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5 Cla,xma

My mventwon relates to rallway traffic control-
ling apparatus and is particularly directed to
the contrcl of traffic in a single or double track,
two-direction system of signaling. - More spe-
cifically, my invention relates to the control of
traffic and of the opposing signals between two
interlocked locations in such a system by means
of a coded line circuit.

One object of my 1nvent10n is to provide traf-
fic locking between a mechanically locked ma-
chine and a non-mechanically locked machine
over a coded line circuit. -Another object is to
provide for traffic direction selection over the
line circuit and for maintaining the established
divecticn until this direction is reversed by the
cgperator. A further object is to provide control
for two proceed indications of the oppesing head-
block signals. A still further. obiect is to sim-
plify the line circuit control and adapt it to a
stretch of track having no intermediate signals.
Other cbjects, purposes and characteristic fea-
tures of the invention will become apparent from
the degcription which follows.:

I accomplish the foregoing objects as follows
hy employing a series relay at-the feed end of
the line circuit and s volarized control relay
at the receiving end of the line circuit; by trans-
mitting code continuously over the line circuit
so as to provide a channel for. feed-back code
at all times; and by polarizing both the normal
contro-l code and the feed-back code. i

- I shall describe three forms of apparatus em-
bodymg my invention and shall then point out
the novel features thereof in claims.

Fig. 1 of the aceompanying drawings is a dia-
grammatic view showing.one form of apparatus
embodying my invention. Figs. 2 and 3 are dia-
grammatic views showing modified forms of the
invention shown in Fig. 1 and also embodying
my invention. Figs. la to le, inclusive, are cir-
cuit diagrams showing control circuits for cer-
tain of the apparatus shown in Fig. 1.

Similar reference characters refer to s1m11ar
parts in each of the several views.:

Referring to Fig. 1 of the drawings, I have
shown a streteh of double track having a number
of cross-overs and having a passing siding PSi
at cne end and a passing siding PS2 at the other
end of the stretch. Both tracks of this stretch
are arranged for traffic movement in either di-
rection, as indicated by the signals 2R and 8L

fo7 the upper track, and signals 6R and I2L for
the iower track. Signals 2R, 2RD, ER, 125, 12LD
and 8L, are headblock signals; signals 2L and 6L
are westbound leaving signals;.

and signals 8RR
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-and 12R are eastbound leaving signals. Although

two tracks ‘are shown in. order. to illustrate a
wider application of the invention, it will be un-
derstood that the two passing sidings PS| and
PS2 could be associated with but one track, such
ag the upper track, for example. Associated with
each end of the stretch is an interlocking ma-
chine which, at one end, may be a mechanically
locked machme and- at the other end, a non-
mechanically locked machine.

The upper and lower tracks, shown ‘conven-

tionally as single lines in the drawings, are di- !
vided-into track circuit sections by means of the

usual -insulated rail joints and there is a source
of current S associated with each track circuit
at one end therecf and a track relay TR asso-
ciated with each track circuit at the other end
thereof. These current sources and track relays

.are -shown conventionally in’ order to simplify

the drawings. - Only the upper track is shown
subdivided into a number of track circuit sec-
tions-but it is apparent that both tracks could
be similarly arranged. A contact of each of the
track relays is included in the line circuit.

At cne end of the line circuit is.a source of
current having the terminals B—C which sup-
plies current of one polarity cr the other accord-
ing as the traffic direction selecting or traffic
stick relay’ {EFS .is energized or deenergized.
The polarized line current is coded by means. of
the code transmitter T8CT and maintains polar

‘relay A at the other end of the line circuit oper-

ated to its one or its other position in accord-
ance with line current polarity. - The polar biased
code following relay CF. follows the line current
code impulses and: operates on line current of
either polarity provided however that the polar
contacts of relay A agree in position with  this
polarity. ‘That is to say, when both the line
circuit ‘polarity and the contacts of relay A -are
reversed, the current polarity supplied to relay
CF remains the same so that the relay continues
to operate. Current of wrong polarity in the
winding of relay CF will cause the armature of
this relay -to ‘be held more firmly in the deener-
gized position-against the armature backstop. -
Code operation of relay CF energizes the de-
coding transformer DT and causes code opera-

