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" My invention relates to railway trafiic control-
ling apparatus, and meore particularly, to_ ap-
paratus for use in connection with centralized
trafic controlling systems for railroads. In sys-
tems of this character, it is customary to govern
the railway signals and switches at widely spaced
points by means of relays which are controlled
from- a centrally located control point, usually
the - dispatcher’s office,’ and to transmit to the
point of control indications of the conditions
of occupancy of, the various sections of track in
order to inform the control operator of the move-
ment .of trains to enable his control  of the
switches and signals to be more readily effected.

One object of my invention resides in the pro-
vision of -direction selecting means for inter-
locking the control relays for the signals in cer-
tain cases so as to prevent interference with train
movements in the: event of improper manipula-
tion of the signal control levers of the centralized

trafiic control system which control these relays.

T will describe two forms of apparatus embody-
ing the apparatus of my invention, and will then
point out the novel features thereof in claims.

Referring to the accompanying drawings, Fig. 1

invention and comprises, in the upper -portion,
a track diagram of a stretch of single track rail-
road together with g portion of a block signal-
ing system for governing traffic movements over
the stretch, while the lower portion includes
the control cffice apparatus comprising a track
model or miniature representation of the stretch
of track together wita the control levers and in-
terlocking apparatus at the office for controlling
certain of the signals. Fig. 2 comprises a track
diagram and a portion.of a signal system similar
to that of Fig. 1 in‘which certain of the signals
“are controlled by the signal levers shown in the
lower portion but which differs from Fig. 1-in
that. the interlocking of the signals is effected
by means of a traffic- wire extending the length
of the stretch. ) :
Similar reference characters refer to. similar
parts in each of the views. ‘
Reférring to Fig. 1 of the drawings, the ref-
erences | and 1® designate the track rails of
a stretch of railway track over which traffic
moves in both directions between the passing
tracks shown at the ends of the strétch. The
track rails | and 12 are divided by insulated joints
2 to form track sections each of which is identi-
fied by the reference character T with a distin-
guishing prefix, and each track section is pro-
“vided with the usual track circuit comprising a
track battery 8 and a track relay TR. Sections
5T and 1T each include a track switch identified
by the references 5 and 7, respectively, and traf-
fic' movements through the switch sections 5T

“and 7T are governed by the signa,ls bearing the
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general references 6 and -8, respectively, with
identifying prefixes, while traffic- moving through
the single track stretch is governed by the in-
termediate signals bearing the designations 8, 9,

10,-and il. Each signal is controlled by a signal -
relay identified on the drawings by the reference.

H with a prefix corresponding to the signal it -

cortrols. . In accordance with the usual prac-

_tice, the head block signals RA6 and RB6 are

controlled by the signal relay R6H in accordance
with the position of the track switch 5. For sim-
plicity, this control is indicated by-a dotted line
connection from the contacts of relay R6Hto
signals RA6 and RB6 on the drawings, and it is to
be understood that the energization of relay R6H
is effective to clear signal RA6 for a train move-
ment from left to right on the main line when
switech 5§ is normal, and to clear signal RB6 for

15 -

a train movement from left to right out of the .

siding when switch 5 is reversed. The relays H
are controlled in tandem in the usual manner,
the control limits for relay RSH extending to
the opposing head block signal LA8 or LB8. The
latter signals are similarly controlled by the sighal
relay L8H and similarly govern train movements
from right to left into the single track stretch.

It is to be understood that in practice usually
the polarity of the line circuits is controlled to
provide three position confrol of the signals, and
that directional stick relays may be associated
with the intermediate signals to provide for per-
missive following movements in-accordance with
the well known principles:of absolute permissive
block signalling, but these features have not
been shown as: they are not required to illus-

-trate the present invention. Furthermore,; it is

to be understood that the usual approach lock-
ing is provided to prevent operation of switch: §
or 1.if a signal governing-traffic movements over
the- switch is put to stop when a .train is ap-
proaching. The relays L6AR and R8AR shown
in Fig. 1 are each controlled by the track relays:
of a portion of the single track stretch, and it is
t0 be understood that these relays are approach
relays which are provided primarily to control
the switeh locking when a train is approaching
sighal L6 or RS.

