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My invention relates to railway traffic con 
trolling apparatus, and particularly to ap 
paratus of the type comprising traffic overn 
ing means for both directions of traffic con 
trolled by current flowing in the same track 
rails. 
One feature of my invention is the pro 

vision of means controlled by current of a given polarity supplied to the track rails for 
controlling traffic movements in one direc 
tion, and the provision of means controlled by current of the opposite polarity supplied 
to the same track rails for controlling traffic 
movements in the opposite direction. 
I will describe one form of apparatus em. 

bodying my invention, and will then point 
out the novel features thereof in claims. In the accompanying drawings, Figs. 2 
and 2', when placed end to end with Fig. 2" 
on the left, constitute a diagrammatic view showing one form of apparatus embodying 
my invention. Fig. 1 comprises sketches il 
lustrating the current supplied to the track 
rails associated with apparatus embodying 
my invention. Referring first to Figs. 2 and 2', reference 
characters 1 and 1 designate the track rails 
of a stretch Y of railway track over which 
traffic moves in both directions. 
is connected at intervals with passing sid 
ings, two of which sidings, Z and Z, are here 
shown in part. Sidings Z and Z are con 
nected with stretch Yby means of switches F and F, respectively. As shown in the 
drawings, the traffic direction from left to 
right is eastbound, whereas, that from right 
to left is westbound. - . 

Rails 1 and 1 are divided by means of in 
sulated joints 2 into a plurality of track sec 
tions, only three of which sections, A- B, 
B-C and C-D, are shown complete in the drawings. Current is supplied to the rails 
of each of these sections by two track trans 
formers, each of which is designated by the 
reference character N with a distinguishing 
exponent. These two transformers are con 
nected across the rails adjacent opposite ends 
of each section. The transformers connected 
to the eastern ends of the sections supply cur 
rent periodically, of what I will term "posi 

distinguishing exponent. 

Stretch Y 

tive". polarity, to the rails through asym 
metric units 4. This current is in the form 
of successive waves' 40 as illustrated in the 
sketches E and E of Fig. 1. The trans. 
formers connected to the western ends of the 
Sections supply current periodically, of what 

55 

I will term "negative' polarity, to the rails through other asymmetric units 4. This cur. 
rent is also in the form of successive waves 
$ as illustrated in sketches WC and Wr of Fig.1. The waves shown in sketches We 
and Walternate with the waves shown in 
sketches E and E so that each of the sec. 
ions receives current of positive polarity at 

its eastern end, then receives current of nega 
tive polarity at its western end, and thene 
ceives current of positive polarity at its 
eastern end, and soon, alternately. A usual impedance device 3 is connected between each 
transformer N and the track rails. 
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Connected across the rails adjacent each 
end of each section is also a track relay desig 
nated by the reference character R with a 

An asymmetric 
unit 5 connected between each track relay R and the rails, obstructs the flow of current through the relay from the adjacent trans 
former N but permits the flow of current 
through the relay from the transformer N 
which is connected across the rails at the op posite end of the section. It follows then 
that the relays connected with the two ends 
of each section are energized alternately with 
respect to each other by current supplied 
periodically by the track transformers at the 
opposite ends of the section, respectively. 
Two signals, each of which is designated 

by the reference letter S with a distinguish ing exponent, are placed adjacent each of 
the points A, B, C and D. One of these two 
signals governs eastbound traffic, and the 
other governs westbound traffic. As here 
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shown, signals S are of the semaphore type, 
but various other types of signals could be 
similarly controlled by apparatus embody 
ing my invention. 

Each of the track E. R., by means of a 
front contact 28, controls a slow-release re 
lay designated by the reference letter H with 100. 
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relay R by which it is controlled. 
A second slow-release relay T is also asso 

ciated with each track relay R. Each relay 
T is controlled by a back contact of its as 
sociated relay R and by a front contact of 
the associated first slow-release relay H. Re 
lays T and T, adjacent point B, are con 
trolled similarly to relays T and T, adja 
cent point C, and hence relays T and T and 
their control circuits are omitted from the drawings. 

Each signal S is controlled by a slow-re 
lease relay H and the associated second slow 
release relay T. The operating circuits for 
signals S and S are similar to those for 
signals S' and S, respectively, and are hence 
omitted from the drawings. The operating 
circuits for signal S are similar to those for 
signal S', and are hence also omitted from 
the drawings. 
Adjacent each of the points B and C, two 

directional stick relays, designated by the 
reference letter P with distinguishing expo 
nents, are provided. One of the relays P, 
adjacent each of the points B and C, is con 
trolled by eastbound traffic, and the other 
relay P, adjacent each of the points B and C, 
is controlled by westbound traffic. 
A coding device Q which, as here shown, 

is controlled by one of its own contacts, is 
associated with each signal location. 
The current supplied to primary winding 

