pro 
ceeds and from the claims forming a part thereof. 
The accoinpanying dra Wing diagranrnatically 

illustrates the invention when applied to a 
Siretch Of Colbe track each ed Of Which COn 
VergeS into a single track stretch. 

II, the foi loWing description reference is made 
to this drawing, in which like characters desig 
nate similar parts. At certain places in the 
diraWing, circuit controlliing contacts are lo 
cated remote from their governing relays in Order 
to enable the showing of the circuits in a sin 
plified manner. In all Such instances, the refer 
ence character which is applied to the governing 
relay is also located near the contact, and the 
cCIntact is Shown in the position coiresponding to 
the normal condition of the relay. 
No Sources of direct current are shown, but in 

stead the opposite terminals of any suitable 
SOLIrces of SUch cuirrent are designated by the 
chaiacters E and C. The relays herein disclosed 
as being operated over the trafic locking circuits 
are of the alternating current type and the Cur 
rent for actuating these relays is provided by two 
alternators U and U2. 
The reference character MF designates the West 

bound track and the reference character N des 
iginates the eastbound track of a double track 
stretch extending oetween two locations desig 
nated X and Y, respectively. At location X, the 
two tracks converge, through a switch SW, into 
a single track designated by the reference char. 
acter while at location Y the two tracks con 
Verge through a SWitch 2SW into a single track 
designated by the reference character P. 
Each track Section is provided With the usual 

(C. 246-26) 
track circuit consisting of a source of current, 
such as a battery 3, and a track relay designated 
by the reference character TR having a prefix 
corresponding to the section to which it belongs. 
These track relays are designated conventionally 
by dash lines connected to the track rails at the 
end of a Section opposite the battery. 
The automatic signaling System employed may 

be of any one of several Well-known forms. How 
ever, the control circuits for Such signals form 
no part of the invention and have for the most 
part been Omitted for the sake of Simplicity. It 
Will be understood, however, that the invention 
requires no change in the standard control that 
may be employed for such signals. The signals 
and circuits here shown are deemed Sufficient to 
illustrate a preferred manner in which apparatus 
of the present invention may be a SSociated. With 
any standard signal System for a stretch of mull 
tiple trackWay. 
At location X there are provided two signals 

R3A and R3B, while at location Y there are pro 
vided two signals 3A and L3B. As Will SubSe 
quently appear, the signals R3A and L3B are re 
motely controlled, in part at least, and are em 
ployed in governing traffic in opposite directions 
over track N; while the signals R3B and L3A 
are, in part at least, remotely controlled and are 
employed in governing traffic in opposite direc 
tions Over track MI. This affords What is corn 
monly known to the art as reverse signaling 
for a double track Stretch. 
There are also provided signals L6A, and T.6B 

at location X for governing traffic Over the SWitch 
SW and signals R8A and RSB for governing 

trafic Over the SWitch 2SW in accordance With 
the USUlal practice in Such layOUits. TheSe Sig 
nals are also of the semi-automatic type, being 
in part at least controlled by the Operator having 
control of other signals in their vicinity. The in 
tervening signals L., R., L5 and R5 are of the 
USual full automatic non-Stick type. 
The SWitches SW and 2SW may be hand 

operated, or they may be remotely controlled 
through the medium of any Well-known form of 
Switch operating mechanism. 
Two signal control relays, R3HS and L3HS, at 

location X and two similar relays RCHS and 
LHS are manually controlled by operators hav 
ing control of the signals at the respective Switch 
locations X and Y. The apparatus for control 
ling the relays at either location forms no part 
of the invention; it may be in accordance With 
any one of several well-known centralized traffic 
control systems, or it may consist of simple cir 
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2 
cuits governed by level's in a nearby tower, AS 
diagrammatically illustrated, the control relays 
LCHS and ROHS at location Y are shown as 
Controlled by an operator through the medium 
of a centralized traffic control System. One form 
of Such a System is disclosed in a booklet pub 
lished by the Union Switch and Signal Company, 
Of SWiSSVale, Pennsylvania, aind entitled Centra 
ized Traffic Control System, Time Code Scheme, 
Manual No. 502, and a copy of which will be 
found in the Congressional Library. Certain nul 
merals in the drawing within Small Squares cor 
respond to terminals of the field equipment of 
the Centralized traffic control system shown in 
the above reference and may be the ones con 
nected with in case that system is the one em 
ployed. The control of relays R3HS and L3HS 
at location X are illustrated as being controlled 
by levers in a tower usually in the vicinity of 
the SWitch SW. 
The relayS R3HS and L3HS are normally de 

energized and are adapted when energized by 
movement of lever Li by the lever operator, as 
Will shortly be made clear, to enable the cen 
tralized traffic control operator, hereinafter re 
ferred to as the CTC operator, to clear one of 
the Signals L3B or L3A, when conditions are 
favorabie. In like manner, the relays Ri0HS 
and Li GHS are normally deenergized and are 
adapted when energized by the transmission of 
the appropriate code by the CTC operator, to 
enable the lewer operator to clear one of the 
Signals R3A or R3B. When conditions are favor 
able. 

