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o Clazms

My invention relates to- railway traffic control-
ling apparatus, and partmularly to tramc lockmg
apparatus.

“When traffic is operated 1n elther dlrectlon over
a railway track extending: between two' spaced
locations traffic-locking apparatus' may: be pro-

‘the track stretcH is vacant and controllmg lamps
which indicate to the operators-at the ends of the -

' ‘stretelh whether or not the controlled stretch is

vided which includes a- traffic locking circuit con-

trolled jointly by two- operators, one at each end
of the stretch of railway:track. ‘Such traffic 10ck-
-ing-circuit is arranged to prevent; the manipula-

tion of traffic governing signal-levers-or units for

changing ‘the- directibn of traffic on-the: stretch
of track between'stich- two spaced locations while
‘the- stretch is occupied; or while a sighal: istdis-
played: for a train: to proceed into: such streteh.
A traffic locking circuit.similar-to-that shown.in
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this application is'shown in I'etters Patent-of'the

“United- States No. 2,354, 023 issued’ July 18 1944
to C.D. Ihrig.

An object of this 1nvent10n is' to prov1de im-
proved apparatus of the type described which is
-arranged so that when: traffic-is established for
either direction it can be:changed: only By the

20’1

occupied.
" Arfurther object of the mventmn is.-to- prov1de
an improved traflic lockmg circuit.

'‘Other cbiects of the invention and’ features of
novelty will be apparent from-the followmg ‘de-"
‘scnptmn faken m connectlon with the’ accom—
panymg drawihgs. :

"I:shall describe one form of traffic locking ap-
paratus embodying- my’ invention; together with
‘two modifications  thereof* which I ‘may- employ
and shall then point-out the novet features there-
of in.claims.

'Inthe drawings’

S Pgs 1A and’ 1B; when placed together with

‘Fig.-1B- at the rlght form' a diagram:showing-a .

stretch of railway track equipped with traffic lock-
ing apparatus embodying my invention;

[Fig: 2-is a.fragmentary view showing how the v

" system of Figs. 1A and 1B may be modified to
'maintain the supply of energy to the.line circuit

operator -at the ex1st1ng entrance end of the -

streteh. "
A further obJect of the invention is to prov1de

.a system of the type described which is arranged

so-that once reversal of the established direction

"of traffic’is initiated] functioning of the equipment . :
“to-complete the: reversal of traffic cannot:be dis--
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turbed by the opera.tor at.either end of the smgle :

track streteh:

‘Another object. of the invention' is: to' provide

traffic' locking means: governed over:a line circuit
‘controlled by the track: circuit’apparatus of 'the

‘controlled streteh, the traffic: locking: means gOVa.

" erning’ connection’ of the: track circuit: apparatus :

with the rails of the: tra‘.ck sectlons m ‘theicon-
trolled stretch:’

A further object of the inventlon is to prov1de‘1

“trafiic locking' apparatuscof the type described
which: employs: stick’ polar ‘traffic. locking relays
which are energlzed over s line-circuit, while:the
relays governing: the:line’ circuit are: slow acting

with the result. that on's change:in: the polarity:

after a sighal controlling:entrance of trains into
‘the single track stretch has been caused to'pro-
vide ‘a permissive indication, and thus continue
energization of ‘the block. mdlcatlon relays until
a train enters the s1ng1e track-streteh, and <

‘Fig. 3'is a fragmentary view showihg how-the

system of Figs. 1A and 1B may be modified if the - ‘

means:for indicating occupancy of the smgle track
“streteh is:not required. i

In practicing my-invention I: prov1de a- stick
‘polar traffic locking relay at each end'of the pro-
‘tected stretch and also at'the ends of the track

""sections in the stretch;and I provide a line:cir-
_‘cuit over which:.energy of one polarity or the other

" ‘may be supplied to-the traffic: locking relays. in -

40

series; -The equipment at eéach:end of: the line
circuit is arranged’ so that when traffic is estab-
lished: for either direction the: equipment' at: the

: ~exit-end of the stretch establishes. a connection
" between ‘the line wires, and this connection can-

45

of the: energy, supplied! to- the line circuit. the:re-

lays governing: the line’ cireuit ‘maintain. the:line

civeuit-for a period:long encugh te insure that the -

contacts of the. pola.r relays: willmove:-from: one

position to- the other before: the- lme c1rcu1t is''5

interrupted.

Another object cf: the mventmn is-tor provﬁe ‘

‘ traﬂic locking apparatus:of the type described and

incorporating indication: relays‘energized by cur- -

rent supplied’ overthe-trafiic’ looking circult when

o
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‘ngt be -interrupted: by ‘any: manipulation: of the .
“equipment by the. operator-at that location. ‘The
‘equipment at the entrance end of the' streteh s
arvanged so that the operator at:-that point may
cause to. be supplied to the line:circuit energy of
a polarity effective: to cause:the contacts of the
polar traffic locking relays to move from one posi-
tion to.the other. 'The stick polar trafiic:locking

-relays govern control relays which reversibly con-
“pect the track circuit.apparatus with the; rails:of

the track sections, while the. track circuit..ap-
paratus controls. the line:circuit.to prevent supply




2

of energy over the line circuit when the protected
stretch is occupied. The relays governing the line
circuit are slow enough in releasing so that on a
change in the polarity of the energy supplied to
the line circuit, the line circuit will be maintained
for a period long enough to insure that all of the
trafiic locking relays will respond to the energy
supplied to the line circuit before the line circuit
is inferrupted. ) - )
Neutral block -indication relays may be con-

nected in series with the line circuit at each end

thereof so as to be energized by current supplied
over the line circuit .to provide an indication
whether or not the protected stretch is occupied.
When these relays are employed the equipment
at the ends of the stretch is arranged so that
energy of the polarity effective to maintain the
established direction of traffic is supplied to the
line circuit at the entrance end of the stretch
until it is desired to reverse the direction of trafiic,
at which time the polarity of the energy supplied
to the line circuit is reversed.