“tion-of the impulse-relay IR which under proper
50+

conditions delivers impulses of a feed-back -code
to the Line. circuit during.off- intervals in-the
master code to: which -relay. CF is responding.
This manner of operation -of relay IR is well
known and is shown, for example, in the United
States Reissue Patent No. 21,783, granted to Her-




‘Alse; by -polarizing the master code, control .over,

2
man G. Blosser on April. 29, 1941.- When the
line circuit polarity is normal so that the polar
contacts of relay A are in the position shown
and relay CF is fcllowing code, then and only
then the slow pick-up slow release relay |WF
will be maintained energized.

Each time that the coder T3CT clases the back
point of its contact 16, it disconnects the cur-
rent source at that end and connects the code
following series liné relay D into the line circuit.
Ir feed-back code is now being supplied to the

line cireuit by relay {R 'at the other end,; relay '

<

o

D will follow code and will maintain the slow

pick-up slow release traffic relay [IEF energized.

As will now be apparent, the line circuit L1--L2

e

provides a channel for effecting intercontrol of .

the apparatus at the two ends of the stretch.
By constantly operating the coder T5CT, ‘a cir-

cuit for the return of feed-back code. is always -

available whenever the stretch is unoccupied.

two proceed indications is provided for the head- .

bleck signals at each-end. Relay (EF.and 1WFP

are. traffic. locking relays and will normally both .

be energized when the-stretch is unoccupied ‘and

-all ‘of ‘the signals are at stop, as illustrated in

the drawings.
To Hne up-a route from right to.left or west-

“bound, traffic direction stick relay IEFS is first
-energized so0.as to reverse the lina circuit polarity.

‘This will-cause polar relay A to reverse and to

~ ‘open 1ts contact 28 so as to release the westbound

" traffic locking relay (IWF and thus prevent the
clearing of an eastbound route from left to right.

‘switch levers- for the mechanically :locked ma- -

Although relay IWF is released, relay CF con-
tinues to follow eode and to onerate relay IR so
that the feed-back circuit is effective for operat-
ing the series relay D which maintains the east-
bound traffic locking relay IEF energized. When
a route is set up from left to.right, or eastbound,
the traffic direction stick relay {WFS will be en-
ergized so that the feed-backcircuit for relay D
will be opened. The continied release ‘of relay
D will cause traffic locking relay ‘|EP to .release
which prevents the clearing of a westbound route.

Referring for the moment to Figs. 1a and 1b,
these figures show the eontrol for the trafic di-
rection stick relays IEFS and 1WFS. respectively.
Included in the circuit for relay IFFS is a con-
tact of relay TES which is controlled over the
elrcuit shown ‘in Pig. lc. = Similarly, the relay

~3WS which énters into the control of relay tTWFS

has a-control circuit as shown in Fig. 1d. The
Iatter figure -also shows ‘the signal levers and

chine, as: well as the control of the repeater re-
lays 2RLP and SRLP which enter into the.con-
trol of relay 3WS. Fig. le shows the control cir-
cuits involved In the:control of the relays which
govern-operation of the headblock signals at the

two ends of -the stretch. The control circuits of.

Pigs. 1a to 1e, inclusive, are well known and are
shown merely to rénder the disclosure more com-
plete. - The nomenclature used and- manner of
showing of ‘the various elements. in ‘these circuits
is conventional so that no detailed description of

" this .portion 6f the apparatils appears hecessary.

