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My invention relates to railway traffic control-

7 Claims.

-ling apparatus, and particularly to traffic locking
apparatus for railways.

When traffic is to be operated in either direction
over a railway track extending between two
spaced locations traffic locking apparatus is pro-
vided which commonly includes a traffic locking
circuit controlled jointly by two operators one
at each end of the stretch of railway. Such traf-
fic locking circuit is adapted to prevent the ma-
nipulation of traffic governing signal levers or

units for changing the direction of traffic on the

stretch of track between such two spaced loca-
tions while the stretch is occupied or while a traf-
fic governing signal is displayed for a train to
proceed into such stretch. When a traffic locking
circuit extends ketween two attended interlock-
ing stations or towers and is controlled by traffic
levers included in respective interlocking ma-
chines, the traffic locking circuit is commonly ar-
ranged to permit signaling between the two oper-
tors as an aid in the joint control of traffic be-
. tween the two interlockings. In casés where one

or both of the interlockings are of the all-relay’

iype or are remotely controlled such as, for éx-
ample, by means of a centralized traffic control
systein and the different traffic governing signals
are governed by non-interlocked levers or other
units which have no mechanical locks applied
thereto signaling hetween the operators over the
trafic locking circuit cannot be accomplished
satisfactorily. because the traffic locking circuit
must be continuously energized. Any interrup-
tion of this cireuit for the purpese of signaling be-
tween the operators when a wayside signal con-

trolled by such circuit is set to display its proceed

indication might result in the placing of the sig-
nal at stop and consequently mterrupts a-train
mcvement.

Accordingly, a feature of my mventxon is the
provision of novel and improved means for traf-
fic locking between twe spaced locations, and spe-~
cifically between two interlockings, at least one
of which is of the all-relay, automatic or remocte~
ly controlled type. Another feature of my. in-
- vention is the provision of novel and improved
means for traffic locking of the type here in-
volved for which only two line wires are reguired
for the traffic locking circuit, and this circuit

may ke ussd for signaling between the operators’

as well as for controlling the wayside traffic gov-
erning signals. A further feature of my inven-
tion is the provision of apparatus for traffic lock-
ing of the type here contemplated wherewith

interruption of the traffic locking circuit by an ‘
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- unauthorized movement of a traffic lever by the

operator at the leaving end of the circuit. is
avoided. Other features and advantages of my
invention will appear as the specification pro--
gresses,

I shall: describe two forms of apparatus em-
bodying my invention, and shall then. point out
the novel features thereof in claims.

in the _accompanying drawings, Fig. 1 is a di~-
agrammatlc view of one form of apparatus em-

“bodying my mven‘mon when used for traffic lock-

ing between an unattended interlocking location
of a cenftralized traffic control system and an
attended interlocking of the mechanical inter-
locked lever typé. Fig. 2 is a diagrammatic’
view of another form of apparatus embodying
my invention when used for traffic locking be-
tween two all—relay interlockings. :

In each of the two views like reference char-
acters refer to sunllar parts..

Referrmg to Fig. 1, the llneargraph at the top- -
of the drawings illustrates a stretch of railway
track extending befween. two spaced locations A
and B at each of which an interlocking “is lo-=
cated, and over which stretch’ of track traffic

“moves in either direction. In ‘the following de- -
scription locations A and B are at times referred -

to-as interlockings A and B, respectively. - At lo-
cation A the track is formed with a detector track

.section T having a track switch S{ leading to

a 51d1"1g track located therein and: which switch
has the usual wayside signals assomated there-
with at will be readily understood by an inspec-
tion of Flfr 1. At location B the track is formed
with a detecfor track section CIT which has the

“usual wavsxde signals associated theréwith for: ..

governing traffic therethrough ’I‘hese waymde,
signals at locations A and B may be of any ohe.
of the standard types and the control thereof is
shown. only insofar as is required for an under-
standing of my invention. It is sufficient to point -
out that the wayside signal R2A at location A
governs traffic- movmg eastbound from location A
to location B, and the wayside signal L2A at lo-.
cation B governs traffic moving westhound from

location B to’ Iocation A. At location A an un- »

attended mterlocx{mg is located and hence the: .
Waysme or traffic governing signal R2A is con-
rolled by a relay or control unit which in turn is
governed by an operator at a remote office sta-
tion:as will be described hereinafter. Atlocation
B is located an attended interlocking havmg me=-_ .
c‘wmcaﬂy interlocked .levers, such as, for ex- -
ample, ‘an’ elect*‘omechanmal interlocking ma- -
chine. 'Herce wayside signal L2A is controlled in
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part by a manually operable signal lever of the
interlocking machine as will appear hereinafter.

The track between the locations A and B is
preferably formed into insulated track sections
and as shown in Fig. 1 it is formed with two such
sections A{T and BIT. Each track section of
the stretch is provided with any desired form of
track circuit which eircuit includes a track re-
lay connected with the rails at one end of the
section and which relay is here identified by the
reference character R plus a prefix corresponding
to the associated track section. The relationship

of each track relay with its respective track sec-

tion is indicated conventionally by a dash line.
It will be understood that automatic wayside
signals may be provided between the locations
A and B and controlled in accordance with well-
known practice.

Before proceeding further with the description,
it should be pointed out that contact fingers of
the track relays and other relays to be referred
to later in the specification, are in many instances
shown remote from the windings of the relays.
Tn each such case, the contact finger is identified
by the reference character corresponding o that
of the relay by which it is operated plus a. dis-
tinguishing numeral, and the contact finger is
shown in the position corresponding to the nor-
mal position of the relay. Furthermore, it will
be understood that each location A and B is pro-
vided with a suitable source of current such as a
battery not shown. These two sources of cur-
rent one at location A and the other at location B
are preferably of the same voltage and in Fig. 1

the terminals of the battery at location A are ¢

identified by the reference characters Bl and
C1, and the terminals of the battery at location
B are identified by the reference characters B2
and C2.

Looking at the interlocking at location A, there
is provided a remotely controlled relay for each of
the wayside signals, the control relay R2HS for
governing wayside signal R2A only being shown
for the sake of simplicity since signal R2A is the
only wayside signal at interlocking A which is
involved in governing fraffic moving eastbound
to location B and the description of the control
of the other wayside signals is not required for a
full understanding of my invention.