Located at the dispatcher’s office at other points
of control, a track model TM as illustrated in
Fig. 1 is provided which is 2 miniature represen-
tation of the stretch of track comprising the con-
trolled territory and includes an indication lamp
TE for each switch section and a lamp AE for
each adjacent approach section, The lamps TE
and AFE are controlled respectively by ‘indication
relays TK and AK, these indication lamps -and
relays being identified by numerical prefixes cor-
responding to the reference for the track or ap-
proach sections which control them. A control
panel eentaining various levers and “indication
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lamps is also provided, but to illustrate the pres-
ent invention, only the levers § and 8 for control-
ling the correspondingly numbered signals are
shown together with indication lamps HE and
indication relays HK for the opposing head block
signals R6 and 1.8.

Each signal control lever controls a pair of
control relays HS for governing the line circuits
for the opposing signals, of which only the relays
RBHS and L8HS for governing train movements
in opposite directions into the single track stretch
are shown.

The communication system connecting the con-
trol office with the various signal locations in the
field may be of any suitable type, but preferably
is of the selective or code type, in which communi-
cation is established intermittently between the
control office and various field stations over a
single pair of line wires. Direct wire control may
also be used, and, as illustrative of either form,
dotted line connections are shown from the signal
lever contacts to the HS relays and from the track
and approach relays in the field to the corre-
sponding indication relays in the office, as will be
apparent from the drawings.

The interlocking features of my invention, as
herein illustrated, are applied to the opposing
head block signals bearing the general references
R6 and L8, which govern train movements in op-
posite directions into the single track stretch.
These signals are interlocked in Fig. 1 by means
of a pair of interlocked relays RFS and LFS lo-
cated at the control office and controlled by the
signal levers and indication relays K in a manner
hereinafter to be explained.

It is believed that the apparatus of my inven-
tion may be most readily understood from a
description of its operation under various con-
ditions, and, therefore, starting with the appa-
ratus in the condition shown in the drawings, it
will be assumed that signal RAS is to be cleared
for a train movement from left to right through
the single track stretch. Assuming this stretch to
be unoccupied and the head block signals at stop,

5 the track relays TR and also the approach re-

lays AR will be energized, the various indica-
tion relays K will be released and all of the
indication lamps B will be dark. If the operator
at the control office moves signal lever § from its
normal position, as shown, to position R, a circuit
will be completed from one terminal B of a suit-
able source of energy, right hand contact a¢ of
lever 6, back contact 38 of relay LFS, through re-
lay R6HS to terminal C. This circuit, as already
explained, is merely illustrative of the control, but
whatever the communication system may be, it
is to be understood that a movement of lever §
to position R will cause relay RSHS to become
energized, but only if relay LFS is released. -
Normally, a line circuit is closed, as shown, from
one terminal B, of a suitable source of current
adjacent signals L8 over back contacts 12 and
13 of relays L8H and L8HS, front contacts 14
and 15 of the track relays ITR and {ITR, signal
relay IHH to terminal C of the same source. Re-
lay 1M is, therefore, energized and completes a
circuit from terminal B of a source adjacent
signal If over front contacts {6, i1, and I8 of
relays 11H, 10TR and 8TR, through signal relay
9H to terminal C of the same source. Relay 9H
is, therefore, also energized and completes a
circuit from terminal B of a source adjacent
signal 9, over contacts {3, 20, 21, and 22 of relays
9H, 8TR, 5TR, and REHS through relay R8H to

2,102,088

terminal C of the same source, thereby ener-
gizing relay R6H to clear signal RAG or RBS,
depending upon the position of switch 5.

