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This invention relates to signalling systems for rail-
roads, and it more particularly pertains to manual block
signal systems for single track railroads wherein the di-
rection of the traffic is governed by supervisory coatrol.

In manual block signalling systems of the character to
which the present invention relates, a block is considered
as the stretch of single track between successive passing
sidings, and signals governing entrance to the respective
blocks for both directions of traffic are manually governed,
subject to traffic locking, by respective operators.
systems of this character, cooperation in manual designa-
tion is required between the operators at the respective
ends of a block before the direction of traffic through the
block can be changed. This is often accomplished by the
positioning in correspondence of two position traffic di-
rection levers or switches at the stations at the respective
ends of the blocks.

Generally speaking, and without attempting to define
the scope of the present invention, the present invention
contemplates use of self-restoring push buttons at the
ends of the blocks for designation of traffic direction.
Only a single traffic direction push button being required
at each station, because it is provided circuit-wise that the
order of actuation of the buttons at the stations at the
respective ends of a block serves to determine the direc-
tion of traffic. That is, the first button actuated defines
that end of the block as the entrance point. Upon the
injtial actuation of a fraffic direction button to so estab-
lish an entrance point, energy is fed through the track
rails of the block, repeated from track section to track
section, for a period of time sufficient to energize a track
relay at the opposite end of the block. An indication is
thus set up at the opposite end of the block, and an alarm
sounded, calling for acknowledgment of the traffic di-
rection designated by the actuation of the traffic direction
push button at the exit end of the block. Such acknowl-
edgement, in turn, applies energy to the track rails at the
exit end of the block which is repeated from track section
to track seciion until it is effective at the entering end of
the block to energize a relay permitting the clearing of the
signal governing entrance at that end.

When traffic direction is set up as has been described,
block indicator lamps are energized at both stations, the
lamps being intermittently energized until acknowledg-
ment has become effective, and then being steadily ener-
gized to indicate that the acknowledgment has been made.

The indicator lamps are ‘maintained steadily energized
until the train for which the route has been established has
moved out of the route. At this time, energy is fed through
the track rails of the block from the exit end for the direc-
tion of traffic that has been established until it reaches
the other end of the block and extinguishes the block indi-
cator lamp at the entrance end, thus indicating to the
operator at that station that the block is clear and can be
used for the passage of another train.

An object of the present invention is to establish traffic
locking through the track rails, without the use of line
wires connecting the stations at the ends of a block.

Another object of the present invention is to distinc-
tively indicate, without the use of line wires connecting the
stations at the ends of a block, the direction of traffic
designated, the requirement for acknowledgment, the
completion of the establishment of traffic locking between
the two stations, and the block becoming unoccupied in
the rear of a train.

Other objects, purposes and characteristic features -of
the present invention will be in part obvious from the
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accompanying drawings and in part pointed out as the de-
scription progresses.

In describing the invention in detail reference is made
to the accompanying drawings in which similar letter
reference characters are used for designation of relays
having similar functions, such relays being made distinc-
tive by preceding letters or numerals indicative of partic-
ular locations or devices with which these relays are more
directly associated; and ‘in which:

Figs. 1A and 1B when placed side by side illustrate
one embodiment of the present invention comprising a
system organization for establishing traffic locking
through a block connecting two passing sidings.

Fig. 2 illustrates a signalling system for the control
of entering signals for a block in -accordance with traffic
locking as provided according to Figs. 1A and 1B;

Fig. 3 il.ustrates a modified form of signal control for
governing entrance to a block, such system of signal con-
trol being adapted to provide for switching movements,
and being used in accordance with the establishment of
traffic locking by means of the organization illustrated
in Figs. 1A and 1B;

Figs. 4A, 4B, 4C, and 4D are track diagrams illustrat-
ing typical conditions of energy transmission through a
block under certain. typical conditions of operation of the
systems; and,

Figs. 5A, 5B, 5C, and 5D are sequence charts illus-
trating the sequence of operation of certain of the relays
for the establishment of traffic locking under certain
typical conditiorns of operation of the system.

The drawings have been prepared in the conventional
schematic manner, more particularly to illustrate the
mode of operation, than to illustrate the specific organ-
ization and arrangement of parts that may be required
in practice. The symbols (4 ) and (—) have been used
to indicate connections to the respective positive and
negative terminals of suitable batteries or other sources
of direct current, and the symbol (F4-) has been used to
designate a connection to the positive terminal of a suit-
able source of direct current energy through an inter-
rupter contact to provide flashing energy.

The track layout for the embodiment of the present
invention illustrated in Figs. 1A and 1B comprises a block
connecting passing sidings A and B. The block is divided
into track sections of suitable length in accordance with
the length of the block, the minimum number of track
circuits being illustrated in Figs. 1A and 1B as comprising
the track sections 3T, 4T, and S5T. 1t is indicated that
the track section 4T can be broken up into any desired
number of irack sections by providing repeater track
s§ctions according to practice familiar to those skilled in
the art.

The right-hand end of the passing siding A is illus-
trated as being connected to a main stretch of single track
by the track switch 2W, and a detector track section 2T
is provided for the track switch 2W according to the
usual practice. Similariy, the left-hand end of the passing
siding B is connected to the main track by the track switch
3W, and the detector track section 6T is provided for
that track switch.

The same track layout is illustrated in Fig. 2 by single
line diagram as is shown in Figs. 1A and 1B, and the
track layout for the signalling system illustrated in Fig. 3
is modified from that which has been described by the
addition of the passing sidings ‘C and D which are con-
nected to the main track at the respective ends of the block
by the track switches 4W and 5W respectively.

It will be readily apparent as the description progresses
that any of the conventional types of railway signals may
be employed for governing entrance to thé block under
consideration, such, for example, as searchlight signals,
semaphore signals, position light signals, or signals hav-
ing individual color light units.