It is believed that an understanding of the 
invention can best be had by describing the 
operations as they occur in practice. 
With the Stretch unoccupied and With the di 

rectional stick relay L3FS energized, as shown, 
the lever operator is advised by the active direc 
tional indication Signal XME that with traffic 
conditions favorable and Switch SW reversed, 
he has control of signal R3B. With SWitch SW 
l'everSed and the renaining circuitS in the coin 
dition Shown, he can Set the Signal FR3B to “cau 
tion' position for an eastbound train by moving 
his lever L2 to the right. The level L2 in Such 
position closes a circuit from the B terminal of 
a. Current SOurce through the lever and its right 
hand contact, contacts 7 of relay L3FS, contacts 
36 of track relay CTR, 46 and 47 of switch SW 
and through the winding of Signal relay R3BH 
to a C terminal of the current Source. The relay 
R3BH, in operating, at its contacts closes a cir 
cuit through the armature and back contact of 
relay R3BD and through the R3B signal mech 
anism 20 to effect movement of the Signal to its 
'caution' position in Well-known. Inanner. It will 
be obvious that, in case signal RGB is in its 
“clear’ or “caution' position, relay R3BD Will be 
energized over a circuit including contacts 77, 76 
and 7'6 of track relays DTR, ETR and FTR, re 
Spectively, and Contacts R&B of Signal R6B. 
Under Such circumstances, the circuit to signal 
mechanism 20 Will be via the anature and front 
contact of relay R3BD and Will be effective to 
move the signal to its “clear' position. 
With the directional Stick relay Rf OFS ener 

gized, as Shown, the CTC operator may in a 
similar manner Control signal L3B by transmis 
sion of the necessary Control Code for effecting 
the closure of CTC COntrolled contacts 90. 
In Order to explain the operations over the 

traffic locking circuits which are necessary when 
it is desired to everse the direction of traffic 

2,063,971 
over tracks M and N it will first be assumed that 
the lever operator desires to clear the Signal 
R3A, governing eastbound traffic over track N. 
The lever operator cannot effect the clearance 
of Signal R3A. With the circuitS in the condition 
shown, for the reason that a point in the control 
Circuit of this Signal includes the open contacts 
f3 of a directional control Stick relay R3FS. He 
accordingly communicates with the CTC opera 
to having control of the signals at the Y location 
and advises him of the clearance he desires to 
effect. 
The CTC Operator accordingly tranSmits a Code 
appropriate for connecting the B side of the 

current Source to terminal 5 to operate the relay 
ROHS. The relay ROHS, on operating, at con 
tacts 80 opens the stick circuit of directional con 
trol stick relay R, OFS and at contacts 56 closes 
a Stick circuit for itself including contacts 64 of 
relay Lí0HS, 54 of relay 10THS and the B ter 
minal of the current source supplied at this point 
from a terminal 6 of the CTC system. The relay 
ROHS, at contacts 5, interrupts a point in a 
similar Stick circuit for relay LOHS, thereby in 
suring against LOHS and ROHS ever being 
energized at the same time. The relay R, f OHS 
also closes a circuit from the B terminal of the 
current Supply through armature 65 of relay 
LOHS, front contact and armature 58 and the 
armature 53 of relay OTHS and its back con- & 
tact through the winding of thermal relay W2 
to a C terminal of the current source, and at 
ContactS 59 Connects a B terminal of the current 
Source Via contacts 55 of relay OTHS to one ter 
minal of the D. C. side of an alternator U2, the 
other terminal of which is connected to a C ter 
minal of the current Source. Finally, the relay 
ROHS at armature 5 opens a point in the 
operating Circuit of directional control relay 
R OFR and closes a point in a traffic locking cir 
cuit which will Subsequently be traced. 
The relay ROFS, on restoring, at contacts 82 

interrupts a point in the L3B signal control cir 
cuit thereby preventing the CTC operator from 
being able to clear this signal by transmitting the 
code necessary for effecting the closure of the 
asSociated CTC controlled contacts 0), and at 
contacts 83 connects a B terminal Of the current 
Source to the terminal 9 of the CTC System to 
effect the transmission thereby of a code effective 
to retire direction indicating signal XNW and for 
displaying signal XNE. The relay ROFS finally, 
at contacts 63, connects the right-hand winding 
of insulating transformer T3 in bridge of the 
A. C. terminals Of the now active alternator U2. 
This circuit extends from the left A. C. terminal, 
through contacts 63 of relay R10FS, 60 of relay 
ROFR through contacts 70 of the usually pro 
vided approach locking relay L3MR, the front 
contact and armature 57 of relay ROHS, con 
tacts Tf of track relay GTR, the right-hand 
Winding of transformer T3 and back to the right 
hand terminal of the A. C. side of U2, via the 
common conductor Z3. 
Since the control circuits of approach locking 

relays are well-known and form no part of the 
present invention, the control circuits of relays 
L3MR and R3MR have not been shown. It will 
be observed, however, that the traced alternating 
Current circuit may be completed independently 
of the contacts 70 of the approach locking relay 
L3MR and of contacts 7 of the detector section 
track relay GTR, via contacts 98-99 and 69 - O 
of Switch 2SW if the Switch 2SW is in its normal 
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2,063,971 
proaching westbound train will move over the 
track Minstead of over track N, and there is no 
reason for preventing the clearance of Signal 
R3A under Such circumstances. 
With the contacts 74 and 75 of track relayS 