- Returning again to Fig. 1 for a more detailed
description of-‘the operation, normally, with the

" diveetional stick . relay - TES 'energized and the

traffic stick relay ' |EFS.deenergized, as .shown,

-eurrent will flow frem one ‘terminal B of a suit-

-‘able source, over the back point of contact 18 of

relay |EFS, front point.of contact 41 of relay

TES, ‘front ‘point. of coding -contact 18§ of .coder

30
scircuit-each: time that the frent point of contaet -

2,338,963

15CT, line wire Li, front contacts 18 to 23, in-
clusive, of the intervening track relays, back.
point of .contact 25 of jmpulse relay IR, winding .
of relay A, front contacts of the various:track re-

" lays, wire 26, and contacts 27, 28, and 29 of coder

T15CT and relays TES and |EFS, respectively, to

the other terminal C of the same source.: Under. - .

this condition, the line circuit will be energized
with coded current of what I shall term normal

relative polarity so that relay A will maintain its
‘polar contacts closed in the left-hand-position, as -
shown.  Relay CF will accordingly be. energized

with coded current of normal. polarity to which
it selectively responds, over contacts 30 and 3
of relay A. Since relay CF is following code and
contact 24 of relay A is closed, energy is being
delivered from the lower output winding of the
decoding transformer to maintain ‘the traffic
locking relay |WF energized. This energy is rec-
tified over contact 82 of relay CF in the usual
manner. = Also, since relay CF is following -tode,

‘the impulse relay IR will likewise follow. code,
being -picked -up:- when the back point of ‘eentact

33 is-closed, ‘and released when the freat point

.of this-contact is elosed, as fully explained in the .
-above Blosser United States patent.

If at this time, relay. SWS is energized and re-
lay IWFS is deenergized so that front contaet 40
and back contact B are beth closed, an impulse
of feed-back: ebde will: be delivered {o: the lime

25 of relay IR bhecomes elosed. ; Since the back.
point. of contaect 15 of coder T5CT .is elosed dur-

'ing the time -when the feed back impulses are

40

[+
[

5 effective, relay D will be energized by feed-back

code and will follow ‘this code. ' The polarity of

-the feed-back code can be properly selected with

respect to the polar bias of relay D so-that this
relay -will- operate only when feed-back 'code of
the proper polarity-is present in the line circuit.
“Code operation of relay D causes relay IEF to
become: energized over front: contact 34. ' Ac-
cordingly, with the apparatus in its normsl eon--
dition, relays IEF and: TWF: will both be- ‘ener-

2. gized so’that signa.l 8L or {2L 'may be cleared
“for a westbound move, or signal 2R or 6R may

be cleared for an eastbound move. The coriven-
tional circuits for the control: of the Tespective

-home relays for these signals are shown in Pig. 1e
‘and will be clear without detsiled description.

Assuming ‘that signsl 8L is ‘the one. which s

‘cleared, then relay TES will he deenergized where- -

by the polarity of the line circuit will: become
reversed  through the closing of the back points

of contacts |7 and 28. Polar relay A will pow -
" reverse, opening the circuit for relay WP at its . -

contact 24, thus causing this relay to release.

- Since relay |WF has Its front contacts included

0" 9R and 6R, these signals cannot be cleared for

in ‘the control circuits for the eastbound signals -
an eastbound move opposing that established by

~'the.clearing of westbound signa] 8L.. The line

70

circuit, accordingly, provides traffic locking which:
comes into play when a headblock signal for a
given direction is cleared. ,

Reversal-of :polarity of the master code in t.he :
line circuit thus causes relay IWF to release, -
‘but the polarized relay CP will continue to op-
erate under this condition. Since relay (WFS
remains ‘deenergized ‘and relay . WS remains .

