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22 Claims.

This invention relates to a traffic direction
controlling system for railroads and it more par-
ticularly pertains to a system of this type applied
to a stretch of single track signaled through the
medium of a centralized traffic controlling sys-
tem to facilitate train movements in both direc-
tions.

Single track railroads are usually equipped
with signaling systems of the absolute permissive
block type in which trains may move in only
one direction in a. single track section at one
time and where following frains are protected
by signaling indications of clear, caution and
stop depending on the extent of unoccupied track
ahead, the same as in double track signaling
where a danger signal indicates the entrance
into an occupied block, a caution signal indicates
the entrance into a block in the rear of an occu-
pied block and a clear signal manifests at least
two unoccupied blocks in advance of said signal.
In other words, absolute permissive block or APB
systems prevent the entrance of all opposing
trains and permit the movement of following
trains with the usual train spacing. In APB sig-
naling systems of the superimposed manual con-
trol type, the starting signals as well as the
entering signals located at each end of each
single -track section have superimposed thereon
manual control so that these signals may be per-

_mitted to clear through suitable control mecha-
nism governed from a central office.

In view of the above and other important con-
siderations, it is proposed in accordance with the
present invention to provide a less expensive
equivalent of APB signaling. One particular ap-
plication of the present invention relates to the
provision of APB signaling in territory where
other forms of sighaling are at present in service
such as on single track with overlap signaling
and on double track signaling with line circuits
or repeated track circuits.

The present invention is applicable to manu-
ally controlled signaling systems and although it
may be applied to the unit wire type, the pres-
ent embodiment indicates one manner of provid-
ing the characteristic features of the invention
in a centralized traffic controlling system of the
selector type. The selectors indicated in the
drawings by the dotted rectangles are controlled
from a central control office through the medium
of the line circuit indicated by dotted line LN
which. connects the selectors with the control
office; Although the control office is not shown
it will be understood that it may be located at

(Cl. 246—3)

either end of the line as determined by local
conditions. : .

- Other objects, purposes and characteristic fea-
tures of the invention will in part be pointed out
in the following description and will in part be:
obvious from the drawings. )

In describing the invention in detail, reference
will be made to Figs. 1, 2, 3, 4, 5 and 6. Figs. 1
and 2 when placed end. to end with Fig, 2 to the
right of Fig. 1 and with correspondingly num-
bered lines in alisnment constitute a drawing
which shows the invention applied to a single
track section connecting the ends of diverging
routes or passing sidings.

Fig. 3 indicates a modified arrangement of the
trafiic direction relays TD which may be pro-
vided if desired and which will be explained more
in detail later.

Big, 4 illustrates a portion of a light signal of
the dquick acting spectacle type operated to the
danger position. This type of light signal is indi-
cated in connection with the circuit diagram of
Figs. 1 and 2 in the danger, clear and caution
positions, and the showing in- Fig. 4 indicates
more in detail the plan of the device. ’

Fig. 5 indicates the battery used at each loca-
tion. - It will be understood that a. separate hat-
tery with a center tap (CN) is provided at each
location with terminals (<) and (—) connected
to the circuits so indicated at the respective loca-
tions only. Center tap (CN) of the battery at
each location is connected to a. common conduc-
tor which leads to 21l locations so that the center
taps of all the batteries are connected together.

Fig. 6 indicates a modification of the inven-
tion whereby a call-on signal may be controlled
to permit its clearing for an' engine to return to
its train which has been left in the approach
track section. ’

Equipment

Referring to Figs. 1 and 2 the stretch of track
has been shown divided inte blocks by insulating
joints to provide the usual track circuits and
detector track circuits... At the left hand or west
end of the single track séction is shown a pass-
ing siding IPS and the movement of traffic be-
tween this siding and the single track section is
governed by a track switch, At the right hand
or east end of the single track section is shown
a passing siding 2PS connected to the main track
by a track switch for governing the movement
of traffic between this passing siding and the
single track section.

With the track switch at the west end of the
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single track section are associated a main start-
ing signal |AE and a dwarf starting signal IBE
for governing respectively movement of trains
off the main track and off the side track of pass-
ing siding I1PS onto the single track section TK.

This track switch also has associated therewith -

the entering signal 1AW and the associated low
speed signal IBW for governing the movement

of trains off of the single track section TK into

the main track and the side track respectively of
the passing siding 1PS. Similarly, the track
switch at the east end of track section TK has
associated therewith starting signals 4AW and
4BW, an entering signal 4AE and a low speed
signal 4BE.

The detector track circuit associated with the
switch at the west end of the track section in-
cludes a track relay |T normally energized by
the usual track battery. The second track cir-
cuit in advance of signal 1AE includes the track
relay 2T normally energized by the usual track
battery. The track circuit in advance of signal
2AE includes the track relay 3T normally ener~
gized by the usual track battery. The next two
track circuits in advance of signal 2AE include
track relays 4T and 5T normally energized by
the usual track batteries. The' track circuit in
advance of signal 3AE includes the track relay
6T normally energized by the usual track bat-
tery.  The detector track circuit associated with
the switch at the east end of the track section
includes a track relay 1T normally energized by
the usual track battery.

Attention is called to the fact that each of the

: starting signals 1AE, {BE, 4AW and 4BW and

the entering signals (AW, IBW, 4AE and 4BE
are stop and stay signals, as conventionally indi-
cated by the rectangular single blades and that
the intermediate signals are permissive signals,
it being of course understood that the present
invention is not limited to signals of the type
shown and that multiple aspect control light
signals may be used if desired. The intermediate
permissive signals are indicated as being of the

. quick acting spectacle type light signal such, for

example, as disclosed in the pending application
of Joaquin Rosell, Ser. No. 607,111 filed April
23, 1932,

Each signal has been shown controlled by an .

associated home and distant relay HD having a
prefix number and letter corresponding to the sig-
nals-which it controls. These HD relays may be of
the retained neutral polar type for the purpose
of preventing more than one signal being af-
fected:by the reversal of polarity on the circuit.
This eliminates the necessity of a slow releasing
repeater relay for this purpose. The retained
neutral feature refers to the particular design of
the relay whereby its neutral contact remains in
its picked up position when the current through
its winding is reversed for switching the position
of the polar contacts.