With reference to Fig. 2, signals 4 and 5 have been
illustrated as governing entrance to the block between the
passing sidings A and B for main line trafiic, and the dwarf
signals 2 and 6 have been illustrated as being provided
for governing eantrance to the block from the respective
passing sidings A and B. These signals have been illus-
trated as being of the searchlight type such as is disciosed
in the patent to O. S. Field, No. 2,239,316, dated April
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22, 1941, although other types of signals could as well be
employed. Leaving signals 3 and 7 have been illustrated
for the block under consideration, but no circuits have
been shown for the control of these signals, as it is to be
understood that the control of these signals can be pro-
vided in accordance with usual practice.

With reference to Fig. 3, a somewhat different arrange-
ment of signalling is provided to facilitate the use of the
ends of the passing sidings for switching purposes. Thus
the signals 4 and 5 are provided in Fig. 3 for governing
entrance to the block comparable to the provision of
similar signals in the layout according to Fig. 2, except
that these signals are located beyond the track switches
at the ends of the sidings so that they can have associated
therewith, on the same signal mast, switching signals 2A
and 6A respectively. These switching signals when ener-
gized indicate that clearance is given the train for switch-
ing operations only, and no clearance through the block
has been given. Similarly, switching dwarf signals 2B,
2C, and 2D are illustrated as being located to the left of
the track switches as shown in Fig. 3 for governing pas-
sage of trains for switching operations only. A com-
parable arrangement of switching signals 6B, 6C, and 6D
is provided for governing switching operations at the right-
hand end of the block according to the track layout illus-
trated in Fig. 3 through the track switches 3W and SW.

Of the track sections illustrated for this embodiment
of the present invention, the track sections 2T, 3T, 5T,
and 6T are to be understood as having conventional
steadily energized track circuits, while the track section
4T is normally deenergized and has energy applied thereto
for predetermined lengths of time as will be more ap-
parent as the description progresses. The energization of
the track section 4T at its left-hand end is provided at
times by a transmit relay 4ACP (see Fig. 1A) and simi-
larly energization of the track section 4T is at times pro-
vided by a transmit relay 4BCP (see Fig. 1B). When the
transmit relays 4ACP and 4BCP are respectively in their
deenergized positions, track relays 4ATR and 4BTR at
the associated ends of the block are respectively con-
nected across the track rails so as to be responsive to
energy fed from the opposite end of the track section 4T.
Conventional track circuits for the track sections 2T, 3T.
5T. and 6T include track relays 2TR, 3TR, 5TR, and
6TR respectively.

Richt and left traffic direction relavs ARF and ALF at
the left-hand end of the block, and BRF and BLF at the
rieht-hand end of the block are provided as traffic direc-
tion relays responsive to push bwtton actuation for the
designation of the direction of traffic to be established.

A slow pickup relay AF is provided at the left-hand
end of the block, and a corresponding slow pickup relay
BF is provided at the richt-hand end of the block. Each of
these relavs is controlled in response to energy trans-
mitted through the track rails of the track section 4T
from the onposite end. and is also subiect to 1ocal control.
These relays AF and BF are made slow in picking up par-
ticnlarlv so as to be nonresnonsive to a momentary loss
of shunt in the frack section 4T.

A relav AFX is provided at the station at the left-hand
end of the block. and a relav BFX is provided at the
station at the rieht-hand end of the block, for the purpose
of resistering that end of the block as an exit end. and
for the purpose of controlling the energization of an
assoaciated bell BX. or other suitable type of annunciator,
and for the contro] »f the energization of a block indica-
tor Jamp ALK or RRK at the associated station for a
particnlar direction of traffic.

Entrance relavs AFN and BFN are provided at the
resvective left-hand and right-hand ends of the block for
the purpose of designation of the associated station as an
entrance vpoint for the setting up of traffic direction
throvieh the Wack,

Relavs AFS and BFS are provided at the respective
Jeft-hand and risht-hand ends of the block for the purpose
of the control of the sional and the control of the steadv
eneroization of one of the block indicator lamps ARK or
BLXK at the associated station.

Each station has a timer TER which is illustrated as
being of the thermal type, but any suitable timer relay,
such as a timer of the motor driven type could as well be
employed. The purpose of the timers TER is to govern
the duration of energization of the track section 4T under
various conditions of operation to be more readily. ap-
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parent upon consideration of the mode of operation of
the system under typical operating conditions to be en-
countered in practice.

The signals are provided with suitable approach and/or
time locking in the conventional manner, and relays pro-
viding such locking are shown as the relays AS in Figs.
1A and 1B, such relays being associated with the respec-
tive signals governing entrance to the block.

Suitable self-restoring push buttons PB and CPB are
provided at each of the stations for manual actuation in
designating respectively the setting up and cancellation
of traffic direction through the block extending between
the passing sidings A and B. The manual control of the
signals at the ends of the passing sidings for governing
entrance to the block is accomplished by suitable two-
position signal control levers SGL (see Figs. 2 and 3).

Having thus considered the general organization of the
apparatus, consideration will now be given as to the
specific circuit organization which accomplishes the de-
sired mode of operation under certain typical operating
conditions.

Operation

The nature of the system is such that it automatically
restores itself subsequent to the passage of each train to a
condition of rest wherein traffic is set up for neither direc-
tion, and the relays of the system are all deenergized,
except for the track relays TR which are associated with
the conventional steadily energized track circuits at the
ends of the block, and except for the approach and/or
time locking relays AS which are normally energized in
the usual manner for providing this type of locking.
Thus, the conditions to which the system is restored after
passage of a train may be conveniently called the normal
conditions of the system, and it is illustrated in the track
diagram of Fig. 4A that under these conditions there is no
energy transmitted through the track circuit for the track
section 4T. Because of there being no traffic direction
established by the system under normal conditions, the
traffic direction block lamps ALK, ARK, BLK, and BRK
which are provided at the stations at the respective ends
of the block are normally dark.