- energized, the feed-back circuit over contact 25

of relay R will continue.effective with a reversal

.-of ‘master code polarity. . Accordingly, relays D -
S5

and {EF will be energized. - The energization otﬂ'
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relay IEF provides block: control for signal 8L
when this signal governs a move past signal 8R.
When relay TES is deenergized and relay {EF
is energized, relay |EFS shown in Fig. 1la will be
energized over an obvious circuit which includes
contacts: 35 and 36 'of these respective relays,
and will provide a call-on aspect for a following
move past signial 8L, when desired. ' Relay IEFS
will remain energized over its stick circuit which
includes - the back pcint of contact 36 -of relay
|EF, wire 37, and the front contact 38 of relay
{EFS. . With relay |EFS picked up, the polarity
of the master code supplied to the line circuit
is the same as under the.previous. condition
‘when relay TES was assumed deenergized, thus
preventing energization of relay {WF so that this
relay cannot permit an opposing move until re-
lay IEFS becomes deénergized. - This will occur
only after the train vacates:the stretch and re-
lay D again responds to feed-back code and
energlzes relay I|EF. If traffic had been estab-
lished in the reverse direction, then relay IWS
would be released so that the feed-back circuit
would be open at contacts 39 and 49 whereby
locking relay IEF would be released.
Summarizing the cperations described-so far,
‘normally when the stretch is unoccupied; master
code of normal polarity will be effective in the
line circuit to operate locking relay {WF and
feed-back code will be effective to-operate lock-
ing relay |{EF. When a signal is cleared to estab-
‘lish a given traffic direction, either the polarity
of master code is reversed, or the feed-back cir-
cuit is rendered ineffective so- +that in either case,
the locking’ relay for-the opposing trafiic direc-
tion is deenergized so as to lock out all traffic
movement in that direction. It will ke noted
that as shown in Fig. 1d, the control circuits for
relay ‘3WS include contacts 41 and 42 of signal
lever repeater relays 2RLP and ERLP which, in
turn, are controlled over the front contact 43
of relay {WP. Accordingly, these repeater re-

lays can be energized only if master code of-

proper polarity is effective which corresocmds
with westbound traffic and which means ‘that
signals 8L and 121 are at stop.

Referring now to-Fig. 2, the apparwtus of this
figure is similar to that of Fig. 1 with the ex-
ception that instead of po1arxzmg the master
code, the selection is obtained through the use
of two code speeds as, for example; 75 and 130
interruptions per minute. The: codg transmit-
ting relay CTM repeats the code which it receives

and transmits this code as master code to, the .

line circuit over its front contact 44. For east-
‘bound traffic, with relay TES energlzed and re-
lay IEFS deenergized, the master code is 180
which corresponds to that condition in Fig. 1
in which master code of normal relative polarity
was supplied to the line circuit. Relay CF at
the other end of the line circuit will follow the
180 code, energizing the "decoding transformer
DT which causes energization of locking relay
iWF through the resonant rectifier unit {88DU
in the usual manner. This unit is so tuned as
to cause operation of relay (WEF on 180 code but
not on 75 code. Impulse relay IR will operate
at 180 code and will transmit feed-back impulses

of this code to the line circuit over its contact

45 for operating relay D at the other end. - Op-
eration of relay D will cause the locking relay
IEF to be energized.

If signal 8L is now cleared, relay TES will be
released so that the master code will be changed
from 180 to 75 at the back point of contact 46

10

20

30

40

45

50

b5

60

65

75

3

-of relay TES. Relay IWF will now release to
provide the lockout protection but relay 1R will
operate at the 75 code rate so as to maintain
the feed-back circuit effective for keeping relay
{EF energized. “The deenergization of relay TES
causes the energization of relay IEFS so that
relay CTM will continue to cause 75 master code
to be applied to the line circuit after relay TES
becomes picked up. This occurs when the train
vacates the track section TT and approach lock-
ing stick relay 8LAS becomes energized. Relay
{EF is reenergized on feed-back code when the
train has vacated the stretch. Relay IEFS is
then deenergized so that 180 master code is re-
applied to the line circuit thus restoring the
apparatus to its normal condition.

Summarizing the operation of Fig. 2, the line
circuit of this figure will normally respond to 180
code at all times except when a signal has been
cleared for a westbound move or the directional
stick relay for the westbound move is energized.
In the latter case, the line circuit will be respond-
ing to 75 code. When 75 code is effective, the
feed-back circuit will energize the locking relay
IEF provided that relays 3WS ‘and {WFS are
both normal (one energized and the other de-
energized) and the stretch of track between the
two interlockings is unoccupied. ~Before an east-
bound move can be permitted, 180 code must be
received by relay CF at the left-hand end of the
line circuit to energize the locking relay {WF
and thus permit signal ZR or &R to be cleared
for a move past the opposing signal 2L.