~The position of the track switch at the west
end of the track section is indicated by the usual
switch repeating relay {WP and the position of
the switch at the east end of the track section
is. indicated by switch repeating relay 2WP.
With the corresponding switch in its normally
locked position the associated WP relay has its
neutral contacts picked up and its polar contacts
positioned to the right. With the corresponding
switch in its reverse locked position, the switch
repeating relay has its neutral contacts picked
up and its polar contacts positioned to the left.

78 Theése switch repeating relays indicate the asso-
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ciated switches in their unlocked positions by
dropping their neutral contacts.

At each signal location is shown a traffic direc-
tion relay TD having a prefix number corre-
sponding to its location in the circuit. The con-
trol of these traffic direction relays is such that
they have their polar contacts positioned to the
right for governing traffic from left. to right or
in an eastbound direction and with their polar
contacts positioned to the left they govern traffic
from right to left or in a westbound direction,
all subject to fraffic. conditions as will be ex-
plained in detail.

At the west end of the single track section has
been shown a route control relay IRR used for
governing the eastward movement of trains from
the main track onto the track section TK. Route
control relay 2RR is used for governing the east-
ward movement of trains from the passing sid-
ing IPS onto the main track section TK. Simi-
larly, route control relay 3RR shown at the east
end of the single track section is used for gov-:
erning the westward movement of trains from:
the main track onto the track section TK. Route
control relay 4RR is used for governing the move-
ment of trains from the passing siding 2PS onto:
the track section TK. The control of these roiute:
control relays is not shown'in the present draw-
ings but they may be controlled over the:com-
munication line circuit of the centralized traffic
controlling system, as disclosed, for example, in
the prior application of N. D. Preston, Ser. No.
573,079 filed November 5, 1931.

The control of signals 1AW, IBW, §AE and
4BE is not shown in the present drawings. This
control is contemplated as being by means of

additional HD relays in accordance with traffic:
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in advance in the same manner as disclosed: for

signals 1AE, IBE, 4AW and 4BW. It is not be--

lieved necessary to further complicate the: draw=
ings by showing these additional controls since:

sufficient structure is provided to indicate the-

method of carrying out the present invention,
Relay TDP repeats the operation of the neu-
tral contact of relay 5TD for a purpose which
will be explained in-detail. Having now pointed:
out the essential elements of a single track: sec-
tion of railway track through which trains may:
move in opposite directions; it is believed. éx=
pedient to consider the operation of the system,;
that is, the movement of trains from one passing

siding to the other and observing how such direc-

tion of train movements may be changed by
the operator. In addition to the common: line-
above mentioned which connects the various lo=
cations, these locations are also connected: by
two conductors such as' 10 and i1 over which
signaling is governed in a manner to be: later
described in detail.

Operation

The starting signals at the west and east ends
of the track section normally indicate stop.
Signals . IAE and IBE at the west end of the
section indicate stop due to conductors 12, 183.

and {4 leading to these signals being deenergized -

at normally open front contacts {5 and 16 of
relays IRR and 2RR respectively. Similar con-
cductors leading to signals |AW and IBW are
likewise normally deenergized but since these
signals-are controlled in accordance with traffic
conditions in advance, their controlling circuits
have been omitted. Signals 4AW and 4BW- at
the east end of the track section normally indi-
cate stop because conductors 52, 53 and 54 lead-
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ing to these signals are deenergized at. normally
open front contacts 55 and 56 of relays 3RR and
4RR respectively. Likewise, signals 4AE and 4BE
normally indicate stop and since’ these signals
are controlled in accordance with traffic condi-
tions in advance, their controlling cércuits have
been omitted.

As indicated by the arrow in the.upper left‘
hand portion of Fig. 1, the normal direction of
traffic is from west to east.
permissive signals 2AW and 3AW, which are the
permissive signals for westbound. traffic, do not
rormally show any indication since the lamp cir-
cuits of these signals are normally deenergized.
The circuit leading to the lamp of signal 2AW
is deenergized at normally open back contact 11

of relay 4T. The lamp circuit of signal 3AW:is

deenergized at normally open back contact 8§71
of relay 4TD. Likewise, the lamp circuits of
signals 2AE and 3AE are deenergized at nor-
mally open back contacts (8 and 58 of relays 27T
and 5T respectively.

By referring to Fig. 4, 1t W111 be noted that
lamp ILP of the intermediate signal is perma-
nently positioned behind the spectacle SP at the
center position. In this position the red filter
or screen (R) ig in front of larap LP. It will
also be noted that when spectacle. SP is actuated
to the left, the yellow screen (Y) is:positioned in
front of lamp LP and when actuated to the right
the green screen (G) is positioned in front of the
lamp. The spectacles of these intermediate per-
missive signals occupy the positions indicated in
Figs. 1 and 2 due to the assumed conditions of
the circuits illustrated in these drawings, and it
will be understood that they are actuated to the
proper positions and the lamps are lighted when
conditions are set up for indicating traffic: con-
ditions over the various blocks of the track sec-.
tion TK. It will be assumed that the operating
mechanisms of these intermediate signals posi-
tion the green or clear screens .over the lamps
when (+4) potential is applied to the motor as
shown, for example, in connection with signal
2AE. When (—) potential is applied to the mo-
tor which actuates these signal devices, the yellow
or caution screen is positioned opposite the lamp
as indicated in connection with signal 3AE.
When the motor is deenergized the red- or stop
screen is positioned in front of. the indicating
lamp as indicated in connection with signals 2AW
and 3AW.

Relay (EHD is energized to -its right hand
(clear) position over a circuit which extends
from (), contact 19 of signal 2ZAE in its right

hand position, contact 20 of relay 2TD in-its

right hand position, front contact 2{ of relay 2T;
front contact 28 of relay (T, contact 22 of relay
{TD in its right hand position and winding of
relay {EHD, to (CN). Relay 2EHD is energized
to its right hand (clear) position over a circuit
extending from (4), contact 23 of relay 2WEHD
in its right hand position, front contact 5 of re-
lay 2WHD, contact 24 of relay 3TD in its right
hand position, front contact 28 of relay 3T, con-
tact 26 of relay 2TD in its right hand pssﬂ:lon
and winding of relay 2EHID, to (CN).