It is to be understood that in addition to the
line wires shown in the drawings, that a common
return wire to which the various terminals C
are connected, is .provided extending from one
end of the stretch to the other.
~ The circuits for both directions being similar,

- it will be evident from the drawings without trac-

ing the circuits in detail that when relay R8HS is
picked up, its back contact 24, which corresponds
to back contact {23 of relay L8HS in the circuit
for the opposite direction, will open to deener-
gize relay 8H, causing signal 8 to indicate stop
and contact 25 to open, thereby releasing relay
{8 to cause signal 8 to indicate stop and open-
ing contact 26 in the circuit for relay L8H. 1t
follows that when relay R6HS is energized, the
signals geverning the movement of traffic from
left to right will clear subject to traffic condi-
tions while the opposing signals will be held at
stop.

When relay R6H becomes energized to .clear
signal RA6 or RBE, its front contact 27 becomes
closed to energize relay R6HK to thereby light
the “signal clear” indication lamp REHE and to
complete a circuit from terminal B, contact 28
of relay RG6HK, right-hand contact b of lever

€, back contact 28 of relay LFS, relay RFS to :

terminal C. Relay L8HS is controlled by lever
8 over a circuit which is similar to that for relay
REHS, as is apparent from the drawings, and it
will be evident, therefore, that the clearing of a
signal for a trafiic movement from left to right
causes relay RPS to become energized to open
its back contact 31 to prevent the response of
relay L8HS to a movement of lever 8 to the left.
It follows that when relay RFS is energized the
operator is prevented from opening back contact
13 of relay L8HS and is thus prevented from
interfering with the intermediate signals If and
9 at clear and is also prevented from interfer-
ing with signal RAS§ or RB6 at clear, except in

& proper manner, namely, by restoring lever § 4

to normal. :

Since the circuits for the two directions are
similar, it follows that relay LFS becomes ener-
gized when signal LA8 or LB8 is cleared and its

back contact 38 prevents interference with these

signals or- with the intermediate signals 8 and
10 by inadvertent manipulation of lever 6, and
the signals for the two directions are thus fully
interlocked by meahs of the two directional re-
lays RFS and LFS.

Returning now to the condition first described,
and assuming that a train accepts signal RAS or
RB6 and enters section §T, relay 5TR releases
and causes relay 5TK to become energized, light-
ing lamp 5TE in the track model TM and com-
bleting a stick circuit for relay RFS which may
be traced from terminal B over front contacts
32 and 33 of relays 5TK and RFS, back contact
29 of relay LFS, through relay RFS to terminal
C, so that relay RFS is held energized to main-
tain the established direction of traffic after
the train enters the single track stretch and the
head block signal at the entering end is restored
to stop. Relays L6AK, R8AK and TTK control
the corresponding indication lamps of the track
model to indicate the movement of the train
through the stretch as is obvious from the draw-
ings and these relays control contacts 34, 35 and
36, respectively, which maintain the stick circuit
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for relay RFS in the same mianner as contact 32
of relay §TK. Relay L6AR has an energizing
circuit. which may be traced from terminal B,
front contacts 37, 38, and 39 of track relays
10TR, 9TR, and 8TR through relay LAR to ter-
minal: C, while the circuit for relay RSAR is
similar but includes' front éontacts 31, 38, and
40 ‘of track relays I0TR, 9TR, and 1ITR. It
will be apparent that one or more of the approach

‘or track indication -relays will ‘be energized to

maintain the stick circuit for relay RFS ener-
gized as long as the train occupies any portion
of the single track stretch, and that if the oppo-
site direction has been set, up, these relays serve
to maintain relay LFS energized under corre-
sponding conditions. . :

' The control limits for the approach relays AR
overlap in Fig. 1, and in this respect the circuits
are a departure from the usual practice as illus-
trated for example by the circuits Tor these re-
lays shown in Fig. 2. This is'because the appa-

ratus of Fig. 1 is arranged for use with a com-

Iunication system in which the indications are
transmitted by code over an intermittently avail-
able line circuit. Usually, the indications gov-
erning the relays L6AK and R8AK will be trans-
mitted by different coding units, and the overlap
in the control circuits insures that when a train
is moving from one appreach section to the other,
the code announcing that ‘it has vacated one
approach’ section will not be transmitted in ad-
vance of the code announcing the eccupancy
of the other approach section, in case ‘it hap-
pens that the line circuit is temporarily not
available for the transmission of the last men-
tioned code. - -