ETR, and FTR closed, the alternating current 
induced in the left-hand winding of transformer 
T3, as a result of that flowing through its right 
hand winding, now flows in the loop circuit in 
cuding the left-hand Winding Of T3, the con 
tacts 5 and 4, the right-hand winding of trans 
former T and the common conductor Z.P. Be 
cause of the inductive relation of the Windings of 
transformer T4, alternating current noW also 
flows through the circuit, including the left-hand 
winding of T4, contacts 42 of relay DTR; 
through contacts 3 of track relay CTR, only if 
SWitch SW is in its normal position and Sec 
tion C is unoccupied; or through contacts 5 
and 52 only, if the Switch SW is in its reverse 
position and section C is occupied. In the latter 
instance the train occupying section C will be one 
routed over track Mi and there is no reason for 
under such circumstances preventing the clear 
ance of signal R3A to route a following train. Over 
track N. The circuit from this point extends 
through the arnature 38 of relay R3HS and its 
back contact, through the Winding of directional 
relay R3FR and over the common conductor Z. 
to the upper terminal of the left-hand Winding of 
transformer T. 
The directional relay R3FR, in operating, at 

contacts 8 cloS8s an obvious circuit for its 
asSociated directional Stick relay R3FS and at 
contacts 32 opens a point in the lever Operator's 
control branch of the traffic locking circuit of 
track N. The relay R&FS, in operating, com 
pletes a stick circuit for itself including its con 
tacts 2 and the back contact and arnature 2. 
of relay R3HS. The relay R3FS also, at con 
tacts 34, opens a Second point in the lever Oper 
ator's control branch of the traffic locking circuit 
of track N, and at contacts 3 closes a point in 
the operating circuit of signal relay R3AH. The 
relay R3FS finally, at arnature 4, opens the cir 
cUit heretofore established through indicator 
XNW, thereby retiring it and closes a circuit 
through the indicator XNE which now serves to 
advise the lever operator that the direction of 
eastbound traffic OVer track N is now Under his 
control. The lever operator may accordingly now 
move the lever L2 to the left-hand position to 
clear the signal R3A. 

it will be recalled that the relay RHS, on 
operating, closed a circuit through the Winding 
of thernal device W2. This device, at the ex 
piration of approxiinately five Seconds, closes a 
circuit through the Winding of relay GTHS. This 
circuit extends from a terrainal E of the current 
Source through the armature 65 of relay Li HS 
aliad it'S back COntact, the frOnt, Contact and a iºma 
ture 58 of relay R.H.S, the contacts of W2, and 
through the winding of relay THS to a termi 
nal C of the current source. The relay iOTHS 
accordingly operates and at its arimature 53 inter 
rupts the circuit of W2 and completes a stick 
circuit for itself. The relay OTHS at contacts 
55 opens the stick circuit of control relay ROHS, 
and at contacts 55 opens the circuit through the 
D. C. side of the alternator U2, thereby causing 
the cessation of alternating current flow there 
from. The relay RHS in restoring, at itS arma 
ture 58, opens the stick circuit of relay OTHS, 
which accordingly now restores. At location X 
the relay RSFR, now also restores, due to the 

3 
cessation of alternating current flow, and at its 
contacts 32 recloses one point in the lever Oper 
ator's branch of this traffic locking circuit. 
With the lever L2 placed in its left-hand posi 

tion a circuit for signal relay R3AH extends from 
a terminal B of the current source through lever 
L2 and its left contact, contacts 3 of relay 
R3FS, 35 of track relay CTR, 45 and 44 of switch 
SW closed in the normal position of the SWitch, 
contact of track relay. DTR, and through the 
winding of relay R3AH to a C terminal of the 
current SOUrce. 

If automatic signal R4 is set at 'clear' Or 
“caution' relay R3AD is at this time energized 
over a circuit extending from a B terminal of 
the current source, signal Operated contacts 
R4- of signal R4, and the Winding of relay 
R3AD to a C terminal of the current SOUrce. 
With the relay R3AD energized the relay R3AH, 
in operating, completes a circuit from a B termi 
nal of the current source through itS COntactS, 
the armature and front contact of relay R3AD to 
the signal operating mechanism 06 of signal 
R3A to, in well-known manner, set the Signal in 
its “clear' position. It will be obvious that in 
case signal R4 is in its “stop' position, relay R3AD 
will be in the position shown and the circuit 
completed through mechanism 06 Will be effec 
tive to position signal R3A at “caution.' 