Relay 2WHD is energized to its right hand

(ciear) position over a circuit extending from
(+), contact 58 of signal 3AE in its left hand
position, contact 60 of signal 8AE: in- its -left
hand position, contact 61 of relay 4TD in "its
right hand position, front contact 62 of relay 5T,
conductor 18, frent contact 27 of:relay. 4T, con-

75 tact 28 of relay 3TD in its right: hand position

The intermediate

and winding of relay 2WHD, to (CN). Relay
S3EWHD is energized to its left hand (caution):
position over a circuit which extends from (—),
contact 64 of sighal 4AE, contact 66 of relay 5TD
in its right hand position, front contact 85 of
relay TT, front contact 61 of relay 6T, contact
68 of relay 4TD in its right hand position and
winding of relay SEWHD, to (CN). Relay sWHD
is deenergized (stop) due to contact 66 of relay
5TD being in its right hand position.

Relays ITD, 2TD, 3TD, 4TD and 5TD are ener-
gized to their right hand (east) positions by
means of a circuit which extends from (4-), back
contact 68 of relay 4RR, back contact 70 of relay
3RR, front contact 7! of relay TDP, winding of
relay 5TD, front contact 12 of relay 1T, front
contact 13 of relay 6T, front contact 14 of relay
5T, winding of relay 4TD, conductor 11, front
contact 75 of relay AT, front contact 716 of relay
3T, winding of relay 3TD, front contact 11 of
relay 2T, winding of relay 2TD, front contact
18 of relay IT and winding of relay I'TD, to (CN)..:
Relay TDP is normally energized over an obvious
circuit extending through front contact 19 of
relay BTD.

It will now be assumed that there is an east-
bound train standing on the main track of pass-
ing siding IPS and that the operator in the
control office wishes this train to pass into the
main track of the passing siding 2PS. Thé oper=
ator may first clear entering signal 4AE, which
is accomplished through the medium of the com-
munication system in a manner which is. not
shown but which will be obvious from the manner
in which signal AR is cleared as described below.
The clearing of signal 4AE switches contact 64

of this signal from (—) to (4) which energizes:
relay 3EWHD to its right hand (clear) position:

over the above described circuit.

Signal 3AE is now actuated to its clear posmon
by means of a circuit extending from (4), con-
tact 80 of relay 3EWHD in its right hand dotted
position, front contact 8f of relay 3EWHD, con-
tact 82 of relay 4TD in its right hand position,
and winding of the motor which governs the
signal mechanism of signal 3AE, to (CN). Since
track relay 5T is energized at this time the lamp
circuit associated with signal 3AE is deenergized.
The movement of contact €8 of the signal mecha-
nism associated with signal 3AE to its right hand
position applies (4-) potential to the circuit lead-
ing to relay 2WHD so that this relay remains in
its right hand position. It will thus be seen that

the clearing of signal 4AE allows signal 3AE to:

assume its clear position by reason of the reversal
of polarity applied to relay 3EWHD.

The operator may. clear the signal IAE by‘
causing the communication system circuits to
funetion to pick up relay IRR. . Signal IAE is

cleared over a circuit which extends from (4);

front contact 30 of relay IEHD, contact 31 :of
relay {TD in its right hand position, front contact

32 of relay IWP, contact 33 of relay IWP in its

right hand (normal) position, front contact 19

of relay IRR, contact 234 of relay IEHD in.its:
right hand position, conductor 13 and through‘

signal IAE, to (—).
The train under consideration may now re-
spond to the clearing of signal IAE and pass

into the single track section TK.: . As the train:

enters the track section associated with signal
{AE, relay T will be dropped to effect the putting

of signal IAE to stop by opening the above de-.

seribed circuit of relay (EHD at front contact
29 which in turn drops contact 30 of relay IEHD:
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78 front contact 5 of relay 2WHD, contact 24: of:

to- deenergize signal {AE. Relay [T likewise

opens at front contact 78 the above described
circuit of the TD relays so that it is impossible

to change the direction of traffic while a tramn

is -in the track section.

When the train enters the block to the left of
signal 2AE, track relay 2T is deenergized which
closes a circuit at its back contact 18 for lighting
the lamp of signal 2AE and since this signal is
in its clear or green position, an indication is
given: to the approaching train that the next
block is clear. The dropping of relay 2T main-
tains the circuit of the traffic direction relays
open:at front contact 17. The dropping of front
contact 21 of relay 2T deenergizes the circuit
leading to ‘relay |IEHD so that signal (AE is
maintained in its stop position because contact
30 remains down after relay I'T picks up its front
contact 29.

withi: signal. 2AE, relay 3T is deenergized and at
front contact 16 the circuit of the trafiic direc-
tion. relays is. maintained open. The dropping
of: front contact 25 of relay 3T deenergizes the
circuit of relay 2EHD so that signal 2AE is put
to:stop by deenergizing the motor circuit at
front. contact 35 of relay 2EHD. The indicator
contacts of signal 2AE now assume the stop posi-
tions indicated in Fig. 4 which connects (—)
through contact 9 in its right hand position,
contact. 19:in its left hand position, contact 20
of .relay 2TD in its right hand. position to the

winding. of relay IEHD over the remainder of
the: circuit previously described. Relay (EHD.
- now assumes its left hand position and since relay
. IRR is picked up, g circuit is closed for actuating

signal {AE to give a caution indication which
circuit extends from (<), front contact 30 of
relay {EHD, contact 31 of relay 1 TD in its right
hand position, front contact 32 of relay {WP,
contact 33 of relay IWP in its right hand posi-

tion, front contact 15 of relay {RR, contact 34
of relay {EHD in its left hand dotted position-

and conductor 14 to signal 1AE. »

As the train passes into the next section of
track, relay 47T is deenergized. Relay 4T main-
tains: the. circuit of the TD relays open at front
contact 75. The dropping of front contact 27
of: relay 4T deenergizes relay 2WHD so that
signal 2AW is maintained in its stop position
by: the dropping of front contact 83 of relay
2WHD. As the train passes into the next sec-

tion, relay 5T is deenergized and at its front

contact T4 the circuit of the TD relays is main-

. tained open. The dropping of front contact 62

of relay 5T also maintains the circuit of relay
2WHD deenergized. The dropping of back con-
tact 58 of relay 5T energizes the lamp associated
with signal 3AE and since this signal is in-its
clear position as previously pointed out; a visual
indication is given of this fact.