It will be apparent from the foregoing descrip-

tion that the apparatus of Fig. 1 is so arranged

that - the operator at the control office may seb
up one direction of traffic 6r the other for move-
ments through the single track stretch, but only
when the stretch is unoccupied. ‘The established
direction of traffic is then registered by an opera-
tion of the directional relays and these relays
become locked when a train moving in the es-
tablished  direction enters the stretch so as to
prevent interference with the signals which gov-
ern that train by inadvertent manipulation of
the lever controlling the signals for the opposite
direction. In the apparatus of Fig. 2, the inter-
locking of the opposing signals at the two ends
of the stretch is also accomplished by inter-
locked directional relays controlled through the
medium of the communication system by which
the signals are controlled, but the arrangement
is'somewhat different in that in this form of the
invention one directional relay is located at each
end of the stretch and the two directional relays
are interlocked by means of a traffic wire ex-
tending from one end of the stretch to the other,

In Fig. 2, those portions of the sighaling system
which are shown to illustrate the invention are
similar to the corresponding: portions of Fig. 1
as hereinbefore described, with the exception
that front contacts 22 and 41 of the signal con-
trol relays are included in local circuits for the
signals in Fig. 2; whereas in Fig. 1, these con-
tacts are in the line circuits for the signal relays.
Therefore, in Fig. 2 one or the other of the head
block signal relays R8H or L8H is normally en-
ergized, depending upon' the traffic direction last
established, but both these relays cannot be en-
ergized at the same time. Alsoin Fig. 2, contact
31 is not included in the circuit for relay LEAR

3

and contact 38 is not included for Telay R8AR,
these circuits being arranged in the conventional
manner in Fig. 2.

The interlocking directional control apparatus
in Fig. 2 comprises’a slow release traffic relay
FR and a directional stick relay FS at each end
of -the stretch. The traffic relays FR are con-
nected in series in a circuit ‘which may be traced
from terminal B of the source adjacent signals
L8; through back contact 55 of relay L8HS, front
contact 42 of relay L.8H, relay LEFR, contacts 43,

(V24

10

44, 45, and 46 of relays 1TR, RBAR, L6AR and. -

TR, relay RSFR, and back contact 4T of relay
REH to terminal C of the same source. The re-
lays- FR may also be-energized when relay RSH
is energized and telay LEH is released, and the
circuit in this case may be traced from terminal

B of the source adjacent signals RS, through back -

contact 56 of relay R6HS, front contact 41 of re-

lay R6H, relay REFR, contacts 46, 45, 44, 43, re-
lay L8FR, and back contact 42 of relay L8H to ter~ -

minal C of the same source. T Tollows, .there-
fore, that relays FR are energized when the
stretch is unoccupied and one or the other of
the signal relays R6H or L8H is energized and
the corresponding control relay HS is deener-
gized. ‘ )

Assuming that the apparatus of Fig. 2 is in the
condition shown in the drawings; and that the
operator desires to effect a train movement from
left to right, the closing of contact R of signal
lever-6 at the office will effect, through the me-
dium of the communication system; the closing
of -a pickup circuit for relay REHS which in-
cludes front contact 48 of relay R8FR, and relay
RSHS when. energized will complete a stick cir-
cuit. including its own front contact 54 and will
open' its back contact 24 to effect the successive
release of relays 8H, 10H and L8H. Relay L8H
upon releasing will deenergize relays L8FR and
REFR, and by closing its back contact 12 ‘will
complete a circuit to successively energize relays
(1H, 9H, and R6H. Relay R6H upon becoming
energized will complete a circuit over front con-
tacts 22 and 49 of relays R6HS and R6H to clear
signal RAE or RBS, depending upon the position
of switch 5, and will also complete a ecircuit
from terminal B, over front contacts 56 and 59
of relays R6HS and REH through relay REFS to
terminal C. The energization of the directional
relay R6FS thus depends Uipon the same condi-
tions as are required for the energization of re-