14 of the track transformer N for one section 
adjacent points A and D is controlled by the 
slow-release relay H for the second section 
adjacent points A and D, respectively, and 
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by the associated coding device Q. The cur 
rent supplied to primary winding 14 of the 
transformer N for the second section adja 
cent points A and D is controlled by the 
slow-release relay T for the first section ad 
jacent the same points and by the associated 
coding device Q. At each point Band C, the 
current supplied to primary winding 14 of 
the track transformer N for each section is 
controlled by the relay P for the other sec 
tion adjacent the same point, as well as by 
the relay H for the other section adjacent the 
S88.goint and by the associated coding de 
WCe 
Current for energizing the primary wind 

ings 14 of the two track transformers N at 
each signal location point is supplied by a 
line transformer designated by the reference 
letter M with an exponent according to the 
location point. The primary winding 12 of 
each line transformer M is constantly sup 
lied with current over line wires 10 and 11 
E. a source not shown in the drawings. 
Current for energizing each of the relays 

H., P and T, and coding devices Q is sup 
plied by a rectifier which is designated by 
the reference letter L with an exponent ac 
cording to the location point. As here 
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shown, each rectifier L comprises four asym 
metric units 6, 7, 8 and 9. Alternating cur 
rent is constantly supplied to rectifiers LA 
L., L and LP by secondary winding 13 of 
transformers MA, MP, M and MP, respec tively. 

Referring now to Fig. 1, it has already 
been pointed out that, as here shown, current 
is supplied to each end of each track circuit 
in successive waves. When the current sup 
plied to a track transformer N passes 
through a contact of the associated code de 
vice Q, its series of waves 40 or 41 is inter 
rupted at intervals as shown in sketches EP 
and W, whereas, when the current which is 
being supplied to a transformer N does not 
pass through a contact of a code device Q. 
the series of current waves is constant as 
shown in sketches E and W. Each track 
relay R, when energized by a constant series 
of waves, as shown in sketches E and We, 
closes its front contacts and maintains them 
in that position, but each relay R, when en 
ergized by an interrupted series of current 
waves as shown by sketches EP and W, 
opens its front contacts each time the series is 
interrupted. 
Each relay H closes its front contacts 

when the associated relay R has closed its 
front contacts and, being slow-releasing, the 
relay H does not open its front contacts each 
time the associated relay R opens its front 
contacts due to an interruption of a series of 
waves as shown by sketches E and W. 
Each relay T becomes energized when and 
only when a back contact of the associated 
relay R is closed and a front contact of the 
associated relav H is closed. Since the as 
sociated relay H maintains its front contacts 
in the closed position when the relay R by 
which it is controlled is alternately opening 
and closing its front contacts due to a period 
ically interrupted series of current waves, 
each relay T maintains its front contacts in 
the closed position when and only when the 
associated relay R is alternately opening and 
closing its E. contacts. 
Having thus described, in general, the ar 

rangement and location of the various parts 
comprising my invention, I will now trace in 
detail the operation of the apparatus. 
As shown in the drawings, all parts are in 

their normal condition, that is, all track sec 
tions are clear and all signals are indicating 
"proceed'. Each of the coding devices Q is 
constantly in operation alternately closing 
and opening its contacts 17, 21 and 26 or 36, 
38 and 26, respectively. Each time its con 
tact 26 closes, each device Q, as shown, be 
comes energized by its operating circuit 
which passes from the associated rectifier L, 
through a wire 25, the winding of the coding 
device Q, contact 26 of the same coding de 
vice Q, and a wire 27 back to the same recti 
fier L. Each coding device Q. becomes de 
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energized upon opening its contact 26. It 
follows, therefore, that each coding device Q 
is alternately energized and de-energized ac 
cording as its contact 26 is closed or opened. 
When traffic conditions east of signal S 

are such as to cause signal S to indicate 
proceed, as shown, relay R is being supplied. 
with an interrupted series of waves of cur 
rent shown in sketch E. Relay R is there 
fore closing its contacts 28 and 28, alter 
nately. Relay. His hence periodically ener 
gized by its circuit passing from rectifier LP, 
through wire 25, winding of relay H, con 
tact 28 of relay R', and wire 27 back to 
rectifier LP. Relay H thus maintains its 
contact 29 in the closed position, and hence 

cuit passing from rectifier LP, through wire 
25, winding of relay T, contact 29 of relay 
H, contact 28 of relay R', and wire 27 back 
to rectifier LP. Relay T, therefore, holds 
its contact 18 closed. 
With contact 18 of relay T closed, pri 

mary winding 14 of transformer N is being 
supplied with periodically interrupted al 
ternating current by its circuit passing from 
secondary winding 13 of transformer MP, 
through wire 16, contact 17 of coding device 
QP, contact 18 of relay T, wire 19, pri 

9 mary winding 14 of transformer N, and wire 
24 back to secondary winding 13 of trans 
former MP. Relay R is therefore being sup 
plied with a series of current waves, inter rupted according to sketch E, by its circuit 
passing from secondary winding 15 of trans 
former N, through asymmetric unit 4, rail 1 
of track section C-D, asymmetric unit 5 
at relay R, the winding of relay R", rail 1 of 
section C-D, and impedance 3 at trans 
former N back to secondary winding 15 of 
transformer N. 
With relay R thus periodically energized, 

relay H is periodically energized by a cir 
cuit which is similar to the circuit already 
traced for relay H. It follows that relay 
T is also periodically energized by a circuit 
which is similar to the circuit previously 
traced for relay T. With relays H and 
T thus energized and retaining their con 
tacts 30 and 31, respectively, in the closed 
position, signal S is held in its proceed 
position by its circuit passing from second 
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ary winding 13 of transformer M, through 
wire 16, contact 30 of relay H, contact 31 
of relay T', the mechanism of signal S, and 
wire 24 back to secondary winding 13 of 
transformer M. 
With relay Henergized, primary winding 