To consider a typical condition of operation for the
setting up of a route, it will be assumed that an operator
at the station at the right-hand end of siding A desires to
set up a route for an eastbound train through the block.
To initiate the setting up of such a route, he actuates his
push button APB, and in accordance. therewith, steady
energy is fed through the track section 4T to the station
at the other end of the block. The reception of this
energy at the station at the left-hand end of siding B is
effective to initiate the flashing of the traffic divection
indicator lamp BRK for indicating that entrance has been
desienated for the establishment of a route for eastbound
traffic. If the operator at the station at the right-hand
end of the block is agreeable to the establishment of
traffic for an eastbound train at this time, he actuates his
push button BPB by way of acknowledgment of the
traffic direction that has been initially designated at the
other end of the block.

The initial steady energization of the track section 4T
is provided for only a limited length of time so as to
set up an indication calling for acknowledgment at the
station at the exit end of the block, and thus the ener-
gization of track section 4T is terminated afer a time de-
termined by the thermal relay ATER and the designation
of the exit end of the route by the actuation of the push
button BPB is effective to apply steady energy to the
track section 4T feeding toward the enirance end of the
route being established. The reception of this energy at
the station at the entrance end of the route being set up,
provides for the clearing of the signal governing entrance
to the block, and also provides for the steady energiza-
tion of the traffic direction indicater lamp ARX to indi-
cate to the operator at the station at the entrance end
of the route that the traffic direction has been established,
this lamp ARK having been flashed initially in response
to entrance designation.

When a route has been thus established through the
block, steady energy is maintained in the track section
4T feeding toward the entrance end of the route, and
the reception of this steady energy at the entrance end
is required to maintain the signal governing entrance to
the route clear. When a train accepts the entering sig-
nal which. has been cleared, the signal is immediately
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testored to stop, and as the train progresses through the
block for an eastbound train movement to ‘the point of
occupancy to the track section 5T as illustrated in Fig.
4C, energy is removed from the track section 4T, and it
is again applied as a means for extinguishing the indi-
cator lamp at the entrance end of the route when the
train has progressed so as to leave the track section 5T
unoccupied in the rear of the train as is illustrated in
Fig. 4D. Thus, when the track section 5T becomes un-
occupied in the rear of the train, a restoration puise
is applied to the track section 4T for a time interval de-
termined by the thermal relay BTER at the exit end of
the route under consideration. The picking up of the
track relay 5TR, when track section 5T becomes unoccu-
pied in the rear of the train, is effective to extinguish the
block indicator lamps at both stations and cause the
restoration to normal of the traffic direction relays so
as to condition the system so that another route can
be set up, for either direction of traffic, by the same
mode of operation that has been in general considered in
setting up traffic for the typical route under comsidera-
tion.

To consider more specifically the mode of operation
heretofore described, it will be assumed that at a time
when the system is at rest, and the track layout is un-
occupied, that an operator at the station at the right-hand
end of passing siding A desires to set up a route for
the passage of an eastbound train. He designates the
entrance end of the route by the actuation -of the push
button APB, and the actuation of this button is effective
to energize the right directional traffic relay ARF. This
relay is energized by a circuit extending from () in-
cluding contact 26 of push button APB in its depressed
position, back contact 21 of relay AFX, back contact
22 of relay AF, back contact 23 of relay AFN, back con-
tact 24 of the thermal relay ATER, back contact 25
of relay ALF, and winding of relay ARF, to (—). The
picking up of traffic direction relay ARF completes its
stick circuit from (4 ), and including front contact 88 of
cancel button ACPB, back contact 89 of relay AFS, front
contact 9@ of relay ARF, back contact 25 of relay ALF,
windings of relay ARF, to (—).

Relay ARF when picked up provides for the flashing
energization of the eastbound direction indicator lamp
ARK. The circuit for the energization of this lamp ex-
tends from (F+) including front contact 26 -of relay
ARF, back contact 27 of relay AFS and lamp ARK, to

The picking up of the eastbound traffic direction re-
Jay ARF also causes the application of energy to the
track rails of the track section 4T by the energization of
the relay 4ACP. This relay is energized by a circuit
extending from (4-) including back contact 28 of relay
AF, back contact 29 of relay AFS, front contact 30 of
relay ARF, front contact 31 of relay 2TR, back contact
32 of relay ALF, back contact 33 of relay AFN, front
contact 34 of relay 3TR, wire 35, back contact 36 of
relay 4ATR, winding of relay 4ACP, and wire 37 to
(—).
line wires, if the track section 3T is of sufficient length
as to require the location of the relays 4ACP and 4ATR
at some distance from the station at the right-hand end
of passing siding A.

The picking up of relay 4ACP is effective by the
closure of its front contact 38 to apply energy across the
track rails of the track section 4T so as to cause energy
to feed through that track section to the exit end for
the direction of traffic being established, which upon re-
ception at the exit end is effective to energize the track
relay 4BTR which is connected across the track rails
at the right-hand end of the track section 4T as is shown in
Fig. 1B.

Thus the relay 4BTR is picked up, and the closure of
its front contact 39 causes the picking up of the relay BF
at the station at the exit end of the route being estab-
lished. Relay BF is energized under these conditions
by a circuit extending from the positive terminal of
battery 49, including front contact 39 of relay 4BTR,
wire 41, front contact 42 of relay. 5TR, back contact 43
of relay BFN, back contact 44 of relay BRF, front contact
45 of relay 6TR, back contact 46 of relay BLF, winding
of relay BF, and wire 47, to the negative terminal of the
battery 40. It will be noted from the circuit just de-
scribed that the relay BF can be picked up only pro-
vided that there has been no designation for a route

The wires 35 and 37 can be considered as being -
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6
made at the station at the exit end of the route being
established and only provided that the entire block, in-
cluding the detector track sections 2T and 6T for the
track switch 2W and 3W, is unoccupied by a train.