Similar reference characters refer to similar
perts in each of the three views. .

Referring to Figs.. 1A and 1B of the drawings
there is shown therein a stretch of railway track
having track rails { and 2 over which traffic may

. move in either direction. Adjacent the left-hand
or west end of the single track stretch is a pass-
ing siding or branch track WPS, and adjacent
the right-hand or east end of the single track
stretch is a passing siding or branch track EPS.
-The passing sidings or branch tracks are con-
nected with the main track by suitable track
switches. )

Although this system is illustrated in connec~
tion with a single track stretch joining two pass-
ing sidings or branch tracks, the system is not
limited to use in situations of this kind and may
be employed wherever traffic may move in either
direction between two points,. but only in one
direction at one time. ‘

- The track rails | and 2 are divided by insulated
Joints 8 into track sections for signaling purposes.
As shown there is a section 4T which includes
the switch 4W connecting the passing siding WBS
with the main track, and a section 1T which
includes the switch TW connecting the passing
siding. EPS -with the mdin track. The single
track stretch between sections 4T and 7T is.di-
vided into sections 5T and 6T, but it is contem-
plated that the single track stretch may include
a larger number of track sections. .

" The track sections 5T and 6T of the single track
stretch are provided with track circuit apparatus
which may be of any appropriate type. As shown
the track circuit equipment for these sections:is
of the coded type and makes use of coded energy
of two code frequencies, while the traffic locking

relays reversibly connect the track circuit ap-.

paratus with the section rails to condition the
track circuits for movement of traffic through the
single track portion in the selected direction.

The track sections 4T and 1T, which include

the track switches 4W and TW, are provided with

suitable track circuit apparatus, and as shown

these track circuits are of the steady energy type
and each includes a track relay which is sup-
plied with energy from a track battery over-the
section: rails. ) e
Movement of trafiic along the main track from
left to right is governed by signals 5ES and GES,
while movement of traffic from right to left along
the main track is governed by signals 6WS and
5WS. Movement of traffic between the main

5
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track and the passing sidings may be controlled
by appropriate signals, not shown.

The signals 5ES, §ES, 6WS and §WS are shown
as being of the color light type, and each has a
red or stop lamp R, a yellow or caution lamp Y,
and & green or clear lamp G. While the wayside
signals are shown as being of the color light
type, this system is not limited to the use of

- wayside signals of this type and any appropriate
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type of wayside signal may be employed.
Similarly, this traffic locking means is not Lim-
ited to use in track stretches in which movement
of traffic is governed by wayside signals, and is
adapted for use in track stretches in which move-
ment of traffic is controlled by cab signals, either
alone or in conjunction with wayside signals.
The polarized traffic locking relays ¥R, which
control the direction of traffic in the single track
stretch, are energized in series over a line circuit
extending between the passing sidings. A traffic
locking relay is located at each end of the single
track stretch, and, in addition, a traffic locking
relay ‘is located at the junction between track
sections in the single track stretch. In the sys- .
tem shown in the drawings, a trafiic locking relay -
{FR is located et the west end of the single track
stretch, a relay 2FR is located at the adjoining
ends of sections 5T and 6T, and a relay 3FR is
located at the east end of the single track stretch.
Each of the traffic locking relays has asso-
ciated therewith 2 westbound control relay WFPR,
and an eastbound control relay EFPR, while the
equipment at each end of the single track stretch
includes a block indication relay BPR, a direc-
tional stick relay SR, a push button stick relay
PBSR, a repeater relay FCR, traffic direction
lemps E and W, a block occupancy lamp M, a
signal control or fraffic lever K, a push button
PB, and a line battery LB. ‘ :
The signal levers K, the lamps F, W, and M,
and the push buttons PB at the ends of the single
track stretch may be mounted in interlocking
towers located at the ends of the single track
stretch, while the levers K and push buttons PB

3 may be operated by attendants in these towers.

Although the system is illustrated and de-
scribed in connection with a track stretch having
interlocking towers at opposite ends of the single
track stretch so that the signal control levers
and the push buttons are manusally controlled by
operators in these towers, the system is not lim-
ited to use in such situations but is applicable.zlso
to track stretches governed by centralized traffic
control or other remote control apparatus.

Each signal location is provided with a suit-

-able source of direct current, such as a storage

battery, not shown, the terminals of which are
designated B and. C:in the drawings.

The signals SES and 6WS controlling move-
ment of trains across the switches are governed

by signal control relays SRHR and 6LHR, re-

spectively, which are governed by the trafiic lock¢
ing relays, the track relay of the associated de-
tector section, and the traffic levers, while each

3 of these relays may also be controlled in the
-manner well known 'in the art by the position

of the associated track switch and by traffic con-

.ditions in the vicinity of the switch. One means

for controlling the relays SRHR and 6LHR is
shown in Letters Patent of the United States No.
2,093,170 to Ronald A. McCann. '

In most instances the relay contacts are shown
directly under -the ‘relay winding, but in some
cases in order to simplify -the drawings relay
contacts are shown separated from the relay
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winding, and.where this.is done: the: relay with
. which: the contacts are.associated:is; identified

3

: ctut o,f: lamp 3M:. ' Accordingly; the lamps: M and

by 'appropriate- reference characters pla&:ed d1- ‘

reetly: above. the relay; contactsy

The: equlpment is-shown in. thecondltmn which
it assumes: when: the. traffic. locking: relays: con-
. dition thetrack streteh for eastbound traffic, that
is, for meovement. of; traffie from . left, to.right; and
. when:signal contrel lever-{K is:in.its:normalpo-

sition. N.in: which: ifs ' contact. 81 interrupts: the

circuit: of signal: control relay. SRHR. and: thus
maintains the:display of ra stop.indieation: by. 51g-
- nal 5ES.
. At'this-time relay IPBSR is released ‘while: en-
ergy. is.supplied -to-réelay- ESR.over the. stick cir-
cuit which mcludes froht: contact . 14. of. relay
ESR and. lever. contact. 15, whieh s, closed when
lever 1K is in.its positien. L. oxrits: ,posmon N or
‘is-intermediate. these positions.. ‘

Energy-is also- supphed to.relay ESR over. its
pick-up circuit which.inclides;front contact 84

. of relay. 4TR.and lever. contact. 93, which is. closed.

when the lever 1K is.in its. poesitions, N. or. L.ar
is intermediate. these: positions.