14 of transformer N is being supplied with 
Fidly interrupted alternating current 
y its circuit passing from secondary wind 

ing 13 of transformer M, through wire 16, 
contact 36 of coding device Q, contact 37 
of relay H, primary winding 14 of trans 
former N, and wire 24 back to secondary 

3 

winding 13 of transformer M. Relay R 
is therefore being supplied with a series of 
current waves, interrupted according to 
sketch E, by its circuit which is similar to 
the circuit already traced for relay R9. Sig 
nal S is held in its proceed position by its 
circuit which is similar to the circuit already 
traced for signal S9. Relay R is being energized similar to 
relay R. Relays H and T are energized 
by circuits which are similar to the circuits 
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already traced for relays H and T, respec 
tively, and signal S is held in its proceed 
position by its circuit which is similar to 
the circuit already traced for signal S. 
With traffic conditions west of signal S. such that signal Sis indicating proceed, relay 

R" is being supplied with a series of current 
waves interrupted according to sketch WP. 
Relay R is therefore closing its contacts 28. 
and 28 alternately. Relay H holds its con 
tacts 29 and 30 closed on account of being periodically energized by its circuit pass 
ing from recifier L^, through wire 25, wind 
ing of relay H, contact 28 of relay R', and 
wire 27 back to rectifier LA. Relay T1 holds 
its contacts 18 and 31 closed on account of 
being periodically energized by its circuit 
passing from rectifier L^, through wire 25, 
Winding of relay. T', contact 29 of relay H, 
contact 28 of relay R', and wire 27 back to 
rectifier L.A. 
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Primary winding 14 of transformer N2 is provided with periodically interrupted alter 
nating current by its circuit passing from sec ondary winding 13 of transformer MA, 

100 

through wire 16, contact 17 of coding device 
Q, contact 18 of relay T, wire 19, winding 
14 of transformer N, and wire 26 back to secondary winding 13 of transformer MA. 
Relay Ris therefore supplied with a period. 
ically interrupted series of current waves ac 
cording to sketch W by its circuit passing 
from secondary winding 15 of transformer 
N2, through impedance 3, rail 1 of section A B, winding of relay R', asymmetric unit 
5, rail 1 of section A B, and asymmetric 
unit,4 at transformer N* back to secondary winding 15 of transformer N°. 
With relay R thus periodically energized, 

relay His periodically energized by a cir 
cuit which is similar to the circuit already traced for relay H. Signal S3 is held in its 
proceed position by a circuit which is similar 
to the circuit E. traced for signal Se. With relay Henergized, primary winding 
14 of transformer N is being supplied with periodically interrupted alternating current 
by its circuit passing from secondary wind 
ing 18 of transformer M, through wire 16, 
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contact 38 of coding device QP, contact 375 
of relay H, primary winding 14 of trans 
former N, and wire 20 back to secondary winding 13 of transformer MP. Relay R5 is therefore being supplied, with a periodically 30 
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interrupted series of current waves, shown 
in sketch W, by its circuit which is similar 
to the circuit already traced for relay R. 
Relays H and T are energized by circuits 
which are similar to the circuits already 
traced for relays H and T, respectively. 
Signal S is held in its proceed position by its 
circuit which is similar to the circuit pre 
viously traced for signal S. 

Relay R." is energized similar to relay R. 
Relays H and T are energized by circuits 
which are similar to the circuits already 
traced for relays H and T, respectively, and 
signal S is held in its proceed position by its 
circuit which is similar to the circuit already 
traced for signal S9. 

I will now assume that traffic conditions 
east of signal S are such that relay R be 
comes energized by an uninterrupted series 
of current waves shown in sketch E. Relay 
R, therefore, holds its contact 28 closed and 
relay H continues energized by its circuit 
previously traced. The circuit for relay T 
is now continuously open at contact 28 of re. 
lay R, and hence relay T opens its contact 
18 and closes its contact 18. With rela 
T de-energized while relay H is energized, 
the arm of signal S moves to the caution 
position similarly to signal S', the opera 
tion of which to the caution position will be 
hereinafter described. 
Also with relay Tide-energized, primary 

winding 14 of transformer N is supplied 
with uninterrupted alternating current by its 
circuit passing from secondary winding 13 
of transformer MP, through wire 16, contact 
18 of relay T, wire 19, primary winding 14 
of transformer N, and wire 24 back to wind 
ing 13 of transformer MP. Relay R is there 
fore supplied with an uninterrupted series of 
current waves according to sketch E by its 
circuit previously traced. 

Relay R', therefore, holds its contact 28 in 
the closed position, and hence the primary 
winding 14 of transformer N is supplied 
with alternating current which is interrupted 
at intervals by contact 36 of coding device 
Qin its circuit previously traced. Relay 
R is therefore supplied with an interrupted 
series of current waves according to sketch 
E. Signal S, therefore, continues to dis 
play the proceed indication. 
Meanwhile, the arm of signal S moves to 

its caution position as controlled by its cir 
cuit passing from secondary winding 13 of 
transformer M, through wire 16, contact 30 
of relay 'H', contact 31 of relay T, mecha 
nism of signal S', and wire 24 back to trans 
former MC. 