The picking up of relay BF is effective by the energiza-
tion of the relay BFX to initiate the sounding of the
bell BBX. Relay BFX is picked up by the energization
of a circunit extending from (<), including front con-
tact 48 of relay BF, back contact 49 of relay BFN, back
contact .30 of relay BRF and winding of relay BFX to
(—). This relay when picked up is maintained ener-
gized by a stick circuit extending from (4-), including
normally closed contact 51 of the push button BPB,
normally closed contact 52 of the cancellation push
button BCPB, front contact 53 of relay BFX and wind-
ing of relay BFX to (—). The sounding of the bell
BBX is initiated by ‘the closure of front contact 54 of
relay BFX, and the flashing of the eastbound direction
indicator lamp BRXK is rendered effective by the applica-
tion of flashing energy (F--) at front contact 55 of
relay BFX.

Upon observing the flashing indicator lamp BRK,
and in accordance with the ringing of the bell BBX, the
attention of an operator at the station at the exit end
of the route being established is called to the fact that
acknowledgment is now required.

At the station at the entrance end of the route be-
ing established, the steady energization -of the track sec-
tion 4T is maintained only for a time sufficient for the
energy to be repeated through the block and to cause
the picking up of relays as has been described at the op-
posite end. The timing of the duration of the application
of energy to the track section 4T is accomplished by the
thermal relay ATER (see Fig. 1A) which becomes en-
ergized upon the picking up of the relay ARF. Energy
for the heater coil of the thermal relay is provided
through a circuit extending from (+), including front
contact 56 of relay ARF, front contact 57 of relay
2TR, back contact 58 of relay AFN and winding of
thermal relay ATER, to (—). The actuation of the
thermal relay ATER after a time is effective to close
a circuit for the relay AFN, such circuit extending from
(<), including front contact 56 of relay ARF, front
contact 57 of relay 2TR, front contact 59 of relay 2TR,
contact 60 of the thermal relay ATER, back contact 61
of relay ALF and winding of relay AFN, to (—).

Relay AFN when picked up causes the termination of
energy feeding the track section 4T by the opening of
the -circuit for reiay 4ACP at back contact 33. The
closure ‘of front contact 33 of relay AFN conditions the
circuit for the relay AF so that it can be energized in
response to the transmission of acknowledgment energy
through the track sections 4T from the exit end of the
route being established. The dropping away of relay
4ACP removes energy from the track section 4T by
the opening of front contact 38, and the shifting of this
contact 38 connects the track telay 4ATR across the
track rails at the left-hand end of the track section 4T
so as to be conditioned for the reception of acknowl-
edgment energy transmitted through the track rails from
the exit end of the block. The removal of energy from
the track rails of the track section 4T causes the drop-
ping away of the relay 4BTR (see Fig. 1B), which, in
turn, by the opening of front contact 39 provides for
the deenergization of the relay BF.

Consideration will now be given to the acknowledg-
ment by an cperator at the station at the exit end of the
route being established, and this is accomplished by ac-
tuation of the push buiton BPB. It will be noted that this
push button BPB corresponds to the push button APB
at the other station, but its actvation for acknowledg-
ment is made at a time when the relay BFX is picked
up, so that the traffic direction relay BRF is picked up
at the station at the exit end of the route. This relay
BRF is picked up upon acknowledgment by a circuit ex-
tending from (), including contact 62 of push but-
ton BPB in its actuated position, front contact 3 of re-
lay BFX, back contact 64 of relay BLF, winding of
relay BRF, and resistor 65, to (—). This relay when
picked up is maintained energized by a stick circuit in-
cluding normally closed contact 66 of the cancelled push
button BCPB and front contact 67 of relay BRF.

The cessation of the sounding of the bell BBX is ren-
dered effective by the dropping away of the relay BFX to
open its front contact 54 upon the actuation of the push
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button BPB. That is, the opening of normally closed
contact 51 of the push button BPB when it is actuated
for acknowledgment, opens the stick circuit which has
been described for the relay BFX so as to cause that
relay to be dropped away. The pickup circuit for the re-
lay BFX is open at this time at back contact 5 of relay
BRF. Upon the opening of front contact 55 of relay
BFX, flashing energy is removed from the lamp BRK,
and such lamp becomes steadily energized through front
contact 68 of relay BRF and through back contact 55
of relay BFX,

Upon the closure of front contact 44 of relay BRF,
the relay 4BCP becomes energized to apply energy to
the track rails of the track section 4T at the exit end of
that track section for the route being established. The
circuit for the energization of relay 4BCP under these
conditions extends from (-), including back contact 48
of relay BF, back contact 69 of relay BFS, front contact
44 of relay BRF, back contact 43 of relay BEN, front
contact 42 of relay 5TR, wire 41, back contact 39 of re-
lay 4BTR, winding of relay 4BCP and, wire 47 to (—).
The picking up of relay 4BCP connects the track bat-
tery 70 across the track rails at the right-hand end of
the track section 4T through front contact 71.

The reception of energy through the track rails of the
track section 4T at the entrance end of the route being
established causes the picking up of the track relay 4ATR,
and the picking up of this relay closes a circuit at front
contact 36 to cause the picking up of the relay AF.
The circuit by which the relay AF is energized under
these conditions extends from the positive terminal of
battery 72, through front contact 36 of relay 4ATR,
wire 35, front contact 34 of relay 3TR, front contact 33
of relay AFN, winding of relay AF, and wire 37, to the
negative terminal of battery 72.

