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1

Our invention relates to railway traffic con-
trolling apparatus and particularly to improved
“circuits for the control of the direction of traffic
movement, for use in Centralized Traffic Control
machines for remote control of trafiic in track
stretches in which tra ic may move in either
direction.

In Fig. 1 of apnhcatlon for Letters Patent of
the United States, Serial No. 501,254 of H. S.
Young, filed September 4, 1943, now Patent No.
2,420,579, granted May 13, 1947, there are shown
interlocked circuits at the control office governed
by the control levers for the signals which govern
train movements into the opposite ends of a track
stretch s0 as to prevent interference with train
movements in the event of improper manipulation
of these levers and to prevenf{ the reversal of the
direction of traffic except when the single track
stretch is unoccupied and the signals governing
entrance of traffic into the stretch are at stop.
 An object of our invention is to provide an

improved system of the tyre described which is

arranged so that the interlocked ecircuits in the
oifice are governed to prevent a change in the
designated traffic direction in a stretch as soon as
a control code is transmitted to clear the signal
at either end of the stretch. |

Another object of our invention is to provide
improved trafic locking circuits for C. T. C. ma-

- chines which are arranged to eliminate the un- ¢

locked interval in existing circuits between trans-
mission of a signal clearing control code and
receipt of an indication code which results in
locking of the traflic direction demgnatmg means
in the C.T. C. machine.

A further object of the invention is to provide
improved equipment of the type described which
1s arranged so that, after a signal clear control
code has been transmitted and the traffic direc-
tlon designating means has been locked, the op-

erator can regain control of the traffic direction

designating means only after it has been estab-
lished that it is proper to permlt a change in the
designated traffie direction.

Another object of the invention is to plo*vlde
an improved system of the type described which
incorporates locking means which locks the traffic
direction designating means as scon as a signal
clear control code is transmitted and which re-
leases the traffic direction designating means
when a signal clear Indication code is received,
or after a signal stop contrel code has been trans-
mitted and an indication code is thereafter re-
ceived from the field station through Whlch the
signal is controlled.

by |

10

15

20

25

WL
(v |

2

A further object of the invention is to provide
locking means of the type described which be-
comes effective as soon as a signal clearing con-
trel code is transmitted, and which is automati-
cally released when other locklng means becomes
effective. |

Another object of the invention is to provide
in a system of the type described traffic locking

means in the C. T. C. machine which becomes

effective as soon as a control code is transmitted
to clear a signal governing entrance of trafiic into
a stretch, and which thereafter remains effective
until it is certain that conditions in the stretch

are such that it is proper for the established

traffic direction to be disturbed.

A further object of the invention is to provide
improved traffic locking means of the type de-
scribed which employs in the C. T. C. machine a
traffic locking relay which is operated when a
signal clearing control code is transmitted to a
field station, and which provides means in the
C. T. C. machine for operating the signal indica-
tion, relay when a stop signal control code is
thereafter transmitted so that the locking may
be released upon receipt of an 1nd1ca,t10n code
from the field station. | |

Another object of the invention is to provide
improved means of the type described which is
arranged so that operation of the indication
lamps governed by the signal indication relay will
not be altered by use of the signal indication
relay in conjunction with the traffic locking
means. | N | |

A further object of the invention is to provide
improved traffic locking means of the type de-.
scribed which is arranged to insure that the lock-
ing is effected kefore a signal clear control code
is transmitted and so that, if the locking is there-
after released, it is certain that the prescribed
operstions have been performed.

In pracricing our invention we provide in the
C. T. C. machine g trafic locking relay which is
pml{ed up upon transmission of a control code to
clear a signal governing entrance of traffic info a
stretch through which traffic may move in either
direction. When this locking relay is picked up,
it interruptls the circuit of the trafiic designating
relay to insure that it maintains trafiic in the di-
rection designated at the time the signal control
code was transmitted. The indication codes re-
ceived from the field following the signal clear
control code release the locking relay but cause
other relays to lock the trafic direction desig-
nating relay so that control of the traffic direction
designating means is thereafter subject to trafiic
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conditions in the streteh. If an indication code
iIs not received from the field which releases the
locking relay, it may be released by sending a
signal stop contrcl code and thereaifer receiv-
Ing an indication code from the field which re-
leases the locking relay but also includes elements
which wiil result in locking of the traffic direction
designating relay unless it is proper for the op-
erator to have control of the traffic direction
designating relay. In one form of the inventicn
a special auxiliary relay is employed in releasing

wl
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the locking relay following a signal stop control -

code, and in another form of the invention the
signal indication relay is emploved for this
purpose.

We shall describe two forms of railway traffic
controlling apparatus embodying our invention
and shall then point out the novel features there-
of in claims.

In the drawings,

Figs, 1A and 1B are a diagram of a Stretch of
single track railway equipped with wayside sig-
naling apparatus governed by a centralized traffic
control system,

Fig. 2 is a diagram of the circuits in the C. T. C.
machine at the control office and controlling the

wayside equipment shown in Figs. 1A and 1B, and

Fig. 3 is a fragmentary diagram showing a
modified arrangement of circuits which may be
empioyed in the C. T. C. machine,

Referring to Figs, 1A and 1B of the drawings,
there is shown therein a stretch of single track
raillway extending between two passing sidings,
the rails of which are divided by insulated Jmnts

to form a series of track sections IT to 8T, in- -

clusive, each section being provided with a con-
ventlonal track circuit having a track relay for
detecting the presence of & train in $he section.
The stretch is provided with wayside signal ap-
paratus comprising a system of cascade-con-
nected reversivle line circuits controlled by the
track relays and by two manually controllable
traffic relays IWFSR and 4EFSR of the polar
stick type at the ends of the stretch. Each line
circult as shown is energized at its left hand end,
for the control of the head block signal 4LA or
4L.B according to the position of switch 3W, and
of the intermediate signals 5L, and 61, for author~
1zing trafiic to move in the right to left direction
through the stretch. The system may be set up
for authorizing traffic to move in the other di-
rection by reversing the traffic relays 2WHFSR and
(EFSR, in which case each line circuit is ener-
gized at its right hand end, for the control of the
head block signal 2RA or 2RB according to the
position of switch {W, and of the intermediate
signals SR and 6R. In this application only the
portions cof the wayside apparatus essential to
the understanding of this invention have been
shown, these being arranged substantially as
shown in the above identified application of H. S.
Young. The remainder of the equipment, com-
prising the apparatus for authorizing trafiic to
move through the passing track area, may like-
wise be arranged as shown in this Young applica-
tion.

As shown the wayside signals are of the well-
known searchiight type and may be constructed
as shown In Letters Patent of the United States
No. 1,864,224, issued June 21, 1932, to W. B. Wells.

bach signal comprises a lamp and a winding
which when energized operates a circuit con-
trolier and a spectacle frame for placing differ-
ent colored roundels in front of the lamp. The
lamps for the head bloek sizhals are connected

20

| 4

directly to the terminals B and C of a local source
of current so that they are lighted continuously,
while those for the intermediate signals are
lighted upon the approach of a train, by the re-
lease of an approach relay LAR or RAR, the wind-
ing of which is included in the line circuif sys-
tem. If energized by current of normal polarity,
as illustrated by signal 8L, front contact G closes,
and the signal is conditioned to display a green
or proceed aspect when its lamp is lishted. Each
signal energized by current of reverse polarity, as
illustrated by signal 5L, closes a front contact Y,
and 1ts lamp if lighted displa-ys a yellow or cau-
tion aspect. Each deenergized signal closes its
back contacts G and Y and displays a red or stop
indication when its lamp is lighted. The front
contacts G and Y of each signal control a re-
peating relay LPC or RPC which governs the line
circuit for the next signal in the rear, while the
back contacts G and Y are checking contacts
which generaliy are included in circuits govern-
Ing opposing signals.

At intermediate locations, the signals are con-
trolied directly over the line circuits, and direc-
tional stick relays are provided for supplymg cur-
reny of reverse polarity to the signal for the sec-
tlon in the rear of an occupied section, in the
established direction, in accordance with the
usual practice.

At the end locations, the signals are governed
in accordance with trafic conditions in the
stretch by a polarized line relay 2RHD and 4LHD
whichh 1s included in the line circuit at the en-
trance end by the reversal of the associated traf-
fic relay, and the signals are also governed by a
manually governed signal control relay 2RHSR
or 4LIIER and by contacts which reflect the posi-
tion of the adiacent track switch.

For an understanding of the present invention

. 1t may be assumed that the track switches (W
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ot
i

GO

and 5V remain in their normal position, in which
case signal 2RA or 4LA is energized normal or
reverse, when its signal control relay is reversed,
111 accordance with the polarity of the current

45 supplied to its line relay, while signals 2RB and

«1L.B remain deenergized.

The equipment at the Ieft-hand or west end of
the stretch includes a C. T. C. system field sta-
tion unit designated station 1—2, and the equip-
imens at the right-hand or east end of the stretch
includes a C. T. C. system field station unit desig-
nased station 3—4.

The field stations are connected with the office
over a pair of line wires, not shown, by a code
communication system which may be of the type
shown in Letters Patent of the United States No.
2,220,249, issued January 21, 1941, to L. V. Lewis,
or in application for Letters Patent of the United
states, Serial No. 496,907, filed July 31, 1943, by
A, P, Jackel now Patent No. 2,411, 375 granted

Ngv. 19, 1846, which system is described in Manual

- 006A of the Union Switch and Signal Company,

P

Swissvale, Pa. |

Consideration of the detailed mode of opera-
tion of the cede communication system is not
needed for an understanding of our invention
and it is deemed sufficient to point ocut that g
field station is provided at each end of each
track stretch to be controlled and that coding
units are provided at the office and at each field
station and are connected by a pair of line wires,
not shown, over which control codes are tlans-
mitted at times from the office to a selected feld
station, and at cther times indication codesg are
transmitted over the same line wires from the
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different field stations to the office without in-
terference. Transmission of each code includes
the temporary establishment of a plurality of
communication channels, such, for exampile, as
seven, between the oﬂice and a station to posi-
tion a group of relays.

Fach code includes a distinetive code call by
means of which a selector relay 1—28 or 3—A4S
at the offi
not shown, at one station only is energized to
effect temporary establishment of seven com-
‘munication channels between the office and the
station. The different stations have different
code calls, consequently the selector relays for
different stations or panels are not energized at
the same time, and the same channels provide

communication at different times with all of the

stations.
The explanation of this invention requires

only three channels employed in the transmis- :

sion of control codes and five channels employed
in the transmission of indication codes, and in
order to simplify the disclosure the other chan-
nels and related apparatus have not been shown.

The channels employed in the transmission

of control codes are designated 2, § and 1, and

the channels employed in the transmission of

indication codes are designated 0, 12, {3, {4 and
15, the numbers employed to designate these
channels being the same as are employed to
designate the corresponding channels in the
above-identified application of H. S. Young.

It 1s to be understood that the system of our

invention is made up of a number of unit por-

tions generally similar to the one shown in the
drawings, but as the invention may be fully un-
derstood from one such portion, only one has
been illustrated in the drawings..

The office and field stations are each prowdud '

with a suitable source of direct current, such as
a storage battery, not shown, the termmals of
‘which are designated B and C in the drawings.
‘In most instances in the drawings the relay
contacts are located directly under the winding

of the relay, but in some cases in order to sim-

plify the drawings, relay contacts are separated
from the relay winding and in these instances
the relay with which the contacts are associated
is designated by appropriate reference charac-
ters placed above the contacts.

The equipment at each field station includes a
starting relay FST, which responds to a change
In position of any of the associated indicating
relays to provide connection from terminal B of

a source of current to the indication channels fo
effect delivery of indication codes over the line

wires during the time that a delivery relay D
at the office is energized to thereby position a
sroup of 'indication relays in accordance with
the condition of energlza‘tlon of the indication
channels. |

The indication relays at the office governed
from the field station {—2, at the left-hand or

ce, shown in Fig. 2 and a similar relay,
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-rép'eats the stop indications of the signals 2RA

and 2RB; and a block indication relay 2RBK

‘controlled by the relay 2RBP which in turn is

governed by traffic conditions in the single frack
stretch. | |

The rela,ys at the field station 3—4 at the
right-hand end of the single track stretch func-
tion in a similar manner to control the relays
BEK at the office. -

The block indication lamp BKE in the track
diagram of the control machine is governed by
the relays 2RBK and 4LBK, one of which indi-
cates the condition of occupancy of a portion
of the single ftrack stretch and the other of
which indicates the condition of occupancy of
the remainder of the single track stretch.

The signal levers 281G and 4SIG on the panel
of the control machine are the usual three-posi-

tion levers for the code control of the signal

control relays at the field stations at the op-
posite ends of the sfretch. The signal levers

2SIG and 4SIG are electrically interlocked with
respect to the control of train movements into
the infervening single track stretch by electro-
responsive means comprising a master directional
polarized relay 2—E&LP, as in the above identified

application of H. S. Young and also in his Let-
ters. Patent of the United States No. 2,326 991.

Relay 2—ALP determines the

traf]
energized whenever a signal lever is reversed
with the object of clearing g signal to authorize
a train to enter the stretch, provided the indi-
cated traffic conditions are such as to make it
proper to change the traffic direction. Under
other conditions, relay 2-—4LP is locked deener-
gized, and it then prevents interference with
traffic if the operator should attempt to reverse
the direction, or to clear an opposing signal.

With relay 2—ALP in its normal position as

direction for .