If, now, a westbound train enters section 
C-D, it will de-energize relays R and R' 
which will in turn de-energize relays H and 
H', respectively, causing signals Sand S to 
indicate stop. When relay H becomes de 
energized, stick relay P becomes energized by 

-- rf - rs".7.R.E CO: 
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its pick-up circuit passing from rectifi RL, 
through wire 25, winding of relay P, con 
tact 32° of relay H, contact 32 of relay H, 
and contact 33 of relay P to rectifier L. 
With relay R de-energized, the circuit for 
primary winding 14 of transformer N is 
opened at contact 37 of relay H and, al 
though it is now closed at contact 37 of relay 
H', it is open at contact 39 of relay P. Re- 75 
lay R is therefore de-energized, causing re 
lay H also to become de-energized and sig 
nal S to indicate stop. With relay H4 de 
energized, stick relay P becomes energized 
by its pick-up circuit passing from rectifier 
L', through wire 25, winding of relay P8, 
contact 32 of relay H, contact 32 of relay 
H', and contact 33 of relay P back to recti. 
fier L. Also with relay H de-energized, the 
primary winding 14 of transformer N3 is de 
energized similarly to winding 14 of trans 
former N, and hence relay R2 is de-ener gized, causing signal S' to indicate stop. 
When the train enters section B-C, de energizing relay R', a stick circuit for relay 

P becomes closed passing from rectifier L, 
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through wire 25, winding of relay P, contact 
84 of relay P, contact 35 of relay R5, and 
wire 27 back to recifier L. Signal Snow 
displays the stop indication on account of re 
lay H being de-energized by relay R5. 
When the train moves out of section C-D, relay R" becomes energized by an interrupt. 

ed or a constant series of current waves ac 
cording to traffic conditions east of signal S8, 
as previously traced. Relay H then also be. 
comes energized. If relay R is supplied 
with an interrupted series of current waves, 
relay. T" is also energized. The arm of sig 
nal S is moved to its proceed or its caution 
position according as relay T is energized 
or is de-energized. The pick-up circuit for 
relay P is opened at contact 32 of relay H, 
but relay P continues energized by its stick 
circuit previously traced. Primary winding 
14 of transformer N is now supplied with 
uninterrupted alternating current by its cir 
cuit passing from transformer Me, through 
wire 16, contact 39 of relay P, contact 37b of 
relay H, winding 14 of transformer N, and 
wire 20 back to transformer Me. Relay Ris 
therefore energized by an uninterrupted se 
ries of current waves according to sketch We, 
supplied by transformer N. Relay H, 
therefore, becomes energized but relay Ti 
continues de-energized since contact 28b of 
relay R stays open. The arm of signal Sis, 
therefore, operated to the caution position. 
When the train enters section A-B, the 

arm of signal Smoves to the stop position. 
On account of relay R being de-energized, a 
stick circuit for relay P, which is similar to 
that, already traced for relay P becomes 
closed. 
When the train Inoves out of section B-C, 
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relay H becomes energized similarly to re 
lay H as already described in connection 
with the departure of the train from section 
C-D. The arm of signal S' therefore 
moves to the caution or the proceed position. 
The pick-up circuit for relay P is opened at 
contact 32 of relay H, but relay P con 
tinues energized by its stick circuit. Unin 
terrupted alternating current is now supplied 
to the primary winding of transformer N 
by a circuit which is similar to the circuit for 
winding 14 of transformer N as already 
traced through contact 39 of relay P. An 
uninterrupted series of current waves is, 
therefore, supplied by transformer N over 
rails of section B-C to relay Raccording to 
sketch W. Relay R, therefore, holds its 
front contacts in the closed position, causing 
relay T to continue de-energized. With re 
lay T de-energized, the arm of signal S is 
operated to the caution position by its cir 
cuit which is controlled by contact 30 of re 
lay H and contact 31 of relay T. Winding 
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14 of transformer N is now supplied with in 
terrupted alternating current by its circuit 
through contact 37 of relay H and contact 
38 of coding device Q. Relay R is, there 
fore, supplied by transformer N, through 
the rails of section C-D, with an interrupt 
ed series of current waves according to 
sketch WF. The arm of signal S is, there 
fore, operated to its proceed position. 
When the train enters the section just west 

of signal S, relays R., H and T become de 
energized, and the arm of signal S" moves to 
the stop position. 
When the train leaves section A-B, unin 

terrupted alternating current is supplied to 
winding 14 of transformer N by its circuit 
passing from transformer MA, through wire 
16, contact 18 of relay T, wire 19, winding 
14 of transformer N, and wire 20 back to 
transformer M. Relay R is, therefore, sup 
plied with an uninterrupted series of current 
waves by transformer N. 
nal Snow moves to the caution position, and 
the arm of signal S moves to the proceed 
position as already described in connection 
with signals S and S when the train moved 
out of section B-C. The arm of signal S? 
is now returned to the proceed position. As 
the train proceeds further, signal S and, 
afterwards signal, S change to the proceed 
indication. 
From the foregoing description and the 

accompanying drawings, it will be noted that, 
as here shown, I have applied apparatus em 
bodying my invention to the control of sig 
nals in the type of signaling which is well 
known by the designation “absolute permis 
sive block signaling'. It should be pointed 
out, however, that my invention is not limited. 
in its application to this system of signaling, 
but may be used equally well for other traffic 