- As the train passes into the block associated
with signal 3AE, track relay 8T is deenergized.
The dropping of front contact 61 of relay 6T
deenergizes relay SEWHD which actuates signal

3AE: to its stop position by opening . its motor
Signal 3AE in its stop-

circuit at contact 8i.
position connects (—) over the previously de-
scribed circuit leading to relay 2WHD so that

this: latter relay is energized to its left hand

dotted position. A circuit is now closed for ac-
tuating relay 2EHD to its left hand dotted posi-
tion which extends from (—), contact 28 of
relay 2WHD in -its left hand dotted position,

2,109,158

relay 3TD in its right hand position, front con-
tact 25 of relay 3T, contact 26 of relay 2TD In
its right hand position: and winding of relay
2EHD, to (CN).- Relay 2EHD in its left -hand
position closes a:circuit for actuating signal 2AE
to its caution position which circuit extends from
(=), contact 36 of relay 2EHD in its left hand
dotted position, front contact 35 of relay 2EHD
and: winding of the motor, contact 45 at relay
2TD in its right hand position to (CN). With
signal 2AE in its caution position, (4) potential
is applied to relay IEHD: over the previously
described’ circuit which positions this relay to the
right for causing: signal IAE to give a clear in-
dication by means of a-circuit completed through
contact 34-of relay IEHD in its right hand posi-
tion.

with passing siding 2PS, relay 1T is deener-
gized. The dropping of front contact 712 of relay
1T maintains: the. circuit of the traffic direction
relays open so that the direction of traffic cannot
be reversed. Since contacts 66 and 84 of relay
5TD cannot be actuated. to their left hand dotted
positions, “signals- 4AW' and 4BW cannot - be
cleared. - The dropping of front contact 85 of
relay 1T also prevents clearing of sighals AW
and-4BW as‘long as this section of track is occu-

pied. The dropping of front contact 85 of relay.

1T deenergizes relay 3EWHD which holds signal
3AE at stop by maintaining the conductor lead-
ing te the-motor of this signal deenergized by
reason: of: open: front- contact 81.

The train may thus continue its movement
into: the next section and relay TT will be ener-
gized. Since' signal 4AE will now assume its

caution: position (in'the same manner that sighal:

IAE assumed its. caution position when track
relay 3T was dropped), (4) potential through

contact 64 is connected to the winding of relay

3EWHD for clearing signal 3AE by positioning
contact -80: of relay SEWHD to the right. It will
thus be seen that the circuit arrangement is such
that a caution signal is displayed in the first
block to the rear of a danger signal and a clear
signal is' displayed in the first block to the rear
of the caution: signal. o
It will now be: assumed that there is a west-
bound train standing on: the main track asso-
clated with passing siding 2PS and that the op-
erator in the control office wishes this train to
proceed through the single track section: TK
and into. the main track of passing siding’ IPS.
The operator may: first clear entering signal
1AW which:is'accomplished through the medium
of the communication system in a manner which
is not shown but which will be obvious from the
manner in which other signals are cleared as
described. The clearing of signal AW switches
contact 88 of this-signal from (—) to (4).
Similarly, the operator may clear signal 4AW
by causing the communication system -circuits
to function to pick up relay 3RR. The picking
up of relay 3RR switches the circuit including
all of the traffic direction relays from (+) to (—)
at contact 70.. This change in potential causes
all- of the TD relays to be energized to their
left hand positions. Signal 4AW is cleared over

a circuit extending from (4), front contact 86

of relay 4WHD (which will be energized as later
pointed:out), contact 84 of relay 5TD in its left
hand dotted position, front contact 87 of relay
2WP, contact 88 of relay 2WP in its right hand
(normal) position, front contact 55.of relay 3RR,

As the- train passes into the block associated
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contact 89 of relay 4WHD in its right hand posi-
tion, conductor 53 and signal 4AW, to (—).

The clearing of signal 1AW, above mentioned
closes a circuit for energizing relay 2EHD to its
right hand position, which circuit extends from
(4), contact 38 of signal |AW, contact 22 of
relay I'TD in its left hand dotted position, front
contact 29 of relay T, front contact 21 of relay
2T, contact 20 of relay 2TD in its left hand dotted
position and winding of relay 2EHD, fo (CN).
Relay 2EHD closes a circuit for actuating relay
2WHD to its right hand position which extends
from (4), contact 39 of relay 2EHD in its right
hand position, front contact $ of relay 2EHD,
contact 26 of relay 2TD in its left hand dotted

position, front contact 25 of relay 3T, contact -

24 of relay 3TD in its left hand dotted position
and winding of relay 2WHD, to (CN).

Relay 2WHD closes an obvious circuit through
its contact 37 in the right hand position and
contact 46 of relay 3TD in its left hand dotted
position for actuating the mechanism of signal
2AW to its clear position. A circuit is closed for
actuating relay 3EWHD to its right hand posi-
tion which extends from (4), contact 48 of signal
2AW in its right hand position, contact 28 of relay
3TD in its left hand dotted position, front con-
tact 27 of relay 4T, conductor 10, front contact
62 of relay 5T, contact 61 of relay 4TD in iis left
hand dotted position and winding of relay
3EWHD, to (CN). Relay 3SEWHD closes a circuit
for clearing signal 3AW which extends from (4-),
contact 80 of relay 3EWHD in its right hand
dotted position, front contact 81 of relay SEWHD,
contact 82 of relay 4TD in its left hand dotted
position and winding of the motor of signal 3AW,
to (CN). ‘

Signal 3AW in its clear position closes a circuit
for energizing relay 4WHD to its right hand posi-
tion, which circuit extends from (+), contact
4] of signal 3AW in its right hand position, con-
tact 68 of relay 4TD in its left hand dotted posi-
tion, front contact 67 of relay 87T, front contact
85 of relay 1T, contact 66 of relay 5TD in ifs
left hand dotted position and winding of relay
AWHD, to (CND.

Since all the track relays and relay 4TD are
energized at this time, all of the lamp circuits of
the associated intermediate signals are deener-
gized. The train under consideration may now
respond to the clearing of signal 4AW and pass
into the single track section TK. As the train
enters the track section associated with signal
4AW, relay 1T will be dropped {0 put signal 4AW
to stop by opening the above described clearing
circuit of this signal at front contact 86 of relay
4WHD which drops when contact 85 of relay
1T is dropped. Relay 1T likewise opens at front
contact 12 the above described circuit of the
TD relays so that it is impossible to change the
direction of traffic while & train is in track section
TK.
When the train enters the block to the left of
signal 4ARE, track relay 6T is deenergized which
maintains the circuit of the TD relays open at its
front contact 13. Relay 6T also opens at its front
contact 671 the above described circuit of relay
4WHD so that this latter relay maintains its
front contact 86 open to maintain signal 4AW at
stop.