Referring now to Fig. 3, the apparatus of this
figure combines certain features of the apparatus
of Figs. 1 and 2 in order to provide two proceed
indications for the signials. - This-is accomplished
by not only polarizing the master code in the line
circuit but also coding this line circuit at either
75 or 180 code depending upen the traffic condi-
tions in advance of signal 8R. . Thus, for traffic
from left to right or eawbound the master code
will be of normatl relat ive polarlty to permit cods
following operation of relay CF and energization
of locking relay [WF. T1f signal 8R is displaying
a preceed indication, then the line circuit will be
coded at the 180 code rate so that relay 2RD will
be energized and will permit the display of a clear
proceed indication by signal 2R or 6R.. If signal
8R is displaying an indication in which the top
arm is at stop, relay 8RAH which is the "home
relay for signal 8R will he released and the line

‘cireuit will be coded at the 75 code rate so that
relay IWEF will be energized and relay 2RD will

be deenergized to permit the display of an ap-
proach proceed indication by signal 2R or 6R.
The feed back circuit in Fig. 3 is polarized over
the contacts 47 and 48 of relay 2LAH which is
the home relay for signal 2L, and this circuic
controls relays Df and CF{ in a manner similar to
that in which relays A and CF at the other end
are controlled. - The code cperation of relay CFI
will cause energizaticn of relay IEFH provided
that relay 2LAY is deenergized so that relay DI
has its contacts closed in the reverse position, as
shown. If, on the other hand, relay 2LAH is en-
ergized, the contacts of relay DI will be closed in
the normal position. whereupon relay {EFD: will
respond to the energization of the feed-back cir-
cuit. Relay IEFH provides control of the ap-
proach indication. of signals 8L and (2L°when
traffic is lined up in the westhound direction for a
move past signal §R. Slrnlarly, relay {EFD when
energized provides contro] of the clear ,mdl}catmn ,
of signals 8L and 12L. : R
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~>‘Fhe~contral:of i the traffic.relay 1EFS for the

_apparatus:of Fig. 3'is shown in Fig. 3 and is

self-expianatory. . This control is-similar to-that
shown in Fig. la except for the additicn.of con-

tact 49 of Telay (BFD. The-control of the traffic.

relay  BVIPS at the other-end is-similar to that
shown in:Fig. 3a-and will be clear:without added

explanation. Thus, in Fig, 3, by combining code -

and pelarity features-in the coded feed-back. line
circuit, - selective - control . of -beth: the approach
and the clear md.lcatlon of the entranee ‘signal: is
made possibie. .

From the foregoing d’scriptwn, it. wul be. ap-

10

parent- that I have provided effective and. safe -

eontrol-of traffic moving in either direetion:over
& stretch of track :by means.of a polarized coded
feed-back line circuit -which remains effective,

whenever: the stretch is unoccupied for the re-

15

‘versal of the traffic. dirgction.and which prevents -

such :reversal by .the provision .of traffic locking

whichisefrectzve ‘whenever the stretch is accupied,
or-an - opposing signal dlsplays a. proceed mdlca—
tion.

A]though T have herem :shown’ a,nd descnbed

only afew forms of railway traffic controlling ap-

paratus. embodylng my invention, it is understood
that various..changes and modlﬁcatmns may be
made . therem ‘within the. scope.of ‘the-appended
claims without departing from the -spirit and

- scope of. my.invention.