The arm of sig 
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controlling systems including, among others, 
those which embody the control of trains by 
train-carried governing means which are re 
sponsive to trackway apparatus. 
Apparatus comprising my invention, as 

herein shown and described, is particularly 
suitable for controlling train-carried gov 
erning means comprising cab signals such, for 
example, as are shown and described in Fig. 
2 of an application for Letters Patent of the 
United States, Serial No. 116,608, filed June. 
17, 1926, by Lloyd W. Lewis, for Railway 
traffic controlling apparatus. In that patent 
application, a given cab signal indication is 
controlled by periodically interrupted alter 
nating current supplied to the track rails, a 
second cab signal indication is controlled by 
alternating current constantly supplied to the 
track rails, and a stop cab signal indication is 
displayed when the track in advance is 
shunted. In my present patent application, 
wayside signals are similarly controlled by 
periodically interrupted pulsating current, 
and by pulsating current constantly supplied 
to the track rails. 
The train-carried apparatus of Fig. 2 of 

the Lewis application, to which I have just 
referred, could be similarly controlled by the periodically interrupted pulsating current 
and by the pulsating current which is con 
stantly supplied to the track rails in appara 
tus comprising my invention. Cab signals 
could, if desired, be thus controlled in con 
junction with the wayside signals, or the 
wayside signals could be omitted and the cab 
signals could alone be so controlled. 
Although I have herein shown and de 

scribed only one form of railway traffic con 
trolling apparatus embodying my invention, 
it is understood that various changes and 
modifications may be made therein within the 
scope of the appended claims without depart 
ing from the spirit and scope of my invention. 
Having thus described my invention, what 

I claim is: 
1. In combination, a stretch of railway 

track, a track circuit including a track relay 
and the rails of said stretch, a second track 
circuit including a second track relay and 
the rails of said stretch, means for constantly 
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energizing said first and second track circuits 
alternately, means controlled by said first 
track relay for governing traffic movements 
in one direction, and means controlled by said 
second track relay for governing traffic move 
ments in the opposite direction. 

2. In combination, a stretch of railway 
track, a track circuit including a track relay 
and the rails of said stretch, a second track 
circuit including a second track relay and the 
rails of said stretch, means for periodically 
energizing said first track circuit, means for 
at intervals energizing said second track cir 
cuit alternately with said first track circuit, 
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6 
and traffic governing means controlled by said 
first and second track relays. 

3. In combination, a stretch of railway 
track, two track relays each constantly con 
nected with the rails of said stretch, means 
for energizing said track relays alternately 
by current from a source connected with said 
stretch, and means controlled by said track 
relays for governing traffic movements in both 
directions. 

4. In combination, a stretch of railway 
track, a constantly closed track circuit for 
said stretch, a second constantly closed track 
circuit for said stretch, means for energizing 
said first and second track circuits alternately, 
and means controlled by said first and second 
track circuits for governing traffic movements 
in both directions. 

5. In combination, a stretch of railway 
track, a track circuit for said stretch, a sec 
ond track circuit for said stretch, means for 
periodically energizing said first track cir 
cuit, means for at intervals energizing said 
second track circuit alternately with said 
first track circuit, and traffic governing 
means controlled by said first and second 
track circuits. 

6. In combination, a stretch of railway 
track, a constantly closed track circuit for 
said stretch, a second constantly closed track 
circuit for said stretch, means for at inter 
vals energizing said first and second track 
circuits alternately, and traffic governing 
means controlled by said first and second 
track circuits. 

7. In combination, a stretch of railway 
track, a track circuit for said stretch, a sec 
ond track circuit for said stretch, means for 
periodically supplying, said first track cir 
cuit with current flowing in one direction, 
means for periodically supplying said second 
track circuit with current flowing in the op 
posite direction, means controlled by said 
first track circuit for governing traffic move 
ments in one direction, and means controlled 
by said second track circuit for governing 
traffic movements in the opposite direction. 

8. In combination, a stretch of railway 
track, a track circuit for said stretch, a sec 
ond track circuit for said stretch, means for 
energizing said first track circuit by current 
flowing in one direction, means for at inter 
vals energizing said second track circuit al 
ternately with said first track circuit by cur 
rent flowing in the opposite direction, and 
traffic governing means controlled by said 
first and second track circuits. 

9. In combination, a stretch of railway 
track, means controlled by traffic conditions 
adjacent one end of said stretch for supplying 
current to the rails of said stretch, means controlled by traffic conditions adjacent the 
other end of said stretch for simultaneously 
supplying current to the rails of said stretch 
alternately with said first current, and traf 
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fic governing means controlled by said first 
and second currents in said rails. 