At this time relay WSR is. enefglzed by current R

supplied. over. the.-stick circuit. which, includes
front’ contaet. {3, of relay’ 3FPR; and. front,con-
tact 26 of relay. WSR.so the contacts of, relay
WSR are. picked .up.

Energy. is: also :supplied. to. relay WSR. over. the
pick-up. circuit. including. front. contact. 95 of
relay TFR.and signal lever contact 146, and aver
the: stick circuit; which includes signal. lever. con-

_tact. 145 and frent.contact 28 of relay. WSR.. The

. leyer. contacts. 115, and 116 are closed. when. the
lever 3K is'in its. positions R. or N or. is inter- - .

mediate these positions.. .=

- As'relay {PBSR is released and ESR'is picked
up-energy ‘is supphed from line battery 1B over
pack .contacts 16 ‘and 171 of relay- {PBSR, ‘and
- front contacts, {8 and 19 of relay ESR. ta.the line
wires 20.and’ 2{- which extend throughout,the

3M are lighted:and:;indicate to the: operators:in
the: towers: at. opposite. ends; of ‘the single track

- -streteh: that: the single: track siretch is. vacant,

and: that: the direction of traffic in: the: single
track: stretch: may be reversed: if. desired:.
" As:energy of normal polarity is supplied-to.the

" traffic: locking relays. IFR, 2FR, and:3FR. the

polar; contacts: of each of: these relays: oceupy:

their: left-hand or normal: positions with: the. res

sult: that energy, is supplied’ to: the eastbound’

‘eontrol. relays: EFPR.. ‘The circuit. for: relay

~{EFPR: includes normal polar contact 45:of relay -

15
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. {FR, and:back contact:46-of relay. | WFPR; while
.contact 41 of relay - EFPR. interrupts: the circuit

of relay; IWFRR: so: that: relay: IWEPR remains:
released..

Similarly, energy: is: supphed to relay ZEFPR

_over -normal: polar contact. 49 of. relay. 2FR.and

back eontact;50.of relay: 2WFPR, while: energy-is
supplied. to. relay 3SEFPR. over- the: circuit which
includes: normal. polar: contact 52 .of relay 3FR
and back contact 53 of relay SWFPR.

As: relay |EFPR: is:energized its. contact: 55 s~

-tablishes the: circuit: of the associated: lamp E.-to

indicate to:the-operator in the:tower at: the: west

" end: of’ the: single track stretch: that. the- single

30

track streteh. is:conditioned- for -eastbound traffic.
Likewise; contact. 58 of relay $EFEPR. establishes
the circuit of: the associated lamp E to indicate
to: the operator in the:towerr at the.east end of

 the: single track: stretch. that the single. track

35.
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stretch: is ‘conditioned: for-eastbound traffic: .
At this-time:energy is:supplied: to-relay. | EFCR
overr normali polar contact: BT of relay 1FR. and

..-front contact 58 of relay {EFPR, and contacts:60
and: Bl of relay {EFCR conneet: track relay 3ETR,
‘geross the:rails:of section: 5T at-the west end. of

the: seetion;: while contacts 88 and 81 interrupt
the:citouit: for supplying energy from:the track

: battery BETB.to: the:rails of section: §T.

single, track stretch 'and over which energy is. .

supplied: to the relays, TR and BPR. in series.
As heéreinafter explamed relay: SEE i picked
up.and.its contacts 24 ‘and’ 25 establish the cir=
cuit of line wires 20 and: 21,
between: line  wires. 20. and 2I is established: at
the east end of the single track stretch over a
circuit including a front contact of’ relay SEFPR
and . a ‘back contact of. relay 3WFPR Accord-
ingly, energy of normal, polarity is:supplied’to: the
line circuit’ ffom: battery {L.B over the’ circuit
- which is traced from the positive terminal of bat-
tery '1LB over front contact 23 of relay 1 EFPR,
back contact 1T of relay- IPBSR; front contact

19 of relay ESR, winding of relay’ iBPR; wind-

whiile, ‘connection ‘

. Az relay: 2EFPR.is energized its front; contacts

.82 and 63 connect; track relay 2TR: across: the

pp railsi of section: 6T, while front contacts 68 and 66

ofi relay’ 2BFPRconnect. the track ‘hattery: 2TB

7 across-the rails:of:section 57T.