The relay R2HS controls the operating circuit
for wayside signal R2A in the usual and well-
known manner and it is sufficient to point out
that when relay R2HS is energized and picked up
closing front contact 150, the signal R2A is oper-
ated to a procead position and when relay R2HS
is deenergized and released closing back contact
{51, the signal R2A is operated to the stop posi-
tion. The system for controlling signal control
relay R2HS and the other signal control relays
not shown at interlocking A from g remote office
station may be a direct wire system using a line
wire for each relay, or it may be a code system
using a single two-wire line circuit for selectively
controlling all the relays. I shall assume that
the remote control of the interlocking at location
A is effected by a centralized traffic control sys-
tem of the time code type covered in the United
States application for Letters Patent Serial No.
600,786, filed March 23, 1932, by L. V. Lewis, for

Remote control systems; and to which applica- 7

tion reference is made for a full understanding
of such systems. Tt is sufficient for the present
application to point out that a line coding unit
CU shown conventionally is located at interlock-
ing A and is selectively operated in response to
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code signals sent from a central office station not
shown. When the coding unit CU is operated,
positive energy is made to appear at the ter-
minals 2, 3, 5, 6 and T of the unit according to
the code signal operating the unit. Positive en-
ergy is applied to the terminal % only during the
reception of the code signal corresponding to sig-
nal control relay R2HS and that relay is picked
up over a pick-up circuit easily traced and which
circuit includes the usual traffic control indicated
by contact 30. Positive energy remains on ter-
minal 6 subsequent to the reception of such code
signal to retain relay R2HS picked up over a
stick circuit including terminal 6, either front
contact 15 of a relay {EF or front contact 78 of
a relay IEFS, both of which relays will be later
referred to, winding of relay R2HS, front contact
11 of track relay {TR and terminal Ci. Hence,
once a code signal is received by coding unit CU
for operating relay R2HS that relay is picked up.
and retained picked up for operating signal R2A
until such time as a code signal is received from
the office station for removing positive energy
from terminal 6 or traffic causes contact 75, 16
or 11 to be opened in a manner to later appear.
In a similar manner, & traffic control relay LIFS
is energized and picked up in response to a code
signal that causes positive energy to appear at
terminal 2 of unit CU, and relay LIFS is retained
picked up subsequent to such code signal by
means of a stick circuit connected with terminal
3 of unit CU to which terminal positive energy
is applied subsequent to the code signal that
picked up relay LIFS until such time as a code
signal is received by unit CU for deenergizing the
relay LIFS. Also, a relay IUS is energized and
picked up in response to a code signal that oper-
ates unit CU to cause positive energy to appear
at terminal T of unit CU, relay 1US being picked
up only during the reception of the respective
code signal since positive energy is made to ap-
pear at terminal T only during the reception of
the code signal. The function of relays LIFS
and 1US will appear when the operation of the
apparatus is described.

An indication relay 1FK is associated with cod-
ing unit CU for applying at times positive energy
to terminals i3 or 18. As described in the afore-
mentioned Lewis application Serial No. 600,786,
positive energy when applied to certain terminals
of the coding unit causes the coding unit to
transmit an indication code signal to the central
office station for governing indication or signal-
ing devices. As illustrated conventionally by
dash lines, a signaling unit or indication hell OB
at the office station is sounded in response to the
code signal transmitted when positive energy is
applied to terminal 13, and another signal unit
or indication lamp OL is illuminated in response
to the code signal transmitted when positive en-
ergy is applied to terminal 16. Positive energy is
applied to terminal 13 and 16 over simple circuits
respectively including front contact 31 and back
contact 32 of indication relay {FK. Indication
relay {FK in turn is controlled over a pick-up
circuit and a stick circuit. The pick-up circuit
extends from terminal Bl of the current source
over front contact 33 and reverse polar contact
34 of relay IEF, winding of relay 1FK and to ter-
minal Cl. The stick circuit involves terminal
Bi, front neutral contact 33 of relay IEF, front
contact 35 and winding of relay IFK and ter-
minal CI.

The apparatus at interlocking A also includes
a slow release repeater relay EFA which is con-
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trolled over a simple circuit including front con-
tact 18 of relay {EF. A traffic following relay
{EFS is also provided for the-apparatus at inter-
locking -A and this relay is -controlled over a
pick-up circuit which extends from terminal Bf
over back contact 11 of track relay AITR, front
contact 72 of relay EFA, winding of relay [EFS
and fo terminal CL.. A stick circuit is provided
for relay IEFS which includes two paths one
path of which is completed over back contact 71
of track relay AITR and its own {ront contact
13, and the other path of which is completed over
back contact 74 of relay EFA and front contact
13. The function of relay EFA and of the traf-
fic following relay {EFS -will appear hereinafter.

Looking at the interlocking at location B, the
interlocking machine includes a traffic lever 36L
and a wayside signal lever 2L which levers are
mechanically interlocked in the well-known man-

ner but which is not shown. The signal lever 2L

is normally positioned in a center position and is
operable to a left-hand position where a contact
member 36 engages a stationary contact 31, con-
tact member 36 being also adaptable of engaging

a stationary contact 28 at the normal position o

of the lever. A signal control relay L2AH is gov-
erned by the signal lever 2L. "The manner
whereby relay L2AX is governed by lever. 2L may
be any one of the standard arrangements in
present day use and as here shown the circuit for
relay L2AH includes terminal B2, contact 36—37
of lever ZL, front contact 28 of a stick relay WFS;
winding of relay L2AH, a traffic controlled con-
tact 2T and terminal C2. Relay WFS in turn is

shown controiled over a pick-up circuit and a 5

stick eircuit, the pick-up circuit extending from
terminal B2 over lever contact §6--29, winding
of relay WFS and to ferminal C2; and the stick
circult extending from terminal B2 over front
contact 25 of track relay CiTR, front contact 25
and winding of relay WFS and to terminal C2.
It follows that when signal levet &L is released
by the mechanical interlocking and is moved, to
its left-hand position, the signal control relay
L2AH is energized and picked up closing front
contact {52 for opérating the signal L2A to a
proceed position, When 3 traifi advances past
signal L2A and enters section CIT to shunt track

relay CITR, the stick relay WFS is déenergized.
causing relay L2AH to be deenergiZed and re-

leased closing back contact 183 to operate signal
L2A to a stop position. 'To reeiiérgize sighal ¢oni-
trol relay L2AH for operating signal L2A for a
following train, the sigiial lever 2L must first be

replaced at its normal position to bick up relay n;