~Having thus described my mventmn, what I

claim is:
1. In combmation with.a stretch of track over
which traffic. may move in either direction, a line

circuit., extending from one. to the other end.of

said stretch, an‘eastbound-and a westbound head-
‘block signal. at the respective ends of sa1d stretch
.8, normally deenerglzed eastbound -and a: west-
bound raffic - du'ectlon control relay for the re:
.Spective: ends -of said stretch, means effective
-when said eastbound traffic direction relay is de-

.energized. for supplying impulses of a master.code

.of normal polarity to.said line circuit at one end
thereof, a first signal control relay at said other

-end of the: stretch energlzed in response to:the -4

receipt of.master-code of. only said normal. polar-
ity et said other end. for controlling the permis-

-sive lndicatlon of said eastbound headblock sig=

.40

45

‘nal, means effective when said westboimd traffic |

. direction relay .is deenergized and master code s :

baing received.at said other end for transmitting
impulses of feed-back code from said other end

to.said one end.of the line circuit, a second slg-
nal eontrol relay at said.one end energized in re-.
Sponse to the receipt of .said feed-back -code at .

said:ene end for controlling the permissive indi-

..catian.of said westbound signal, means. effective

when said eastbound traffic direction relay is en-
ergized for reversmg the polarity of said master

‘code to cause release of said first.signal control

relay. and prevent-the display of sa1d permissive
indication by said eastbound signal, means effec-

:tive when said westbound traffic direction. relay

s energized for discontinuing said feed-back code

to thereby release said second signal control relay .
. -and prevent the display of said permissive indi-
.cation by said westbound. signal, and means. for
-energizing . said -eastbound or sald westbound
trafiic direction relay in.accordance withthe traf-
_fic direction to be established.
2. In combination with. a stretch of track over

Wh:ch traffic may move.in either direction, a line
circuit -extending from one to the other end of
said stretch, a normally deenergized eastbound
and a westbound traffic dlrection control relay

AR
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.70
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.for:the respective ends of 'mid ‘stxeteh.;neahare‘-,

fective when said eastbound traffic direction relay

'is- deenergized for supplying impulses of a master

code ‘of normal polarity to said line circuit at
one end thereof, a-first control relay at said other:

.end of the stretch ‘energized:in response .to. the

receipt of master code of only said normal polar-

ity at:-said other end for controlling the entry of

eastbound . traffic into said stretch, means effec-

‘tive: when said: westbound traffc-direction:relay
‘is deenergized and master code is being received

at said other end for transmitting itmpulses of
feed-back code of given polarity from-sald other
end to said one end of the line circuit; a geeond

.control. relay at said one end energized in re-:
‘sponse to-the receipt of feed-back code of anly
-said- given polarity for: controlling the entry of

‘westbound .traffic  into said stretch, means ef-
fective when said easthbound.trafiic diveetion:re-
lay. is energized for reversing the polarity of said.
master code to calise & release of -said first signal

-control relay and prevent eastbound fraffic from .

entering said stretch, means effective wheny said -
westbound trafic: directionrelay is energized for -
discontinuing said feed-hack code and .releasing
said: second -control relay to prevent westbound

‘traffic from entering said stretch, and means ef-

fective for energizing said eastbound or said west-

‘bound traffic direction relay in accordance with
the traffic’ direction to be established.

3. In combination with a stretch of track ‘over
which traffic. may move in either direction, a line
circuit extending from ome to the other.end of ~
said stretch, a normally. deenergized eastbound
and a westbound traffic direction contxol relay far
the respective ends of said stretch, means: effec~
tive when said eastbound traffic direction relay. s
deenergized for supplying impulses of.a . master

.code. of a first coding rate to said line- ‘edreuit at

one end thereof, a first, control relay at sald other

-end .of the stretch energized when and anly when

master code of said first coding rate is received

-at-said other end, sald first relay controlling the
entry of eastbound traffic into said stretch; -INEaAns
‘effective when  said. eastbound - traffic. dlrectlon

relay is energized faor supplying impuyises of a .