- shown, if lever 4SIG is moved to position I, lamp

It
-l

GO

west end of the single track stretch, include a

track Indication relay (TK which controls a
lamp in the track diagram of the confrol ma-
chine to indicate the condition of occupancy of
the detector section T, Fig. 1A, containing the

track switch {W, the relay ['TK being controlled
by the track relay TR for the track section;

a signal indication relay 2RHK which controls
lamps, not shown herein for indicating the con-
dition of the signals in the manner described
in the above-identified application of H. S.
Young, and is governed by relay ZRRGP whma

WFE is lighted to designate the right to left di-

- rection, while if lever 2SIG is moved to posi-

tion R W1th lever 451G in position N or R, relay

% _-2—-—4LP reverses, if the locking condltmns per- -

mit, and then L_ghts lamp EFE to designate the

left to right direction. In either case, the press-
ing of the starting button associated with the

operated lever causes the transmission of a con-
trol code to the corresponding station 3—4 or
[—2 to operate the signal control relay for the
signal which such lever controls, but only if relay

2—4LP occupies the corresponding normal or

reverse position.

- In the event the position of relay 2--—-&-TD is
chan_ged as for example, when relay 2—A4LP is
reversed by moving lever 2SIG to position R,
the control code which reverses the signal con-
trol relay also reverses the associated traffic
relay, -and the starting button operation which
initiates this code causes the transmission of a
second control code by which the traffic relay

‘at the opposite end of the stretch is restored to
" normal, so as to reverse the dlrectlon of ener-

gization of the line circuit system to enabln

‘signal 4RA to be cleared.

‘The clearing of a signal is mdlcated by the
lighting of lamps controlled by the correspond-
ing mgnal indication relay, the operation of
which in response to the clearlng of the signal

i locks relay 2——4LP deenergized. As the train

 governed by the signal moves through the stretch

its progress is indicated by the llghtmg of lamps
in the track diagram by the track and block in-
dication rela,ys as these are successively ener-

ic movements through the stretch, and is




2,528,078

Y
gized by indication codes initiated by the train.
Relay 2—--4LP is mainftained deenergized until
lever 251G is restored to position N or L., lever
ASIG to position N or R and all of those indi-
cation relays have been released and indicate

.l

that the bloek is vacant and that the head block

signals are aft stop.

The relay 2-—A4LP has assocmtﬂd therewith
relays 2—A4LPS and 2—4BKSR which are gov-
erned. in the manner explained in detail in ap-
plication for Letters Patent of the United States,
Serial No. 967,188, filed December 8, 1944, by
. T. Pascoe and A. L. Jerome, now Pa,tent No.
2,411 387, granted Nov. 19, 1948, Relay 2—A4LPS
is a. normaliy cnergized relay the release of whicn
indicates that the position of relay 2—A4LP has
been changed, and its purpose is to operate
relays 2—ABKSR, 2RBXK and 4LBK in response
to such change. One purpose of relay 2—A4ABKSR

i1s to “store” a block clear indication registered .

by relays ?RBX and 4LRBK to enable relay 2—A4LP
to be operated in such manner as tc prevent
the locking of relay 2—4LP by these relayvs and
the lighting of the block occupancy  indicator
BKE while the wayside system is being reversed
and 1s incapable of indicating trackway condi-
tions, in order to enable the operator to restore
the original traffic direction, if for any reason
its reversal cannot be consumated. Another
purpose is to establish circuits for the starting

iy

D
] |
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2 signal confrol relay, such as, for exampie,
channel 3 or 7, and a control code is transmitied
to a field station, the signal control relay at that
station, such as relay 4LHSR. or 2RHSR, is op-
erated by the code to render the signal subject
to the confrol of the wayside circuits. When
energy is not supplied to the code channel gov-
erning g signal control relay, and a control code
is transmitted fo a field station, the signal control
relay at that station is restored to normal by the
code to keep the signal a,t stop irrespective of the
wayside circuits. |

The signal levers 2SIG and 4SIG are of the
three-position type and each has a2 normal center
position N, a left-hand position I, and a right-
hand. position R. The levers control contacts
which are shown diagrammatically in the:draw-
ings, the contacts which are closed in the left-
hand position of the lever heing designated I1.:
those which are closed in the right-hand position
of the lever being designated R: those which are
closed in either the normal or the left-hand posi-
tion of the lever being designated NL; and those
which are closed in either the normal or the right-
hand position of the lever being designated NR.

The equipment at the office includes g relay MP

- which is energized from terminal 57 of the office

o)

relays governing transimission of control codes .

1o the stations abt opposite ends of the stretch

50 as to insure that confrol cedes will be trans-
mitted to both sbations for the opsration of the
tra
of relay 2——4LP..

The relay 2——-—-%LP. also has associated there-
with a traffic locking relay 2—&¥FL and a releasing
relay 2—A4FLO, which are provided in accordance
with the present invention in order to control
the relay LLP under certain conditions nof
provided for by any cof the other relays refer red
to, as hereinafter explained in detail.

'The push-buttons {—28TB and 3—4STB are

- the starfing buttons for operating the usual code
starting relays {—28T and 3—4ST by means of
which control codes are initiated and the corre-
sponding stations selected. Each starting relay
wheén energized initiates a control code as de-
scribed in Lewis Patent No. 2,229,249 including a
code call for energizing a selector relay {—2S or
3—4S for the same panel. Each selector relay
when ensrgized releases the associated starting
relay and connects terminal B of a local source
of energy to selected ones of the control channels
in accordance with the positions of the signal
levers and of contaets of the master directional
relay 2—4&1LP, |
‘The equipment is arranged so that when energy
is applied to channel 2 and a control code is
transmitted to a field station, the traffic direc-
tional relay 2WEFSR or 4EFSR at that station is
operated to condition the wayside apparatus to
make that end of the strefeh an exit or leaving
end. Similarly, the equipment is arranged so that
when energy is not applied to channel 2 and a
conirol code is transmitted to a field station the
traffic direction control relay is onerated to con-
difion the wayside apparatus to make that end
o1 the stretch an entrance end so that the signal
at that point may be confrolled by the wayside
circuits on opemtlon of the associated signal

- relay. |
The equipment ig also arranged so that, when

energy is supplied.{o the code channel governing

flic relays, following a change in the pusz.tmn 3

45
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coding unit as shown in Manual BOBA of The
Union Switch and Signal Company with the
Signal Company with the result that relay MP
is energized when and only when the office coding
unit is fransmitting a control code. The office
equipment also includes a relay M&P which is
energized 1from terminal 8 of the coding unit with
the result that relay M8P is normally ener gizec]
but is momentarily deenergized after the eighth
step of each control code,

The equipment is shown in the condition which
it assumes when the track streteh is vacant, the
signals 2R and 4L are at stop, and the signaling
apparatus prepares the stretch for westbound
trafiic. At this time the contacts 29 and 2f of
the traffic directional relay 2WFSR. at the left-
hand or west end of the stretch are in their
left~-hand or normal positions and connect the
line wires 23 and 24 over back contacts 25 and 26
of relay ZLAPC to a source of energy in series
with an approach relay 2RAR. Relay 2LAPC is
controlled as shown and described in the above-
identified application of H. S. Young, so that it
is energized only when signal 2L.A is cleared. The
energy supplied to the line wires 23 and 24 feeds
over iront contacts of track relays { TR, 2TR and
TR, over back contacts 27 and 28 of relay S5RPC,

2 and back contacts 39 and 21 of relay 5RSR to the

winding of signal 8L and causes this signal, when
lighted, to display ils yellow or caution indica-
tion. The energy supplied to line wires. 23 and
24 through the winding of relay 2RAR keeps con-
tact 33 of the relay picked up to establish a
circuit for relay 2ZRBP and contact 24 of relay
2RBP is picked up to interrupt the circuit leading
to terminal {4 of the C. T. C. system field station
unit and thus cause indication codes sent to
the ofiice to release relay 2RBE.

At this time signals 2RA and 2RB are at stop

' s0 the circuit of relay 2RRGP is complete and its

contact 35 interrupts the supply of energy 1o
terminal {5 of the C. T. C. system field station
unit, and as section IT is vacant, contact 36 of
relay I'TR is picked up and interrupts the supply
of energy to terminal {0 of the field station unit.
Accordingly, indication codes sent to the office:
from this station release relays 2REK and ITK.

As signal 9L is conditioned to display its yellow
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indication, energy is supplied over back contact
G and front contact Y of the signal to relay 5LPC
and its contacts are picked up to cause energy of
normal polarity to be supplied to line wires 48 and
41 leading to the winding of signal 6I.. At this
time wire 41 is connected to terminal C of a
source over front contact 42 of relay 5LPC, and
wire 40 is connected over front contact 43 of
relay S5LPC, front contact 45 of relay 4TR, wind-
ing of relay BI:AR, and back contacts Y and G
of signal SR to terminal B of the source. The
energy supplied to signal 6L, causes it, when
lichted, to display its green or clear indication,
while energy is supplied over back contact Y and
front contact G of the signal 6L to relay 6LLPC
with the result thaf its contacts are picked up and
cause energy of normal polarity to be supplied to
line wires 48 and 49 over a circuit similar to that
described above for line wires 40 and 4i. This
circuit includes in series therewith the approach
relay 6LAR.

The energy supplied 1o line wires 48 and 49 is
supplied over contacts 58 and 5{ of relay AEFSR
in their right-hand or reverse position to a polar
relay 4LHD to pick up its neutral contacts and
to cause its polar contacts to occupy their left-
hand or normal positions gso that polar contact
93 and neutral contact 54 provide a circuit for re-
lay 4LBP and contact 86 of relay 4LBP inter-

rupts the supply of energy to terminal {2 of the ¢

field station ynit and causes indication codes
sent to the office to release relay 41L.BE.

As shown, the contacts 58 and 59 of the signal
control relay 4LIISR are in their left-hand or
normal positions and interrupt the circuits for
supplying energy to the windings of signals 4LA
and 4L.B and these signals are both at stop and
establish the circuit of relay 4LRGP so that its
contact 60 interrupts the supply of energy to ter-
minal {2 of the field station unit. As section 3T
is vacant, contact of of ftrack relay 3TR inter-
rupts the supply of energy to terminal {8 of the
field station unit, and indication codes sent to the
oifice irom this station release relays 4LHK and
3TK.

Referring to Pig. 2, which shows the equip-
ment at the office, the contacts of relay 2—4LP
are in their left-hand or normal position in
which they designate west-bound traffic in the
stretch shown in Figs. 1A and 1B. In addition, at

this time relay 2—A24LPS is energized by current

supplied over its stiek circuit, and relays
2—4BKSR, 2—4FL and 2—A4FLO are released.
As the relay 2—4FL and the indication relays
ALHK, 2RHK, 4L.BK, 2RBEK, 3TK and {TK are
all released, energy may be supplied to one or the
other of the windings of the relay 2—&LP on
movement of the signal lever 2SIG or 4SIG to
thereby move the contacts of relay 2—A4LP if the
operator wishes to change the designated traffic
direction. | |

- For purposes-of illustration it will be assumed
that the operator wishes to clear the signal 4LA
to authorize a westbound: train to enter the

stretch. In order to clear this signal, he moves

lever 4SIG to its left-hand position I, and presses
the starting button 3—2STB to pick up the start-
ing relay 3——4S8T and cause a control code to bhe
sent to field station 3—4. On this movement of
the lever 4SIG, the circuit is completed to sup-
ply energy to the lower winding of relay 2—4LP,
but as its contacts are already in their left-hand

position, the supply of energy to this Wmdmg is
Wlthout effect.
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During transmission of the initial or station se-
lection steps of the control code sent {o station |
3—4, the selector relay 3—485 at the office is
picked up with the result that energy is supplied
over normal polar contact 7€ of relay 2—4LP,
front contact 7{ of relay 3—=4S, back contact 72
of relay &—4FLO, and a contact cf lever 481G to
terminal 5 of the office ceding unit during trans-
mission of the function steps of the control code
sent to station 3—4, and the control code sent to
station 3—& reverses the contacts of relav
41,HSR.

In addition, during operation of the office
coding unit to transmit a control code, energy
is supplied to terminal 57 ard picks up relay MP
so that on picking up of relay 3—A4S energy is
supplied over front contact 75 of relay MP, con-
tacts 16 and 77 of relay 2—A4FL, normal polar
contact 78 of relay 2—E&LP, front contact 80 of
relay 3—4aS, a contact of lever 4SIG, back contact
81 of relay 4ALHK, back contact 82 of relay 3TK,
and back contacts 83 of relay 3—4D and 84 of
relay 2—4FLO in multiple to the lower winding
of relay 2—AFL. The energy supplied to this
winding picks up the relay contacts so that con-
tact 85 moves contact T1 out of engagement
with contact 7§ and connects terminal B of
the battery to contact 77 to provide a stick eir-
cuit for relay 2—A4FL, and keep its contacts
bicked up aiter release of relay MP. In addi-
tion, when relay 2—&FL picks up, its contact 88
shunts contact 80 of relay 38—4S and the con-
tact of lever 4SIG in the pick-up circuit of re-
lay Z—A&FL and thus keeps relay 2—A4FL picked
up after release of relay 3—4S or after lever
ASIG 1s moved from its position L.

When relay 2—4FL picks up, its contact 87 in-
terrupts the circuits of relay 2—4LP to thereby
prevent supply of energy to the windings of this
reiay and thus prevent movement of the relay
conftacts 10 change the designated direction of
traffic in the track stretch controlled thereby.