Tn accordance with the picking up of relay AF, a
pickup circuit is closed for the relay AFS extending from
(++) including front contact 28 of relay AF, front con-
tact 73 of relay AFN, front contact 74 of relay ARF,
and winding of relay AFS, to (—). Relay AFS when
picked up changes the energization of the direction indi-
cator lamp ARK from flashing to steady by the shifting
of contact 27. The picking up of relays AFS and A¥
respectively closes auxiliary stick circuits for the relay
AFN so as to maintain this relay picked up subsequent
to the entrance of the block by a train. Thus the relay
AFN is energized by stick circuit energy through front
contacts 75 and 76 of relays AF and AFS connected
in multiple, back contact 77 of relay AFX, front contact
78 of relay AFN and front contact 58 of relay AFN.

With the traffic direction thus established, the signal
governing entrance to the block can be cleared in ac-
cordance with the actuation of the assocjated signal con-
trol lever. Thus, if signals are provided as is shown in
Fig. 2, the actuation of the signal control lever 2-4SGL
to its right-hand position is effective to energize the mech-
anism of either signal 2 or signal 4 in accordance with
the position of the track switch 2W. If it is assumed
that the track switch 2W is in its normal position, the
signal 4 can be energized at this time. The circuit for
the energization of the winding of signal 4 extends from
(4), including front contact 87 of relay 2TR, contact 79
of the signal control lever 2-4SGL, back contact 80 of
relay ALF, front contact 81 of relay ARF, front con-
tact 82 of relay AFN, front contact 83 of relay AF, front
contact 84 of relay AFS, front contact 85 of relay 2NWP,
and winding of signal 4, to (—).

In a case where it is desirable to clear signal 2 rather
than signal 4 for the passage of an eastbound train
through the block extending between the passing sidings
A and B, this can be accomplished by the actvation of
the track switch 2W to its reverse position, which is ef-
fective to cause the deenergization of the relay ZNWP
and the energization of the relay 2RWP. Under these
conditions, the energization of signal % becomes effective
rather than the energization of signal 4 upon the actu-
ation of the lever 2-4SGL to its right-hand position. The
circuit by which the signal 2 can be energized under these
conditions extends from (--), front contact 87 of relay
2TR, including contact 78 of lever 2-4SGL in its right-
hand position, back contact 80 of relay ALF, front con-
tact 81 of relay ARF, front contact 82 of relay AFN,
front contact 83 of relay AF, front contact 84 of relay
ATS, back contact 85 of relay 2NWP, front contact 86
of relay 2RWP, and winding of signal 2, to (—).
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If it is assumed that a train accepts a clear signal 2
or 4, in accordance with whichever of the two signals
has been cleared, that signal is restored to stop by the
dropping away of the track relay 2TR which is provided
for the detector track section associated with the track
switch 2W. Thus, with reference to Fig. 2, the open-
ing of front contact 87 of relay 2TR is effective to de-
energize the signal that bas been cleared. As the train
progresses further so as to enter the track section 3T,
the track relay 3TR, in dropping away, is effective to cause
the dropping away of the relay AF by opening its cir-
cuit at front contact 34.

Relay ARF which has had its pickup circuit opened
at back contact 24 by the actuation of the thermal relay
ATER, and subsequently opened by the picking up of the
relay AFN at back contact 23, has been maintained
picked up, first by a stick circuit including normally
closed contact 88 of the cancel button ACPB, back con-
tact 89 of relay AFS, and front contact 96 of relay ARF.
Prior to the opening of this stick circuit by the picking
up of the relay AFS as has been described, the relay AF
has been picked up, and thus the relay ARF has been
last maintained energized through a stick circuit includ-
ing front contact 91 of relay AF and front contact 92
of relay ARF. Therefore, when the relay AF is dropped
away by the presence of the train in the track section
3TR, the relay ARF is in turn dropped away because of
the opening of its stick circuit at front comtact 91, its
pickup circuit being maintained open at back contact 23
of relay AFN.

When the train progresses further through the block
so as to occupy the track section 5T as is illustrated
in Fig. 4C, the dropping away of the relay 5TR causes
the deenergization of the relay 4BCP by the opening of
its circuit at front contact 42. Thus the relay 4BCP
is dropped away and opens the circuit feeding the track
rails of the track section 4T at front contact 71. The
track relay 4ATR at the opposite end of the track section
4T is already dropped away, however, because of the
shunting of the track rails by the train, and the removal
of energy from the track rails of the track section 4T
by the presence of the train in track section 5T merely
is effective in preventing the reenergization of the track
relay 4ATR until the train has progressed out of the
track section 5T.

As the train progresses so as to leave the track section
ST as is illustrated in Fig. 4D, the sequence of relay op-
erations is initiated as is shown by the sequence chart
of Fig. 5D wherein energy is fed through track rails
of the block to the entrance end for a predetermined
time sufficient to cause the extinguishing of the block
indicator lamp ARK at the entrance end of the block.

To consider specifically the mode of operation involved
under these conditions, the picking up of the relay STR
closes a circuit that has been described for the energiza-
tion of the relay 4BCP. Relay 4BCP when picked up,
closes front contact 71 and. thus applies energy to the
track rails of the track section 4T. The reception of
this energy at the opposite end of the track section 4T
causes the picking up of relay 4ATR (see Fig. 1A),
which in turn provides for the energization of the relay
AF through a circuit which has been described. Relay
AF in picking up causes the dropping away of the relay
AFS, which has been held by a stick circuit extending
from (), including back contact 28 of relay AF, front
contact 28 of relay AFS, and normally closed contact
92 of cancel button ACPB. Connected in multiple with
the contact 92 of the cancel button ACPB is a back
contact 93 of the approach locking relay 4AS for the
purpose of preventing restoration of the relay AFS by
manual cancellation at a time when the approach locking
is effective in a manner to be hereinafter considered.