As the train passes into the block associated
with signal 3AW, relay 5T is deenergized, to keep
the circuit of the traffic direction relays open by
dropping front contact 74. The dropping of con-
tact 62 of relay 5T opens the above described
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circuit of relay 3EWIHD which drops front con-
tact 81 to put signal 3AW to stop by deenergiz-
ing the motor circuit. As the train passes into
the next block, relay 4T is deenergized and at
its back contact 15 the circuit of the TD relays is
maintained open. The drcpping of back contact
IT of relay 4T energizes the lamp of signal 2AW
and since this signal is in its clear position as
above described, a clear indication is given to
the train crew.. The dropping of front contact
27 accomplishes the same result as contact 62 of
relay 5T after this latter contact is picked up.
As the train passes into the block associated
with signal 2AW, relay 3T is deenergized which
opens at its front contact 25 the above described
circuit of relay 2WHD. At front contact 83 of
2WHD, signal 2AW is actuated to its stop position
by the deenergization of the motor circuit. With
signal 2AW in its stop position a circuit is closed
for actuating relay 3EWHD to its left hand posi-
tion which extends from (—), contact 42 of sig-
nal 2AW in its right hand position, contact 4@
of signal 2AW in its left hand position, contact 28
of relay 3TD in ifs left hand dotted position,
front contact 27 of relay 4T, conductor (8, front
contact 62 of relay 5T, contact 61 of relay 4TD
in its left hand dotted position and winding of
relay SEWHD, to (CN). Relay SEWHD actuates
signal 3AW to the caution position over a circuit
extending from (—), contact 80 of relay 3EWHD
in its left hand position, front contact 81 of relay
SEWHD, contact 82 of relay 4TD in its left hand

dotted position and winding of the motor of-

signal 3AW, to (CN).

Signal 3AW in its caution position closes a cir-
cuit for actuating relay 4WHD to the right which
extends from (), contact 43 of signal 3AW in
its left hand position, contact 41 of signal 3AW
in its left hand position, contact 68 of relay 4TD
in its left hand dotted position, front contaci 67
of relay 6T, front contact 85 of relay 1T, contact
66 of relay 5TD in its left hand dotted position
and winding of relay 4WHD, to (CN). Relay
AWHD again closes the circuit for clearing
signal 4AW, which circuit has been previously
described. ’

As the train passes into the block to the left
of that associated with signal 2AW, relay. 2T
is deenergized. The dropping of front contact
21 of relay 2T deenergizes relay 2EHD which
drops its front contact 35. Contact 35 and con-
tact 45 of relay 2TD both hold signal 2AE at
stop since both of these contacts are open.

As the train passes into the block associated

with passing siding IPS, relay T is deenergized
and its contact 78 is dropped so that the direction
of traffic cannot be reversed. Since contact 31

of relay {TD is in its left hand dotted position,

neither signal {AE or {BE can be cleared at this
time. The dropping of front contact 29 of relay
IT also prevents clearing signals IAE and {BE
as long as this section of track is occupied.

The train may thus continue its movement into
the next section and relay I'T is energized. - Since
signal {AW will now assume its caution position,
(+4) potential through contact 38 is applied to
the circuit leading to relay 2EHD which positions
this relay to the right for positioning relay eWHD
to the right over a circuit extending from (),
contact 32 of relay 2EHD in its right hand posi-
tion, front contact 8 of relay 2EHD, contact 26 of

relay. 2TD in its left hand dotted position, front

contact 25 of relay 3T, contact 24 of relay 3TD in
its left hand dotted position and winding of re-

10

15

20

25

30

35

40

45

50.

55.

60:

65:

70.

75



10

15

20

25

30

55

80

70

75

6

lay 2WHD, to (CN). The energization of relay
2WHD to its right hand position closes the cir-
cuit for clearing signal 2AW by way of its contacts
37 and 83 as previously described. It will thus
be seen that the circuit arrangement is such that
when the traffic direction is reversed a caution
signal is displayed in the first block to the rear
of a danger signal and a clear signal is displayed
in the first block to the rear of .the caution
signal.

It is believed that the above typical showing of
a single intermediate signal for each direction at
different locations and a pair of intermediate
signals for both directions at a single location
is sufficient to indicate the method of sighaling
under the various conditions which may be en-
countered in practice.. It will be noted that ap-
proach lighting of the intermediate signals 2ARE,
2AW and 3AE is accomplished by carrying the
lamp circuits of these signals through back con-
tacts of the associated track relays. This pro-
vides approach lighting for each block as the
train enters the block. By energizing these lamp
circuits through back contacts of the TD relays,
such as is indicated by back contact 57 of relay
4TD, an optional arrangement is 'provided
whereby the signals will be lighted all the time
the train is between control points, since under
this condition all TD relays are deenergized.
Either plan or a combination of both plans may
be used to meet the requirements of practice.

To prevent the circuit of the TD relays becom-~
ing energized momentarily due to a car passing

from one track section to another, repeater relay.

TDP is provided for relay 5TD at-the controlling
end of the circuit. Relay TDP is made slow in
picking up so that this relay will not pick up if
relay STD should pick up momentarily. The
proper polarity is maintained on the TD relay
circuit through contact 90 of relay S$TD in the
position last assumed by this latter relay when
relay TDP closes its back contact 71. Relay TDP
is made slow in dropping so that it will not drop
its contact when the polarity of the TD relay
circuit is reversed. It is to be understood that
any timing device such as a thermal relay can
be used in connection with the pick-up circuit of
relay TDP if necessary to obtain a time interval
in addition to that provided by the slow pick-up
characteristics of relay TDP.

Contacts 91 and 92 are provided on relay TDP
for the purpose of giving continuous indication
of track occupancy between control points. It
will be obvious that the closure of back contact
91 may beindicated in the control office by means
of the centralized traffic controlling communica-
tion circuit and that the shifting of contact 92
may effect the starting of such system; all in a
manner which has been described in various
patent applications and which is immaterial to an
understanding of the present invention.

As shown in Fig. 3, a stick coil can be provided

for the TD relay when desired to provide an at-
traction of the armature by the magnet at all
times except when this relay is reversing its posi-
tion. The additional coil shown as the lower
winding of relay TD in Fig. 3 can be of high
resistance so that the reversal of current through
the upper winding, which is included in the line
circuit, neutralizes the effect of the lower coil,
forcing the neutral armature down and reversing
the stick circuit when the neutral contact (99
again closes the stick circuit of proper polarity.
It will'thus be seen that the stick cqil assists the
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permanent magnet of the relay except when the
relay is reversing its position and contact l99 is
dropped.