As relay 2—&F1; is picked up as soon as relay
3—4S picks up, which occcurs during the station
selectlion steps and prior to the function steps of
the control code, and as relay 2—A4FL, when
picked up locks relay 2—ALP to prevent a change
In the designated ftraffic direction, there is no
possibility that the contacts of relay 2—A41.P can
be moved to change the designated traffic direc-
tion after a control code has been sent to clear a -
signal. If, for example, after the control code is
sent to station 3—4 to clear the signal 4LA but
prior to receipt at the office of the signal clear
indication code to pick up relay 4LHK, the op-
erator moves lever 4SIG to its center or its right-
hand position, and also moves lever 28IG fo its
right-hand position, energy will not be supplied
to the upper winding of relay 2—A4LP since con-
tact 87 of relay 2—4FL is picked up and inter-
rupts the circuits of relay 2—4&LP. Accordingly,
the contacts of relay 2—A&LP are certain to re-
maeain in their existing positions and maintain the
direction of frafiic which was designated at the
time the signal control code was transmlfted in
this case, westbound traffic. |

If under the conditions outlined above the con-
tacts of relay 2—A4LP should be moved and a
control code should thereafter be sent to station
|—2 to condition that end of the stretch to be an
entrance end, it would cause the wayside equip-
ment to attempt to establish eastbound trafiic
and would result in putting to stop the west-
bound wayside signals with resultant interfer-
ence with movement of westhound traffic in the
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stretch which had been authorized by clearing of
signal 4LA

Since relay 2—4FL, which is being added by
this invention, operates to leck the relay 2—A4LP
as soon as the signal cleavmg control code is
sent, there is no possibility thab subsequent move-
ment of the signal control levers will cause move-
ment of the contacts of relay 2—A4LP with re-
sultant interference with the des1gne,ted traflic
direction.

As explained above, when the signal control
code is received at field station 3—4, the contacts
28 and 39 of relay 4LHSR are reversed to cause
energy to be supplied to the winding of signal 4LA
over the circuit contr olled by neuiral and polar
contacts of relay ALHD and by confacts 98 and
8§ which are governed in accordance with the
position of switeh 3W so as to establish the
circuit of signal 4LA when and only when the
switeh is in its nmmeﬂ position. As shown, the
SW 1tch W 1s n 1135 normal posmen and the polar

_____ HD are in their normal posi-
tmn se tha,t ene1 gy 15 suephed te the winding
ef swn&l ﬂLﬁ to cause it to display its green or
c1eer l}flfilf’atlﬁﬂ When mgnal #L,A clears, the
cncmt of relay LRGP is inter rupted and it re-
Ieases to cause energy io be supplied over its
back eonteeu Eﬂ te terminal {3 of the field station
umt Whﬂe a eem of relay 4LRGP momentarily
1z1te1 ruets the ClI'E‘tllu o the starting relay
3—-—4FST to eeuse an md_teetlen code to be sent
1o the o?'iee te plck up relay ALK to show that
51gna} s‘IL% l‘ms cleared.

In addltmn when relay 4LRGP releases, ifs
contact { {5 interrupts the circuit of an approach
locking stick relay 8LAS and it releases to inter-
rupt its own stick circuit, while contact {16 of
the relay ﬂL&S establishes a circuit to supply
energy to terminal {3 of the fisld station unit
when contact 52 of relay 4LHSR is in its normal
positicn. 'The relay 4LAS, when released, oper-
ates in the well-known manner to prevent move-
ment of the smtch W and to prevent clearing
of the sig enal §RA or QRB while the relay 4LAS
may eperate as explained in the above-identified

application of H. S. Young to control the supply

of energy . te the uermme,l not shewn of the field

nnnnn

mgnels GRA and -ﬂ:RB te thereby eend to the

ing is in effect.
When rele.y ILHK picks up, it establishes a

stlck circuit for 1tself while its contact 81 inter-

rupts the stick circuit for relay 2—A4FL and its

contacts release but before contact 87 of relay ¢

2—4PT, establishes the circuit of relay 2—A4LP,
contact 92 of relay ALHK is picked up to interrupt
this circuit and thereby prevent movement of the
contacts of relay 2—4LP while a signal governing

entrancc of vrafiic infto the stretch is displaying

a permissive mdleetmn

Under some eendltmns transmission of indica,-
tion cedes from the field station to the office may
be delayed and a tr rain may accept sicnal 4LA
and enter the single track stretch vefore the
signal clear indication eede is se%t to the office.
when g westbeund train enters seciion 37T, the
track relay TR releases to interrupt the circuit
of the slow release repeater relay 3TP and cause
energy to be supplied over back contact 94 of re-
lay 3TR and front contact 25 of relay 3TP to
the lower winding of relay E&LHSR during the re-
lease paviod of relay TP and contacts 58 and 539
of relay £LEHER are moeved to their normal posi-

office g, distmetwe indication when the time lock- *
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winding of signal 4LA and thus cause the signal-
to display 1ts stop 111(11(}&131{)11 Alse on releese of

- relay STR, its eontacts 96 and 97 mterrupt the
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circuiv of reley ALHD and 1ts neutral contacts
release to admtwneﬂy interrupt the mreult of
elgne;i dLA. When STgnal &LA dlSplays its stop
md}eemen the mrcmt of re]a,y AL.RGP is coni-
plete and 1ts eenteet 69 mterrupte ohe hranch of
the cir eult leadlng to termmal 13 ef the C. T. C.
unlt

When relay 4RGP picks up, energy is supplled
over its front eontect |15 and a hack contact of
relay 3TR to relay EE-LAS and its contacts pick
up to establish a stick cireuit to keep the relay
energized after relay 3TR picks up, while contact
i{6 of leley RALAS 1nte1rupts the second branch
of the circuit leadme' toterminal {3 of the C. T.C.
field station unis, eensequentlsr indication codes
which follow a eentz ol code for clearing signal
4L,A do not pick up relay dlLI—IK unless trans-
mitted before the train governed by the signal
encvers section 3T.

However, when relay 3TR is released, its con-
tact 61 establishes the circuit for supplying energy
to terminal 10 of the field station unit so that in-
dication codes sent to the office pick up relay
3TK. The supply of energy to terminal 19 of the
iield stasion unit may be controlled by track relay
§TR through a stick repeater relay, not shown,
which operates as explained in the above-men—
tioned Manual 506A to maintain the supply of
energy to terminal {8 until an 1ndmet10n code has
been sent to the office. This insures that the in-
dication of occupancy of section 3T will be sent

to the office even through transmission of the
indication code is delayed so that section 3T is
vacated before the indication is tr ansmitted.
When the relay 3TK at the office picks up, its
contact 88 interrupts the circuit of relay 2—4LP,
and its contact 82 interrupts the stick circuit for
reiay 2—A4FL and its contacts release. As con-
tact 88 of relay 3TK interrupts the circuit of
relay 2—8LP before contact 87 of relay 2—4F1,
relemses there is no period during which the cir-

5 cuit of relay 2—4LP is established, and therefore

no possibilivy that energy may be supplied to re-
Iay 2—A4L.P to move its contacts and change the
designated traffic direction during. occupancy of
the stretch

From t‘qe foregoing it will be seen that inclu-
sion of a contact of the indieation relay 3ITK
for the detector section at the entrance end of
the str eteh in the control of reley 2-—AFL insures
that this relay will be released upon entrance of
a train into the streteh if the relay has not al-
ready been released by receipt of a signal clear
indication, and thereby makes certain that the
lock111g of relay 2—4LP will be released when
the streteh is vacated.

On release of relay 4LHD a,t field station 3—4§
1ts neutral contact 54 interrupts the circuit of
relay 4LBP and contact 85 of relay 4LBP releases
to supply energy to terminal {2 of the field sta-
tion unit and cause indication codes sent to the
office to pick up relay 4LBEK and cause its contact
28 to interrupt the circuit of relay 2—A4LP.

On continued movement of the train through
the stretch, the block and detector section indica-
tion relays control the circuits of the detector sec-
tion and block cccupancy lamps in the track mod-
el on the panel of the control machine, while
contacts of these relays interrupt the circuits of
relay 2—4LP to insure that the contacts of this re-
lay remain in their left-hand position and main-

| -

tign fo 1me"rr:.1pt the supply of energy to the 75 tain westhound traffic. As hereinafter explained,
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the circuits of the traffic direction lamps WFE-
and EFERE are controlled in a somewhat dlfferent-

manner than heretofore.

If desired, the contact 8! of relay 4dLHK in the
pick-up and stick circuits of relay 2—4F1L, may
be omitted, and if this is done, the relay 2—4FL

when picked up remains picked up until released

by the relay 3TK, or is released in the manner
explained below.

If an indication code is sent to the oﬂice after

a signal clear control code has been transmitted
but before the signal has cleared or a train has
entered the stretch, contact 83 of relay 3—A4D
will pick up momentarily, but at such times this
contact is shunted by contact 84 of relay 2—A4FLQO

so the stick circuit of relay 2—A&FT1., is not inter-
rupted and relay 2—4FL: remains plcked up to

interrupt the circuit of relay 2—A4LP.
After a conirol ccde lhas been transmitted to
clear a signal governing entrance of trains into

one end of the stretch and before an indication

code has been received in response thereto, the
operator may find it advantageous to change the
direction of traffic in the stretch and clear the
signal governing entrance of ftraffic into the
stretch at the other end. This equipment is ar-
ranged so that after g signal clear code has been

transmitted, the operator can regain control of
of the trafiic direction designating relay to change

the direction of traffic in the stretch only after
it has been determined that it is safe for him to
do Sso.

- As explained above, when q, control code 1s sent
to clear signal 4LA, the relay 2—A4FL is picked
up to interrupt the circuits of the relay 2—A4LP

and thus prevent a change in the designated.

F

traffic direction. If the operator now decides to
establish eastbound traffic in the stretch and to
clear signal 2RA, he must first move signal lever

ASIG to its normal position or to its riecht-hand

positicn and send a control code to field station

8—4. On this movement of the lever 4SIG the
contact in the circuit leading to terminal 5 of the

code sent to stations 3-—4 to move the contacts of
relay 4L.HSR to their normal positions and thus
cause signal 4LA to display its stop indication.

~When lever 4SIG is in its center or its right-
hand position, but relay 2-—4¥IL; is picked up
because a signal clear control code has been trans-
mitted and has not been followed by an indica-

tion code which will release the relay 2—A4FL, and

a control code is sent to station 3—4, terminal

B of the battery is connected to one terminal

of the winding of relay 2—A4FLO over the circuit

which includes contacts 85 and 17 of relay 2—AFL,

normal polar contact 78 of relay 2—E&LP, front
contact 88 of relay 3-—4S which is picked up dur-
ing transmission of a control code tp station 3—4,
contact NR of lever &4SI(G, contacts 101 and {82

2—A4F1.,

As explained in Manual 506A referred to above,
the supply of energy to relay M8P is temporarily
interrupted during the eighth step of the con-
trol code sent to station 3-—4 and the contacts

of relay M8P release for a short time interval.
When relay MS8P releases, terminal C of the

source is connected over back contact 105 of relay .
MS8P, and contacts 106 and 107 of relay 2—4FLO -
to a terminal of the winding of relay 2—A4FLO to
complete the circuit of the relay. The contacts
of relay 2—4FLO now pick up and contact 108
moves contact 102 out of engagement with con- -

tact 101 and connects terminal B of the source

office coding unit is opened to cause the control

10

20
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over front contact 103 of relay 2—A4FL to one:
terminal of the winding of relay 2—4FLO, and
contact 109 moves contact 107 out of engagement
with contact 106 and connects terminal C of the:
source to the other terminal of the relay winding
so that, after picking up of relay MS8P, relay 2—
4FLO is maintained energized by current sup-
plied over a stick -circuit governed by contact 103
When relay 2—4FLO picks up,
its contact 84 in the circuit of relay 2—4FL is

opened, but energy continues to be supplied to re-

lay 2—4FL over back contact 83 of relay 3—4D so
relay 2-—4FL remains picked up and its contact
81 interrupts the circuits of relay 2—4LP. Also.
when relay 2—4FLO picks up, its contact T2 in-

terrupts the circuit leading to terminal 5 of the

office coding unit to thereby prevent supply of.
energy to this terminal in the event the lever.
451G is restored to its left-hand position after
picking up of relay 2—E&¥LO but prior to trans-
mission of the step of the control code governed.
by terminal 5 of the office coding unit. Open-
ing of contact 12 of relay 2—A4FLO, therefore,
guarantees that the signal control element of
the control code sent to station 3—4 will cause’
the contacts of relay 4LHSR to be moved to their
normal positions to cause signal 4LA to display.
its stop indication. As signal 4LA displays its stop.
indication the circuit of relay 4LRGP is complete:

1y and it picks up to interrupt the branch of the

circuit which it controls leadmg to termmal !32

of field station 3—14.

d()

5 tion code to the off

The signal stop control code sent to statlon:
3—4 causes this station to transmit an indicg-
ce and when this code is re-:

ceived at the office the delivery relay 3—4D picks
up with the result that its contact 83 in the cir-:
cuit of relay 2—4¥FI, is opened. As contact 84 of
relay 2—A4FLO is also open, the supply of energy.
to the lower winding of relay 2—4F1L, over the
stick circuit for this winding is interrupted and.
the relay contacts release to additionally inter-
rupt the relay stick circuit, while contact 103 of
relay 2—4FL interrupts the circuit of relay |

y 2—APFLO and it releases.