The energy applied to the track section 4T is timed
by the thermal relay BTER (see Fig. 1B) which has its
winding energized upon the picking up of the track relay
5TR through a circuit dependent upon the presence of
the train in the detector track section 6T. This cir-
cujt extends from (4-), including front contact 94 of
relay BRF, front contact 95 of relay 5TR, back con-
tact 96 of relay 6TR, back contact 97 of relay BFN
and winding of relay BTER, to (—)}. Upon actuation
of the thermal relay BTER, its front contact 98 becomes
closed after a time, and the closure of that contact causes
the dropping away of the relay BRF by applying a shunt
across the winding of that relay extending from (+),
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including front contact 98 of relay BTER, front contact
99 of relay BRF, back contact 108 of relay 6TR, front
contact 101 of relay 5TR, and limiting resistor 65, to
(—). Thus the relay BRF is dropped away and the
dropping away of that relay is effective by the opening
of front contact 99 to open the shunt circuit that has
just been described as being applied.

The dropping away of rslay BRF extinguishes the
traffic direction lamp BRK at the associated station by
the opening of its circuit at front contact 68. The drop-
ping away of the relay BRF is also effective to cause
the dropping away of the relay 4BCP, and thus cause
the opening of front contact 71 to remove energy from
the track section 4T. The circuit for the relay 4BCP
is opened at front contact 44.

In accordance with the removal of energy from the
track rails of the track section 4T, the relay 4ATR (see
Fig. 1A) is dropped away at the entrance end of the
route for the traffic direction that has last been estab-
lished, and the dropping away of this relay causes the drop-
ping away of the relay AF by the opening of its circuit at
front contact 36. Relay AF when dropped away, in turn,
provides for the dropping away of the relay AFN by the
opening of its stick circuit at front contact 75, the front
contact 76 of relay AFS having already been opened.
Thus the restoration of the directional control apparatus
to its normal conditions has been automatically effected
upon a train leaving the block. The opening of front
contact 194 of relay AFN extinguishes the traffic direc-
tion lamp ARX.

Provision is made by the cancel buttons CPB at the
respective stations for manual cancellation in case it is
desirable to change the direction of traffic that has been
established. Thus, it is provided that by actuation of

the canceilation buttons at the respective stations, the 3

traffic direction control relays can be restored to their
normally deenergized positions, provided there is no
train present in the block, and provided that the approach
locking for the signal involved is released.

Assuming traffic direction to have been set up for an
eastbound train as has been described, and assuming the
track layout to be unoccupied by a traim, cancellation
can be rendered effective, subsequent to the restoration
of the signal control lever to siop, by the actuation.of
the cancel buttons ACPB and BCPB at the stations at
the respective entrance and exit ends of the block.

At the exit end of the block, the actuation of the can-
cel button BCPB is effective to cause the dropping away
of the relay BRY by the opening of normally closed
contact 66 of the cancellation button. Relay BRF is
dropped away because its pickup circuit is open at front
contact 63 of relay BFX at this time, and because there
can be no energy fed through the stick circuit including
back contact 105 of relay BFS and front contact 106 of
relay BF on account of the relay BF being deenergized
at this time.

The dropping away of relay BRF extinguishes the
traffic direction indicator lamp BRK by the opening of
its circuit at front contact 68, and the dropping away
of this relay also deenergizes the relay 4BCP by the
opening of its circuit at front contact 44. Relay 4BCP
in dropping away removes energy from the track rails
of the track section 4T by the opening of front contact
71, and thus completes the restoration to normal of the
apparatus at the exit end of the block.

In accordance with the removal of energy from the
track rails of the track section 4T, at the entrance end
of the block, for the traffic direction that has been estab-
lished, the relay 4ATR (see Fig. 1A) is dropped away,
and the dropping away of this relay, by the opening of
front contact 36, deenergizes the relay AF at the station
at the right-hand end of passing siding A.

Upon the dropping away of the relay AF, the circuit
for the control of the entering signal 4 (see Fig. 2) is
opened at front contact 83 so as to cause the restoration
of that signal to step. Upon the restoration of signal
4 1o stop, the approach locking relay 4AS (see Fig. 1A)
is picked up according to the usual practice in the con-
trol of approach locking relays, and the picking up of
this relay is effective by the opening of its back con-
tact 93 to remove a shunt that is applied across the cancel
button contact 92 of button ACPB so as to condition the
relay AFS so that it can be deenergized upon the actua-
tion of this cancel button.

As an operator actuates the cancel button 9CPB at this
time, the opening of normally closed contact 92 of that
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button causes the release of the relay AFS because its
pickup. circuit is open at front contact 28 of relay AF.
The dropping away of relay AFS causes the dropping
away of the relay AFN by the opening of the stick circuit
for that relay at front contact 76, front contact 75 of
relay AF having been already opened. The winding of
the thermal relay ATER has been deenergized by reason
of the relay AFN having been picked up so as to open
back contact 58, and therefore, there is no pickup circuit
closed for the relay AFN at this time.

Also, in accordance with the actuation of the cancel
button ACPB, energy is removed from the traffic direction
relay ARF by reason of the opening of normally closed
contact 88 of this cancel button. Energy has already
been removed at front contact 91 of relay AF due to the
dropping away of.that relay, and there is no energy ap-
plied to the pickup circuit for relay ARF at this time
because of the circuit being normally open at contact 20
of the push button APB. Because of the relay AFN being
the last relay to be dropped away upon restoration accord-
ing to the mode of operation that has been described, this
relay is effective to hold energy on the traffic direction
lamp ARK by the closure of its front contact 104 until
completion of the restoration of all relays at the asso-
ciated station has been made.