Modification Fig. 6

Referring to Fig. 6, it will be assumed that.the
engine leaves its train in the block of track TK
associated with track relay 6T and proceeds into
the block to the right of signals 4AW and 4BW,
either over the main line or the siding of this
track section. The reference letters associated
with the apparatus in Fig. 6 correspond to letters
associated with similar apparatus shown in Fig. 2
and the reference numerals of Fig. 6 having
numeral | prefixed correspond to similar refer-
ence numerals of Fig, 2. The reference numer-
als of Fig. 6, beginning with the numeral 2 indi-
cate additional apparatus which is typical of the
modification shown.

Relay 6T will be dropped and relay 1T will be
picked up, since it is assumed that neither the
train nor the engine is in the block associated
with the relay TT. The dropping of front contact
{13 of relay 6T causes the neutral contact 178
of relay 5TD to drop and deenergize relay TDP,
which drops its contacts after a shert interval of
time. It will be understood that the polar con-
tacts of relay 5TD are in their right hand posi-
tions at this time due to the traffic. direction
being established from left to right. Relay AWHD
is deenergized so that its neutral contact 186 is
dropped and it will be assumed that contact 189
is positioned to the right. Relay 4WHD is .of
course deenergized because .contact 66 (Fig. 2)
of relay 5TD is positioned to the right.

It will now be assumed that it is desired to clear

25

either signal 4AW or 4BW so that the engine may

return in a west-bound direction to .its .train.
The control office operator after receiving proper
instructions causes route relay SRR to be picked
up by means of the communication system .and
push button PB is actuated by a member of the
train crew. A circuit is now closed for ener-
gizing the traffic direction circuit including all
of the TD relays extending from (<), contact
1968 of relay 5TD in its right hand position, back
contact 171 of relay TDP, winding of relay 5TD,
front contact 112 of relay 1T, contact 205 of
relay 5TD in its right hand position, front con-
tact 201 of relay SRR, contact of push button.PB,

back contact 1713 of relay 6T and the remainder.

of the TD relay circuit shown in Figs. 1 and .2,
to (CN). This energizes the TD relay circuit in

the same direction last energized (for energizing

all TD relays to the right) and picks up . front

contact 179 of relay 5TD which in turn energlzesi

relay TDP for picking up contact {T1.
A circuit is now closed for reversing the cur-
rent flow in the TD relay circuit which extends

from (—), front contact 200 of relay SRR, back.
contact 189 of relay 4RR, back contact 170 of.
relay 3RR, front contact 171 of relay TDP, wind--

ing of relay 5TD, front contact 172.0f relay 1T,
contact 205 of relay 5TD in.its right hand posi-
tion, front contact 201 of relay SRR, contact of
push button PB, back contact 113 of relay 6T and
over the remainder of the circuit including the
TD relays, to (CN), as shown in Figs, 1 and 2.
All of the TD relays will now be energized. .to

their left hand dotted positions including relay.

5TD and after contact 205 of relay 5TD .leaves

its right hand position, the continuity of the.

above circuit is maintained at front contact 206
of this relay.
Since relay 6T is deenergized, the clrcult of
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relay 4WHD is maintained open at contact 67
(see Fig. 2) of relay §T. A circuit is now closed
for clearing either signal 4AW or 4BW depend-
ing upon the position of relay 2ZWP. With re-
lay 2WP in its normal position, this circuit ex-
tends from (4), contact 184 of relay 5TD in its
left hand dotted position, back contact 186 of
relay 4WHD, contact 204 of relay 2WP in ifs
right hand position, front contact 202 of relay
SRR and contact 189 of relay 4WHD in its right
hand position to conductor 163 which clears sig-

nal 8AW. With relay 2WP in its left hand dotted

position the circuit is switched at contact 204 of
this relay to clear signal 4BW by way of front
contact 283 of relay 4RR.

Tt will be noted that this circuit of the TD re-
lays can be reversed with a train in the approach
track section only hy the control operator clear-
ing the proper lever (for picking up relay 5RR)
with local cooperation by means of the push but-
ton. In the event that it is desired to provide
this service by means of control from the control
office only, then the push button can be omitted
and the circuit from contact 201 of relay SRR
connected directly to back contact {13 of relay
6T. It will also be noted that the call-on signal
will clear only when there is no other train ap-
proaching behind the first. If there is such a
train to the rear of the first train then some one
of the track relays I'T, 2T, 3T, 4T or 5T will be
deenergized to prevent reversal of the traffic di-
rection circuit.

Tt will be understood that contacts 203 of re-
lay 4RR and 202 of relay SRR which control these
signals as above described may lead to separate
call-on signals instead of to the regular signals
if desired.

From the foregoing description it will be ob-
served that improved circuits have been provided
for governing traffic direction in a centralized
traffic controlling system of the selector type or
of the unit wire type. Numerous checking and
self checking features are embodied in the in-
vention, some of which have been pointed out
in detail while others are more or less obvious
from the drawings and description. For exam-
ple, the operation of the TD relay circuit is self
checking since if one fails to respond the HD
circuits will have relays at both ends or battery
at both ends, either of which will hold the sig-
nals at stop. It will be understood that protective
resistances may be provided to protect the bat-
teries and circuits in the event of a failure in
the circuit operation connecting the circuits of
the battery or batteries in an unsafe condition.

Having described a traffic direction controlling
system as one specific embodiment of the present
invention, it is desired to be understood that
this form is selected to facilitate in the disclosure
of the invention rather than to limit the number
of forms which it may assume and it is to be
further understood that various modifications,
adaptations and alterations may be applied to
the specific form shown to meet the requirements
of practice without in any manner departing
from the spirit or scope of the present invention
excent as limited by the appended claims.