After release of relay 2—-—-£1FL as a result of re-
ceipt of an indication code from station 3—4 fol-
lowing the signal stop control code, contact 81
of relay 2—4FL in the circuits of relay 2—A4IP is

‘" closed to permit energy to be supplied to relay

2—A4LP if the indication code received at this time
shows that it is proper to permit a change in the
direction of traffic in the single track stretch.:

- As explained below, the indication code received

€3
of relay 2—AFLQ, and front contact 103 of relay -

F ek

i

5 ab this time may result in picking up of one or-

more of the relays 4ALHK, 4LBK or 3TK to inter-
rupt the circuits of relay 2—A4LP and thus main-
tain the established dlrectmn of trafﬁc in the"
single track stretch. |
If the signal clear control code prevmusly sent
to station 3—4 resulted in clearing of signal 4LA
with consequent release of relay 4LRGP, its con-~
tact 1153 will interrupt the circuit of relay 4LAS
and it releases to interrupt its own stick cir="

3 cult, and contact (16 of relay 4LAS establishes a

connection to terminal I3 of the field station
unit provided contact 59 of relay -‘-ILHSR is in 11:5"':
normal position. |
When the signal stop control code is received
at station 3—4 and signal 4LA is put to stop
manually, assuming that it has not been put to
stop as a result of passage of a train, the relay:
4LRGP picks up but relay 4LAS remains released
50 that energy is supplied to the time element:
device ATER. Affer a substantial time interval,
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siich -as .6 minutes, the contacts -6f the device
ATER, pick up and energy is supplied over its con-
tact 48 to.relay 4L.AS to -pick up its contacts to
interrupt the circuit.of device 4TER and estab-
lish a stick circuil for relay 4LAS.
When contact {6 of relay 4LAS is released

and contact .59 of relay 4LHSR is in its-normal

position, the battery-is connected to terminal 13
of the field station unit to cause indication:codes

sent to the office to pick up relay 4LHK even

though signal §LA is at stop and relay 4LRGP is
picked up.

In this case, as explained in the above-identi-
fied -application of H. S. Young, another indica-
tion relay 4RHK ‘is picked up along with relay
41. K, which prevents the display of a clear sig-
nal indication by relay 4LHK and provides -a
distinctive indication of ‘the operation of the
device 4THR.

1f :signal 4LA had been -cleared by the -signal
clear control code and had been accepted by a
train, the signal would have keen put.to stop by
release of relay 3TR, thereby picking up relay
ALRGP, while on picking :up of relay 4LRGP 2
pick-up circuit including its front contact i1i5
is established for relay 4LAS and it picks up 'to
establish a stick circuit for itself and to interrunt
 the supply of energy to terminal 13 of the field
station unit with the result the indication codes
subsequently sent to the-office do not pick up re-
lay AL:HK,

If signal 4LA had been put to stop by entrance
of a frain .into the streich, the relay 3TR will be

released so that its:contact &1 establishes con-

nection to terminal 10 .of the field station -unit
to cause indication codes sent to the office to
pick up relay sTK. Also, if a train .enters the
stretch, the neutral contacts . of relay 4LHD are
released -and interrupt the.circuit of relay 4L.BP
so its.contact 56 establishes the circuit to-supply

energy to terminal {2 of the field station unit so

that indication codes sent to the office pick up
relay 4L.BK.

If for any reason the signal ALA did nof clear
in response to the signal .cleat -control code sent

to station 3—4, the relays LRGP and 41.AS re-

main energized and in this ecase a train would
not have entered the stretchh and relays

and indication codes sent to the office would not
ick up relay 4LBK, 8T HK or 3TK.
It will be seen that after the signal stop. code
has been received at the field station the indi-

cation .codas thereafter sent to the office show
conditions at the field station. If the signal 41.A
had been cleared by the signal:clear contro! code
and was put to stop by the signal stop code so-
fective, the indication

that the time locking is e
code sent to the office will pick :up relay ALHK
so0 that its contact 92 interrupts the cireuits of
relay 2—&LP and thus prevents a change in the
designated fraffic direction -until the time
interval determined by device 4TER expires,-at
which time relay 4LAS picks up and an indica-
tion code is sent to the office to release relay
dLHK. This is proper since the -signal A4LA,

when clear, may have caused a west=bound train
to advance toward the signal to enter the single

track stretch, and, after the signal is put man-

ually to stop, this train may be unable to stop
If a train should

before passing the signal.
overrun the signal and enter the single track
stretch, it would release relays 3TR, 4L.HD and
4L.BP to cause indication codes to be sent to the
office {0 pick up relays 3TK and 4LEBK and inter-

3TR,
4L.HD and 41.BF would ‘have remained energized
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rupt ‘the circuits of relay 2—A4LP and thus pre-
vent a change in the designated traffic direc-
tion.

Similarly, if a train had passed signal 4LA
and had entered the single track stretch before
the signal stop control code was received at sta-
tion 3—4, the indication codes subsequently sent
to the office would pick up relays 4. BK and 3TK
to prevent movement of the contacts of relay
2—41LP and thus maintain the established direc-
tion of trafiic.

If the signal clear control code sent to station
3—4 had not resulted in clearing of the signal,
and if no train has entered the stretch, the in-
dication code sent to the office following the sig-
nal stop control code will not pick up either of
the relays 4L.BK, 4LHK or 3TK, and as relay
2-—A4FL is released, the circuits of relay 2—4LP
are complete and the operator is free to move
its contacts and change the direction of traffic in

| the single track stretch.

From the foregoing it will be seen that relay
2—A4FT: operates to lock the ftraffic direction
designating relay 2—4LP and thus maintain the
established traffic direction as socon as a control
code to clear a signal is transmitted. This elimi-
nates the possibility of interference with traffic
in a stretch in the interval between transmis-
sion of a signal clear control code and receipt of
an indication code showing that the signal has
cleared or has been accepted by a train.

It will also be seen that after a signal clear
control code has been transmitted the operator
can regain control of relay 2—4LP by first trans-

. mitting a signal stop control code and thereafter

receiving an indication code to show whether it
15 proper to permit the established traffic direc-
tion to be disturbed.

If the operator desires to change thé direction

~- 0of traffic in the single track stretch from west-

bound to eastbound, he may do so providing the
stretch is unoccupied and the signals governing
entrance of traffic into the stretch are at stop.
Under these conditions the relays controlling the

5 circuits of the windings of relay 2—4LP are re-

leased and if lever 4SIG is in its center or its
right-hand position, and lever 28IG is moved to
its right-hand position, energy is supplied to the
upper winding of relay 2—4LP and ifs contacts
are moved to their right-hand or reverse posi-
tion, The change in the position of the contacts
of relay &—ALP reverses the polarity of the cur-
rent supplied to relay 2-—LPS, causing this re-
lay to release to open its stick circuit and to close
back contacts over which relays 2—4BKSR,
2RBK and 4LBK pick up as explained in the
above-mentioned application Serigl No. 567,188
of F. T. Pascoe and A. L. Jerome. If the starting
button i—-25TB is now pressed, energy is sup-
plied to relays 1—28T and 3—A4ST and they
pick up to cause control codes to be sent to field
stations 1—2 and 3—4. Relay 2—4LPS picks up
over the connection now established to terminal
91 of the office coding unit, which as already
explained is supplied with energy during the
transmission of a-control-code. At this time con-
tact 70 of relay 2—A4LP is in-its right-hand po-
sition so that energy is supplied to terminal 2
of the office coding unit during the picked-up
period of selector relay 3—4S but not during the
picked-up pericd of selector relay [—2S. Ac-
cordingly, the control code sent to the field sta-
tion 3—4 at the east end of the stretch moves
the contacts of relay 4EFSR to their normal po-
sitions to disconnect line wires 48 and 49 from
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relay 4LHD and connect them to a source of

energy in series with relay 4LAR, thereby chang-

ing the east end of the stretch from an entrance
o an exit end. Similarly, the control code sent

1o field station I—2 at the west end of the stretch

moves the contacts of relay 2WFSR. to their re-
verse position to disconnect line wires 23 and

24 from the source of energy and connect them

to relay 2RHD and thus convert the west end of
the streteh from an exit to an entrance end.
Referring to Fig.
2—A4LP is in its right-hand position, and as-
suming lever 2SIG is in its right-hand position,
energy is supplied to terminal 7 of the office
coding unit during the picked-up period of relay
I—2S and the control code sent to field station
1—2 reverses the contacts of relay 2RHSR to

10

2, as contact 10 of relay

15

cause signal 2RA or 2RB to clear when the neu- -

tral contacts of relay 2RHD pick up.
On movement of the contacts of relay EWFSR

- Fig. 1A, to their reverse position, with conseguent.

cutting off of the supply of energy to the line
wires 23 and 24, the signals 3L and 6L are put to

~ stop and relays SLPC and §LPC release to permit

energy supplied to line wires 48 and 48 at the

20
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mitted to clear signal AL or 2R, and when; 1n'
addition, the entire stretch is unoccupied, there

is no reason for the lamp WPFE or EPE to be

lichted and having these lamps dark at such

times makes the other indication lamps on the
‘control panel more effective since the operator
‘can devote his entire attention to the lamps,

lighting of which has some significance.

As soon as g signal lever is moved To a posi-
tion to clear a signal leading into the stretch it
is desirable to indicate to tie operator the di-
rection of traffic in the stretch, and to there-
after maintain this indication until conditions -
are such that the indication is no longer re-
quired. The circuit of lamp WFE or EFE is
established as soon as a sighal lever is moved to
a signal clearing position, is maintained by re-
lay 2—4FL after a signal clearing control code .

is transmitted, and is thereafter maintained by

the signal clear indication relay or by the indica-

- tion relays governed by occupancy of the stretch.
- When the streteh is vacated and neither of the

signal levers is in a position to clear a signal

leading into the stretch, the circuit of lamps

25

east end of the streteh to clear signal 6R and thus

pick up relay 6RPC to supply energy to line wires

40 and 41 to clear signal SR and pick up relay
BRPC to supply energy to line wires 23 and 24 to
energize relay 2RHD and cause one or the other
of the signals 2RA or 2RB {o display a permissive
indication.

Referring again to Flg 2 it will be seen that
when the signal clear control code is sent to sta-
tion [—2, energy is supplied to the upper wind-
ing of relay 2—A4FL over the circuit including
front contact 15 of relay MP, contacts 15 and 77
of relay 2—A4FT, reverse polar contact 78 of relay
2—ELP, front contact {12 of relay 1-—--2S, con-
tact R of lever 2SIG, back contact {13 of relay
2RHK, back contact {14 of relay ITK, and back
contact (15 of relay 1—2D and back contact {16
of relay 2—4FLO in parallel.

circuit for the relay, while its contact 128 estab-

lishes a path shunting the contact il2 of relay
1—-2S and the contact R of lever 2SIG. As re-
lay 2—8FT, is picked up; its contact 87 interrupts

the circuits of relay 2—A&LP to insure that east-
c will be maintained until, as ex-

traffic, it is certain that it is proper to change the
dir ectmn of traffic in the stretch. The operation
of the equipment following transmission of a
control code to clear a signal 2R is similar to its
operation following transmission of g control code
to clear a signal 8L and a detailed operatlon of
the equipment at such times is unnecessary.
The ftraffic direction indication lamps WIE
and EFE are governed by contact (25 of relay
2-—41P so that one or the other of these lamps
may be lighted depending on the position of con-
tact 129. The circuits of the lamps WIFE and
EFE are also controlled by the signal levers and

by the indication relays so as to be lighted when

and only when it is desirable for the operator
- to know the direction of traffic established or to
‘be established in the streteh - w1th which the
lamps are gssociated.

When, for example, neither of the levers 2SIG
and 4SIG is in a position to clear a signal gov-
erning entrance of traffic into the stretch, neither
of the signals 2R and 4L is displaying a permis-
csive indicafion, the relay 2—A&F1, is released
_shomng that no control code has been trans-

.....

When relay 2—4FL :
-picks up, its contacts 8% and 17 provide a stick

3

WEFE and EFE is interrupted and these lamps
are extinguished. |

A back contact of relay 2.—&BKSR is included
in the circuits governed by the block indication

relays 4LBK and 2RBXK for supplying energy to

the lamps WFE and EFE. As explained in our
application Serial No. 567,188, the relay 2—~4&-
BKSR, and the relays 2RBK and 4LBK are
picked up on a change in the position of the con-
tacts of relay 2—ALP and relay 2—4BKSR re-
mains picked up until relays 2RBK and 4LBK

are released by indication codes transmitted from
the field stations showing that fraffic has been
established in the new direction, or until one of
the detector section indication relays ITK or
3TK is picked up to show that g train has en-

 tered the stretch. Inclusion of the back con-

tact of relay 2—4BKSR in the circuits gov-
. erned by relays ZRBK and 4LBK for lighting the

lamps WFR and EFE prevents lighting of these

5 lamps by energy supplied over the contacts of

relays 2RBK and ALBK at times when these re-
lays are picked up incident to movement of the

contacts of relay 2—A4LP and not because of oc-

cupancy of the stretch. At such times one of
these lamps may. be lighted by energy supplied
over another circuit, as, for example, over a con-
tact of lever 2SIG or 4SIG or over the front con-
tact of relay 2—4FL. However, the lamps WFE

~and EFE will not be lighted if no such other

44
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) circuit is established following a movement of

the contacts of relay 2—4LP, as might be the
case if lever 2SIG is moved to its position R

-or lever 451G is moved to its position L, thereby

producing movement of the contacts of relay
2—A41L,P, and if the lever is thereafter moved from
this position before a control code is sent.