‘master. code of & second.coding rate to said line
-eircuit to. cause a release of said. first cantrol

relay and. prevent eastbeund:trafiic from entering -

.'said stretch, means effective when said west-

bound traffic - direction ‘relay. is' deenergized and
master code of either said first. or said secoud

‘coding.rate is béing received at said ‘other end
“for transmitting impujses ot feed-back code from

said other to said one end of the line £ircult,-a
sécond control relay 8t said one end energized

in: response to'.the receipt.of feed-back-eade of
either said first or said-second.coding .

controlling. the. entx?y of ‘westbound tra ¢ into
sald -stretch, means effective when said ‘west--
bound traffic direction relay is energized for dis-

continuing said- feed-back code to release satd

second_control relay and so prevent .westbound -
traffic from entering said stretch, and means ef--
fective for energizing said eastbound.or sald west-

‘bound traffic direction relay in accordance with

the traffic direction to be established.:
.- 4. In combination with & stretch of ‘track over
which traffic may move in either direction; a line

circuit extending from -ene . to the.other end of

said streteh, an eastbound entering signal and
an eastbound leaving signal for said -stretely; a
westbound entering signal and a‘westbound leav-
ing signal for said stretch, -a normally -deerer-

-gized eastbound. and a westhound tramc direction

te for .
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control relay for the respective ends of said
stretch, means effective when said eastbound
traffic direction relay is deenergized and said
eastbound leaving signal is at stop for supplying
impulses of a master code of normal relative po-
larity and a first coding rate to said line circuit at
one end thereof, means effective when said east-
bound traffic direction relay is deenergized and
said eastbound leaving signal is at clear for sup-
plying impulses of a master code of normal rela-
tive polarity and a second coding rate to said
line circuit at said one end therecf, a first con-
trol relay at said other end of the stretch ener-
gized when and only when master code of said
normal polarity is received at said other end,
said first relay controlling the approach indica-
tion of said eastbound entering signal, a first
auxiliary control relay at said other end of the
stretch energized when and only when master
code of said normal polarity and said second
coding rate is received at said other end, said first
auxiliary relay controlling the clear indication of
said eastbound entering signal, means effective
when said eastbound traffic direction relay is
energized for reversing the polarity of said mas-
ter code to thereby cause a release of said first
control relay and of said first auxiliary relay and
prevent eastbound ftraffic from entering said
stretch, means effective when said westbound
traffic direction relay is deenergized and said
westbound leaving signal is at stop for trans-
mitting impulses of a feed-back code of one po-
larity from said other end to said one end of the
line circuit, a second control relay at said one
end energized in response to the receipt of feed-
back code of only said one polarity for controlling
the approach indication of said westbound en-
tering signal, means effective when said west-
bound traffic direction relay is deenergized and
said westbound leaving signal is at approach or
clear for transmitting impulses of a feed-back
code of the other polarity from said other end to
said one end of the line circuit, a second auxil~
iary control relay at said one end energized in re-

10

15

20

25

35

5

sponse to the receipt of feed-back code of only
said other polarity for contreclling the clear in-
dication of said westbound entering signal, and
means effective when said westbound traffic di-
rection relay is energized for discontinuing said
feed-back code to cause a release of both sald
second control relay and said second auxiliary
relay and so prevent westbound traflic from en-
tering said stretch.

5, In combination with a stretch of track over
which traffic may move in either direction, a line
circuit extending from one to the other end of
said stretch, an eastbound and a westbound
traffic direction control relay for the respective
ends of said stretch, means effective when said
eastbound traffic direction relay is deenergized
for supplying impulses of a master code of given’
character to said line circuit at one end there-
of, a first control relay at said other-end of the
stretch energized in response to the receipt of
master code of only said given character at said
other end for controlling the entry of eastbound
traffic into said stretch, means effective when
said eastbound traffic direction relay is energized
for altering said given character of the master
code in such manner as to cause a release of said
first- control relay and so prevent eastbound
traffic from entering said stretch, means effec-
tive when said westbound traffic direction re-
lay is deenergized and master code is being re-
ceived at said other end for transmitting im-
pulses of feed-back code of given polarity from
said other end to said one end of the line circuit,
a second control relay at said one end ener-
gized in response to the receipt of feed-back code
of only said given polarity for controlling the
entry of westbound traffic into said stretch, and

_ means effective when said westbound traffic di-
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rection relay is energized for discontinuing said
feed-back code to cause a release of said second
control relay and so prevent westbound traffic
from entering said stretch.

JAMES J. VAN HORN.