10. In combination, a stretch of railway 
track, means controlled by traffic conditions 
adjacent one end of said stretch for supply 
ing current to the rails of said stretch, means 
controlled by traffic conditions adjacent the 
other end of said stretch for at intervals sup 
plying current to the rails of said stretch 
alternately with said first current, and traffic 
governing means controlled by said first and 
second currents in said rails. 

11. In combination, a stretch of railway 
track, means controlled by traffic conditions 
adjacent one end of said stretch for supply 
ing pulsating current to said stretch, a track 
relay connected across the rails of said stretch, 
an asymmetric unit connected in series with 
said track relay for preventing said pulsat 
ing current from flowing through the wind 
ing of said relay but permitting current of 
opposite polarity to pass through said relay 
winding, means controlled by traffic condi 
tions adjacent the other end of said stretch 
for supplying pulsating current of said op 
posite polarity to said stretch, a second track 
relay connected across the rails of said 
stretch, a second asymmetric unit connected 
in series with said second track relay for 
preventing current of said second polarity 
from reaching said second relay but permit 
ting current of said first polarity to flow 
through said second relay winding, and traf 
fic governing means controlled by said first 
and second relays. 

12. In combination, a plurality of succes 
sive sections of railway track, means con 
trolled by traffic conditions in each of said 
sections for supplying pulsating current to 
an adjoining section, means controlled by 
traffic conditions in each of said sections for supplying pulsating current of opposite po 
larity to the other adjoining section, and traf 
fic governing means controlled by said pull 
sating currents in said adjoining sections. 

13. In combination, a stretch of railway 
track divided into sections, means for peri 
odically supplying each of said sections with 
electric current, means for periodically sup 
plying current to each of said sections alter 
nately with said first current, means con 
trolled by said first current in each of said 
sections for governing traffic in one direction, 
and means controlled by said second current 
in each of said sections for 
in the opposite direction. 

14. In combination, a stretch of railway 
track, means for supplying current to said 
stretch, means for at times periodically in 
terrupting said current, a track relay which 
closes its front contacts when said current 
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is being supplied to said stretch and which 
closes, its back contacts during each of the periodic interruptions of said current, a 
slow-release relay controlled by a front con 130 
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tact of said track relay and which slow-re 
lease relay maintains its front contacts in 
the closed position during the open periods 
of said track relay's front contacts caused 
by said periodic interruptions of current, a 
second slow-release relay controlled by a 
circuit including a back contact of said track 
relay and a front contact of said first slow 
release relay, said second slow-release relay 
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closing its front contacts when said back 
contact of the track relay closes during a 
periodic interruption of current and main 
taining its front contacts in the closed po 
sition while said track relay continues to 
open and close its back contact, a signal in 
dication, a second signal indication, means 
controlled by a front contact of said first 
slow-release relay and by a back contact of 
said second slow-release relay for displaying 
said first signal indication, and means con 
trolled by a front contact of said first slow 
release relay and by a front contact of said 
second slow-release relay for displaying said 
second signal indication. 

15. In combination, a section of railway 
track, a second section of railway track, a 
track circuit including a track relay for said 
first section, a second track relay for said 
second section responsive to current of a 
given polarity only, a third track relay for 
said second section responsive to current of 
the opposite polarity only, a stick relay, a 
pick-up circuit for said stick relay controlled 
by a front contact of said first track relay 
and a back contact of said second track relay, 
a stick circuit for said stick relay controlled 
by a back contact of said first track relay, 
means controlled by traffic conditions for sup 
plying said second section with current of 
said given polarity for operating said second 
track relay, means controlled by said stick 
relay for supplying said second section with 
current of the opposite polarity for operat 
ing said third track relay, and traffic govern 
E. means controlled by said third track re 

W. . 

6. In combination, a section of railway 
track, a second section of railway track, a 
track circuit for said first section, including 
a track relay, a second track circuit for said 
second section including a track relay re 
sponsive to current of a given polarity only, 
a third track circuit for said second section 
including a track relay responsive to current 
of the opposite polarity only, a stick relay 
controlled by said first and second track re 
lays, and means controlled by said stick re 
lay for supplying current of said opposite 
polarity to said third track circuit. 

17. In combination, a section of railway 
track, a second section of railway track, a 
track circuit for said first section including 
a track relay, a second track circuit for said second section including a track relay re 

65 sponsive to current of a given polarity only, 
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a third track circuit for said second section 
including a track relay responsive to current 
of the opposite polarity only, and means con 
trolled by said first and second track relays 
for supplying current of said opposite polar 
ity to said third track circuit. 

18. In combination, a stretch of railway 
track divided into sections, an eastbound 
track relay for each section responsive to 
pulsating current of positive relative polar 
ity but not to current of negative relative 
polarity, a westbound track relay for each 
section responsive to pulsating current of 
negative relative polarity but not to current 
of positive relative polarity, means operat 
ing when each eastbound track relay is en 
ergized to supply pulsating current of posi 
tive relative polarity to the track rails of the 
section next to the west of the associated sec 
tion, means operating when each westbound 
track relay is energized to supply pulsating 
current of negative relative polarity to the 
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rails of the section next to the east of the 
associated section, a normally de-energized 
stick relay associated with each track relay, 
means for energizing each eastbound stick 
relay when an eastbound train enters the sec 
tion next to the west of the associated section 
provided the track relay for the associated 
section is energized at the time and for 
keeping such stick relay energized until 
the train leaves the associated section, means 
for energizing each westbound stick relay 
when a westbound train enters the section 
next to the east of the associated section pro 
vided the track relay for the associated sec 
tion is energized at the time and for keeping 
such stick relay energized until the train 
leaves the associated section, means operat 
ing when each eastbound stick relay is ener 
gized to supply pulsating current of positive 
relative polarity to the rails of the section 
next to the west of the associated section, and 
means operating when each westbound stick 
relay is energized to supply pulsating cur 
rent of negative relative polarity to the rails 
of the section next to the east of the associated 
section. 