At this:time the circuit-of relay: IWFCR, is in~

© terrupted by polar: contact: 69: of relay §FR.and . -

560

by: contact 18 of relay-3WFFPR, so contacts 72 and
13 of relay IWFCR are released and . interrupt

) the circuit ofi track: relay 6WTR. ‘and’ connect ‘

55

-ing of velay IFR, wire 21, front contact .24 of re- -

lay 5EH;winding of ‘relay 2FR, front contact 21
of relay 2H; front contact: 28 of relay. SEFPR,
winding of relay 3FR, winding of ‘relay: 3BPR,
front-contact 30 of relay WSR, back: contact 31
of relay 3PBSR, back contact 32 of relay:3SWEER,

front contact 33 of  relay 3EFPR; back' confact

34 of telay 3PBSR, front -contact: 35 of: relay
“WSR;, wire.20, front contact 38 of relay: IEFPR,
“front-contact 38:of relay 2H, front: contact: 25 of

60

85

" relay SEH, front contact 18 of‘relay ESR, back -

contact 18 of relay {PBSR,; and: hack: contact 22
of ‘relay. IWFPR to the negatxve terminal of: the
line: battery 1LB. :

As relays 1BPR-and 3BPR. are: energlzed by
current supplied over. the line: cirenit; contact 40

70

of relay IBPR establishes the circuit:of lamp; IM,

and contact. 4k of relay: 3BPR estabhshes the cir-

w®

track: battery S6ETB: across:the rails-of section: 6T
so-thet coded energy: of “a. code: frequency: gov-
erned: by traffic’ condlt:lons in advance of-section

BTV is-supplied to'section’ §T. . As shown, selection
“Between energy of 75 and 180° code frequency is -

controlled by track relay TTR; but it.is contem-

‘plated-that the fr equency of the energy-supplied .
' ‘to section 6T may be.controlled’ in the manner

well'’known: in the art-by tr affic conditions in.sec-
tion' 8T as well ‘as in section TT,"while it is also

‘contemplated that the:frequency of the energy

supplied to section 6T may be: controlled ‘in ac-

cordance withy thie aspect displayed by the-signal,

not, shown, "governing- movement: of eastbound
trains across the swmch TW; andalso in accord-
ance. with, the position: of the switch TW.- :

A section TT is not occupied track relay 1TR
is. picked up and ‘its’ contact 71 establishes the -
civenit including a contact: of code  transmitter
180CT {or supplying energy from. the  battery
SETB to.the rails of section 6T. This energy
freds to track relay. 2TR and operates it so that
energy is supplied. through the associated decod-




ing. transformer 2DT to relay 2H, and through
a resonant rectifier unit {80DU to relay 2J. As

relays 2H and 2J are picked up energy is supplied
over front contact 78 of relay 2EFPR, front con-

tact 19 of relay 2H, and front contact 89 of relay .

2J to the green or clear lamp G of signal 6ES.
As relay 2H is picked up its,contact 82 estab-
lishes the cireuit controlied by a contact of code

transmitier t33CT for supplying energy from the

track ‘battery 2TB to the rails of section 5T.
This energy feeds to track relay 5ETR and oper-
ates it so that energy is supplied through the as-
sociated decoding transformer to relay SEH and
through a resonant rectifier unit 180DU to relay
SEJ. . Accordingly relays SEH and 5EJ are picked
up, but at this time relay 5RHR is released so
energy is supplied over back contact 84 of relay
SRHR to the red or stop lamp R of signal 5ES.

At this time energy is supplied over back ¢on-
tact 85 of relay 2WFPR to the red lamp R of
signal 5WS, while energy is supplied over back
-contact 86 of relay SLIR to the red lamp R of
signal 6WS.

"As relay 2WEFPR -is released its contact 87 in-

terrupts the pick-up and stick circuits for relay -

3PBSR so that this relay will remain released
even though the push button 3PB should he de-
pressed. Accordingly, contacts 31 and 34 of re-
lay 3PBSR maintain the connection traced above
between line wires 20 and 2{ so that energy of
normal polarity for battery LB may be supplied
over the line wires to ‘the relays FR and BRP,
while contacts of relay 3PBSR cannot be picked
up to establish the circuit to supply energy of re-

verse polarity from battery 3LB to the line wires -

20 and 21i.

' If the operator at the west end of the single
track stretch wishes to clear the signal SES to
permit. an eastbound train to enter the single

track stretch he may do so by moving the con-

trol lever {K from its position N to its position R.
On this movement of the lever, the lever contact
87 establishes the circuit including front contact
83 of track relay 4TR and front contact 88 of

relay IEFPR for supplying energy to relay SRHR, i'i:

so that contact 84 of relay SRHR is picked up
and interrupts the circuit of the red lamp R of
‘signal 5ES and establishes the circuit including
front contact 88 of relay SEH and. front contact
80 of relay 5EJ for supplying energy to the green
lamp G of signal BES. Accordingly, signal 5ES
displays a proceed indication and authorizes an
eastbound train to enter the single track stretch.

When the lever iK is moved to its right-hand

position contact 93 interrupts the pick-up cireuit :

for relay ESR, while contact {3 interrupts the
stick circuit for relay ESR. Accordingly, relay
ESR releases and its contact 14 additionally in-
terrupts the stick circuit of relay ESR, while its
contacts {8 and (9 interrupt the circuit of the
line wires 28 and 21 so that the block indication
relays IBPR and 3BPR release and inferrupt
the circuits of the lamps {M and 3M. - These
lamps, therefore, are extinguished and indicate
to the operators at both ends of the single track
stretch that the direction of traﬁic cannot be
changed.

On release of relay ESR and resultant 1nter-
-ruption of the circuit of line wires 20 and 2¢, the
-relays {FR, 2FR and 3FR are deenergized, but
the operating characteristics of these relays are
such’ that their contacts remain in the position
which they already occupy. Accordingly, the cir-

cuits of relays EFPR and the circuit of relay
78

IEFCR are maintained and these relays main-

10
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tain the track circuit apparatus in the condition

described in detail above.

When a frain moving in the normal direction
of traffic enters section 4T track relay 4TR re-
leases and its contact 83 interrupts the. cireuit of
relay 5RHR so that contact 84 of relay 5RHR
releases and causes signal 5ES to display its red

“or stop ‘indication. In addition, contact 84 of

relay 4TR interrupts the plck-up circuit of relay
ESR to insure that relay ESR remains released
and interrupts the line wires 20 and 21 and thus
prevents & change in the established direction
of trafiic when section 4T is occupied.