WEFS and then operated again to its left-hand
position, o o

The trafiic lever 38L iy operable to a riorfhal
position N, a reverse position R and to an indi-

cation position D. The levér 38L is provided with

a series of contacts 38 to 45, inclusive, for seléc-
tively closing circuits at different vosifioiis of the
lever. These contacts operated by léver 38L are
shown econventionally in the well-known fhanneér
and each contzet is provided with a réference
character N, R or I to indicate the position 6f
the lever 3L at which the contact is closéd. The
trafic lever 3L has cohuscfed théfewith a s6g-
ment 48 provided with a notch 41 adaptable of
engaging a locKing dog 48 of @ lock niagnet 49,
the arrangement being such thaf lever 39L is
arrested in its movement from normal position
I to reverse position R at indication position D
until such time as magnet 49 is energized to lift
locking dog 48 out of engagemeéiit with hotch 47.
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. An indication relay 30FK is associated with
lever 38L for controling a signaling wnit or in-
dication bell TB and a_second signaling unit or
indication lamp TL. The bell TB is governed -
over either of two circuits, a first one of which

includes front contact 58 of relay 30FK, and a
second one of which includes front contact 51 of

a relay 30FP to be referred to later and. contact. -

43 closed at the nermal position N of lever 30L.
The lamp TL is illuminated over back contact 52
of indication relay 30FK,

In order to permit traffic t0 move in either
direction between locations A and B, the two
interlockings are associated by a traffic locking
circuit and which circuit includes a directional
relay at each location, easthound directional re-
lay IEF being located at location A and iwest-
bound directional relay 30WP being located at
location B. .This traffic locking circuit is com-
pleted between the two locations over two line
wires 53 and 854 in which there are preferably
interposed front contacts of the track relays of
the intervening track sections, front contacts 55
and 88 of track relay A!TR and front contacts
57 and 58 of track relay BiTR baing interposed
in the wires §3 and 54 as will be readily under-
stood by an inspection of Fig. 1. That is to say,
the traffic locking cireuit is held open as long
as the stretch of track between Iocations A and
B is occupied. ) )

The directional relays {EF and 39WF are pref-
erably of the retained neutral polarized type, that
is, the neutral front contacts are retained closed
during a reversal of the energizing current, such
relays being well-known to the art. -

A- directional repeater relay 30FP is provided’
at location B and its winding is interposed in the
trafilc Tocking circuit as will shortly appear.. .

The ftraffic locking circuit. is also governed hy =

manually controlled devices one at ‘each inter-
locking. . To be explicit, at interiocking A the
relay LIFS which. is gontrolled by the eperator
at the central office station through the central-
ized traffic contrel system Servey as g manually
controlied device. for cohtrolling the traffic 166k~
ing circuif, the front contacts 59 and 69 of relay
L{FS or the back contacts 81 and 62 of that relay
heing. interposed in the circhit in 2 mariner to-be
described - hereinafter. At interlocking B “the
traffic lever 0L serves as a manually controlled
device for governing the trafic locking - circuit,
the contacts 38 and 39 being interposed in the -
circuit when the lever is set st its normal posi~ -
tion -and the contacts 48 and &1 being interposed: -
in the circuit when the lever is set at its reverse
position. : i - ;
In order that signaling may be effected between
the operator attending the interlocking B ang
the operator at the central office station who con-
trols the interlocking. at location A, the. trafiic
locking circuit is also governed by two pole chang-

‘ers one located at each. interlocking. -~ At inter- -

locking. A the front contacts 63 and 54 and the

back contacts €5 and 68 of relay IUS seive to

bole change the trafiic locking circuit.” At inter-
locking B a push button BP is provided, the trafic

locking circuit being completed over the contacts o

67 and 88 when the push button is released and

being completed over contacts 68 and 78 when

the push button is depressed. . -~ - -

In describing the operation of the apparatus
of Fig. 1, T shall assume the apparatus first oc- -
cupies its normal position, that is, the pdsition-
shown in Fig. 1, so that the eastbound. direction
for trafiic is established.  That is to say, the op-
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erator of the centralized traffic control system is
normally given control of traffic over the terri-
tory between interlockings A and B. Under this
normal condition of the apparatus the traffic

control relay LIFS at interlocking A is energized

and the traffic lever 38L at interlocking B is set
at its normal position N. The traffic locking cir-
cuit is supplied with current from battery at in-
terlocking B and the circuit can be traced from
terminal B2 over winding of repeater relay 30FP,
normally closed contact 67 of push button BP,
contact 38 of traffic lever 3€L, line wire 93, front
contacts 57 and 55 of track relays BITR and
AITR, respectively, front contact 59 of traffic
control relay LIFS, winding of directional relay
{EF, front contacts 68, 56 and 58 of relays LIFS,
AITR and B{ITR, respectively, line wire 54, con-
tact 89 of lever 3L, normally closed contact 68
of push button BP and to terminal G2 of the bat-
tery at interlocking B. The directional relay |EF
at interlocking A is energized to close its neutral
front contacts and to close its normal polar con-
tacts since the polarity of the current normally
flowing in the traffic locking circuit is such that
the directional relay IEP is energized at normal
polarity. The repeater relay 38FP at location B
is proportioned so that the voltage impressed
across its winding by the one battery B2—C2 is
not sufficient to energize the relay at its pick-up
value and the relay is normally released closing
its back contacts. This normal condition of the
traffic locking circuit is indicated at the central
office station by the illumination of lamp OL be-
cause positive energy has been applied to terminal
i8 of the coding unit over back contact 32 of in-
dication relay IFK. At interlocking B, lamp T
is illuminated over back contact 52 of indication
relay 38FK to indicate the normal condition of
‘the traffic locking circuit to the operator at in-
terlocking B,