19. In combination, a stretch of railway 
track divided into sections, an eastbound 
track relay for each section, a westbound 
track relay for each section, means operat 
ing when each eastbound track relay is ener 
gized by current of positive relative polarity 
to supply current of positive relative polarity 
to the track rails of the section next to the 
west of the associated section, means operat 
ing when each westbound track relay is ener 
gized by current of negative relative polarity 
to supply current of negative relative po 
larity to the rails of the section next to the 
east of the associated section, an eastbound 
stick relay for each section controlled by 
eastbound traffic, a westbound stick relay for 
each section controlled by westbound traffic, 
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means controlled by each eastbound stick re 
lay for supplying current of positive relative 
polarity to the rails of the section next to 
the west of the associated section, and means 
controlled by each westbound stick relay for 
supplying current of negative relative po 
larity to the rails of the section next to the 
east of the associated section. 

20. In combination, a stretch of railway 
track divided into sections, means controlled 
by traffic conditions east of each section for 
supplying the section with current of a given 
polarity for controlling eastbound traffic, and 
means controlled by traffic conditions west of 
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each section for simultaneously supplying the 
section with current of the opposite polarity 
for controlling westbound traffic. 

21. In combination, a stretch of railway 
track divided into sections, a constantly 
closed eastbound track circuit for each sec 
tion controlled by current of a given polarity, 
a constantly closed westbound track circuit 
for each section controlled by current of the 
opposite polarity, means controlled by the 
eastboundtrack circuits for controlling east 
bound traffic, and means controlled by the 
westbound track circuits for controlling West 
bound traffic. 

22. In combination, a stretch of railway 
track, means controlled by traffic conditions 
for simultaneously supplying the rails of 
said stretch with current of positive and neg. 
ative relative polarity, eastbound traffic gov 
erning means controlled by current of posi 
tive relative polarity supplied from said rails, 
and westbound traffic governing means con 
trolled by current of negative relative po 
larity supplied from said rails. 

23. In combination, a stretch of railway 
track, means controlled by traffic conditions 
east of said stretch for supplying current of 
a given polarity to the rails of said stretch, 
means controlled by traffic conditions west 
of said stretch for simultaneously supplying 
current of the opposite polarity to the rails 
of said stretch, means controlled by current 
of the first polarity received from said rails 
for controlling eastbound traffic, and means 
controlled by current of the opposite po 
larity received from said rails for controlling 
westbound traffic. 

24. In combination, a stretch of railway 
track, means controlled by current of a given 
polarity supplied to one end of said stretch 
for controlling traffic movements through 
said stretch, and means controlled by eur 
rent of the opposite polarity simultaneously 
supplied to the other end of said stretch for 
controlling traffic movements through said 
stretch. - 

25. In combination, a stretch of railway 
track, a constantly closed track circuit in 
cluding the rails of said stretch, a second 
constantly closed track circuit including the 
same rails, means for supplying said first 

2,923 

track circuit with current of a given polarity 
for controlling traffic movements in a given 
direction, and means for supplying said sec 
ond track circuit with current of the opposite 
polarity for controlling traffic movements in 
a second direction. 

26. In combination, a stretch of railway 
track, a constantly closed track circuit in 
cluding the rails of said stretch, a second con 
stantly closed track circuit including the 
same rails, traffic controlled means for sup 
plying said first track circuit with a current 
of a given polarity for controlling traffic 
movements in a given direction, and traffic 
controlled means for supplying said second 
track circuit with current of the opposite 
polarity for controlling traffic movements in 
a second direction. - 

27. In combination, a stretch of railway 
track, a constantly closed track circuit in 
cluding the rails of said stretch, a second con 
stantly closed track circuit including the 
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same rails, means for supplying said first 
track circuit with current of a given polarity, 
means for supplying said second track cir 
cuit with current of the opposite polarity, 
and means controlled by said first and second 
track circuits for controlling traffic move 
ments in a plurality of directions. 

28. In combination, a section of railway 
track, a signal governing traffic movements 
in a given direction through said section, a 
second signal governing traffic movements in 
the opposite direction through said section, 
a track circuit including the rails of said sec 
tion and supplied with current of a given 
polarity, means controlled by said track cir 
cuit for causing said first signal to display a 
proceed indication, a second track circuit 
including part of said first track circuit and 
supplied with current of the opposite polar 
ity, and means controlled by said second track 
circuit for causing said second signal to dis 
play a proceed indication while the first sig 
nal is displaying a proceed indication. 