In the machine circuits shown in Fig. 2 of the

-drawings a special relay 2—A4FLO is provided to
‘release relay 2—A4FL upon receipt of an indica-

tion code from a field station subsequent to trans-
mission of a signal stop - control code to
that station. It is possible to employ the signal
indication relays for this purpose, thereby
eliminating the need for the relay 2—4FLO, and
Fig. 3 is a fragmentary diagram showing this
modification. The equipment is shown in the
condition which it assumes when relay 2—A4LP
designates westbound traffic, the signals 4L are
at stop, and a signal clear control code has not
been transmitted so that relay 2—4FL is released,
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If the operator wishes to clear signal 4LA, he
moves lever 4SIG to the left and presses the
starting button for station 3-—4 to cause a con-
trol code to be sent to that station. When selector

relay 8—48S picks up, energy is supplied to the

lower winding of relay Z2—A4FL over a circuit
identical with that tfraced in detail in connection
with Fig. 2 except that contact 8§3A of relay
AL, HK 1is substituted for contact 83 of relay
2——4FL.O. As explained in connection with Fig.
2, when relay 2—4FT1, nicks up, it establishes a
stic};_ circuit for itself and a contact of relay
2—AFL: interrupts the circuits of relay 2—4LP to
insure that the contacts of relay 2—4LP remain
in their left-hand positions and maintain west-
bound traffic in the stretch. The stick circuit
for relay 2—A4FL established at this time includes
its own front contact 88 and differs {rom the stick

circuit shown in Fig. 2 in that contact 88 shunts

the contact 81 of relay 4L1EK in the relay pick-up .

circuit as well as contact €8 of relay 3—4S and
contact L of lever 4SIC.

When relay 2—&FL picks up, its contact 128
establishes the circuit including back contact 127
of relay 4LHEK, front contact Tt of relay 3—~45,
and contact L of lever 4SIG for supplying energy
to terminal § of the office coding unit to cause the
control code sent to station 3—& to include =
signal clearing element. If a signal clear control
code is sent while relay 4LHX is picked up and
relay 2—4FL is released, the relay 2—4FL re-
mains released as its pick-up circuit is inter-
rupted by contact 8{ of relay 4LHK, and, as relay
¢—A4FL remains released, its contact {31 main-
tains the cireuit of lamp 4LE
lighted and contact {26 of relay 2—4FL and con-
tact 127 of relay &LHXK establish the circuit to
terminal 5 of the office cedmg unit.

When signal 4LA clears in response to the con-
trol code, an - indication code is sent to the office
to pick up relay 4LHK. At the time this indi-
cation code is registered at the office the delivery

relay 3—A4D picks up with the result that its

contact 84 in the stick circuit of relay 2—A4FL, is
open, and when relay 4LHK picks up so that ifs
contact 83A in the stick circuit of relay 2—4FL
is also open, the stick circuit for relay 2—A4Fi
1s Interrupted and the relay contacts release 1o
additionally interrupt the lelay stick circuit. The
relay 3—A4D is picked up for oiily a qﬂﬂ“t time,
but this period is long enough 1o insure release
of relay 2—4FL, while on release of relay 3—4D
the relay 4LHK is maintained -picked up by =2
stick circuit in the usual manner.

When relay 4LHK picks: ‘up, a contact of tlie
relay interrupts the circuits of relay 2—4LP to
insure that it maintains the established traffic
direction, and relay 4LHXK is picked up and relay
2—A4FL is released, energy is supplied over front
contact {36 of relay 4LHK and back contact {31
of relay 2—&FL to lamp 4LE above lever 4SIC
arid-this lamp'is lighted to indicate to the operator
that signal £1,is displaying a permissive indica-
tion. Also on picking up .of relay 4LHK and re-
lease of relay 2—4FL the circuit leading to
terminal b of the office coding unit is maintained
so ‘that as long gas lever 4SIG remains in its
position L control codes transmitted to station
3—4 will include a signal clear element and will
maintain the display of a permissive 1ndmat10n
by one of the signals 4L |

If a westbound train cceytq signal 4:._;}* and
énters the stretch so that signal LA is put to
stop, an indication code will be sent to the office

to release reiay 4LHK, but to also pick up other

and it remains -
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itidication felays, as‘explaineéd in ¢onnection with
Mg, 2 and thus lock relay 2—ALP. On. release
of relay 4LHK its contact: !_30 interrupts the cir-
cuit of lamp ALE, 1its confacts 81 and 83A estab-
lish the pick-up circuit for relay 2—48FL, snd. its
contact 127 interrupis the circuit leading to
teriminal 5 of the office coding unit to prevent
transmission of signal clear control codes unless
relay 2—A4FL is picked up. 'On continued nove-
ment of the train through the streteh, the equip-

ment operates substantially as explained in con-

nection with Fig. 2.
The modification shown in Fig. 3 is arranged
so that, after a signal clear control code has

- been transmitted to a field station, the operator

can regain control of relay 2—ALP by first send-
ing a signal stop control code to the station and
thereafter receéiving an indication code showing
that conditions are proper to permit him to have
control of relay 2—A4LP.

As explained gbove, when the s.ugnal clear
control code ig sent to station 3—4, the relay

2—AFL, is picked up and establishes a stick cir-
culf for itself.
5 convert the stretch from westbound to eastbound

If the operator now decides to

traffic, he moves lever 48SIG to its normal or to
its right-hand position and presses the start-
ing button 3—4STB to cause a control code to
be sent to station 3—4. As explained in con-
nection with Fig, 2, the relay MS8P releases mo-
mentarily on the eighth step of the control code
sent to station 3—4, at which time contact 80 of
relay 3—4S is picked up. Accordingly, when
relay MS8P releases, energy ig supplied to the
upper winding of relay ALHK over a circuit, a
portion of which is common to the stick circuit
for the lower winding of relay 2—A4FL. The cir-
cult for suppiying energy to relay 4LHK includes
contacts 85 and 77 of relay 2—AFL, contact 18

. of relay 2—4LP, contact 88 of relay 3—4S, con-

tact NR of lever 4SIG, winding of relay 4LHK,
front contact {03 of relay 2-—4FL, and back con-
tact {85 of relay M8P. The energy supplied to re-
lay 4LLHK picks up the relay contacts with the
result that contact 132 of relay 4LHXK estab-
lishes the relay stick circuit which includes back
contact 133 of relay 3—4D and front contact
134 of relay 2—4FL in multiple.

On picking up of relay 4LHX its contact 8
is opened but is brideged by contact 88 of re-
lay 2—A4FL, and contact 83A of relay 4LHK is
opened but is bridged by contact 84 of relay
3—4D since operation of the office coding unit
is such that relay 3—4D is certain to be released
at the time relay 4LHK is picked up by energy
supplied to its upper winding over the circuit
governed by relay M8P. Accordingly, on pick-
ing up of relay 4LHK at this time the stick cir-
cuit for relay 2—A4FL is maintained and relay
2—A4FL remains picked up. As relays 2—4FL
and 4L.HK are both picked up their contacts {26
and 127 interrupt the circuit leading to termi-
nal 3 of the office coding unit to insure that the
control code sent to station 3—4 includes the
signal stop element even if lever 4SIG should be
moved to its position L. |

As relay 2—A4FL is picked up its contact 131
interrupts the circuit of lamp 4LE to prevent
lighting of this lamp even though relay 4LHK
is picked up. This is proper since picking up
of relay ALLHK al this time is not the result of
a signal clear indication code received from the
field. -

As relays 2—AGFL and 4LHK are both picked
up, the circuits of relay 2—-&LP are interrupted,.




2 598,078

21

as Wﬂl be clear from Fig. 2, and the relay 2—4LP
'is certain to maintain westbound traffic in the
streteh.

. The control code sent to station 3—4 causes
that station to send an indication code to the
office, and,
tered at the offi

ice, relay 3—A4D picks up with the

22

one direction and at other times for traffic movés

ments in the opposite direction and having a sig-

|

when this indication code is regis-

result that its contact 84 interrupts the stick

circuit for relay 2—4FL and relay 2—AFL re-
leases.

and connects relay 4LHK to terminal |3 of the
‘office coding unit. If at this time energy is
not supplied to terminal {3, the relay 4LHK will

‘be held picked up by energy supplied over front 5

contact 134 of relay 2—A4FL until relay 2—A4FL
releases, whereupon relay 8LHK releases. The
stick cireuit for relay S8LHK provided by front

contact i34 of relay 2—4PFL insures that relay
ALHK will remain picked up and interrupt the »

stick eircuit for relay 2—4FL-until this circuit is

interrupted by release of relay 2—4FL and

thereby makes release of relay 2—4FL certam
| sat these times.

-If at the time the indication code is received
energy is supplied to terminal (3, as may be the
case when the time locking is in effect, the re-
lay 4LHK will remain picked up after release
.of relay 2--4FL. If at the time the indication
code is received a train has entered the stretch,
the detector section and block indication relays
3TK and 4LBK will be picked up, asS explained
in connection with Fig. 2.

In any event the indication code recewed fol-

"lowmg the signal stop control code will release

relay 2—A4FL and establish the circuits of re-
lay 2—4LP unless these circuits are interrupted
by one or more of the other indication relays. -

~As pointed out above, when & signal stop con-
trol code is transmitted following a signal clear
control code but prior to receipt of the signal
clear indication, the relay 2—A4FL: remains picked
up and the relay 4LHK becomes picked up with
the result that the lamp 4LE is not lighted. Ii
the signal clear indication is received from the
field, the relay 4LHK will be picked up. and the
relay 2—A4FL, will be released so that lamp 4LE
will be lighted. If g signal stop conirol code. is
now transmitted, the relay 2—4FL will remain
released and maintain the circuit of lamp 4LE
‘since the pick-up circuit for relay 2—4¥FL is in-
terrupted by contact 81 of relay 4LHK. Accord-
ingly, at_ these times the lamp- 4LE remains

lighted until an indication code is received from

the field to release relay 4LHEK.

The  equipment operates in a similar manner |

‘when relay 2—2I.P designates eastbound traffic
in. the streteh and a control code is transmitied
to clear one of the signals 2R and a detailed ex-
planation of the operation of the eqmpment at
such times is unnecessary. -

- -Although we have herein 111ustlated and de—
scribed two forms of railway traffic controlling
apparatus embodying our invention, it is under-
stood that various. changes and modifications

may be made therein within the scope of the ap-
pended claims without departing from the spmt |

and scope of our invention.

Ha,vmg thus deseribed our mvent‘!on what we'

cla,lm is:

- 1. In dir ectlon selecting means for a stretch of
railway track equipped with a signaling system
coverned jointly by traffic direction relays at
opposite ends of the stretch so that at times the

stretch is conditioned for traffic movements in

When relay 3—4D picks up, its contact
133 interrupts the stick circuit for relay 4LHK .
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" nal at each end for governing traf:

ic movements
into the stretch and a signal control relay for
each Slgll&l for manually governing the clearing
thereof in accordance with the condition of said
s1gna11ng system, together with a code type re-
mote control system for transmitting control
codes for controlling the signal control and trai-
fic direction relays from a central office and for
transmitting indication codes for indicating
traffic conditions at said office, in combination,
electroresponsive means at said office for desig-
nating the direction for traffic movements and

for controlling the transmission of codes by said

remote control system by which said traffic di-
rection relays are operated to establish the cor-

responding direction for traflic movements in
said stretch, an auxiliary relay at the office,
means for operating said auxiliary relay in re-
sponse to the transmission of a control code for
clearing a sighal by operatmn of its s‘fgna,l con-
trol relay, an indication relay at said office for

‘each of said signals, each signal indication relay

being operated when an indication is received

that the associated signal is clear and being re-
stored to its normal position when an indication

is received that the associated signal is at stop,
means responsive to the operation of a signal
indication relay by an indication code trans- -
mitted when a signal is clear for restoring said
guxiliary relay to its normal position, and lock-
ing means at sald office comprising normally
closed contacts of said guxiliary relay and sald

43 indication relays in a circuit for controlling said
electroresponsive means, the opening of such
contacts -being effective to maintain the desig-

nated -traffic ‘direction by preventing the ener-

gization of said electroresponsive means when

said auxiliary relay occupies its operated posi-
tion or either of said signal indication relays is

‘in its operated position.

9. In direction selecting means for a streteh of

railway track equipped with a signaling system

governed jointly by traffic direction relays at

opposite ends of the stretch so that at times the

stretch is conditioned for trafiic movements In
one direction and at other times for traffic

movements in the opposite direction and having

g signal at each end for governing traffic move-

ments into the stretch and a sienal eontrel relay
for each signal for manuglly governing the

clearing thereof in accordance with the condi-
tion of said signaling system, together with 4

code type remote control system for transmitting

control codes for controlling the signal control
and traffic direction relays from a central office

and for transmitting indication codes for indi-

cating traffic conditions at said office, in combi-
; nation, electroresponsive means at sald office

for designating the direction for trafiic move-
ments and for controlling the ftransmission of

codes by said remote control system by which
said traffic direction relays are operated to

> establish the corresponding dlrectlon for traffic
movements in said stretch, an auxiliary relay at

the office, means for operating said auxiliary re-

lay in response to-the transmission of a control

code for clearing a signal by operaticn of its sig-
nal control relay, an indication relay at said of-
fice for each of said signals, each signal indica-
tion relay being operated when an indication is
received that the associated signal is clear and
being restored to its normal position when an

indication is received that the associated signal
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is at stop, means for restoring said auxiliary re-
lay to its normal position in response to the
operation of a signal indication relay by an in-
dication code transmitted when g signal is clear,
occupancy indication means at said office which
1s operated when an indication is received that
said stretch is occupied and is restored o its nor-
mal position when an indication is received that
sald stretch is unoccupied, and locking means at
sald control office comprising normally 'closed
contacts controlled by said auxiliary relay, said

signal indication relays and -said occupancy in-

dication means in a circuit -for controlling said
electroresponsive means, the opening of such
contacts being effective -to ‘maintain the desig-
nated traffic direction by preventing the ener-
gization of said electroresponsive means when
said auxiliary relay, said occupancy indication

means, or either of said signal mdlcaftmn relays |

occupies its operated position.