If subsequently the CTC operator desires to 
clear signal L3B for a WestWard traffic nove 
ment over track N he so advises the lever opera 
tor. ASSuming conditions are favorable to Such 
a move the lever operator at X effects the ener 
gization of relay R3HS by moving his lever Li 
to the right. The relay R3HS, on energizing, at 
armature 27 interrupts the stick circuit relay 
R3FS. The relay R3FS accordingly restores and 
at its contacts 3 reopens a point in the previ 
ously prepared circuit which enabled the lever 
operator to clear signal R3A, thereby rendering 
the clearance of this signal impossible Without 
the cooperation of the CTC operator. The relay 
R3HS also at armature 38 and its back contact 
interruptS a point in the circuit of directional 
control relay R3FR employed in enabling the 
lever operator to clear signal R3A, and at arma 
ture 38 and its front cOntact closes a point in 
the operating circuit of directional control relay 
R. F.R. Relay R3HS also, at contacts 86 opens 
a point in the Operating circuit of relay LSHS 
and at armature 2 and its firont contact, closes 
a circuit through the Winding of the thernal de 
Vice W. This circuit extends from a B terminal 
of the current source, through arnature 2 and 
its front contact, the arnature 25 of relay 3THS 
and its back contact, and the Winding of W to a C 
terminal of the current Source. The relay RSHS 
finally, at contacts 26, cioses a circuit through 
the D. C. side of the alternator U. This circuit 
extends from a B terminal of the current Source 
through contacts 26 of relay R3 FIS, contacts 23 
of relay 3THS to the right D. C. terminal of U. 
and through U to a C terminal of the current 
SOCS 
The alternating current now produced by the 

alternator U effectS the energization of the di 
rectional relay RFR, in the same manner as 
the energization of R3FR was brought about by 
alternating current generated by alternator U2. 
The circuit extends from the right A. C. termi 
na of the alternator U, through contacts 36 of 
relay R3FS, 32 of relay R3FR and 28 only of the 
approach locking relay R3MR, if switch SW is 
at the time in its normal position, or through 
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2,063,971 
relay LCFR. The relay L3HS finally, at contacts 
22, connects a B terminal of the current source 
to the right terminal of the D. C. side of alter 
nator UA, via contacts 23 of relay 3THS. Alter 
nating current now delivered by the alternator 
US flows through the left-hand Winding of trans 
former T2, via contacts 33 of relay L3FS, 3 ? of 
relay I-35R, COntacts 29 of the approach locking 
relay R3MR, or alternatively through contacts 
87 and 88 of Switch SW if Such SWitch is in its 
normal position, the front contact and arma 
ture 33 of relay L3HS, contacts 4 of track relay 
CTR, or alternatively through contacts 56 and 49 
of SWitch 2SW if such SWitch is in its normal posi 
tion and a train has entered section C, through 
the left-hand Winding of T2 and to the left A. C. 
terminal of alternator U via the conductor Zl. 

It will be apparent, in view of the previous de 
Scription, that With track relays DTR and ETR 
energized and their contacts 78 and 79 closed, 
alternating current flowing through the left 
hand Winding of transformer T2 Will induce a, 
similar current into its right-hand winding and 
that this current will, in flowing through the 
loop including the left-hand Winding of T by 
the transformer action of Tl, induce a similar 
current flow in the right-hand winding of T. 
The current induced in the right-hand Winding 
of TA passes from the lower terminal of this 
Winding, via, contacts 89 of track relay FTR; con 
tacts it 2 of track relay GTR when switch 2SW 
is in its normal position and section G is unoccul 
pied, or alternatively via contacts 9; and 92 of 
SWitch 2SW if such Switch is in its reverse posi 
tion and section G is occupied; and thence Via 
arnature 58 and its back contact to a terminal 
of the relay I, 9FR, through this relay to the 
conductor 23 and back to the upper terminal of 
the right-hand winding of T. 
The relay L, 3FR, upon operating, at contacts 

Si opens a point in the operating circuit of di 
rectional control relay T3FR, and at contacts 
93 closes a circuit through its stick relay LOFS. 
This latter relay, in operating, at contacts 94 
closes an obvious stick circuit for itself, and at 
contacts 25 closes a point in the control circuit 
of signal LSA to enable the CTC operator to exer 
cise control over this signal. The relay LOFS 
finally, at armature 96, performs the circuit 
changes necessary for the transmission of the 
code required to retire indicator YME and for 
displaying the indicator YMW to advise the CTC 
operator that he has obtained control of the T3A 
Signal. 
The thernal device W functions in the Same 

manner as previously described, to after five 
seconds complete a circuit for relay 3THS. The 
relay 3THS functions as before to light lamp W 
and so advise the lever operator to restore lever 
L to its normal position. The relay 3THS also 
sticks up as previously, but in this instance via 
the front contact and armature 2 of relay 
LSHS. Finally, the relay 3THS at contacts 23 
interrupts the circuit through the D. C. side of 
the alternator US so that the transmission of al 
ternating current to relay T, 9FR is discontinued 
even should the lever operator fail to restore 
the lever to its normal position. Upon restora 
tion of ever I, relay L3HS restores and thereby 
permits the restoration of relay 3THS in the 
same manner as did relay R3HS in the previous 
example. 