* When the train advances into section 5T the
track relay 5TR is shunted and ceases to follow
code so that relays 5EH and 5EJ release to pre-

. Vvent the display of a permissive indication by
signal BES, while contacts 24 and 25 of relay.
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SEH additionally interrupt the circuit of the line
wires 20 and 21 and thus prevent a change in
the established direction of traffic.

When the train advances info section 6T the
track relay 2TR is shunted and ceases to follow
code so that relays 2H and 2J rélease and cause

signal BES to display its stop indication, while

contact 82 of relay 2H changes the ehergy sup-
plied from battery 2TB to the rails of section
5T from 180 to 75 code frequency. ‘

When the train advances into section 1T track
relay TTR. releases and its contact 95 interrupts
the pick-up’ circuit for relay WSR but this re-
lay ‘remains energized by current supplied over -
its own front contact 26 and front contact {3
of relay 3EFPR. On release of relay TTR its
contact 11 changes the coded energy’ supplied
to the rails of section 6T from 180 to 75 code
frequency.

When the train vacates section 4T track relay
4TR picks up and its front contacts 83 and 94

. are closed to permit energy to be supplied to

relays SRHR and ESR, respectively. Under nor-
mal conditions when an eastbound train accepts
the proceed indication provided by signal 5ES as
a result of movement of lever 1K to its position
R and: enters the single track stretch, the op-
erator will return the lever IK to its normal or
intermediate position N.

Accordingly, lever contact 871 interrupts the.
circuit of relay SRHR so that on picking up of
relay 4TR- energy will not be supblied to relay
SRHR and its contact 84 remains released and
maintains the display of the stop indication by
signal 5ES.

If the lever IXK is left in its position R so that
lever contact 87 is closed energy will be supplied

. to relay SRHR and its contact 84 will be picked

Ry
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up to permit signal 5ES to provide a permissive
indication. If the lever IK ig left in its posi-
tion R lever contact 93 will interrupt the pick-
up circuit of relay ESR so that on picking up
of relay 4TR relay ESR will remain released and
will interrupt the eircuiit of line wires 20 and 21
so that the established direction of traffic can-
not be changed.

If the lever IK is returned to its normal po-
sition N energy will be supplied torelay ESR. over.
lever contact 93 and front contact 94 of relay
4TR when section 4T is ‘vacated. Accordingly,
relay ESR picks up and its contact {4 estab-
lishes a stick circuit for the relay, while contacts
18 and 19 which control the circuit of line wires

20 and 21 are closed.

When the train vacates section 5T coded en-

ergy feeds to track relay SETR and operates it
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so-‘that relay SEH picks Up‘and ‘it coritacts 24

arid ‘25 ‘are closed ‘to 'permit ‘the c1rcu1t of the ‘

line wires'20.and:21 tobe established.

When the train vacates section BT coded en-
ergy feeds'to relay 2TR ‘and operates’it so that
“energy -is ‘supplied ito ‘relay "2H ‘with ‘the rTesulf
that -signal ‘6ES 'displays its ¢aution indication,
‘while contact 82 of ‘relay ‘2H changes'the: energy
supplied to the rails .of section 5T from 75 to
180 code.frequency, ‘ang: contacts 27 and 39 -of

relay ‘2H-are closed ‘to permit -the ciréuit 'of line’

wires 20'and 21 tobeestablished.
“When ' the - S1gna1 control ‘lever 1K "is réturned
to its’ mtermedlate or normal position N'and sec=

tioh 4T-isvacated, ‘contact 98 of ‘the-signal lever I

' 1K and contact 94 of ‘track réldy #TR estdblish
“the pick-up cireuitfor relay ESR and its contacts
. 18- and 19 are picked up‘so ‘that 'the battery: LB

is “connectet “to. ‘the line "wires 20 ‘and 21..
long as. either” seétion 5T “or “6T is ‘occupled tle
circtit of: the Tine “wires ‘20 and 21 is interrupted

angd the " ‘traffic Tocking. relays PR and the indi-
cation relays BPR dfe deenergized.

*'When the train advances far enough to- vacate

- gections ‘5T ‘and BT 'so ‘that reldys SEH and 2H 2

As
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are picked up, the “citctit  of ‘line wires -20 anid -

21*{s comiplete and energy from the batfery- (LB
is ‘supplied over tHe line wires 20 and 21 .to. én-

ergize the trafiic: lockmg reIays “FR.4and the ih-
Accordmgly, the .-

dication rélays BPR in sefies.
contacts of relays IBPR and 3BPR. .pick up-and
establish fhe ¢ircdits of ‘the:indication lamps -{M
and 3N, respectlvely, to indicate.to.the operators

' at both ‘ends of the single. track. ‘streteh that the’

direction of traffic in'the. smgle track stretch may,
be reversed if desired. ‘

1t is to be observed that the circulb. of ‘the line
wires -20 -and 21 is complete .as soon- as.section
BT is vacated. ‘This permits;traffic-to be. reversed

while a train ‘is in‘section 1T and makKes if.un-

necessary to wait for section 1T to be: :vacated.

“When the frain vacates: section TT track.relay’
‘T’I‘R picks up -and. its - scontact T1. changes the’

energy supplied-to:section 6T from 75.t0 180.eode
frequency sothag: relay 2TR is: operated at a rate

such as to: cause .relay 2J as; Well as: relay 2H

" to0.be -picked up.so that signal BES: dlspla’ys its
green or- clear indication.