If the operator at the central office station
desires to operate signal R2A for directing an
eastbound train from location A fo location B,
he transmits a code signal for operating the cod-
ing unit CU to pick up the signal control relay
R2HS, relay R2HS being first picked up over its
pick-up circuit when positive energy is made to
appear at terminal 5 in response to the code
signal and is then retained energized over its stick
circuit by the positive energy applied to terminal
6 since the directional relay IEF is now picked
up closing front contact 76. When the train ad-
vances past signal R2A and enters section {T and
shunts track relay I'TR opening front contact 17,
the relay R2HS is released and causes signal R2A
to assume its stop position. With the train ad-
vancing into section AIT to shunt track relay
AITR opening front contacts 55 and 56, the
traffic locking circuit is opened and directional
relay IEF is deenergized and released. The re-
peater relay EFA is now deenergized and releases
at the end of its slow release period. During the
slow release period of relay EFA, current is sup-
plied to the traffic following relay I1EFS over its
pick-up circuit since track relay AlTR is now
deenergized closing back contact T1. The traffic
following relay IEFS is then retained picked up
over its stick circuit until such time as the east-
bound train arrives at location B and vacates
section BIT so that the traffic locking circuit is
reclosed and the directional relay IEF is reener-
gized and picked up causing the repeater relay
EFA to be again picked up. - In the event the oper-
ator at the central office station desires to dis-
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pateh a second or following eastbound train from
location A before the first train has arrived at
Iocation B, he sends & code signal to operate unit
CU for again energizing the signal control relay
R2HS, relay R2HS being retained energized over
its stick circuit including front contact 16 of
traffic following relay IEFS. It follows that
under the normal condition of this apparatus the
operator of the centralized traffic control system
can dispatch eastbound trains from location A.

With the apparatus at its normal condition
and assuming the operator at interlocking B de-
sires to send a westbound train to location A, he
signals to the operator at the central office sta-~
tion by depressing the push button BP for a brief
interval causing the current supplied to the traffic
locking circuit to be pole changed so that direc-
tional relay IEF at location A is reversed closing
its reverse polar contact 34 during the interval
push button BP is depressed, the neutral contact
of relay IEF remaining closed, however, due to
relay IEF being of the retained neutral type.
With reverse polar contact 34 of relay IEF closed
the indication relay IFK is picked up and is then
held energized over its stick circuit after the push
button BP is released and the traffic locking cir-
cuit reenergized at normal polarity. With relay
IFK. picked up closing front contact 31, positive
energy is applied to terminal 13 of coding unit CU
and an indication code signal is transmitted to
the central office which causes bell OB to sound
informing the operator at the central office sta-
tion that the operator at location B desires a
reversal in the direction of traffic. The lamp OL
at the central office station is, of course, ex-
tinguished when relay iFK is picked up.

If the operator at the central office station con-
sents to a reversal in the direction of traffic, he
signals this fact to the operator at location B by
transmitting a code signal which operates unit
CU fo deenergize traffic control relay L{FS. With
relay LIFS released opening front contacts 59
and 68, and closing back contacts 61 and 62, the
trafic locking circuit is transferred from direc-
tional relay {EF to the source of current at loca-
tion A. The ftraffic locking circuit can now be
traced from terminal B2 at location B over wind-
ing on relay 30FP, the elements 67, 38, 53, 57, 55,
61, hack contact 19 of relay IEFS, front contact
80 of an approach locking relay MR not shown
but which is associated with signal R2A in the
usual manner front contact 81 of track relay I'TR,
back contact 65 of relay I1US, terminal Ci to
terminal Bl of the battery at location A, back
contact €6 of relay 1US, front contact 82 of relay
ITR, front contact 83 of relay MR, back contact
84 of relay IEFS, the following elements 62, 56,
58, 54, 39, 68 and terminal C2. Since the two
batteries at the two interlocking locations are
interposed in the traffic locking circuits in series
the increased voltage impressed on the repeater
relay 30FP is sufficient to cause that relay to be
bicked up closing front contact 51 so that the bell
TB is sounded to signal to the operator at loca-
tion B that the operator of interlocking A con-
sents to a reversal in the direction of traffic. The
operator at location B next moves the traffic lever
30L to its indication position where contacts 44
and 45 are closed, so that the lock magnet 49 is
connected across-the traffic locking circuit for
energization thereof by the battery at location A,
the contacts 38 and 39 of lever 30L being now
opened so that the repeater relay 30FP and the
battery at location A are disconnected from the
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traffic locking circuit. The magnet 49 is ener-
gized to lift locking dog 48 with the result that
the lever 80L is released and can be moved to its
full reverse position R where contacts 40 and
41 are closed to connect the directional relay

30WF with the traffic locking circuit for energiza-

tion of that relay by the battery at location A,
the connection being such that relay 30WPF is
energized at normal polarity. With traffic lever
30L moved to its reverse position, the mechanical
interlocking releases signal lever 2L and the oper-
ator at interlocking B can cause signal L2A to be
operated to a proceed position by moving lever 2L
to its left-hand position causing relay L2AH to
be energized and picked up in the manner pre-
viously explained. With the direction of trafiic
established for westbound trains by the traffic
locking circuit, the operator at location B can
dispatch trains westbound to location A by oper-
ating signal lever 2L in the manner explained
hereinbefore. It is to be observed that when the
trafiic locking circuit is set for westbound traffic
the switch SI can be used for trains moving. to
the siding track without affecting the traffic lock-
ing circuit because with switch Si reversed con-
tacts S1—24 and S1-—28 of the usual switch cir-
cuit controller are moved to the positions shown
by dotted lines in Fig. 1 to complete the traffic
lIocking circuit,.