it, Will now be a SSurned that the lever operator 
desires to have the reverse direction of traffic 
over track M re-established and, accordingly, so 

5 
advises the CTC operator. Assuming conditions 
are favorable to Such a change, the CTC opera 
tor Will transmit the code required to effect the 
operation of control relay LHS. This relay 
accordingly operates, at its contacts 67, opens 
the stick circuit of relay Lt OFS, at contacts 66 
closes a circuit, via contacts 55 of relay OTHS, 
through the D. C. side of alternator U2, and at 
armature 65 and its front contact closes a circuit 
through the thermal device W2, substantially like 
the one completed for it by relay ROHS. The 
relay THS also, at contacts 64, opens a second 
point in the stick circuit of relay R? 0HS to posi 
tively insure that R. HS is in a deemergized con 
dition at this time. Finally, relay LOHS closes 
a stick circuit for itself at its contacts 68. This 
latter circuit includes contacts 57 of relay 
RSHS, contacts 53 of relay OTHS and a B 
terminal of the current source at terminal 6 of 
the code System. The alternator U2 now trans 
mits alternating current via contacts 62 of relay 
L. CFS and over circuits which will be apparent 
in view of the preceding description to the Wind 
ing of directional control relay L3FR. The re 
lay L3FR accordingly operates and at its con 
tacts 5 again picks up the stick relay L3FS. 
The relay L3FS modifies the display condition 
of its associated MI track directional indicators 
XMW and XME and at contacts 7 again places 
the R38 signal relay R3BH under the control 
of the lever operator. It is believed that the 
Subsequent operation of relay THS and the 
consequent restoration of relays LOHS, L3FR, 
and STHS will be quite clear in the light of 
the preceding description and therefore need not 
be repeated at this time. 

It will be obvious that the circuit for relay 
L3FR can only be completed providing the op 
pOsing directional control relay L 9 FR is deen 
ergized and that, likewise, a circuit for relay 
L FR can only be completed providing the op 
posing directional control relay L3FR is deener 
gized, thereby precluding the possibility of both 
the directional control relays being simultane 
ously operated. It will further be observed that 
the completion of a circuit through the relay 
L3FR requires that directional stick relay LOFS 
be deenergized and that similar protection is af. 
forded against the improper energization of re 
lay Li 0FR. 

It will further be seen that in order to operate 
relay T3FR to enable the clearance of signal 
R3B, the switch 2SW must be in its reverse posi 
tion, or if in its normal position the approach 
locking relay T3MR must be energized and the 
detector section G must be unoccupied; while 
switch SW must be in its normal position, or if 
in its reverse position Section C must be unoccu 
pied. The improper Operation of relay Li6FR 
is in like manner guarded against since, in order 
to operate it, to enable the CTC operator to 
clear signal I3A, Switch SW must be in its nor 
mal POSition tO route eastboUnd traffic Over track 
N, or if switch SW is in its reverse position the 
approach locking relay R3MR must be energized 
and detector section C itself must be unoccupied. 
From the foregoing it will be appreciated that 

the invention covers a simple form of traffic 
locking System requiring only one wire per track 
and an existing common return; and that if this 
common happens to be made up of a plurality of 
cut sections provides a simple means for making 
such sections continuous for traffic locking pur 
pOSes. 

It will be further observed that traffic relays 
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2,063,971 
at each end of the stretch, manually controlled 
means at each end to include either the current 
Source or the relay at its end in the traffic locking 
circuit, means at each junction of adjacent Sec 
tions of said traffic locking circuit for inducing a 
current supply into either adjacent section when 
there is alternating current flowing in the other 
adjacent section whereby under favorable traffic 
conditions the relay at either end of the stretch 
Will become energized in response to current Sup 
plied to the traffic locking circuit at the other 
end, a signal at each end of the stretch to govern 
the movement of traffic into the stretch, and 
means controlled by the relay at the same end 
of the Stretch for enabling Said Signal to be 
cleared. 

7. In combination, a stretch of railway track 
divided into track sections each of which is pro 
vided With the usual tirack circuit including a 
track relay, signals located at opposite ends of the 
stretch arranged to govern traffic in opposite di 
rections through the stretch, a Sectionalized line 
Wire for the Stretch adapted for use as a COmmon 
line wire in the control of Said signals, a traffic 
locking circuit for the stretch arranged into a 
plurality of sections each section of which in 
cludes a corresponding section of the Sectionalized 
line wire and a front contact of the track relay 
of each track section adjacent that section of the 
traffic locking circuit, means at each end of the 
stretch adapted to at times Supply an alternating 
control current to the traffic locking circuit, an 
alternating current directional relay at each end 
of the stretch controlled by the traffic locking 
circuit, and transformer couplings between adja 
cent Sections for indulcing a Current in One adja 
cent section when there is current flowing in the 
other adjacent section whereby the relay at the 
one end of the stretch opposite that at Which al 
ternating current is supplied to the traffic locking 
circuit is energized, and means for clearing the 
said signal at one end of the stretch when the 
relay at its end of the stretch becomes energized. 