Onemtwwof equipment'to ‘r erse’ the establzshed B¢

«dzreﬂtzon'of tmﬂ‘tc

‘ "I‘hls system is. arranged so that when the single. -
§ tracl’ stretch -is unoccupled and ‘the.signals gov-

eifiing entrarce of .trains into ‘the sihgle track
streteh ‘are dlsplaymg theéir §top indications the

5

. a5 Tong a5 the stretch is: cbnditwned for eastbound -

traffic.
When'it isdesired: ‘toreverse-traffic the opnra,tor

‘at the ‘erid-of the: singleitrack ‘stretch at ‘which

{rains :are ‘permitted to enter ‘the streteh must

‘depressithe ‘push -button ‘at his‘location, thereby

indicating that'hedis willingto: surrender control
of the-single track stretch. . -
‘“When traffic is'to be ¢hanged from: eastbound

to ‘westhound' the push’ button IPB at the west . -

end ‘of ‘thie streteh is depressed; thereby -estab-
lishing 4 ‘pickup- circuit for: relay - IPBSR {This -
cireuit ineludes front-cortact 10 of relay (EFPR;

~Tront- cotitact ‘94 (of! relay {BPR and'push button’

PB, witiile'when Teldy  IPBSR picks up its contacs
1 Jestablishes g stick” e1rcu1t “to ‘keep the rélay
energived aslongas rélay TEFPR is-enérgizéd.
The-stick circuit'which rélay 1 PBSR éstablishes -
for. itself when:it/is: pleed ‘up-insures ‘that ‘once .
the pushbution’ IPB:is depressed to pick up relay
{PBSR ‘éng ‘initiate iréversal of the established
direction 'of ‘traffie, the relay IPBSR ‘will remain
pieked up until this teversal of traffic is.completed.
Ih dedition avhen relay- IPBSR picks up'its comn=

‘ tact 2 establishes 4'stick ‘cireuit-for relay ESR -

iricluding 'itstown ‘front- contact 14 to ‘insufe ‘that

-relay IESR will ‘remain. picked ‘up and mamtain
" fue eireuit: of ‘the line wires 20 and 21,

‘Onpicking up.6f yelay (PBSR its : coritacts’ 18
and {1 intefrupt ‘the previously traced - ¢ircuit’ for
¢onnecting the'battery i LB with the wires 20-and
21, :and -eonriect this battery tothese wires with
the positive terminal of the battery connected to
wire'20-56 that-thére'is o reversal'in the polarxty
of ithe ‘entergy supplied 'to ‘the line'wires, =

<On'this change ‘in“the: polarity of the- energy
gupplied to'the'line'wires’20 and-21 the polar con-
tacts-of ‘the ‘traffic 1ocking relays 1FR, 2FR and

- 3FR$Hift from théirmormal'to their reverse:posi-

40

tions §6 that the circuits of ‘the rélays EFPR - are
ititerrupted, ‘while:circuits are- ‘established for ‘the

- relays WERPR dfter’ the relays EFPR/ release “The

b
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direction.of’ trafﬁc in the s1ngle {rack. stretch may

be reversed.

‘When the slngle track stretch is “vacatit, the 3

sighal cotitrol:lever 1K is in its normal position, .

and eastbound traffictis established, energy from
battery LB is supplied to line wires 20 and ‘21 over
back contacts 16°and 11of relay (PBSR and front
" coritacts of rélays’IEFPR and ESR. “The connec-
tiotis Trora ‘the battery 'to the line Wwires are ar-
ranged o’ thiat’ ‘the "posttive terminal of ‘the bdt-
téry*is ‘connedted to lne wire 21, "while ‘energy
of “this Bolarity “supplied *to- the trafﬁc 1gcking

80

Gireuit forisupplying energy‘to relay {WFPR in-. .
clufles reverie polar-eontact 45 of rélay FFR and
back eontact 41 of rélay IEFPR, while the'circliit
for-supplying sénergy ‘to.irelay 2WFPR includes

| reverde poldr ‘contact 49 of telay 28R 4nd back

contact 96 6f relay ‘2EFPR. . The ¢ircuit for sup-
plying ‘enerey ‘to. rélay BWFPR ‘includes reverse -

" polar contaet B2 of rélay 3FR-and back contact L

97 of relay 3EFPR. When the relays WEFPR pick
up they interrupt ‘the: circuits of: ‘the ‘associated

- relays EFPR and msure ‘that they w1ll Temain &

released :
/On ‘reléase ‘of ‘rélay BEFPR ‘and plckmg up:of

‘rélay BWFPR ‘the connection ‘between ' litle “wires

28'and 2 | .éstablistied by ‘front’ contact 33 of rélay

8EFPR -and ‘Back “contact 32 of ‘relay IWEFPR ‘is

interrupted, while ‘wire 20'is connected over-back
corthet 34 'of relay 3PBSR and back contact’33 of -

g relay BEFPR‘to"the negative: terminal-of ‘the bat-
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relays FR causes their:contacts to- oceupy their -

jeft-hand or.normal positions..
As poirited-out-above, at’ ‘this'titne relay SPBSR

is released ant ¢annot be’ picked upso it main- -

taing’connection’ hetween wites 20 and 21-to per-
mit-energy ‘from ‘battery HIIB to'be gupplied over
the linewires, while relay SPBSR ‘prevents supply

10

of energy from ‘battery ‘LB to: the hne wires 75

tery 3LB and wire 21:is conneéied ¢ver-back eon=
tact '31 of relay SPBSR-and front contact 32 of:-

télay SWFPR 'to the: posrtlve ‘terminal of battery

3LB. l&e’cerdingly, -eriergy ‘is supplied from ‘the
battery “8L.B to “the 'wires '20 ‘and - 21, ‘while ‘the
polatity of ‘this ‘energy is stichithat energy from
the ’battery JUB assists the energy ‘from’ battery
1B ih ‘mdintaining thé -contacts ‘of ‘the trafﬁc
locking rélays FRin their‘reverse:positions.