~ lay RFS in Fig. 1, namely, the entire stretch must

Be unoccupied and the head block signal must
be cleared. Relay RSFS when energized closes
its stick circuit, which may be traced from ter-
minal B, through back contact 51 of relay R6FR,
front contact §2 and winding of relay RSFS to
terminal C. - Relay R6FS is consequently held en-
ergized as long as relay R6FR is released. -Since
relay RE6H becomes energized when the stretch
is vacated, (or before, if the usual absolute per-
migsive control is provided) relay R6FS will re-
main energized not. only as long as the stretch
is occupied but after it is vacated provided the
control relay REHS is energized, as will be ap-
barent from the drawings. If relay R6HS is re-
leased by restoring lever 6 to normal while relay
REFS is -energized, and lever § is again moved
to position R, relay RSHS will be picked up over
the . cireuit including front contact 53 even
though contact 48 is open. - It is apparent, there-
fore, that the control circuits for relay REHS
are such that the head block signal RA6 or RRS
may be cleared under any condition that per-
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mits the line relay REH to become energized.
furthermore, since the conditions governing re-
lay L8FR are the same as those governing relay
RAFR, it will be apparent that when relay RSHS
is energized or the stretch is occupied, the op-
posing control relay L3HS is rendered non-re-
sponsive to the operation of signal lever 8 be-
cause the front contacts of both relays L8FR and
L3S are open.

Tt will be readily apparent, therefore, that
in the form of the apparatus illustrated in Fig.
2, as well as that illustrated in Fig. 1, the operator
may set up one direction or the other but only
when the stretch is unoccupied; that the estab-
lished direction is registered as a result of clear-
ing a signal, and that when a train enters the
stretch the signals which govern it cannot be
interfered with by an inadvertent operation of
the signal lever controlling the signals for the
opposite direction.

Although I have herein shown and described
only two forms of apparatus embodying my in-
vention, 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 a centralized traffic control system for
railroads, a stretch of railway track, a signal
at each end of the stretch for governing the
moverment of traffic into the stretch, a manually
controllable signal control relay for each signal,
direction selecting means for governing said sig-
nal control relays, means responsive to the op-
eration of either signal control relay when the
stretch is unoccupied for actuating said direc-
tion selecting means, Means rendered effective
when said direction selecting means is actuated
by the signal control relay at one end of the
stretch to prevent the operation of the signal
control relay at the other end of the stretch,
and means preventing a change in the operated
condition of said direction selecting means when
any portion of the stretch is occupied.

9. In a centralized traffic control system for
railroads, a stretch of railway track, a signal at
each end of the stretch for governing the move-
ment of traffic into the stretch, a manually con-
troliable signal control relay for each signal, di-
reclion selecting means for governing said sig-
nal control relays, means responsive to the opera-
tion of either signal control relay for clearing the
corresponding signal provided the stretch is un-
occupied and the opposing signal is at stop,
means for so actuating said direction selecting
means when either signal is cleared as to prevent
the operation of the signal control relay at the
other end of the stretch, and means preventing
s change in the operated condition of said direc-
tion selecting means when any portion of the
streteh is occupied.

s Tn a centralized trafiic control system for
railroads, a streteh of railway track, a signal at
each end of the streteh for governing the move-
ment of traffic into the stretch, a manually con-
trollable signal control relay for each signal,
means ior clearing each signal when the as-
sociated signal control relay is energized pro-
vided the stretch is unoccupied and the signal
control relay for the other signal is deenergized,
direction selecting means rendered effective when
either signal is cleared to prevent the operation
of the signal control relay for the other signal,

_and means locking said direction selecting means

-
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against operation when the streteh is occupied.