29. In combination, a section of railway 
track, a traffic governing device, a second 
traffic governing device, a track circuit in 
cluding the rails of said section and supplied 
with current of a given polarity, means con 
trolled by said track circuit for causing said 
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first traffic governing device to be in condition 
to permit a traffic movement, a second track 
circuit including part of said first track cir 
cuit and supplied with current of the op 
posite polarity, and means controlled by said 
second track circuit for causing said second 
traffic governing device to be in condition to 
permit a traffic movement while said first 
governing device is in condition to permit a 
traffic movement. . . . 

30. In combination, a section of railway 
track, a traffic governing device, a second 
traffic governing device, a track circuit includ 
ing the rails of said section and supplied with 
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unidirectional current, means controlled by the opposite end of said stretch, and fineans 
said track circuit for causing said first traf 
fic governing device to be in condition to per 
mit a traffic movement, a second track circuit 
including part of said first track circuit and 
supplied with unidirectional current, and 
means controlled by said second track circuit 
for causing said second traffic governing de 
vice to be in condition to permit a traffic 
movement while said first governing device 
is in condition to permit a traffic movement. 
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31. In combination, a stretch of railway 
track, traffic governing apparatus for said 
stretch, a track circuit for said stretch sup 
plied with unidirectional current, means con 
trolled by said track circuit for causing said 
apparatus to be in condition to permit a 
traffic movement, a second track circuit in 
cluding part of said first track circuit and 
supplied with unidirectional current, and 
means controlled by said second track cir cuit for causing said apparatus to be in con 
dition to permit a second traffic movement 
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while said apparatus is in condition to per 
mit said first traffic movement. 

32. In combination, a stretch of railway 
track divided into sections, a constantly 
closed eastbound track circuit for each sec 
tion controlled by unidirectional current, a 
constantly closed westbound track circuit 
for each section controlled by unidirectional 
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current, means controlled by the eastbound 
track circuits for controlling eastboundtraf. 
fic, and means controlled by the westbound 
track circuits for controlling westbound 
traffic. . . - 

33. In combination, a stretch of railwa 
track, a constantly closed eastbound trac 
circuit for said stretch controlled by unidi 
rectional current, a constantly closed west 
bound track circuit for said stretch includin 
a part of said eastbound track circuit an 
controlled by unidirectional current, means 
controlled by the eastbound track circuit for 
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controlling eastbound traffic and means con 
trolled by the westbound track circuit for 
controlling westbound traffic. 

34. In combination, a stretch of railway 
track, a constantly closed track circuit for 
said stretch controlled by unidirectional cur 
rent supplied to one end of said stretch, a 
second constantly closed track circuit includ 
ing a part of said first track circuit and con 
trolled by unidirectional current supplied to 
the opposite end of said stretch, and means 
controlled by said track circuits for control 
in said stretch. 

85. In combination, a stretch of railway 
track, a constantly closed track circuit for 
said stretch controlled by unidirectional cur 
rent supplied to one end of said stretch, a 

ling traffic movements in opposite directions 

second constantly closed track circuit includ- . 
ing a part of said first track circuit and con 

65 trolled by unidirectional current supplied to 

controlled by said track circuits for control 
ling traffic movements in said stretch. 

36. In combination, a stretch of railway 
track, a constantly closed track circuit for 
said stretch controlled by unidirectional cur 
rent, a second constantly closed track cir 
cuit including a part of said first track cir 
cuit and controlled by unidirectional current, 
and traffic governing means controlled simul 
taneously by said first and second track cir 
cuits. 

37. En combination, a stretch of railway 
track, means for at times supplying said 
stretch with constant pulsating unidirection 
all current and for at other times supplying 
said stretch with periodically interrupted 
pulsating unidirectional current, and traffic governing apparatus controlled by said con 
stant and periodically interrupted currents. 

38. In combination, a track section through 
which traffic may move in either direction, a 
first signal located at one end of the track 
section to govern traffic in one direction 
through the section, a master line relay re 
sponsive to code energy to control said first signal, a second signal located at the oppo 
site end of the track section to govern traffic 
in the other direction through the section, a 
track relay responsive to coded energy to 
control said second signal, and traffic con 
trolled means to supply coded energy in ac 
cordance with traffic conditions to said mas 
terline relay and said track relay. . 

39. In combination, traffic rails arranged 
in track sections, an alternating current 
transmission line, means for each section to 
receive alternating current from said trans 
mission line, other means for each section to 
convert the alternating current received by 
the first mentioned means into coded unidi 
rectional current and to supply said coded 
current to the traffic rails of the section, a 
track relay for each section responsive to 
coded unidirectional current in the traffic 
rails, a decoding relay for each section, 
means associated with each track relay to 
energize the decoding relay in response to 
the track relay operated by coded unidirec 
tional current, and a signal for the section 
controlled by the is relay. . . 40. The method of simultaneously signal 
ing in both directions between two remote 
stations over a single communication chan nel which consists in providing a receiving 
circuit at each station adapted to pass cur 
rent in one direction and substantially block. 
the flow of current in the opposite direction 
and causing a control current from a source 
at one station to flow in the same directionin 
the communication channel as a control cur 
rent from a like source at the other station. 
In testimony whereof afix 6. 
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