8. In combination, a stretch of railway track 
divided into Sections, a track circuit including a 
normaliy energized track relay for each Section, 
a line circuit for the Stretch divided into Sections 
each including front contacts of the track relays 
of the track section adjacent such line circuit 
section, a source of alternating current and an 
alternating current directional relay at each end 
of the line circuit, manually controlled means at 
each end of the stretch for Selectively including 
in its end Section of the line circuit the Source of 
alternating current or the directional relay at 
that end of the line circuit, inductive couplings 
between adjoining sections whereby current flow 
resulting from the inclusion of the source of alter 
nating current in one end of said line circuit will 
effect the energization of the alternating current 
directional relay at the opposite end of Said line 
circuit, irrespective of the end of the line circuit 
in which the alternating current is included pro 
viding said track relays are all energized, a signal 
at each end of the stretch to govern the move 
ment of trafic through the Stretch, and means 
controlled by the directional relay at the same 
end for controlling Said Signal. 

9. In combination, a stretch of railway track, 
a signal at each end of the stretch to govern the 
movement of traffic through the stretch, a line 
circuit for the stretch divided into sections, a 
source of alternating current and an alternating 
current directional relay at each end of the 
stretch, manually controlled means at each end 
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of the stretch for selectively including in the end 
Section of the line circuit adjacent said means its 
Source of alternating current or directional relay, 
means at each junction of adjoining Sections of 
the line circuit effective to transmit from either 
of said sections at the end adjacent such junction 
into the adjoining section electrical energy there 
in resulting from the inclusion of the alternating 
Current source in either end section, to thereby 
operate the relay at the opposite end of the line 
circuit, and means controlled by each directional 
relay for enabling the signal at the same end of 
the stretch to be cleared. 

10. In combination, a stretch of track arranged 
into track sections each of which is provided 
With a track circuit, a traffic locking circuit for 
the stretch controlled by the track circuit of each 
Section of the stretch, a, current source at each 
end of the stretch normally disconnected from 
the traffic locking circuit, two directional relays 
one at each end of the stretch to govern traffic in 
opposite directions through the stretch, manual 
ly controlled means at each end of the stretch 
adapted when energized to temporarily supply 
current from the source at its end of the stretch 
to the directional relay located at the opposite 
end of the stretch; a directional stick relay, for 
each directional relay, having a pick-up circuit 
closed in response to the operation of its associ 
ated directional relay and being operated to es 
tablish the direction of traffic; and stick circuits 
for the respective directional stick relays gov 
erned by the manually controlled means at their 
respective ends of the stretch. 

1. In combination, a stretch of railway track 
arranged into track Sections each of Which is 
provided with a track circuit, a traffic locking 
circuit for the stretch controlled by the track 
circuit of each track Section, a source of current 
at each end of the stretch, a directional control 
relay located at each end of the stretch, a manu 
ally controlled relay at each end of the stretch 
adapted when energized to temporarily supply 
Current from the Source at that end of the stretch 
to said traffic locking circuit to operate the di 
rectional relay at the opposite end of the stretch, 
a directional Stick relay, foreach directional Con 
trol relay, having a pick-up circuit closed in re 
Sponse to the Operation of its associated direc 
tional control relay and operated to enable the 
direction of traffic movement in a given direc 
tion; and a Stick circuit for each of said direc 
tional stick relays including back contacts of the 
manually controlled relay at the associated end 
of the stretch. 

12. In combination With a stretch of double 
track railway One end of which converges into 
a stretch of Single track railway and in which one 
track of the first stretch has signals associated 
therewith for governing movement of traffic in 
either direction thereover, a traffic locking cir 
cuit extending between the respective ends of 
the first stretch, relays employed in the control 
of traffic over such one track having contacts 
included in said circuit; a directional control 
relay at each end of the first stretch for, upon 
Operation, enabling clearance of signals govern 
ing traffic entering the one track of the first 
Stretch from opposite directions; means at the 
end of Such stretch remote from either of said 
relays for effecting the operation of such relay 
Over Said circuit providing the one track is un 
Occupied, a SWitch at the end of the stretch. Where 
the tracks thereof converge into a single track 
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lay thereat to be operated even though the por 
tion of the track in which the switch enters the 
stretch is occupied providing such SWitch is in a 
position to route opposing traffic over the other 
track of the double track stretch. 