‘oR ovement vof ‘the  contdcts ‘of ‘the fraffie
leckmg wreldy BFRand ‘resultant ‘rélease-of ‘the
&astbotind  coritrol relay’ QEFPR the-cireuit of line
wires207and 24 48 lnterrupted until relay GWFPR‘
picks' up.

)
.
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The control relays 3EFPR and 3WFPR are of
a type which are slow to release so that on move-
ment of the contacts of the traffic. locking relay

3FR and resultant interruption. of the supply of ‘

energy to a control relay, the contacts of the con-
trol relay remain. picked up for a short period
and cause the circuit of the line wires 20 and 21
to be maintained so that energy continues to be
supplied over these wires to the relays FR to in-
sure that the contacts of all of the relays FR will
complete their movement from one position to
the other before the supply of energy to the trafiic
locking relays is interrupted.

On movement of the contacts of relay {FR to
their reverse. position contact 37 interrupts the
circuit of relay {EFCR, while the circuit of this
relay is additionally interrupted by contact 58 of
relay |EFPR when that relay releases. On re-
lease of relay {EFCR its contacts 68 and 61 in-
terrupt  the circuit of track -relay SETR and
establish- the circuit for supplying coded energy
from the battery BETB to the rails of section 5T.
Accordingly, relay 5ETR ceases to follow code
and relays §EH and 5EJ release. 'The relay SEH
is of -a type the contacts of which are slow to
release so that contacts 24 and 25 maintain the
circuit of the line wires 20 and 2{ for a period
subsequent to movement of contact 45 .of relay
IFR so that energy continues to be supplied over

these wires to the traffic locking relays FR to in- .

sure that the contacts of all of the relays FR will
complete - their movement from one position to
the other. :

--On release of the relay AEFPR its contact 10
interrupts the pick-up and stick circuits for relay

B
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completed their movement to their reverse posi-
tions and will remain in their reverse positions
during interruptions in the- supply of energy to
their windings. - : . )
.. On release of relay |IEFPR the associated lamp
E is extinguished, while on picking. up of relay
IWFPR the. associated lamp W.is lighted by en-
ergy supplied over front-contact {03 of relay
IWEPR. . '
On release of relay 2EFPR it contacts 62 and
63 disconnect relay 2TR from the rails of section
8T, while its contacts 65 and .86 disconnect the
battery 2TB from the rails of section 5T, In ad- .
dition, on release of relay 2EFPR its contact 18
prevents the supply of energy to the yellow and
green lamps of signal 6ES and establishes the cir-

- cult of the red lamp R of that signal.

20

25

IPBSR so that its contacts release and contacts

16 and 17 interrupt the supply of energy from the
battery (LB to the line wires 20 and.2{ and estab-
lish .a connection between these wires which is
traced from wire 20 over back contact 16 of relay

40

IPBSR, front contact 22 of relay {WFPR, hack |

contact 33 of relay IEFPR, and back contact 17
of :relay .IPBSR.to wire 21. Accordingly, erergy
supplied from battery 3LB to the wires 20 and 21
flows over the circuit provided by these wires and
energizes. the relays FR to-maintain their con-
tacts in their reverse positions, while the contacts
of relays IBPR and 3BPR are picked up and es-
tablish the circuits of the indication.lamps (M
and 3M to indicate that the single track stretch
is unocecupied.

..On release of relay. | PBSR its contact (2 in-
terrupts one stick circuit for relay ESR, but this
relay continues to be energized by current sup-
plied.over its pick-up ahd stick circuits controlled
by contacts of lever {K, and over the stick circuit
established by front contact 102 of relay tWFPR.
The relay ESR, therefore, remains. picked up and
its contacts 16 and 17 maintain the circuit of the
line wires 20 and 2i. The stick circuit for relay
ESR established by contact 102 of reiay {WFPR
on picking up of relay {WFPR prevents release
of the relay ESR if the signal control lever iK is
moved to its position R while the single track
stretch is conditioned for westbound traffic.

.. On picking up of relay IWFPR its front con-
tacts 108 and 101 are closed and maintain the
circuit of line wires 20 and 21 after release of
contacts 24 and 25 of relay 5EH, If the relay 5EH
releases before the relay |WFPR picks up the
aircuit of the line wires 20.and 21 will be momen-
tarily interrupted, but: this interruption of the
circuit of these wires is without effect other than
momentary release of the relays BPR since the
polar contacts of relays FR will have already

r
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lamps W at both ends

On picking up of relay 2WFPR its contacts 104
and {05 connect the track relay 2TR across the
rails of section 5T So that the relay. 2TR is oper-
ated by energy supplied from battery 5ETB at the
west end of the section, whilé contact 85 of relay
2WFPR interrupis one circuit for supplying en-
ergy to the red lamp R of signal 5WS and estab-
lishes the circuit controlled by.contacts of relays
2H and 2J for supplying energy to the lamps of
sighal WS, In addition, on picking up of relay
2WFPR its contacts 108 and 109 connect the bat-
tery 2TB across the rails of section 6T so that
coded erergy is supplied to section 8T at the west
end of the section.. - Co
. When relay 3WFPR picks up its contact 110
establishes the circuit of the associated lamp W,
while the circuit of the lamp E is interrupted by
contact 56 of relay 3EFPR. Accordingly, the
of the single'track stretch
are lighted to indicate that the stretch is condi-
ticned for westbound trafic. )

At this time contact 112 of relay 3WFPR is
closed \to permit energy to be supplied to relay
6LHR on movemsnt of lever 3K to its position I.