With westbound direction established and as-
suming the operator of interlocking A desires a
reversal in the direction of traffic, he siznals to
the operator at location B by sending a cede sig-
nal which operates unit CU to pick up relay
{US for a brief interval., ‘With relay 1US picked
up closing front contacts 83 and 64 the traffic
locking circuit is pole changed and . directional
relay 3¢WF is energized at reverse bolarity clos-
ing reverse polar contact 91 interposed in the
pick-up circuit of indication relay 30FK. With

indication relay 30FK picked up to close front

contact 58 and open back contact 52, the bell TB
is sounded and the lamp TL is extmgulshed to
inform the operator at location B of the desire
on the part of the operator of the interlocking
at location A for a reversal in the direction of
traffic. If the cperator at location B consents to
the reversal in the direction of traffic he places
the traffic lever 32L back to its normal position.
The operator of interlocking A after having

ransmitied a code signal for operating relay
iUS next sends the code signal effective o re-
energize relay LIFS and that relay is picked up to
transfer the traffic locking circuit back to the
eastbound directional relay IEF and the east-
bound direction of traffic is reestablished.

It is to be noted that signaling is effected be-
tween the operator of interlocking B and the
operator of interlocking A over the two-wire line
circuit by using polarized relays of the retained
neutral type which permit this signaling between
the operators without affecting the control of
the wayside signals. For example, in the ease
the relay R2HS is energized and signal R2A
operated to a proceed position for an eastbound
train and the operator at interlocking B de-
presses the push button BP for signaling a desire
for a reversal in the direction of traffic, the front
neutral contact 15 of directional relay IEF re-
meains closed during the reversal in the energi-

zation of relay {EF and the position of signal

R2A is not affected. Furthermore, the use of a
repeater relay 80FP which requires double line
voltage to pick up that relay prevents possible
false picking up of relay 88FP due to a cross
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on the line circuit which might result in false
signaling to the operator at interlocking B of a
desire for a reversal in the direction of traffic, :

Referrmg to Fig. 2, the track layout is the same.
as in Fig. 1. 'The interlockings A and B of Fig. 2
are both of the all-relay type, that is, the signal
functions are controlled by levers having no )
mechanical interlocking. The interlocking A
includes a traffic lever A% and the interlocking B
Includes a traffic lever BS Tach lever AS and
B§ is-operable to a normal position N and to g
reverse position R and each is, of course, non-
interlocked with -the other levers of the asso-
ciated machmc and has no lever lock magnet.

A traffic’ locking circuit including two line
wires 53 and 54 extending between interlockings
A and B the same as in Fig. 1 is associated with
levers AS and B6 for governing relays at each of
the two locatlons for the control of traffic be-
tween the two interlockings and which relays are
similar to the relays of Fig. 1 except as will be
neoted hereinafter. In other words, the levers
A8 and BB form two m'tnually controlled devices
for govermng the. traffic. locking circuit. Two.
manually operable push buttons BPi and BP2
are providéd at locations A and B, respectively,
for at times pole changing the traffic locking
cireuit. - -

It is believed that the apparatus of Fig. 2 can
best be understood by a description of its opers-
tion. ‘Under normal conditions, both levers A§
and B6 are set at their normal positions for
cond1t10n1ng the trafﬁc locking circuit as re-
quired to establish eastbound direction of traffic.
With lever B6 set at its normal position, closing
normal contact 93, a repeater relay BSP is ener-
gized over a simple pick-up circuit easily traced,
relay B6P being also provided with a stick circuit
which includes beck contact 84 of a directional
relay 6WF and front contact 85 of a directional
repeater relay EFP. . The traffic locking circuit
under this normal condition can be traced from
terminal B2 at 1nterlcok1ng B over front contact
96 of an approach locking relay L2MR 2550~
mated w1th s1gna1 I2A in the usual manner but
not shown since it forms no part of my iaven-
txon, back contacts 97 and 88 of directional relay
GWF and frafiic. following relay §WFS, respec-
t1vely, winding of directional repeater relay EFP,
normally, closed contact 99 of push button. BP2,
front contact 00 of relay BGP, line wire 53, front
contacts 57 and 55 of track relays BITR and
AlTR, respectlvely, back contact 181 of a repeat-
er relay ASP at locatlon A, normally closed con-
tact, 502 of lever AB, ‘winding of directional relay
6EF, g second normally closed contact 183 of
lever AS, back contact IM of relay ASP, front
contacts 56 and 58 of relays AITR and BITR,
respectwely, 11ne wire 64, front contact 105 of
relay BSP, nolmally closed contact 188 of push
button BP2 and termmal C2.  Directional relay
BEF at 1ocat10n A and d1rect1onal repeater relay
EFP at locatmn B are now energized and picked
up, the polanty of the current being such that
the d1rectlonal relay 6EF, which is of ‘the retained
neutral polanzed type, is energized at normal
polarity. With relay EFP picked up closing front
contact 1081, the lamp TL at location B is illumi-
nated to inform the operator of the closed condi-
tion of the tlafﬁc locking eircuit. Also, lamp
OL at location A'is illuminated over front con-
tact 168 of directional relay 6EF to indicate the
closed cond1t1on of’ the trafic locking circuit to
the operator at location A. With directional re-
lay-6EF picked up- closmg front contact 109, slow
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release repeater relay EFA is energized and picked
up. If the operator at location A now desires to

send a train eastbound to location B, he moves a

signal lever 2R to the right-hand position clos-
ing lever contact 118 so that signal control relay
R2AH is energized and picked up closing front

contact 154 to operate signal R2A to a proceed -

position. The circuit for relay R2ZAH includes
terminal Bi, front contact {11 of repeater relay
EFA, lever contact {18, front contact 112 of track
relay ITR, winding of relay R2AH and ter-
minal CH.