3. In direction selecting means for a streteh
of railway track equipped-with a signaling systam
governed jointly by fraffic direction relays at
opposite ends of the stretch so that at times the

stretch is conditioned for traffic movements in -

one direction and at other times for traffic
movements in the opposite direction and having
& signal at each end for governing traffic move-
ments into the stretch and a signal control relay
for each signal for manually governing the clear-
ing thereof in accordance with the condition of
said signaling system, together with a code type
remote control system for transmittine control
codes for controlling the siznal control and
traffic direction relays from a central o
for transmitting indication codes for indicating
traffic conditions at said office, in combination,
electroresponsive means at said office for desig-
nating the direction for traffic movements and

for controlling the transmission of codes by said -

remote control system by which said traffic direc-
tion relays are operated to establish the corre-
sponding direction for traffic movements in said
stretch, an auxiliary relay at the office, means
for operating said auxiliary relay -in response to
the transmission of a control code for clearing
a signal by operation of its signal control relay,
means for restoring said auxiliary relay to its
normal position in response to an indication code

transmitted when a train enters the streteh, :

cccupancy indication means at said office which
is operated when an indication is received that
said stretch is occupied and is restored to its
normal position when' an indication is received

that said streteh ‘is 111‘108*"'!}})18(1 and ‘loeking

means at said control .office comprising normally
closed contacts conirolled by said auxiliary relay
and saild occupancy indication meansin a cirenit
for controlling said electroresponsive means, the
opening of such contacts being effective to main-
tain the designated traffic direction by preventing
the energization of said electroresponsive means
when said auxiliary relay or said occupancy in-
dication means occupies its operated position.
4. In direction selecting means for s streteh
of railway track equipped with a signaling system
-governed ‘jointly by traffic: direction relays at
opposite ends of the stretch so that at times the
stretch is conditioned for traffic movements in
one direction and at other times for trafi
ments in the opposite direction and having a
signal at each end for governing traffic move-
‘ments into the stretch and a-signal control relay
Tor eachsignal for manuallv.governing the clear-
ing thersof in accordance with the condition of

ce and

1C move-
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sald signaling system, together with 4 code type
remote system' for transmitting control codes
for controlling the signal control and traffic
direction -relays from a central office and for
transmitting indication codes for indicating traf-

fic conditions at S&ld office, in combination, elec-
'-troreuponswe means at said office for designating

the direction for traffic movements and for con-
trolling-the transmission of codes by said remote
control system by which said traffic direction
relays are operated to establish the corr espond-
for traffic movements in said
streteh, a first auxiliary relay at the office, means
for operating said first auxiliary relay in response

to the transmission of a control code for clearing

a-signal by operation of its signal.control relay,

a second -auxiliary relay, means effective only
‘when said first auxiliary relay occupies its oper-

ated position for operating said second auxiliary
relay in response .to the transmission of a control
code for putting a signal to stop by restoring
1ts ' signal control -relay to normal, a signal in-
dication relay for each signal, means responsive
to the indication code transmitted when a signal

is -clear for operating the corresponding sienal

indication relay, means controlled by each signal
indication relay for restoring said first auxiliary
relay to its normal position when such indica-

-tion relay is operated, means controlled by said
Second auxiliary relay for rendering any indica-
tion code transmitted when said second auxiliary

reiay is in ils operated position effective to re-
store said first and second auxiliary relays to
their normal. positions, and locking means. st
said :office comprising a normally closed contact

of said: first auxiliary relay in a circuit for COn-

trolling said electroresponsive means, the -open-
ing of such contact being effective to maintain
1¢ direction by preventing the
energization of said electroresponsive means
when said first aux:lla,ry relay oscuples its oper-

ated position.

0. In direction selecting means for a Streteh

of railway track equipped with a signaling system
5 governed jointly by trafh

¢ direction relays at
opposite ends of the stretch so that at times
the stretch is conditioned for traffic movements
In one direction and at other times for traffic
movements in the opposite direction and having
a2 signal at each end for governing traffic move-
ments into the stretch and a signal control relay
for each signal for manually governing the clear-
ing thereof in accordance with the condition of

said sighaling system, together with a code type
‘remote control system for- transmitting control

codes for controlling the signal control and trafic

direction relays from a central office and for

transmitting indication codes for indicating

c conditions at said office, in combpination,
electroresponsive means at said office for desig-
nating the direction for :traffic movements and

Tor controlling the transmission of codes by said

reimnote control system by which said traffic direc-
tion relays are operated to establish the corre-
sponding direction for traffic movements in said
stretch, a first auxiliary relay at the office, means

1or operating said first-auxiliary relay in response

to the transmission of a control code for clearing
a signal by operation of its signal control relay,
a second auxiliary relay, means effective only
when said first auxiliary relay occupies its oper-
ated position for operating said second. auxiliary

relay in response to the transmission of a control

code for putting a signal to stop by restoring
its signal control relay to normal, g track in-
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dlcatlon relay for each end of the stretch means
responsive to the indication code transmitted

when g train enters the stretch at either end for

operating the corresponding track indication re-
lay, means controlled by each track indication
relay for restoring said first auxiliary relay to

its normal position when such indication relay is

operated, means responsive to an indication code

transmitied when said second auxiliary relay is

in its operated position for restoring said first
and second auxiliary relays to their normal posi-
tions irrespective of the condition indicated by
such code, occupancy indication means at said
office which is operated when an indication is
received that said streteh is occupied and is re-
stored to ifs normal position when an indication

is received that said stretch is unoceupled and.

locking means at said office comprising normally
closed contacts controlled by said first eumhary
relay and said occupancy indication means in
a circuit for controlling said electroresponsive
means, the opening of such contacts being effec-

tive to maintain the designated traffic direction

by preventing the energization of said electro-
responsive means when said first auxiliary relay
or Sald occupancy mdwatlon means occupies its
operated position.

6. In direction selecting means for a stretch of
rallway track equipped with a signaling system
governed jointly by traffic direction relays at
opposite ends of the stretch so that at times the
stretch is conditioned for traffic movements in
‘one direction and at other times for trafiic rmove-
- ments in the opposite d::_.rectlon and having a sig-
nal at each end for governing traffic movements

into the stretech and a signal control relay for

each signal for manually governing the clearing
thereof in accordance w1th the condition of said

2,528,073

tacts being eff

26
ective to maintain the designated
trafiic direction by preventing the energization of
said electroresponsive means when said. auxﬂmry

relay or either of said signal indication releys_'. |

&

10

occuples its operated position. y
7. In direction selecting means for a stretch ef_

-re,llwe,y track equipped with a signaling system;

governed jointly by traffic direction relays at op-
posite ends of the stretch so that at times the
stretch is conditioned for trafﬁc movements in
one direction and at other times for traffic move-
ments in the opposite direction and having a sig-
nal at each end for governing traffic movements
Into the stretch and a signal control relay for
each signal for ma,nually governing the clearing

thereof in accordance with the condition of said

sighaling system, together with a code type re-

mote control system for tre,nsmlttmg control

30

- ciated signal is at stop, means at the office ef

signaling system, together with a code type re-

mote contirol system for tre,nsmlttlng control
codes for controllmg the signal contrel and traf-
fic direction relays from a central office and for

40

transmitting indication codes for indicating traf-

ing the direction for traffic movements and for
controlling the transmission of codes by said re-
mote control system by which said trafi

fic conditions at said office, in combination, elec_— ~
troresponsive means at said office for designat-

ic direc-

codes for controlling tho signal control and traf-

' fic direction relays from a central office and for

transmitting indication codes for indicating traf-
fic conditions at said office, in combination, elec-
troresponsive means at said office for demgn&tmg?
the direction for traffic movements and for con-.

- trolling the transmission of codes by said remote.

control system by which said traffic direction re-
lays are operated to establish the corresponding
direction for traffic movements in said stretch, an
auxiliary relay at the office, means for operating

said auxiliary relay in response to the transmis-
~sion of a control code for clearing 4.signal by
‘operation of its mgnal control relay, an indication

relay at said office for each of said signals, each

signal indication rele:y being operated when an
mdleatlen is received that the associated signal
is clear and being restered to its normal p051t1011_' |
when an indication is received that the asso-' |
fec~.
tive when said auxﬂlary relay is in its operated

position and a control code is transmitted for

putting a signal to stop by restoring its sighal
control relay to normal for causing the signal
indication relay for such signal to assume its

~ operated pesﬂ:mn concurrently with the transmis-

tion relays are operated to establish the corre-

sponding direction for traffic movements in. said °

stretch, an auxiliary relay at the office, means
for operating said auxiliary relay in response to
the transmission of a control code for clearing
a-signal by operation of its signal control relay,

an indication relay at said office for each of said

signals, each signal indication relay being oper-

ated when an indication is received that the as- .

sociated signal is clear and being restored to

- 1ts normal D(J-SlthIl when an indication is re-

ceived that the associated signal is at stop, means

T
T |

00

at the office effective when said auxiliary relay is

in its operated position and a contrcl code is
transmitted for putting a signal to stop by. re-
stormg its ‘signal control relay to normal for
causing the signal. mdlcetmn relay for such sig-

nal to assume its operated position - concurrently

with the transmission of such control code means
responsive to an indication code and rendeled
effective when one of said signal indication re-

lays is in its operated position for restoring said . s

_e,u:{lhary relay to its normal position, and lock-
Ing means at said o

()

i U

ice comprising normally =
- closed contacts of said auxiliary relay and of said
indication relays in a circuit for centrelhng said
o eleetrerespons:we means the epenmg ef suu.,h con=-

o

5 sion of such control code, means responsive to the

indication code transmitted When a train enters_:]
the streteh for restermg said aumhary relay to.

its normal position, means responsive to an in-~

dication code and rendered effective when one of
said signal indication relays is in its operated po-
sition for restoring said auxiliary relay to ifs
normal pemtmn and locking means at said office’
comprising nerma,lly closed contacts of said AU~

iliary relay and of said signal indication relays in_

a ‘circuit for -controlling said electroresponsive
means, the opening of such contacts being effec-
tive to maintain the demgnated traffic direction
by preventing the energization of said electro-
responsive means when said auxiliary relay or
either of said signal mdleatlon relays occupies 1ts__’_ -
operated position. .
8. In direction selecting means for a stretch_

of railway track equipped with a signaling sys-
“tem governed jointly by traffic direction relays -

at opposite ends of the stretch so that at-times:

‘the.stretch is conditioned for traffic: movements
in one direction and at other times for traffic -

movements in the opposite direction and having
a signal at each end for governing traffic move-
ments inte the strelch and a signal control re--

lay for each signal for manually governing the:

clearing thereof in accordance with the condi-
tion of said signaling system, together with a
code .type remote control system for transmit-

tlng contml codes for: contrellmg the signal con-
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trol and trafiic direction relays from a central
office and for transmitting indication codes for
indicating frafiic conditions at said office, in
combination, a signal control lever at the office
for each of said signals, each of said levers be-
ing movable between g clear and a stop posi-
tion,
demgnatmg the direction for traffic movements
and for controlling the transmission of codes by
sald remote control system by which said traffic
direction relays are operated to establish the
corresponding direcfion for traffic movements in
sald stretch and for also governing jointly with
“sald signal control levers the transmission of
codes by said remote control system hy which
said signal control relays are operated to clear
sald signals, an auxiliary relay at the office,
means for operating sald guxiliary relay in re-
sponse to the transmission of g control code pro-
vided such code is transmitted when the control

lever for the signal at the end of the stretch

which said electroresponsive means designates
to be the entrance end is in its S1gnal clear po-
sition, an indication relay at said office for each
of sald signals, each signal indication relay be-
ing operated when an indication is received that
the associated signal is clear and being restored
to its normal position when an indication is re-
ceived that the associated signal is at stop,
means responsive to the indication code which
Is transmitfed when a. signal is cleared for re-
storing  said auxiliary relay to its normal posi-
tion, and locking means at said office: comprising
normally closed contacts ¢of said auxiliary relay
and of said signal indication relavs in a circuii

for controlling sald electroresponsive means, the

opening of such contacts being effective to main-
tain the designated traffic direction by prevent-
- ing the energization of said electroresponsive
means when said suxiliary relay or either of said

signal indication relays occupies 1ts opemted-'

position. |
3. In direction selectmg means for a stretech
of railway track equipped with a signaling SyS-

tem governed jointly by traffic direction relays

at opposite ends of the stretch so that at times
the streteh is conditioned for traffic movements

electroresponsive means at said office for
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In one direction and at other times for traffic -

movements in the opposite direction and having

a signal at each end for governing traffic move-
ments into the stretch and a signal control re-
lay for each signal for manually governing the
clearing thereof in accordance with the condi-
tion of said signaling system, together with a
code type remote control system for transmit-
ting controil codes for controlling the sighal con-
trol and traffic direction relays from a central
office and for tra,nsmlttmg indication codes for
indicating ftraffic conditions at said office, in
combination, a signal control lever at the office
for each of said signals, each of said levers being
movable between a clear and a stop position,
~electroresponsive means at said office for desig-
nating the direction. for tra

for controlling the transmission of codes by said

remote control system by which said traffic di-

rection relays are operated to establish the cor-
responding direction for traffic movements in
said stretch and for also governing ,]01111313? with

sald signal control levers the trans: mission of

allic movements and:

1
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codes by said remote control system by which

said signal control relays are operated to clear

sald signals, an auxiliary relay at the office,
means Ior operating said auxiliary relay in re-

sponse to the transmission of a cmntrol code pro- |
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vided such code is transmitted when the control
lever for the signal at the end of the stretch
which said electroresponsive means designates
to be the entrance end is in its signal clear posi-
tion, means responsive to the indication code
which 1s transmitted when a train enters the
stretch for restoring said guxiliary relay to its
normal position, cccupancy indication means at
sald office which is operated when an indication
Is received that said stretch is occupied and is
restored to its normal position when an indi-
cation is received that said stretch is unoccupied.
and locking means at said office comprising nor-
mally closed contacts controlled by said auxil-
lary relay and said occupancy indication means
in a circuit for controlling said electroresponsive
means, the opening of such contacts being ef-
fective to maintain the designated traffic direc-

tion by preventing the energization of said elec-

troresponsive means. when said auxiliary relay
or sald occupancy indication means occupies. its
operated position. |

10. In direction selecting means for a stretch
of railway track equipped with a signaling sys-
tem governed jointly by traffic direction relays
al opposite ends of the stretch so that at times
the stretch is conditioned for traffic movements
In one direction and at other times for traffic
movements In the opposite direction and having
a signal at each end for governing traffic move-
ments into the stretch and a signal control re-
lay for-each signal for manually governing the
clearing thereof in accordance with the condi-
tion of said signaling system, together with a
code type remoie control system for transmit-
ting control codes for controlling the signal con-
trol and traffic direction relays from a central:
office and for transmitiing indication codes for
ic conditions at said office, in
combination, a signal control lever at the office
for each of S&Id signals, each of said levers he-
Ing movable between a clear and a stop posi-
tion, electrorésponsive means at said office for
designating the direction for traffic movements

and for controlling the transmission of codes by

sald remote control system by which said traffic
direction relays are operated to establish the
corresponding direction for trafiic movements in
said stretch and for also governing jointly with
sald signal control levers the transmission of
codes by said remote control system by which
said signal control relays are operated to clear
sald signals, an auxiliary relay at the office,
means for operating said auxiliary relay in re-
sponse to the transmission of a control code
provided such code is transmitted when the con-
trol lever for the signal at the end of the stretch
which said electroresponsive means designates
to be the entrance end is in its sienal clear po-
sition, means responsive to the indication code
which is transmitted when a signal is cleared
for restoring said auxiliary relay to its normal
position, an indication relay at said office for
each of sald signals, each signal indication relay
being operated when an indication is received
that the associated signal is clear and being re-
stored to its normal position when an indication
is received that the associated signal is at stop,
a circuit at said office governed by said signal

control levers for operating said electrorespon-

sive means to change the designated traffic di-
rection, and loecking means in said circuit com-

prising contacts of said auxiliary relay and of
said signal indication relays which are closed
only when said auxﬂ‘!ary relay and said signal
Indication relays occupy their normal positions.
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" 11. In direction selecting means for a stretch

of railway track equipped with a signaling sys-
tem governed jointly by tra

the stretch is conditioned for traffic movements
in one direction and at other times for traffic
movements in the opposite direction and having

a signal at each end for governing traffic move-

ments into the stretch and a signal control re-
lay for each signal for manually governing the
clearing thereof in accordance with the condi-
-tion of said signaling system, together with &

code type remote control system for transmit-

ting control codes for contrclling the sighal con-
trol and ftraffic direction relays from a central
office and for transmitting indication codes for
indicating traflic conditions at said office,
combination, a signal control lever at the office

for each of said signals. each of said levers be-

ing movable bhetween a clear and a stop position,
electroresponsive means at said office for desig-
nating the direction for traffic movements and
for controlling the transmission of codes by said
remote control system by which said trafiic di-

rection relays are operated to establish the cor- .

responding direction for traffic movements in

said stretch and for also governing jointly with

sald signal control levers the transmission of
codes by said remote control system by which

said signal control relays are operated to clear ..

said signals, an- auxiliary relay at the office,

means for operating said auxiliary relay in re- |
sponse to the transmission of a control code pro-

vided such code is transmitted when the control
lever for the signal at the end of the stretch
which said electroresponsive means designates

to be the entrance end is in its signal clear

position, means responsive to the indication
code which is transmitted when a train enters
the stretch for restoring said auxiliary relay to
its normal position, cccupancy indication means
at said office which is operated when an indica-
tion is received that said stretech is occupied

~and is restored to its normal position when an

indication is received that said stretch is unoc-
cupled, a circuit at said of

sponsive means to change the designated traffic

direction, and locking means in said circuit
comprising contacts controlled by said auxiliary !

relay and said occupancy indication means wihch

are closed only when said auxiliary relay and

said occupancy indication means Dccupy theilr
normal positions.

12, In direction selecting means for a stretch

of railway track equipped with a signaling sys-

tem governed jointly by traffic direction relays

at opposite ends of the stretch so that at times

the stretch is conditioned for traffic movements
In one direction and at other times for traffic
movemenis in the opposite direction and hav-

ing a signal at each end for governing traffic
~movements into the stretch and a signal control

relay for each signal for. manually governing

the clearing thereof in accordance with the con-
dition of said signaling system, together with

a. code type remote control system for trans-
mitting control codes for controlling the signal

control and traffic direction relays from a cen-

- tral office and for transmitting indication codes

~ for indicating traffic conditions at said office,

in combination, a signal control lever at the
office for each of sald signals, each of said levers
being movable between g clear and a stop posi-
| tign, -electroresponsive means at said- office .for

ic direction relays
at opposite ends of the stretch so that at times

ce governed by said
- signal control levers for operating said electrore- -

2,528,073

30

designating the direction for traffic movements

- and for controlling the transmission of codes

14

in -

[~
it

by said remote control system by - whlch said
traffic direction relays are operated to establish-
the corresponding direction for traffic move-
ments in said stretch and for also governing

jointly with said signal control levers the trans-

mission of codes by said remote conirol system
by which said signal control relays are operaled
to clear said signals, a first auxiliary relay at
the office, means for operating said first auxil-
iary relay in response to the transmission of a

control code provided such code is transmitted
when the control lever for the signal at the
end of the stretch which said electro-responsive -
means designates to be the enfrance end is in

1ts signal clear position, a second guxiliary re-

lay, means for operating said second auxiliary

relay in response to the fransmission of a con-

trol code provided such code is transmitted when
said first auxiliary relay occupies its operated
position and the control lever for the signal
at the end of the stretch which said electro-
responsive means designates to be the entrance

- end is in its stop position, means responsive to

the indication code transmitted when a train
enters the stretch for restoring said first auxil-

- iary relay to its normal position, means con-
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tem governed jointly by traff

trolled by said second auxiliary relay for ren-
dering any indication code transmitted when
sald second auxiliary relay is in its operated
position effective to restore said first and second
auxiliary relays to their normal positions, and
locking means at said office comprising a nor-
mally closed contact of said first auxiliary relay

In a circuit for controlling said electroresponsive

means, the opening of such contact being effec-
tive to maintain the designated traffic direction
by preventing the energization of said electro-

- responsive means when said first &UXIII&I_V re-

lay occupies its operated position.

13. In direction selecting means for a stretch
of rallway track equipped with a signaling sys-
i¢c direction relays:
at opposite ends of the stretch so that at times -
the stretch is conditioned for traffic movements |
in one direction and at other times for traffic
movements in the opposite direction and having
a signal at each end for governing traffic move-

-ments into the stretch and a signhal control relay
for each- signal for manually governing the

clearing thereof in accordance with the condi-
tion of said signaling system, together with a

~ code -communication system of centralized con-

Wby |
st ¥

G0

- an auxiliary relay at said 0

trol including ‘a field station for each end of the
stretch for controlling the signal control and
traffic direction relays from a central off ice and
for indicating traffic conditions at said office, in
combmatwn electroresponsive means at said of-
fice for designating the direction for trafiic
movements and for controlling the transmission
of codes by said remote conirol system to said
field stations by which said traffic direction re- ﬂ
lays are operated to establish the corrésponding -
direction: for traffic movements in ‘said streteh,
ice, means for oper-
ating - said auxiliary relay in response to the
transmission of a control code for operating a
signal control relay to clear a signal at a field
station at one end of the stretch, means for re-
storing said auxiliary relay to its normal posi~

tion in response to an indication recewed from

sald field station pmwded such code indicates
that a train has entered the stretch, and lock-
ing means at said office- _com_pnsmg a normally
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closed contact of said guxiliary relay in -a -cir-

cuit for controlling said electroresponsive means,

iy

the opening of said contact heing effective to
maintain the designated {trafiic direction when
sald auxiliary relay occupies its operated posi-
tion. |

14. In direction selecting means for g streteh
of railway track equipped with a signaling sys-
teme governed jointly by traffic direction relays
al opposite ends of the stretch so that at times
the stretch is conditioned for traffic movements
in one direction and at other times for trafic
movements in the opposite direction and having
a signal at each end for governing traffic move-
ments mto the streich and.a signal control relay
for each signal for manually governing the clear-

Ing. thereof in accordance with the condition of

sald signaling system, together with a2 code com-
munication system of centralized control includ-

ing a field station for each end of the stretch for .

controlling the -signal control and traffic direc-
tion relays from a central office and for indicat-
ing traflic conditions at said office, in combina-
tion, electroresponsive means at said office for
designating the direcftion for traffic movements
and ior conirolling the transmission of codes by
sald remote control system to said field stations
by which said traflic direction relays are operated
to establish the corresponding direction for traf-
fic movements in said stretch, an auxiliary relay
al said office, means for operating said auxiliary
relay in response to the fransmission of a con-
trol code, provided such code is one for operat-
ing g signal control relay to clear a signsl at a
field station at one end of the stretch, ancther
relay at the office, means for operating said other
relay in response to the transmission of another
control code to said field station, provided such
other control code is transmitted when said aux-
iliary relay occupies its operated position and is
one for restoring said signal control relay to
normail to put the associated signal to stop, means
for restoring said auxiliary relay to ifs normal
position in response to the transmission of an
indication code from said field station to the of-
fice showing that a train has enteired the streten,
means effective only when said other relay is in
its operated position for restoring said auxiliary

e

relay to its normal position in response to the

transmission of an
field station to the of
acter of such code, and means at said o ice com-
prising a normally closed contact of said auxil-
iary relay in a ecircuit for said electroresponsive
means the opening of such contact being effec-
tive to maintain the designated trafic direction

indication code from said

by preventing the energization of said electro-

responsive meang when said auxiliary relay oc-
cupies its operated position. -

15. In direction selecting means for a stretch
of raillway track equipped with a signaling sys-
tem governed jointly by trafic direction relays
at opposite ends of the stretech so that at times
the stretch -is conditioned for traffic movements
in one direction and at other times for traffic
movements in the opposite direction and having
a signal at each end for governing traffic move-
ments into the stretch and a signal control relay
for each signal for manually governing the clear-

Ing therecf in accordance with the condition of

- said signaling system, together with a code com-

munication system: of centralized control includ-

ing a field station for each end of the stretch for
controlling the signal control and traffic direc-

tion relays from a central office and for indicat-

ce irrespective of the char--
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ing trafic conditions at said office, said:code com-
munication system including at the office g de-
livery relay for each of said field stations, each
of said delivery relays being operated temporarily
during receipf of an indication code from the
associated field station, in combination, electro-
responsive means at said office for designating
the direction for {raffic movements and for con-
trolling the transmission of codes to said field
stations by said remote control system by which
sald traflic direction relays are operated to estab-
lish the corresponding direction for traffic move-
ments in said stretch, an auxiliary relay at said
office, means for operating said auxiliary relay
In response to the transmission of a control code
provided such code is one for operating a signal
control relay to clear a signal at a feld station
at one end of the stretch, another relay at the -
Oilice, means for operating said other relay in
response to the transmission of another control
code to said field station, provided such other
control code is transmitted when said auxiliary
relay occupies its operated position and is one for
restoring said signal control relay to normal to

put the associated signal to stop, a first means

for restoring said auxiliary relay to its normal
position rendered effective upon the reception
of an Indication code from said field station at
the office showing that a train has entered the
stretch, a second means for restoring said auxil-
lary relay to its normal position, said second
means becoming effective when said other relay
and the delivery relay are both operated, and
means at sald office comprising a normally
closed contact of said auxiliary relay in a cir-
cuit for said electroresponsive means, the open-
ing of such contact being effective to maintain
the designated traffic direction by preventing
the energization of sgid electroresponsive means
when said auxiliary relay occupies its. operated
position. | -

16. In locking means for a stretch of railway
track equipped with 5 signaling system governed
by traffic control means so that at times the
streich is conditioned for trafic governed by a
nirst signal and at other times is conditioned for
traffic governed by a second signal and having
signal control means for manually controlling
the clearing of said signals in accordance with
the condition of said signaling system together
with a code type communication system for con-
trolling said signal and traffic control means
from a remote office and for Indicating traffic
conditions at said office, in combination, electro-
responsive means at said offce controlling the
transmission of codes by said remote contrel
system by which said traffic control means is

operated to prepare the stretch for .trafic g0oV-

erned by said first or said second signal and for
designating at the office whether trafic governed
by said first or said second signal may move in
said stretch, an auxiliary relay al the office,
means for operating said auxiliary relay in re-
sponse to the transmission of a control code pro-
vided such code is one for clearing a signal by
operation of said signal control means, means
for restoring said auxiliary relay to its normal
position in response to an indication code trans-
mitted when a train enters the stretch, and
means at said office effective only when said aux-
lliary relay occupies its normal position for
operating said electroresponsive means to select
the direction for trafiic movements in said
streteh. |

'17. In locking means for g stretch . of ra*i_lway'”
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track equipped with a signaling system governed
by traffic control means so that at times the
stretch is conditioned for traffic governed by a
first signal and at other times is conditioned
for traffic governed by a second signal and hav-
ing signal control means for manually controlling
the clearing of said signals in accordance with
the condition of said signaling system together
with a code type communication system for con-

trolling said signal and traffic control means

i

- from a remote office and for indicatine tra
conditions at said office, in combination, electro-
responsive means at said office confrolling the
transmission of codes by said remote control
system by which said traffic control means is
operated to prepare the streteh for traffic gov-
erned by said first or said second signal and for
designating at the office whether traffic governed
by said first or said second signal may move in
sald stretch, an auxiliary relay at the office,
means for operating said auxiliary relay in re-
sponse to the transmission of a control code pro-
- vided such code is one for clearing a signal by
operation of said signal control means, means
for restoring said auxiliary relay to its normal
position in response to an indication code trans-
mitted when a signal is cleared, and means at
sald office effective only when said auxiliary relay

occuples its normal position for operating said

electroresponsive means to select the direction

for traffic movements in said streteh.