After having considered manual restoration of the
traffic directional control apparatus for a particular route
as has been described, it will be readily apparent that res-
toration must be initiated at the exit end of the route,
because it is required that the relay AF or BF at the en-
trance end of the route be dropped away for restoration
of the signal to stop in order to restore the approach lock-
ing so as to permit manual cancellation at the entrance
end of the route. In other words, the relay AF must be
dropped away in order to put the signal 4 to stop so that
the relay 4AS can be restored to its normally energized
position as has been described so as to open back contact
93 and permit the dropping away of the relays AFS and
AFN as has been described. If the cancel button at the
entrance end of the route should be actuated first, rather
than the cancel button at the exit end of the route, there
will be no restoration, because the relay AF or BF at
the associated station will be picked up so as to provide
stick energy directly for the traffic direction relay at that
station. For example, the application of energy by front
contact 91 of relay AF through front contact 90 of relay
ARF te the winding of relay ARF prevents the dropping
away of relay ARF in case the cancelled button ACPB
should be actuated prior to cancellation having been
made at the exit end of the route.

1t is to be understood that the system of traffic control
as illustrated in Figs. 1A and 1B can be used in connec-
tion with different arrangements of signalling, and thus the
signal arrangement provided aceording to the track layout
illustrated in Fig. 3 can as well be used. This signalling
arrangement is slightly different in that it provides for
the setting up of distinctive switching signals at the re-
spective ends of the block, which are provided particularly
for the purpose of local switching moves at that station
and de not require the setting up of traffic through the
block. However, an interlock is provided so as to check
that there is no switching signal designated by an asso-
ciated signal control lever at either end of the block be-
fore traffic can be set up so as to clear a signal governing
entrance to the block. This is acomplished by the incls-
sion of contact 187, for example, of the switching signa}
control lever ZSGL in series with front contact 31 of relay
2T in the circuit for the enrgization of the relays AF
apd ACP, the remainder of the circuits for these relays
being the same as has been described specifically with
reference to the circuit organization illustrated in Fig. 1A.
The circuit for the control of the relay BF is similarly
modified according to Fig. 3 by the inclusion of contact
108 of the switching signal lever 6SGL in its normal posi-
tion in series with the front contact 45 of relay 6TR.

Inasmuch as the switching signals do not require the
setting up of traffic control, but do require a check that
no route is set up through the block, the clearing of a
switching signal is accomplished through back contacts
of the traffic direction relays in a manner to insure that
there is no traffic set up through the block. Thus, the
conirel of a switching signal is arranged according to Fig.
3 to include contact 189 of signal lever 2SGL in its right-
hand position, back contact 110 of relay ARF, back con-
tact 111 of relay ALF and back contact 112 of relay AFS.
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The signal control from the back contact 1i2 of relay
AFS is indicated by the dotted line 113 as extending to
the signals 2A, 2B, 2C, and 2D, and it is to be under-
stood that additional circuit control contacts as required
are included in this dotted portion of the circuit. Such
additional contacts can include switch selection contacts
of the track switches 2W and 4W so as to select signal
2B, 2C, or 2D to be cleared in accordance with whichever
one of the tracks is positioned for the train movement.
The signal 2A is energized for all switching movements,
and thus it displays an aspect beyond the passing sidings
A and C distinctively indicative of a switching operation
so as to definitely inform a trainman that he must not
proceed through the block.

The mode of operation for the clearing of the signal 4,
or the signal 5, governing entrance to the block, is as-
sumed to be accomplished for the signalling arrangement
shown in Fig. 3 by a mode of operation comparable to
that which has been heretofore specifically described.
Thus, when the traffic direction relays are properly con-
ditioned for a route through the block governed by the
signal 4, for example, this signal is energized in accord-
ance with the actuation of the signal control lever 4SGL
to its right-hand position by a circuit including contact
114 of signal control lever 4SGL in its right-hand posi-
tion, front contact 112 of relay AFS, back contact 111 of
relay ALF, front contact 110 of relay ARF, front con-
tact 115 of relay AFN, front contact 116 of reiay AF, and
additional signal controls as required according to prac-
tice included in the dotted connection 117 extending from
the front contact 116 of relay AF to the signal 4.

Having thus described specifically a typical circuit or-
ganization and the mode of operation involved in setting
up a route for a particular direction of traffic, it is to be
understood that this description is typical of the mode
of operation for the establishment of a route for the op-
posite direction of traffic, as the apparatus provided for
both traffic directions is similar and has a similar mode
of operation.

1t is also to be understood that various modifications,
adaptations, and alterations may be made to the specific
form of the invention shown and described in accordance
with the requirements of practice without departing from
the spirit or scope of the present invention except as
limited by the appending claims.

What we claim is:

1. A manual block signalling system for a stretch of
single track constituting a block having an entering signal
at each end and connecting passing sidings at respective
stations comprising in combination, a self restoring manu-
ally operable contacting means at each station, traffic
direction relays at each station for both directions of traf-
fic, a track relay and a source of energy associated with
the track rails of the block at each station, circuit means
at each station responsive to the actuation of said manu-
ally operabie contacting means for selectively energizing
one or the other of said traffic direction relays at the
associated station, dependent upon whether or not said
track relay at the associated end of the block has been
temporarily energized in accordance with the actuation of
said manually operable contacting means at the other
station, said circuit means being effective until cancelled,
track oircuit control means for disconnecting said track
relay from the track rails and connecting said source of
energy in response to the energization of either of said traf-
fic direction relays at the associated station, a timer at
each station set into operation upon the energization of
that traffic relay at the corresponding station governing
traffic to the other station and effective to allow said source
of energy to be connected to the track rails by said track
circuit control means for only a predetermined interval
at such station, and signal control means for each of said
entering signals permitting that signal to be cleared only
subsequent to the energization of that one of said traffic
direction relays governing traffic to the other station and
said track relay at the associated end of the block.