13. In combination with a stretch of track di 
vided into a plurality of electrically insulated Sec 
tions each provided with a track relay and with 
signals at the ends of said stretch for governing 
traffic entering the stretch, a traffic locking cir 
cuit extending between the ends of Said stretch 
comprising but a single individual conductor and 
a conductor which may be employed in Common 
with other circuits, a directional relay at each 
end of said stretch each for governing traffic en 
tering the stretch at the locations of the respec 
tive directional relays, mean associated with each 
directional relay for operating the other direc 
tional relay over said traffic locking circuit, con 
tacts on said track relays for preventing Such 
operation in case any section of Said Stretch is 
occupied, a track switch in one or more of said 
insulated sections, means controlled by each of 
said track switches for rendering the contact Of 
the track relay for its section ineffective to pre 
vent operation of said directional relays if the 
associated switch is in a position to divert traf 
fic movements from a portion of said stretch of 
track, and means controlled by each of Said di 
rectional relays in the energized condition for 
clearing the signal at the Sane end of Said 
stretch. 

14. In combination with a Stretch of railway 
track equipped with signals at the respective ends 
of the stretch for governing traffic movementS 
thereover in opposite directions, a two conductor 
traffic locking circuit extending between the ends 
of the stretch, a normally inactive alternator at 
each end of the stretch on one terminal of which 
one conductor of said traffic locking Circuit ter 
minates; a directional control relay at each end 
of the stretch, for enabling a dispatcher at its end 
to clear the signal at its end, connected to the 
conductors of said traffic locking circuit and 
adapted to be at times Operated thereover by 
current supplied by the alternator at the Oppo 
site end of the stretch; manually controlled means 
at each end of the stretch for transferring a Con 
ductor of said locking circuit from a terminal of 
the associated directional control relay to the 
other terminal of the associated alternator and 
for rendering active such alternator, and means 
for automatically rendering such alternator again 
inactive after its operation for a period sufficient 
to operate the directional control relay at the 
opposite end of the stretch. 

15. In combination with a stretch of double 
track railway equipped with signals for normally 
governing traffic over the respective tracks of 
the stretch in opposing directions, the provision 
of signals associated with the respective tracks 
at the ends of the stretch for governing traffic 
movements over the respective tracks in the di 
rections opposite to normal, trafic locking Cir 
cuits extending between the ends of the stretch, 
and means at each end of the stretch which may 
be manually controlled from the opposite end Of 
the stretch over the respective traffic locking 
circuits to enable the movement of trafic Over 
the respective tracks in the direction opposite 
to normal, said means including alternating cur 
rent relays at opposite ends of the stretch Op 
erated over the traffic locking circuits from 
sources of alternating current located at the 
ends of the stretch opposite to them. 

2,063,97i. 
16. In combination with a double track stretch 

of track divided into sections and connecting two 
Single track stretches, signals at opposite ends 
of the stretch for governing the movement of 
traffic entering the two tracks of the stretch at 
their respective locations, Switches at the opposite 
ends of the double track Stretch for enabling the 
selective routing of traffic over either track there 
of, traffic locking circuits extending between the 
opposite ends of the double track stretch for gov 
erning the movement of traffic into the stretch 
through the medium of Said Signals, means at 
each end of Such Stretch controlled over One of 
said trafic locking circuits when the l'oute set 
up at the opposite end of the stretch is via the 
track over which such traffic locking circuit has 
control for enabling the clearance of the appro 
priate signal thereat Only if the adjacent single 
track Section and all sections of the track of the 
double track section over Which it has control are 
unoccupied, and means for also enabling the 
clearance of such signal when the route set up 
at the Opposite end of the stretch is via the 
other track irrespective of whether the adjacent 
Single track or the adjoining section of double 
track is occupied. 

17. In combination with a double track stretch 
of railway track converging at its ends via Suit 
able railway Switches into a single track stretch, 
signals at the Opposite ends of the double-track 
portions of said stretch for governing the move 
ment of traffic over both tracks of such stretch, 
traffic locking circuits for each track of the double 
track portion of the stretch, a traffic control relay 
at each end of the stretch for enabling the clear 
ance of One Signal at its end Of the stretch, means 
at each end of the Stretch for Operating the traffic 
control relay at the opposite end of the stretch 
Over the one traffic locking circuit, a Second traffic 
control relay at each end of the Stretch for en 
abling the clearance of the other signal at its 
end of the stretch, a Second means at each end of 
the stretch for operating the Second traffic con 
trol relay at the opposite end of the stretch Over 
the other traffic locking circuit, and a third means 
at each end of the double track stretch for Selec 
tively actuating said first or Second means at its 
end of the stretch. 

18. In combination, a stretch of railway track, 
a signal at each end of the stretch to govern 
the movement of traffic through the stretch, a 
traffic locking circuit for the stretch divided into 
Sections, a source of current and a directional 
relay at each end of the stretch, manually con 
trolled means at each end of the stretch for 
Selectively including in the end Section of the 
traffic locking circuit adjacent said means its 
Source of current or directional relay, circuit 
coupling means for transmitting electrical en 
ergy from a Section included in circuit with 
one of said sources to the adjoining section 
to effect the operation by Such energy of the di 
rectional relay included in the section at the op 
posite end of the stretch, and means controlled by 
each directional relay for making it possible to 
clear the Signal at the Sane end of the stretch. 