As the eastbound train advances past signal
R2A and enters track section IT to shunt track
relay ITR opening front contact 112, the signal
control relay R2AH is released closing back con-
tact 155 to set signal R2A at stop. As the train
advances into section AIT and shunts track relay
AITR, the traffic locking circuit is opened at
front contacts 55 and 56 of relay AITR and the
directional relay 6EF at location A and the direc-
tional repeater relay EFP at location B are deen-
ergized and released. The slow release repeater
relay EFA is now without current due to the open-
ing of front contact 109 of relay 6EF and relay
EFA is released at the end of its slow release
period. During the slow release period of relay
EFA and because back contact Tl of track relay
AITR is now closed, current is supplied to the

traffic following relay 6EFS and that relay is :

picked up and then held energized over ifs stick
circuit subsequent to the release of the repeater
relay EFA until such time as the eastbound train
arrives at location B to vacate track section BIT
and restore the trafiic locking circuit so that the
directional relay 8EF is reenergized causing relay
EFA to be also reenergized. With the traffic fol-
lowing relay 6EPFS picked up closing front con-
tact 1i3, the signal control relay R2AH can be
reenergized to permit following moves from loca-
tion A while the first train is between locations
A and B. i

Tt is to be noted that with signal R2A operated
for an eastbound movement and an unauthorized
movement of traffic lever B6 at location B takes
place, such movement does not cause signal R2A
to be set at stop because repeater relay B6P is
retained energized over its stick circuit when le-
ver contact 93 of lever B6 is open and hence
such unauthorized movement of lever B6 does not
affect; the trafiic locking circuit. Again, it should
be noted that should the operator at location B
depress push button BP2 in an attempt to signal
to the operator at location A while the wayside
signal R2A is set at a proceed position for an
eastbound movement, the wayside signal R2A is
not set at stop because the directional relay 6EF
is of the retained neutral type and a reversal in
its energizing current due to the operation of the
pole changing push button BP2 at location B does
not affect the position of front contact 109 of re-
lay SEF. It should also be noted that as long
as the train occupies the stretch and the traffic
locking circuit is open so that directional relay
6EF and repeater relay EFP are released, both
lamps OL and TL are dark to indicate this con-
dition of the traffic locking circuit to the two
operators.

Assuming that the apparatus of Fig. 2 is nor-
mal and the operator at location B desires to have
the direction of traffic reversed so that he can

-gend a westbound train from location B, the op-
erator at location B signals to the operator at
jocation A by depressing the push button BP2 to
pole change the traffic locking circuit so that the
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directional polarized relay SEF is energized at:

reverse polarity closing its reverse polar contact

(14, -A circuit including front contact 115 and:
reverse polar contact 114 of relay 6EF is closed to

operate the bell OB to inform .the operator at
location A that a reversal in the direction of
traffic is desired. If the operator at location A
agrees to a change in the direction of traffic, he
moves his lever A6 to its reverse position where
contact 16 is closed causing repeater relay AGP
to be picked up opening back contacts 181 and 104
and closing front contacts 11T and {18 to transfer
the traffic locking circuit from the directional
relay B6EF to the current source.at location A.
The connection of battery at the location A is
such as to oppose the battery at location B with
the result that the repeater relay EFP at location
B is deenergized and released to open front con-
tact 107 interposed in the circuit for lamp TL so
that lamp TL becomes dark to inform the opera-
tor at location B that the operator at location A
agrees to a reversal in the direction of traffic.
The lamp OL at location A is also dark since the
directional relay 6EF is now released to open
front contact 198. ]

The operator at location B now moves his
trafic lever B§ to its reverse position opening
contact 93 and closing contacts 119 and (20 so
that when repeater relay BSP is released to close
back contacts §2f and 122 the traffic locking
circuit is connected with the directional relay
SWEF and that relay is picked up by the current
supplied from the battery of location A. The

traffic locking circuit is now established from -

terminal Bi over front contact 123 of an ap-
proach locking relay R2MR not shown but associ-~
ated with signal R2A in the usual manner and
the following elements (24, 125, winding of di-
rectional repeater relay WFP, 126, 111, 55, 57, §3,

{21, 118, winding of directional relay 6WF, 120,

122, 54, 58, 56, 118, {27 and terminal Cl. Direc-
tional relay SWF is now picked up and its normal
polar contacts are closed since the direction of
current is such as to energize relay 6WF at nor-
mal polarity. Also, the directional repeater re-
lay WPF at location A is picked up. The closing
of front contact 128 of relay WFP illuminates
lamp OL to inform the operator at location A that
the traffic locking circuit is again closed. Also,
the closing of front contact 129 of directional re-
lay 6WF at location B completes a circuit for
illuminating lamp TL to inform the operator at
location B that the traffic locking circuit is again
closed. With -directional relay 6WF picked up
closing front contact 130, a slow release repeater
relay WPA is energized and picked up. The op-
erator at location B next moves his signal con-
trol lever 2L to ifs left-hand position to com-
plete a circuit for signal control relay L2AH, the
circuit extending from terminal B2 over front
contact 132 of repeater relay WFA, lever contact
1314, front contact 133 of track relay CITR, wind-
ing of relay L2AH and terminal C2. With relay
1.2AH picked up closing front contact 152 the sig-
nal L2A is operated to a proceed position to per-
mit a westbound movement.

As the train advances west past signal L2A
and enters track section CIT to shunt track relay
CITR opening front contact 133, the signal con-
trol relay L2AH is deenergized closing back con-
tact 153 with the result that the signal L2A is set
at stop. The traffic following relay 6WFS is next
picked up by current supplied over back contact
81 of track relay CITR and front contact 134 of
repeater relay WFA, and relay 6WFS is then re-
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tained energized over its stick circuit so that the
signal control relay LZAH can be reenergized and
signal L2A operated for a following westhound
train becsuse the circuit for relay L2ZAH is now
completed at front contact 185 of the traffic fol-
lowing relay SWEFS.

As long as the westbound train occupies the
stretch between locations A and B, the traffic
locking circuit is held open the same as described
hereinbefore but as soon as the westbound train
reaches location A, the circuit is completed to re-
energize the directional relay WP and the direc-
tional repeater relay WEP.

Again it should be observed that an unauthor-
ized movement of lever A6 on the part of the
operator at location A after the wayside signal
L.2A has been operated for a westbound train, does
not cause signal L2A to be set at stop because
repeater relay A6P at location A is retained en-
ergized over its stick circuit which includes back
contact #3686 of relay G6EF, front contact 137 of
relay WFP and its own front contact {38, and
relay AEP on being retained energized holds the
traffic locking circuit completed at its front con-
tacts {17 and 118.