2. A manual block signalling system for a stretch of
single track comstituting a block having an entering signal
at each end and connecting passing sidings at respective
stations at the block ends comprising in combination,
self restoring manually operable contacting means at each
station, traffic direction relays for both directions of traffic
at each station, a track relay and a source of energy asso-
ciated with the track rails of the block at each end, each
of said track relays being normally connected to the track
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rails, . circuit means at each station responsive to the
actuation of said contacting means for selectively energiz-
ing one or the other of said traffic direction relays at
the associated station, dependent upon whether or not said
track relay at the associated end of the block has been
temporarily energized, track circuit control means at each
station for disconnecting said track relay from the track
rails and connecting said source of energy in response to
the energization of either of said traffic direction relays
at the associated end of the block, and a timer at each
station controlled by said traffic direction relay at such
station governing traffic to the other station for acting on
said track circuit control means to permit said source of
energy to be connected to the track rails for only a pre-
determined interval at the station first to have its manually
operable contacting means actuated.

3. In a manual block signalling system for governing
entering signals at respective stations at the ends of a
single track block connecting two passing sidings, manu-
ally operable means at each station for designation of
respective enirance and exit ends of a route extending
through the block from station to station for either direc-
tion of traffic, a source of energy and a track relay at each
station, the track relay being normally connected across
the track rails but being disconnected upon the connection
of said source of energy to the track rails at the associated
end, circuit means including a timing device at each station
effective in response to the actuation of said manually oper-
able means for designation of an entrance point for con-
necting said source of energy to the track rails for only a
predetermined length of time so as to actuate said relay
at the other station, circuit means at each station effective
upon the actuation of said manually operable means for
designation of an exit point, subsequent to said track relay
at the associated station having been actuated by energy
feeding through the block, for connecting said source of
energy to the track rails to feed through the block toward
the entrance end of the route being established, an indica-
tor at each station distinctively actnated in response to the
respective entrance and exit designations, and means in-
cluding said timing device effective upon the block becom-
ing unoccupied in the rear of a train for connecting said
source of energy to the track rails at the exit end of the
block for the direction of traffic that has been last estab-
lished for only a predetermined time interval, and circuit
means including energy feeding through the track rails
during said time interval after passage of a train for re-
storing said indicator at the enirance end of the block for
the direction of traffic that has last been established.

4. Tn a manual block signalling system for a stretch of
single track constituting a block extending between two
stations and connecting passing sidings at the respective
stations, manually operable self-restoring contact means
at the respective stations, traffic direction indicators at
both stations for indicating the respective directions of
traffic established, a source of energy and a track relay
selectively connected to the track rails of the block at both
stations, said track relay at each station being normally
connected to the track rails and said source of energy at
each station being normally disconnected from the track
rails, circuit means including a timer responsive to the
initial actuation of said manually operable means at a
given station for connecting said source of energy to the
track rails for only a predetermined time interval sufficient
to cause the actuation of an indicator at the other station,
and circuit means at the other station effective in response
to the actuation of said manually operable means subse-
quent to the actuation of said indicator at the associated
station for steadily connecting said source of energy to
the track rails to distinctively actuate an indicator at the
station at which said manually operable means has first
been actuated.

5. In a manual block signalling system for a stretch of
single track between two block stations, a signal at each
end of the block for governing the entrance of traffic into
such block, manually operable means at each block station
for governing circuit elements at that station to establish
entrance and exit controls respectively, a source of energy
and a track relay at each end of the block. each track
relay being normally connected across the rails at its end
of the block, circuit means at each block station effective
in response to a manual operation of a circuit element to
designate an entrance control for disconnecting said track
relay at that end and counecting said source of energy
across the track rails at that end for a short interval of
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time, circuit means at each station effective in response
to the manual actuation of a circuit element to designate
an exit control for disconnecting said track relay at that
end and steadily connecting said source of energy across
the track rails at that end, and circuit control means for
each entering signal effective to clear the associated signal
only when an entrance control is established by the asso-
ciated circuit elements and said track relay for the corre-
sponding end is steadily energized through the track rails
of the block from the opposite end.

6. A manual block signalling system for a stretch of
single track constituting a block extending between two
stations and connecting successive passing sidings at the
respective stations comprising in combination, an entering
signal for said block at each station, manually operable
means at each station for designating the entrance and exit
ends of a route, a source of energy and a track relay at
each end of the block, said track relay at each end being
normally connected across the track end, circuit means
effective at either station in response to the actuation of
said manually operable means for designation of an en-
trance route end for temporarily disconnecting said track
relay and temporarily connecting said source of energy
to the track rails for only a relatively short time interval,
circuit means effective at either station in response to the
actuation of said manually operable means for designation
of an exit route end following the temporary actuation of
said track relay for the corresponding end over the track
rails of the block from the entrance end for disconnecting
said track relay and steadily connecting said associated
source of energy to the track rails, signal control means for
each of said entering signals permitting the clearing of the
associated signal subsequent to the entrance designation by
the actuation of said manually operable means at the asso-
ciated station and only so long as said associated track
relay is actuated by energy fed through the track rails of
the block from the exit end for the direction of traffic
being established.
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7. In a manual block signalling system for a stretch of
single track between two block stations, a signal at each
end of the block for governing the entrance of traffic into
such block, manually operabie means at each station for
governing circuit elements at that station to establish en-
trance and exit controls respectively, a source of energy
and a track relay at each end of the block, each track
relay being normally connected across the rails at its end
of the block but being capable of being disconnected and
having said source of energy connected across the rails in
response o an entrance or exit control at its station, en-
trance control circuit means at each station effective in
response to a manual operation of a circuit element to
designate an entrance control for disconnecting said track
relay at that end and connecting said source of energy
across the track rails for a short interval of time, exit con-
trol circuit means at each station effective in response
to the manual designation of an exit control following
the energization of the associated track relay for a short
interval of time for disconnecting said track relay at that
end and steadily connecting said source of energy across
the track rails at such end, signal circuit control means
for each entering signal permitting it to be cleared only
when an entrance control has been designated at the asso-
ciated station and the associated track relay is steadily
energized by energy received through the track rails from
the opposite end of the block, and circuit means at each
station rendered active by the passage of a train out of
said block at that station for automatically acting on said
exit control circuit means to restore it to a normal con-
dition.
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