19. In combination, a Stretch of railway track, 
a Solrde of Current and a directional Control re 
lay located at each end of the stretch, a traffic 
locking circuit for the stretch, a manually con 
trolled relay at each end of the stretch adapted 
when energized to temporarily supply current 
from the Source at that end of the stretch to said 
traffic locking circuit to operate the directional 
relay at the opposite end of the stretch; a di 
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rectional stick relay for each directional control 
relay having a pickup circuit closed in response 
to the operation of its associated directional con 
trol relay and operated to arrange for a traffic 
move in a given direction, and a stick circuit for 
each of said directional stick relays governed by 
the manually controlled means at the associated 
end of the stretch. 

20. In combination, a stretch of railway track; 
a Source of current and a directional control relay 
located at each end of the stretch, a traffic lock 
ing circuit for the stretch, a manually controlled 
relay at each end of the stretch adapted when 
energized to supply current from the source at its 
end of the stretch to said traffic locking circuit 
to operate the directional relay at the opposite 
end of the stretch; a directional stick relay, for 
each directional control relay, having a pickup 
circuit closed by its directional control relay and 
operated to arrange for a traffic move in a given 
direction; timing means at each end of the stretch 
governed by the manually controlled relay at its 
end of the stretch for discontinuing the Supply 
of current to said traffic locking circuit after the 
directional stick relay at the opposite end of the 
stretch has had time to pickup, and a stick circuit 
for each of Said directional Stick relays governed 
by the manually controlled means at the asso 
ciated end of the stretch. 

21. In combination, a stretch of railway track, 
a traffic directional control System comprising a 
first and a Second end circuit and one or more 
intermediate circuits, a first and a Second circuit 
coupling device for each of said intermediate cir 
cuits by each of which each of Said intermediate 
circuits at times receives energy from one of said 
end circuits or from another intermediate circuit 
and at other times transmits energy to the same 
end circuit or to the same other intermediate 
circuit, a first and a second manually controllable 
device, means controlled by said first manually 
controllable device for at times Supplying electri 
cal energy to said first end circuit which then 
transmits energy by said coupling devices con 
secutively through said intermediate circuits to 
said second end circuit, means controlled by said 
second manually controllable device for at times 
Supplying electrical energy to said second end 
circuit which then transmits energy by said cou 
pling devices consecutively through said inter 
mediate circuits to said first end circuit, and 
means controlled by Said traffic directional SyS 
tem for governing traffic movements over said 
stretch in one direction or the other according 
as said circuits are energized by current Sup 
plied first to said first end circuit or to Said Sec 
ond end cirCUit, reSpectively. 

22. In combination, a stretch of railway track, 
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a traffic directional control system comprising a 
first and a second end circuit and one or more 
intermediate circuits intercontrolled by circuit 
coupling means, manually controllable means for 
at times Supplying electrical energy to Said first 
end circuit which then by said circuit coupling 
means Supplies electrical energy to Said inter 
nediate and second end circuits consecutively, 
other manually controllable means for at times 
supplying electrical energy to Said second end 
circuit which then by said circuit coupling means 
supplies electrical energy to said intermediate 
and first end circuits consecutively, and means 
controlled by Said traffic directional control sys 
tem for governing traffic movements in a first or 
a second direction over Said stretch according as 
said circuits are energized by said first or said 
other manually controllable means. 

23. In combination, a stretch of railway track, 
a traffic directional control System comprising a 
first and a Second end Circuit and One or more 
intermediate circuits consecutively intercon 
trolled by circuit coupling means preventing the 
flow of constant direct current from each of said 
circuits to another, manually controllable means 
for at times supplying electrical energy to said 
first end circuit which then by said circuit cou 
pling means Supplies electrical energy to said in 
termediate and second end circuits consecutively, 
other manually controllable means for at times 
Supplying electrical energy to Said Second end 
circuit which then by said circuit coupling means 
supplies electrical energy to said intermediate 
and first end circuits Consecutively, and means 
controlled by said traffic directional control sys 
tem for governing traffic movements in a first 
or a second direction over Said stretch according 
as said circuits are energized by Said first Or said 
other manually controllable means. 

24. In combination, a stretch of railway track, 
a traffic directional control System including a 
first and a second circuit intercontrolled by cir 
cuit coupling means, manually controllable 
means for at times supplying electrical energy to 
Said first circuit and thence through said cou 
pling means to said second circuit and for at 
other times supplying electrical energy to said 
second circuit and thence through said coupling 
means to said first circuit, and means controlled 
by said directional control System for governing 
traffic movements in a first or a Second direction 
over said stretch according as said second circuit 
is energized by current from said first circuit or 
said first circuit is energized by current from Said 
second circuit. 

HENRY S. YOUNG. 
EARL M. ALLEN. 
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