4. Tn a centralized traffic control system for
railroads, a stretch of railway track, & signal at
each end of the stretch for governing the move-
ment of trafic into the stretch, a signal control
relay for each signal remotely controlled from a
control office, means for clearing each signal
when the associated signal control relay is ener-
gized provided the stretch is unoccupied and the
signal control relay for the other signal is deener-
gized, direction selecting means rendered effective
when either signal control relay is energized to
prevent the energization of the other signal con-
trol relay, and means for preventing the operation
of said direction selecting means when the stretch
is occupied.

5. In g centralized traffic control system for
railroads, & stretch of railway track, two op-
posing signals including one at each end of the
stretch for governing the movement of traffic
into the stretch, signal control means for each
signal manually controllable from a remote office
for clearing one signal or the other in accordance
with traffic conditions in said stretch, indication
means controlled by traffic conditions in said
streteh for indicating at said office the condition
of said stretch, direction selecting means manually
controllable only when the stretch is‘unoccupied to
register the trafiic direction established when a
signal is cleared, means controlled by said in-
dication means effective to prevent a change in
the condition of said direction selecting means
when the stretch is occupied, and means con-
trolled in accordance with the condition of said di-
rection selecting means for preventing the opera-
tion of the control means for the signal opposing
the one which is cleared.

6. In a centralized trafiic control system for
railroads, a stretch of railway track including a
plurality of track sections, a signal at each end
of the stretch for governing the movement of
traffic into the stretch, a signal control relay for
each signal, indication means for indicating the
condition of each of said track sections, manual-
1y controllable direction selecting means, a signal
lever for each signal, a circuit for each signal
control relay including a contact controlled by the
corresponding signal lever and a contact con-
trolled by said direction selecting means, means

for selectively operating said direction selecting ;

means, and means for retaining said direction
selecting means in its operated condition con-
trolled by said indication means.

7. In combination with a stretch of railway
track, a signal at each end of the stretch for
governing the movement of trafiic into the stretch,
a signal control relay for each signal, manually
controliable means for selecting the direction of
traffic to be established in said stretch, a signal
lever for each signal, a circuii for controlling
each signal control relay including a contact con-
trolled by the corresponding signal lever and a
contact selectively controlled in accordance with
the direction established by said means, and
means operable only when the stretch is unocc-
cupied for operating said direction selecting
means to set up one direction of traffic or the
other.

s. In combination with a stretch of railway
track divided into track sections, a track relay
for each section, a signal at each end of the
streteh for governing the movement of traffic into
the stretch, a manually governed signal control
relay for each signal, a control circuit for each
signal. controlled by a front contact of one and
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a back contact of the other signal control relay
and by each track relay for the stretch, means
for selecting the direction of traffic to be estab-
lished in said stretch, a circuit for each signal

‘control relay including in series a mahually con-

trolled contact and a contact controlled in ac-

- cordance with the direction established by said

15

means, manually controllable means for govern-
ing said. direction selecting means to set up one
direction of traffic or the other, and means pre-
venting the. operation of said. direction selecting
means except when all of said track relays are
energized,

9. In a centralized traffic control system for
railroads, a stretch of railway track divided into
track sections each provided with a track relay, a
signal at each end of the stretch for governing the
movement of traffic into the stretch, a control cir-

~‘cuit for each signal controlled by front contacts
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of each track relay, direction selecting means,
manually controllable means for selectively actu-
ating said direction. selecting means operable only
if the stretch is unoccupied, and manually con-
trollable means for selectively energizing the con-
trol circuit for one signal or the other.in ac-
cordance with the condition of said direction
selecting means.

10. In combination, a stretch of railway track,
two opposing signals including one at each end
of the stretch for governing the movement of
traffic into the stretch, a signal control relay for

- each signal, a control circuit for each signal con-

trolled in accordance with. traffic conditions in
said stretch and including contacts closed: only

.when the associated signal control relay is ener~ .

gized and the control relay for the opposing sig-
nal is deenergized, manually operable means for
controlling said signals including a signal lever
for controlling each signal control relay and
direction selecting means for electrically inter-
locking said control relays, means locking said
direction selecting means against operation when
a train accepts a clear signal and occupies the
stretch, and means controlled by said direction
selecting means when locked in response to the

clearing of either signal to prevent the energiza~

tion of the signal control relay for the opposing
signal in response to an operation of its lever.