Assuming the traffic locking circuit of Fig. 2 is
conditioned for westbound traffic in the manner
explained above, the stretch of track is unoc-
cupied and the operator at location A desires to
send a train eastbound from location A, the oper-
ator at location A signals to the operator at loca-
tion B by depressing his push button BP!{ to pole
change the traffic locking circuit by closing con-
tacts 139 and {40 of push button BP1 with the re-
sult that the directional relay EWF is reversed
closing its reverse polar contact 14i. Since front
contact 142 of relay 8WE is already closed the
closing of reverse polar contact 141 of relay §WIF
completes the circuit for the signal bell TB and
signals the operator at location A that the oper-
ator at location B desires a change in the direc-
tion of traffic. The operator at location B then
moves his traffic lever B§ to its normal position to
close contact 93 to energize the repeater relay
B6P, The movement of lever B6é to its normal
position opens contacts 119 and 120 to remove the
directional relay 6WF from connection with the
trafiic locking circuit. With repeater relay BEP
picked up closing front contacts (80 and 165 the
battery at location B is connected with the traffic
locking circuit and opposes the batiery at location
A with the result that the repeater relay WEP is
deenergized to open front contact 128 which in
turn causes the lamp OL at location A to be ex-
tinguished signaling the operator at location A
that the operator at location B agrees to a change
in the direction of traffic.

The operator at location A next moves his
traffic lever A% to its normal position closing nor-
mal contacts {82 and 183 to connect the direc-
tional relay 6EF with the traffic locking circuit,
and to open contact 118 which causes the repsater
relay AEP to be deenergized and released to trans-~
fer the traffic locking circuit from the battery at
Iscation A to direction relay 6EF. The apparatus
is now restored to its normal condition and the
operator at location A can dispatch eastbound
trains by operation of his signal lever 2R in the
manner explained hereinbefore.

Although I have herein shown and described
only two forms of apparatus embodying my in-
vention, it is understood that various changes and
modifications may be made therein within the
scope of the appended claims without departing
from the spirit and scope of my invention.
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Having thus descnbed my invention, what I
claim is:

1. Railway traffic controlling apparatus  in
combination with a stretch of track extending be-
tween two spaced locations, a traffic governing
signal at each end of the stretch for governing
trafiic through the stretch and a traffic locking
circuit extending hetween said locations respon-
sive to traffic occupying-said stretch; two poiar-
ized directional relays one at each of said loca-
tions, said relays each characterized by retaining
its front neutral contacts closed when the ener-
gizing current is reversed, a signal control relay
at -each location controlled by a front neutral
contact of the directional relay:to the same loca~
tion and effective when picked up to cause the
traffic governing signal of that location to be
operated to a proceed position, manually .con-
trolled means partly at each location to connect
either the directional relay at one location and
the current source at the other location or vice
versa with said trafiic locking circuit to energize
one or the other of said directional relays at nor-
mel polarity to confrol the respective signal con-
trol relay and cause operation of the correspend-
ing traffic governing signal and establish the di-
rection of traffic through said stretch, a signaling
unit for each location; said signaling units each
controlled over a reverse polar contact of the di-
rectional relay at the same location, and manually
operapie pole changing means at each lccation
interposad in said traffic locking circuit to reverse
the polarity of the current supplied by the source
cf the same location to said traffic locking circuit
to-cause at times a reversal of the directional re-
lay af the cpposite location to operate the asso-

_ clated signaling unit and at the same time retain
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the signal control relay energized.

2. Railway traffic controlling apparatus in .
combination with a stretch of track extending
between two interlockings each of which includes
& wayside signal governing traffic through the
stretch, a signal control lever, a traffic lever and a
source of direct current; a traffic locking circuit
including two line wires extending between said
interlockings, two retained neutral polarized re-
lays ohe at each interlocking, eircuit means part-
ly at each inverlocking including contacts of said-
traffic’levers to connect the polarized relay at one
iriterlocking and the current source at the other
interiocking or vice versa with said line wires to
energize a solected one of said polarized relays at
normal polarity to establish the direction © of
traffic -between sald interlockings, a signal con-
trol relay at each interlocking effective  when
energized to cause the wayside signal at the same
interlocking to be operated o a proceed position,
means at each inierlocking including a -front
neutral contact of the polarized relay and a con-
tact of the signal control lever of the same inter-
locking to control the associated signal control re-
lay and cause operation of the corresponding
wayside signal to its proceed position, 8 signaling
unit at each interlocking located remote from the
wayside signal at the same interlocking and con-
trolled over a reverse polar contact of the polar-
ized relay. at the same interlocking, and a pole
changing push button at each interlocking inter-
posed in said circuit means and each operating
when depressed to reverse the connections of the
current source of the same interlocking with said
line wires to cause a reversal of the polarized re-
lay at the other interlocking to operate the asso-
ciated. signalifig unit when the wayside signal at
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such other interlocking has been operated to its
proceed position. :

3. Railway traffic controlling apparatus in
combination with a stretch of track extending be-
tween two interlockings each of which includes a
wayside signal governing traffic through the
stretch, a signal control lever, a traffic lever and a
source cf direct current; a traffic locking circuit
Including two line wires extending between said
interlockings, two retained neutral polarized re-
lays one at each interlocking, circuit means part-
ly at each interlocking including contacts of said
traffic levers to connect the polarized relay at one
interlocking and the current source at the other
interlocking or vice versa with said line wires to
energize a selected one of said polarized relays at
normal polarity to establish the direction of
traffic between said interlockings, a signal control
relay at each interlocking effective when ener-
gized to cause the wayside signal at the same in-
terlocking to be operated to a proceed position,
means at each interlocking including a front
neutral contact of the polarized relay and a con-
tact of the signal control lever of the same inter-
locking to control the associated signal control
relay and cause operation of the corresponding
wayside signal to its proceed position, a signal
bell and a signal lamp at each interlocking, a pole
changing push button at each interlocking inter-
posed in said circuit means and each operative
when depressed to reverse the connections of the
current source of the same interlocking with said
line wires to cause a reversal of the polarized re-
lay at the other interlocking, circuit means at
each interlocking including a front neutral con-
tact of the associated polarized relay to operate
the associated lamp to indicate the condition of
the traffic locking circuit, and other circuit means
including a reverse polar contact of the associated
polarized relay to operate the associated bell.