What I claim is:

1. In a sighaling system for railroads, the com-
bination with a single track section connecting
two adjacent track sections, of a first signal for
governing traffic in one direction and a second
signal for governing traffic in the other direction
through said section, a single control relay in-
cluded in a circuit controlled by the next signal

7

in advance of either said first or said second sig-
nal for controlling said first and second signals,
manually controlled means for selecting the di-
rection from which said relay is controlled,
and a track relay controlled over one of said sec-
tions for preventing the control of said control
relay by said next signal in advance. :

2. In a signaling system for railroads, the com-
bination with a single track section connecting
two adjacent track sections, of first signals for
governing traffic in one direction and second sig-
nals for governing traffic in the other direction
through said section, a single control relay in-
cluded in a circuit. controlled by the next signal
in advance of one of said first and one of said
second signals for controlling a plurality of sig-
nals, manually controllable means for selecting

said signals in accordance with the direction of.

traffic to be controlled, and a track relay con-
trolled over cne of said sections for preventing
the control of said control relay by said next
signal in advance. : o

3. In a signaling system for raiiroads, the com-
bination with a single track section connecting
two adjacent track sections, of a plurality of sig-
nal locations, signals at said locations for gov-
erning traffic in both directions through said sec-
tion, a signal relay for each signal having con-
trolling and controlled circuits, a trafiic direc-
tion circuit for both directions of traffic com-
prising a plurality of traffic direction relays, and
means controlled by one of said traffic direction
relays for selectively connecting the controlling
and controlled circuits of said signal relay to the
next location in advance.

4, In g signaling system for railroads, the com-
bination with a single track section connecting
two adjacent track sections, of a plurality of sig-
nal locations, signals at said locations for gov-
erning traffic in both directions through said sec-
tion, a signal relay for each signal having con-
trolling and controlled circuits, a ftraffic direc-
tion circuit for both directions of traffic com-
prising a plurality of traffic direction relays,
means controlled by one of said traffic direction
relays for selectively connecting the controlling
and controlled circuits of said signal relay to the
next location in advance, and means controlled
by a train in said section for preventing a change
in said selective connection.

5. In a signaling system for railroads, the
combination with a stretch of railway track
divided into sections, a source of current and a
signal controlling relay associated with each sec-
tion, a traffic direction relay associated with each
section, means controlled by the traffic direction

relay of a section for connecting the signal con-:

trolling relay of the associated section to the
source of current of the next section in advance,
means controlled by each signal controlling relay
for actuating the associated signal to clear, cau-
tion and stop positions, and a track relay con-
trolled over one of said sections for preventing
the connection of said signal controlling relay to
said source of current. ) ‘

6. In a signaling system for railroads, the
combination with a stretch of railway track
divided into sections, a source of current and a
signal controlling relay associated with each sec-
tion, a traffic direction relay associated with each
section, means controlled by the traffic direction
relay of a particular section for connecting the
source of current or the signal controlling relay
of the associated section to the signal controlling
relay or the source of current respectively of an

(%23

10

20

30

40

45

55

60

70

75



10

15

25

30

8

adjacent section, means controlled by each sig-
nal controlling relay for actuating the associated
signal to clear, caution and stop positions, and
a track relay controlled over the track circuit of
sald particular section for preventing the con-
nection of said sources of current and said signal
controlling relays.

7. In a signaling system for railroads, the
combination with & stretch of railway track
divided into sections, a source of current and a
signal controlling relay associated with each sec-
tion, a traffic direction relay associated with each
section, means controlled by the traffic direction
relay of a section for connecting the source of
current or the signal controlling relay of the
associated section to the signal controlling relay
or the source of current respectively of an ad-
jacent section, means controlled by each signal
controlling relay for actuating the associated
signal to-clear, caution and stop positions, re-
motely controlled manual means for controlling
said traffic direction relays, and a track relay
controlled over the track circuit of one of said
sections for preventing the connection of said
sources of current and said signal controlling
relays.

8. In a signaling system for railroads, the
combination with a stretch of railway track
divided into sections, a source of current and a
signal controlling relay associated with each sec-
tion, a traffic direction control circuit, a traffic
direction relay connected to said circuit at each
section, means controlled by the trafic direction
relay of a section for connecting the source of
current or the signal controlling relay of the as-
sociated section to the signal controlling relay
or. the source of current respectively of an ad-
jacent section, means controlled by each signal
controlling relay for actuating the associated

. signal to clear, caution and stop positions, re-

motely controlled manual means for character-
istically energizing said circuit for controlling
said traffic direction relays, and means controlled
by the presence of a train in one of said sections

. for opening said circuit.

9. In a signaling system for railroads, the
combination with a stretch of railway track
over which traffic moves in both directions said
stretch of track being divided into a plurality of

- successive sections, a signaling circuit associated

with said stretch of track said signaling circuit
being divided into a plurality of successive sec-
tions corresponding to said track sections, a
traffic direction control circuit associated with

. said sections, a source of current at the junction

- of each two sections, means controlled over said
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control circuit for selectively connecting each
source of current to the signaling circuit of one
adjacent section or the other, and train con-
trolled means for opening said control circuit.

10. In a signaling system for railroads, the
combination with a stretch of railway track
over which traffic moves in both directions said
stretch of track being divided into a plurality of
successive sections, a signaling circuit associated
with said stretch of track said signaling circuit
being divided into a plurality of successive sec~
tions corresponding to said track sections, a
traffic direction control circuit associated with
said sections, a source of current at the junction
of each two sections, means controlled over said
control circuit controlled from a central point for
selectively connecting each source of current to
the signaling circuit of one adjacent section or
the other, and train controlled means for open-
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ing said control circuit at each of said sections.

11. In a signaling system for railroads, the
combination with a stretch of railway track
over which traffic moves in both directions said
stretch of track being divided into a plurality of
sections, a signaling. circuit associated with said
stretch of track said signaling circuit being
divided into a plurality of successive . sections
corresponding to said track sections, a traffic
direction . control circuit associated with . said
sections, a source of current at the junction of
each two sections, a traffic direction relay at each
junction arranged to be energized in normal and
reverse directions over said control circuit, means
controlled by each traffic-direction relay when
energized in normal direction for connecting the
associated source of current with one adjacent
section of said signaling circuit, means controlled
by each traffic direction relay when energized
in reverse direction for connecting the associated
source of current with the other adjacent sec-
tion of said signaling circuit, means for control-
ling said traffic direction relays from a central
point, and train controlled means for opening
said control circuit at each of said sections.