11. In combination with a stretch of railway
track, a head block signal for each direction in-
cluding one at each end of the stretch for gov-
erning the movement of traffic into the stretch,
an intermediate signal for each direction each
located at an intermediate point in said stretech,
g signal control relay for each head block signal,
manually controllable direction selecting means,
a signal lever for each head block sighal, a con~
trol cireuit for each intermediate signal controlled
by a back contact of the signal control relay for
the opposite direction, a control circuit for each
head block signal controlled by the signal con-
trol relay and intermediate signal for the same
direction, a circuit for controlling each signal
control relay including a contact controlled by
the corresponding signal lever and a contact se-
lectively controlled by said direction selecting
means, means requiring the stretch to be unoccu~
pied to render said direction selecting means
operable to set up one direction of traffic or the
other, and means preventing a change in the con~
dition of said direction selecting means when any
portion of the stretch is occupied.

12. In combination with a stretch of railway
track, & head block signal for each direction in-
cluding one at each end of the stretch for gov-

=

erning the movement of traffic into the stretch,
an intermediate signal for each direction each

“located at an intermediate point in the stretch,

a signal control relay for each direction, a con-
trol circuit for each intermediate signal .con-
trolled in accordance with traffic conditions in
the portion of said stretch in advance of said
signal, each said circuit being controlled also by
a back contact of the signal control relay for the
opposite direction, a control circuit for each head
block signal controlled in accordance with traf-

fic conditions in said stretch and including a.

front contact of the signal control relay for the
same direction, manually operable direction se-
lecting means for establishing one direction of
traffic or the other in said stretch, and a circuit
for each signal control relay including a manu-
ally controllable contact and a contact selectively
closed in accordance with the traffic direction set
up by said direction selecting means, and means
preventing the operation of said direction select-
ing means except when said stretch is unoccu-
pied.

13. In combination with a stretch of railway
track, a signal for each direction including one
at each end of the stretch for governing the
movement of traffic into the stretch, a manually
controllable signal control relay for each signal,
a directional stick relay for each direction, a
circuit for each signal control relay including a
manually operable contact and a contact con-
trolled by the directional stick relay for one
direction, a pickup circuit for each directional
stick relay including a contact closed when the
signal for the corresponding direction is cleared,
and - a stick circuit for each directional stick re-
lay including contacts closed when any portion
of the stretch is occupied.

14. In combination with a stretch of railway

track, a signal for each direction including one
at each end of the stretch for governing the
movement of traffic into the stretch, a manually
controllable signal control relay for each signal,
a directional stick relay for each direction, a cir-
cuit for each signal control relay including a
manually operable contact and a contact con-
trolled by the directional stick relay for one di-
rection, a pickup circuit for each directional stick
relay including a contact closed when the signal
for the corresponding direction is cleared, a stick
circuit for each stick relay, and means compris-
ing a line circuit extending from one end of the
stretch to the other and closed only when the
entire stretch is unoccupied for controlling said
stick circiuts. ) -
- 15. In combination with a stretch of railway
track, a signal at each end of the stretch for
governing the movement of traffic infto the
stretch, a control office, a code controlled relay
for- each signal, a signal lever for.each signal
and direction selecting means at said office, code
controlled indication means at said office for
governing said direction selecting means, means
for controlling each said code controlled relay
in accordance with the condition of said direc-
tion selecting means and of the corresponding
signal lever, means for clearing each signal in
accordance with traffic conditions in said stretch
when the corresponding code controlled relay is
energized and the code controlled relay for the
opposing signal is deenergized, and means  for
controlling said indication means in accordance
with traffic conditions in said stretch.
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