18. In locking means for a stretch of railway
Track equipped with a signaling system governed
by traffic control means so that at times the
~stretch is conditioned for traffic governed by a
irst signal and at other times is conditioned for
traffic governed by g second signal and having
sighal control means for manually controlling
the clearing of said signals in accordance with
‘the condition of said signaling system together
with a code type communication system for con-
trolling said signal and traffic control means
Irom a remote office and for indicating traffic
conditions at said office, in combination, electro-
responsive means at said office controlling the
transmission of codes by said remote control SVS-=
tem by which said traffic control means is oper-
ated to prepare the stretch for traffic soverned
By said first or said second signal and for desig-
~ nating at the office whether traffic governed by
sald first or said second signal may move in
sald stretch, an auxiliary relay at the office,
means for operating said auxiliary relay in re-
sponse to the transmission of a control code pro-
vided such code is one for clearing a signal by
operation of said signal control means, another
relay at said office, means for operating said

- other relay in response to the transmission of a

control code provided such code is transmitted
when sald auxiliary relay occupies its operated
position and such control code is one for re-
- storing said signal control means to normal to
- put a signal to stop, means effective when an in-
dication is transmitted to the office that a train
has entered the streteh for restoring said auxil-
lary relay to its normal position regardless of the
position of said other relay, means effective when
sald other relay occupies its operatved position
for restoring said auxiliary relay to its normal

position when an indication of any type is trans-

mitted to the office from the field station through
which

said signals are governed, and means at
sald office e

lay. occupies

its normal position for operating

Tective only when said auxiliary re-
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said electroresponsive means to select the dired-
tion for traffic movements in said stretch.

'19. In locking means for a stretch of railway
track equipped with a signaling system governed
by traffic control means so that at times the
strétch is conditioned for traffic soverned by a
first signal and at other times is conditioned for
¢ governed by a second signal and having
signal control means for manually controlling
the clearing of said signals in accordance with the
condition of said signaling system together with
g code type communication system for controlling
sald signal and traffic control means from a re-
mote office and for indicating traffic conditions
at said office, in combination, electroresponsive
means at said office controlling the transmission

‘—

of codes by said remote control system by which

sald traflic control means is operated to prepare
the stretch for traffic governed by said first or
sald second signal and for designating at the
ofilce whether traffic governed by said first or said
second slgnal may move in said stretch, a signal
lever at said office movable between a stop and
a clear position and governing transmission of
control codes for operating said sighal control
means, an auxiliary relay, means for operating
sald auxiliary relay in response to the transmis-—
sion of a control code which is transmitted when
said signal lever is in its clear position, means
effective regardless of the position of said signal
lever for restoring said auxiliary relay to its nor-
mal position in response to an indieation code
which indicates that g train has entered the
stretch, and means at said office effective only
when sald auxiliary relay occupies its normal
position for operating said electroresponsive
means to select the direction for traffic move-
ments in said stretech. N

40. In locking means for a stretch of rallway
track equipped with a signaling system governed
by traffic confrol means so that at times the

- stretch is conditioned for traffic governed by a

45

traf]

first signal and at other times is conditioned for
raffic governed by a second signal and having
signal control means for manually controlling the

- clearing of said signals in accordance with the
- condition of said signaling system together with

o0
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- 8lghal lever at said o

a code type communication system for controliing
said signal and traffic control means from a re-
mote office and for indicating traffic conditions
at sald office, in combination, electroresponsive
means at said office controlling the transmission
of codes by said remote control system by which
sald traffic control means is operated to prepare
the stretch for traffic governed by said first or
sald second signal and for designating at the
office whether traffic governed by said first or
sald second signal may move in said stretch, a
fice movable between a stop
and a clear position and governing transmission
of control codes for operating said signal control
means, an auxiliary relay, means for operating

- Said auxiliary relay in response to the transmis-

65

sion of a control code which is transmitted when

said signal lever is positioned to effect the clear-
Ing of a signal by operation of said signal control
means, means effective regardless of the position
of said signal lever for restoring said auxiliary
relay to its normal position in response to an
indication code transmitted when ga signal is
cleared, and means at said office effective only
when said auxiliary relay occupies its normal -
position for operating said electroresponsive
means to select the direction for traffic move-
ments in said streteh. o -
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21. In a system of centr alized traffic control for
single track railroads having the usual stretches
of single track between the ends of adjacent pass-
ing sidings, a headbl ock signal at each end of each
stretch governing train movement into that
stretch, manual 13? opemblﬂ signal levers in a re-
mote control office for each headblock signal,
manually controlled electroresponsive means at

said office for each singie track stretch and oper-

ating to of times permit clearing of the headblock
sienial at one end of the stretch and to at other
times permit clearing of the signal at the other
end of the stretch, a code communication system
including a field station at each siding end and
acting during difier ent control code operating
cycles to govern the clearing of the headblock

signal ai one selected field station only in accord-

ance with the vosition of its signal lever and the
conultmn of the electroresponsive means for the
stretch with which the signal is assoclated and
also .acting during different indication code cycles
to report to the office traffic conditions at one field
station only, each of said eleciroresponsive means
having associated therewith at least one auxiliary
relay effective when operated to prevent a change
in said electroresponsive means, each of sald sig-
nal levers governing a circuit effective whenever
o, control code is transmitted to clear the signal
csoverned by said lever to operate an auxiliary
relay to prevent a change in the electroresponsive
means for the track stretch with which the signal
iever is associated, and means for restoring each
of said guxiliar y relavs when an indication is re-
ceived at the cffice that a train has entered the
stretch with which the relay 18 associated.

22 in a system of ceniralized traffic conirol
for single track railroads having the usual
stretches of single track between the ends of ad-
jacent passing sidings, a headblock signal at each
end of each stretch governing train movement
mto that stretch, maﬂually operable signal levers
in a remote control of
nal, manually controlled electroresponsive means
at said office for each single track stretch and
operating to at times permit clearing of the head-
block signal at one end of the stretch and to at
othel times permit clearing of the signal at the
other end of the streteh. a code communication
system including a field station at each siding
end and acting during. different control code

operating cycles to govern the clearing of the
headblock signal at one selected iield station only
in accordance with the position of its signal lever
and the condition of the electroresponsive means
for the stretch with which the signal is associated
and also acting during different indication code
nycles to report to the office traflic conditions at

one field station only, each of said electrorespon-

sive means having associated therewith at least
one auxiliary relav effective when operated 1o
prevent a change in said electroresponsive means,
each of said signal levers governing a circuit efiec-
tive whenever a control code is transmitted to
clear the signal governed by said lever {o operatie
an auxiliary relay to prevent a change in the
electroresponsive means for the track stretch with
which the signal lever is assoclated, and means
for restoring each auxiliary relay when an indi-
cation code is received at the oiilce which indi-
cates that the signal responsive to the control
code which caused such auxiliary relay to be oper-
ated has assumed its clear position.

923. In a system of centrallized traffic control
for single track railroads having the usual
stretehes of single track between the ends of adja-
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cent passing sidings, a headblock signal at each
end of each stretch goveérning train movement
into that streich, manually operable signal levers
in a remote control office for each headlock signal,
manually controlied electroresponsive means at
said office for each single track streich and op-
erating to at times permit clearing of the head-

~ block signal at one end of the stretch and to at
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Fice for each headblock sig-

. iliary relays governing a circuit eff

other times permit clearing of the signal at the
other end of the stretch, a code commumcatwn
system including a field station at each siding end
and acting during different control code operating
cycles to govern the clearing of the hea,dnlock
signal at one selected field station only in accord-
ance with the position of its signal lever and the
condition of the electroresponsive means for the
streteh with which the signal is associated and
also acting during different indication code cycles
to report to the office traffic conditions at one field.

station only, each of said electroresponsive means

having associated therewith at least one auxiliary
relay effective when operated to prevent a change
in said electroresponsive means, each of said
signal levers governing a circuif effective when-
ever a control code is transmitted Yo clear the
signal governed by said lever to operate an aux-
iliary relay to prevent a change in the e¢lectrore-
sporsive means for the track stretch with which
the sienal lever is associated, esach of said aux-
ective to op-
erate another relay when said auxiliary relay is
in its operated position and a control code is
ransmitted to put to stop the signal with which
the auxiliary relay is associated, and means for
each auxiliary relay effective when the associat-
ad other relay is operated for restoring the aux-
iliary relay upon receipt of an indication code
from the field station governing the signal with
which the auxiliary relay is associated.

24. Tn g system of centralized trafiic contirol for
single track railroads having the usual stretches
of single track between the ends of adiacent pass-
ing sidings, a headb]ock signal at each end of each
streteh governmg train movement into the
streteh, manually operable signal levers in g re-
mote control office for each headblock signal,
manually controlled electroresponsive means at
said office for each of said single frack stretches
for designating the direction of traffic in the asso-~
ciated stretch, a code communication system in-
cluding a field station at each siding end con-
nected with said office by line wires, each of said
single track strefches being equipped with g, Sys—
tem of reversible circuits extending the length of
the streich for controlling the headblock signals
in accordance with traffic conditions In the
stretch, means at the ends of each of said
stretches governed through said code communica-

. tion system in accordance with the coudition of

GO
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the associated traffic direction designating means
at the office for conditioning the system of rever-

sible circuits for that stretch to prepare the -

stretech for trafiic in one direction or the other,
said code communication system acting during
different control code operating cycles to govern
the clearing of the headblock signal at one select-

ed field station only in accordance with the con-
dition of the system of reversible circuits for said
stretch and also acting during different indica-
tion code cycles to report to the office trailic con-
ditions at one field station only, each cf said elec-
troresponsive means having associated therewith
at least one auxiliary relay effective when op-
erated to prevent a change in said electrorespon-
sive means, each of said signal levers governing a
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ective whenever a control code is trans-

cireuit eff

mitted to clear the signal governed by said lever

to operate an auxiliary relay to prevent a change
in the electroresponsive means for the track
stretch with which the signal lever is associat-

ed, and means for restoring each of said auxiliary

relays when an indication is received at the office
that a train has entered the stretch with which
the relay is associated.’

25. In a system of centrahzed traffic control
for single track railroads having the usual
stretches of single track between the ends of adja-
cent passing sidings, a headblock signal at each
~end of each stretch governing train movement
inte the strefch, manually operable signal levers

38

means at the office for conditioning the system |

- of reversible circuits for that stretch to prepare
the stretch for traffic in one direction or the oth-

er, said code communication system scting dur-
ing different control code operating cyecles to gov- -

~ ern the clearing of the headblock signal at one

selected field station only in accordance with the
condition of the system of reversible circuits for

- said stretch-and also acting during different in-

10

dication code cycles to report to the office traffic
ccnditions at one field station only, each of said
electroresponsive means having associated there-
with at least one auxiliary relay effective when:

~ operated to prevent a change in said electrore-

15

in g remote control office for each headblock

signal, manually controlled -electroresponsive
means at said o
stretches for designating the direction of traffic
in the associated stretch, a code communication
system including a
connected with said office by line wires, each of
said single track stretches being equlpped with a

eld station at each siding end

ice for each of said single track

20

sponsive means, each of said signal levers govern-

ing g circuit effective whenever g control code is

transmitted to clear the signal governed by said
lever to operate an auxiliary relay to prevent a
change in the electroresponsive means for the
track stretch with which the signal lever is asso-
ciated, and means for restoring each auxiliary
relay when an indication code is received at the

o office which indicates that the signal responsive

system of reversible circuits extending the length '

of the stretch for controlling the headblock sig-
nals in accordance with traffic conditions in the
‘stretch, means at the ends of each of said
stretches governed through said code commu-

25

nication system in accordance with the condition

of the associated traffic direction designating

30

to the control code which caused such auxiliary

'relay to be operated has assuumed 1ts clear p031t1en

FRANK T PASCOE,.
- ARTHUR L. JEROME.

No references cited.
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Patent No. 2,528,073 October 31, 1950

FRANK T. PASCOE ET AL.

It is hereby certified that error appears in the printed specification of the
sbove numbered patent requiring correction as follows:

Column 24, line 2, after the word “remote” insert control; column 29, line
51, for “wihch” read which;
and that the said Letters Patent should be read as corrected above, so that the

same may conform to the record of the case in the Patent Office.
Signed and sealed this ond day of January, A. D. 1951.

THOMAS F. MURPHY,

A ssistant Commissioner of Patents.
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