- 4. Railway ftraffic controlling apparatus in
combination with a stretch of track extending be-
tween a first and a second interlocking each of
which includes a wayside signal governing traffic
through the stretch and a source of direct current,
said first interlocking having a wayside signal
control relay and a traffic control relay, said sec-
ond interlocking having a wayside signal control
lever interlocked with a traffic control lever pro-
vided with a lever lock and operable to a normal
and a reverse and an indication position, a re-
tained neutral polarized relay at each interlock-
ing, a pair of line wires extending between said
interlockings, a first circuit means including a
front contact of said traffic control relay and a
normal contact of said traffic control lever to con-
nect the current source at said second interlock-
ing and the polarized relay at said first interlock-
ing with said line wires to energize that polarized
relay at normal polarity, a second circuit means
including a back contact of said traffic control re-
lay and a reverse contact of said traffic control
lever to connect the current source at said first
interlocking and the polarized relay at said second
interlocking with said line wires t0 energize that
polarized relay at normal polarity, means includ-
ing an indication position contact of said traffic
lever to connect its lever lock with said line wires,
a signal bell at each interlocking each of which
is controlled over a reverse polar contact of the
associated polarized relay, a pole changing relay
at said first interlocking having contacts inter-
posed in said second circuit means for at times
causing a reversal of the polarized relay at said
second interlocking for operating the associated
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signal bell, a pole changing push button at said
second interlocking interposed in said first circuit
means for at times causing a reversal of the
polarized relay at said first interlocking for oper~
ating the associated signal bell, means including
a front neutral contact of the polarized relay and
a front contact of the wayside signal control re-
lay of the first interlocking for controllng the
associated wayside signal, and means including
a contact of said signal control lever for controll-
ing the wayside signal at said second interlocking.

5. Railway traffic controlling . apparatus in
combination with a stretch of track extending
between a first and a second interlocking each of
which includes a wayside signal governing traffic
through the stretch and a source of direct cur-
rent, a traffic control device at each interlocking
operable to a first and a second position, a pair
of line wires extending between said interlock-
ings, a directional relay at each interlocking, a
directional repeater relay at said second inter-
locking, said repeater relay having a pick-up volt-
age substantially equal to the combined voltages
of said two sources of current, a first circuit
means including a first position contact of each
of said traffic devices to connect said repeater re-
lay and the current source of said second inter-
locking and the directional relay of said first in-
terlocking with said line wires to effectively ener-
gize that directional relay to establish traffic from
the first to the second interlocking, a second cir-
cuit means including a second position contact of
each of said traffic devices to connect the current
source of said first interlocking and the direc-
tional relay of said second interlocking with said
line wires to effectively energize that directional
relay to establish traffic from the second to the
first interlocking, and a signal bell at said second
interlocking controlled over a front contact of
said repeater relay to sound the bell when the
traffic device of the first interlocking is oper-
ated to its second position and the traffic device
of the second interlocking is operated to its first
position so that both sources and said repeater
relay are connected in series over said line wires.

6. Railway traffic controlling apparatus com-
prising in combination with a stretch of railway
track having a wayside signal at each of two
spaced locations for governing traffic in opposite
directions through the stretch and a two-wire
traffic locking circuit extending between such
locations for controlling the wayside signals in
accordance with the positions of two manually
controlled devices one at each location, a signal
control relay at each location effective when ener-
gized to cause operation of the wayside signal at
the same location to a proceed position, an elec-
tromagnet at each location effective when ener-
gized to permit energization of the associated
signal control relay, said electromagnet at a se-
lected one of said locations characterized as a
retained neutral polarized relay having a front
neutral contact which permits the energization of
the associated signal control relay, a current
source at each location, a first circuit means in-
cluding a contact of each of said devices closed at
a first position thereof to connect the current
source at said selected one location and the elec-
tromagnet at said other location to said trafiic
locking circuit to energize that electromagnet for

Ppermitting energization of the respective signal

control relay and operation of the respective way-
side signal to its proceed position, a second cir-
cuit means including a contact of each of said de-
vices closed at a second position thereof to con-
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nect the current source 2t said other location and
said polarized relay at said one location to said
traffic locking circuit to energize that relay for
permitting the energization of the respective sig-
nal control relay and operation of the respective
wayside signal to its proceed position, a signaling
unit at said one location controlled over a polar

contact of said polarized relay, and a manually

operable pole changer at said other location in-
terposed in said second circuit means to reverse at
times the connection of the associated current
source to the traffic locking circuit to reverse the

energization of said polarized relay and cause

operation of said signaling unit while the wayside
signal at said one location is retained at its pro-
ceed position.

7. Railway traffic controlling apparatus com-
prising in combination with a stretch of railway
track having a wayside signal at each of two
spaced locations for governing traffic in opposite
directions through the stretch and a two-wire
traffic locking circuit extending between such lo-
cations for controlling the wayside signals in ac-
cordance with which one of two directional relays
one at each location is energized, a current source
at each location, a traffic lever at each location
operable to a normal or a reverse position, a re-
peater relay for each of said traffic levers, said
repeater relay at one location controlled over a
pick-up circuit including a reverse position con-
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tact of its traffic lever and over a stick circuit in-
cluding a back contact of the directional relay at
said one location, said repeater relay at the other

location controlled over a pick-up circuit includ-

ing a normal position contact of its traffic lever
and over a stick circuit including a back contact
of the directional relay at said other location, a
first circuit means including a front contact of
the repeater relay at said one location and a re-
verse position contact of the traffic lever at said
other location to connect the current source at
said one location and the directional relay at said
other location to said traffic locking circuit to
energize that directional relay to control the as-
sociated wayside signal whereby a subsequent un-
authorized movement of the traffic lever at said
one location is ineffective to disturb the control
of the wayside signal, and a second circuit means
including a front ¢ontact of the repeater relay at
said other location and a normal position contact
of the traffic lever at said one location to connect
the current source at said other location and the
directional relay at said one location to said traffic
locking circuit to energize that directional relay
to control the associated wayside signal whereby
a subsequent unauthorized movement of the
trafiic lever at said other location is ineffective to
disturb the control of the associated wayside sig-
nal.
: JAMES J. VANHORN.