12. In a signaling system for railroads, the
combination with a stretch of railway track over
which traffic moves in both directions said stretch
of track being divided into a plurality of sec-
tions, a signaling -circuit associated with said
stretch  of frack said signaling circuit being
divided into a plurality of successive sections cor-
responding to said track sections, a source of
current and a signal relay at the junction of each
two. sections, means including a polar control
circuit for at times connecting the source of cur-
rent at one end and the relay at the other end
with a section of said signaling circuit, means
including said polar control circuit for at other
times connecting. the. relay at said one end and
the source of current at said other end with said
section of signaling circuit, signals for said sec-
tion controlled by said signal relays, and train
controlled means for opening said polar con-
trol circuit. .

13. In a signaling system for railroads, the
combination with a section.of railway track over
which traffic moves in both directions, a signal-
ing circuit associated with said section, two
sources .of direct.current one at each end of said
circuit, means for connecting one or the other
of sald sources to said circuit according to the
direction in which traffic is to move over said
section, and means for connecting the source of
current to said circuit for causing direct current
to flow in a direction determined by the condi-
tion of the signal in advance of said section.

14. In a signaling system for railroads, the
combination with a section of railway track over
which traffic moves in both directions, a signal-
Ing circuit associated with said section, two re-
lays one at each end of said circuit, means for
connecting one or the other of said relays to said
circuit according to the direction in which traffic
is to move over said section, and means for ener-
gizing the connected relay from a source of direct
current with current of a polarity determined by
the condition of the signal in advance of said
section.

15. In a signaling system for railroads, the
combination with a section of railway track over
which traffic moves in both directions, signals
for governing traffic in both directions over said
section, a signaling circuit associated with said
section, two relays one at each end of said cir-
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cuit, means including two other relays connected
in series for connecting one or the other of said
first mentioned relays to said circuit according
to the direction in which traffic is to move over
said section, means controlled by said first men-
tioned relays for governing said signals, and
means controlled by the presence of a train in
said section for opening said circuit.

16. In a signaling system for railroads, the
combination with a first section and a plurality
of other sections of railway track over which
traffic moves in both directions, a normal sighal
and a reverse signal for governing traffic over
said first section, a source of current, a remotely
controlled traffic direction relay associated with
said first section arranged to be energized in nor-
mal and reverse directions by current from said
source, means controlled by said traffic direction
relay when energized in normal direction for pre-
venting the clearing of said reverse signal, means
controlled by said traffic direction relay when
energized in reverse direction for permitting the
clearing of said reverse signal, means controlled
by a train in one of said plurality of sections for
preventing the operation of said traffic direction
relay to reverse direction, and manually control-
lable means for operating said traffic direction
relay to reverse direction when a train is in one
of said plurality of sections.

17, In a2 signaling system for railroads, the
combination with a first section and a plurality
of other sections of railway track over which
traffic moves in both directions, a normal signal
and a reverse signal for governing traffic over
said first section, a source of current, a remotely
controlled traffic direction relay associated with
said first section arranged to be energized in nor-
mal and reverse directions by current from said
source, means controlled by said traffic direc-
tion relay when energized in normal direction
for preventing the clearing of said reverse signal,
means controlled by said traffic direction relay
when energized in reverse direction for permit-
ting the clearing of said reverse signal, means
controlled by a train in one of said plurality of
sections for preventing the operation of said
traffic direction relay to reverse direction, and
manually controllable means for operating said
traffic direction relay to reverse direction when a
train is in one of said plurality of sections but
not when a train is in another of said plurality
of sections.

18. In a signaling system - for railroads, the
combination with a single track section connect-
ing two adjacent track sections, of signals for
governing traffic in one direction and signals for
governing traffic in the other direction through
said section, a control relay included in a cir-
cuit controlled by the next signal in advance for
controlling each signal, manually controlied
means for selecting the direction from which said
relay is controlled, and a plurality of track relays
controlled over a plurality of said sections for
preventing the control of said control relay by
said next signal in advance.

19. In a signaling system for railroads, the
combination with a stretch of railway track
divided into sections, a source of current and a
signal controlling relay associated with each sec-
tion, a traffic direction relay associated with each
section, means controlled by the traffic direction
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relay of a particular section for connecting the

source of current or the signal controlling relay .

of the associated section to the signal controlling
relay or the source of current respectively of
an adjacent section, means controlled by each
signal controlling relay for actuating the asso-
ciated signal to proceed and stop positions, and
a track relay controlled over the track circuit
of said adjacent section for preventing the con-
nection of said sources of current and said sig-
nal controlling relays.

20. In combination, a stretch of railway track
divided into sections, g signal line circuit divided
into line sections corresponding to said track
sections, a battery and a sighal relay associated
with the juncton of a pair of line sections, manu-
ally controlled means for establishing the direc-
tion of traffic over sazid track sections, means for

connecting the line conductors of each end of .

said pair of line sections with the associated bat-
tery or the associated signal relay in accordance
with the direction of traffic established, signals
for said stretch of track, means including said
signal relay controlled over one of said line sec-
tions for controlling the signals at said junction
in accordance with the condition of the signals
in advance, and means including said battery for
repeating the condition of the signals at said
junction tc the signals in the rear over the other
of said line sections.

21. In a signaling system for railroads, a
stretch of single track, signals located at inter-
vals in said stretch of track for geverning traffic
in one direction over said single track, signals at
a particular location in said stretch of track for
governing traffic in both directions over said
single track, track circuits for said stretch of
track, means including a plurality of intercon-
nected and separately energized line circuits for
controlling each signal in accordance with the
condition of the track circuits in advance of such
signal, a single line circuit controlled in accord-
ance with the condition of all of said track cir-
cuits, means for applying current of normal and
reverse polarity to said single line circuit, and
means controlled by the polarity of current ap-
plied to said line circuit for selectively controi-
ling the signals at said particular location in
accordance with the direction of traffic over said
stretch of track.

22. In a signaling system for railroads, a
stretch of single track, signais located at inter-
vals in said stretch of track for governing traffic
in one direction over said single track, signals at
a particular location in said stretch of track for
governing traffic in both directions over said
single track, track circuits for said stretch of
track, means including a plurality of intercon-
nected and separately energized line circuits for
controlling each signal in accordance with the
condition of the track circuits in advance of such
signal, a single line circuit controlled in accord-
ance with the condition of all of said track cir-
cuits, means for applying current of normal and
reverse polarity to said single line circuit, and
means including a single polar relay conirolled
by the polarity of current applied to said line cir-
cuit for selectively controlling the signals at said
particular location in accordance with the direc-
tion of traffic over said stretch of track.

ROBERT M. PHINNEY.
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