In addition, at this time energy is supplied over
reverse polar contact 69 of relay 3FR and front
contact 10 of relay SWFCR. Accordingly, con-
tacts 72 and 13 of relay 3WFCR are picked up
to cut off the 'supbly of energy from battery 6ETB
to the rails of section 6T, and to connect the relay
6WTR across the rails of section 6T so that it is
operated by energy supplied from battery 2TB to
the section rails. As a result of operation of relay
6WTR relay 6WH. picks up, while relay 6WJ may
also pick up. However, as long as signal control
lever 3K is in its intermediate position N the con-
tact 114 interrupts the circuit of relay 6LHR
and its contact 85 is released and establishes the
circuit of the red lamp R of signal §WS 1o pre-
vent a westhound train from entering the single
track stretch.

When relay 6WH picks up its contacts 124 and
125 ‘are closed to permit energy to be supplied
over the line wires 20 and 21, In the period
from release of the contacts of relay 3EFPR until
picking up of relay'6WH the circuit of wires 20
and 21 is interrupted, but this is without conse-
quence except for release of relays IBPR und
3BPR since the contacts of all of the traffic lock-
ing relays FR will complete their movement be-
fore the circuit of the line wires .20 and 21 is
interrupted, : o

At this time contact (3 of relay 3EFPR inter-
rupts one stick circuit for relay WSR, but this
relay is energized by current supplied over its
pick-up ecircuit which includes signal lever con.
tact 118 and front contact 95 of track reldy
TTR, while energy is also supplied to relay WSR
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contact [15.  Accordingly, the contacts 30 and 8§
of relay WSR are picked up .and maintain the
dircuit ‘of line wires.20 and 21:so-that energy
from . the battery -3LB is ‘supplied to the traffic
locking relays FR. and to the 1ndlcat10n relays
BPR.

The ¢ircuit for supplymg energy ffom the bat\-
tery 3LB is traced from the positive terminal ‘6f
the battery. over. frohnt ‘contact 32 of . relay

“JWFPR, back contact 31 of relay 3PBSR, front,

contact .30 of Telay WSR, wire 21, windings of
relays 3BPR and 3FR, front contact 125 of relay
6WH, front -contact
relay 2FR, front contact 24 of relay. SEH, wihd=
ings of relays {FR and 1BPR, front contact 19
-of relay -ESR, back contact 171:6f relay 1PBSR,
back “contact: 23 of relay IEFPR, front contact
22 of relay {WEFPR; back contact 16 of relay
{PBSR, front contact A8 of relay ESR, wire 20,
front-contact 25 of relay 6EH, front contact 39 of

7

“When westbound train ‘actepts isihal EWS
and enters section 1T track felay TTR releasés
and its contact (18 interrupts the circtit-of relay

. 6LHR so that its contact 86 releases and wesbab-

10

lishes the circuit 'of the red lamp R-6f -sigtal
§WS. . In addition, contact 83 of telay TTR inter.
rupts the pick-up circuit of relay WSR to'irsure

that it will remain released and interrupt fhe éipr-:

cuiit of line wires 20 and 21 and thereby prevent

a.change in the established direction of straffie. -

When the train enters' section 6T the track
relay 6WTR ceases to follow code. and relay 6WH

' releases and its-contacts 124 and {125 interrupt

21 +of relay 2H, winding of -

15
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relay 2H, front contact 424 of felay BWH, front -

contact 35 of relay WSR, back contact 84 of relay
3PBSR, and back contact 33 of ‘relay 3EFPR to

25

the negative terthinal of the battety.

As relay 1BFPR is released its contact 0. mterx-
tupts ‘the pick<up ‘and stick:ecircuits for Telay
|PBSR and it remains released so that its con-

%acts 16 and 1T maintain the ¢onnection between

wites 20.and 21 through front contact 22.6f telay
IWFPR and back contact 23 of Telay IEFPR.

If the: operator &t the-east end of the single
track strefch wishés to cause Signal 6WS to dis-

80

play a' proceed indication, and thus authorize & .

westbound train to enter the single track sti¢teh,

35

he may do so by moving the lever 3K to its Posi-
tton. L so that lever contact 114 establishes the
circuit ineluding front contact 119 of tiack velay
1TRand front contact 112 of relay SWFPR for. .

supplyitig. energy to the relay 6LER.. Accpid:

40

| ingly, contact 86 of relay SLHR s picked up and -

iriterrupts ‘one eircuit for supblying energy-to the

red-lamp R of signal WS andestablishes the
_cireuit controlled by contacts of relays 6WH and ~

§WJ for supplying energy to the lamps of sienal
$WS, At this time sections 5T and §T are va-
Ceantand relay §WTR will be operated at the 180
code rateso relays 6WH and 6§WJ ate both picked
up-and on picking up of relay SLHR enersy is
‘supplied” over: front. contact 86 .of relay BLHR,
front contact 120 of relay SWH, and front ton-

ER
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tact 124 of relay §WJ to the green lamp G of .

sighal §WS,. The signal WS, therefors, displays
its elear indication to -atthorize & westbound
train to-enter the single track streteh.

~ When the lever 3K is moved to its position
I ¢contact 116 interrupts the pick-up. circuit for

relay WSR, while contact 115 interruptsthe stick
- pirenit for relay WSR and its coritacts release so
that contact 10 additiohally interrupts the relay
stick circuit; and contaets 30:and 35 interrupt the
eifcuit of ling wires-20 and 2110 thereby cut off
the supply of ‘energy from battery 3LB to these
wires, " As o résult relays IBPR and 3BPR felease
snd.interrupt ‘the citeuits of the lamps AM and

L
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M and-thus indicate 10 the operators at both

ends 'of the single track stretch that the direction.

of traffic in 'the‘single track -strefch cannot be

changed.
. At this tithe the relays PR are deenergized but

70
. the tperating characteristics of - the relays-are:
such that their contaets rewmain in their reverse.

positions and thus maintain the circuits of relays .

WFPR -to theteby condition  the smgle track
stretch for westbouhd trafic.

5

the circuit of the line wires 28 .and 21 and'thus °
prevent a change in the established ‘direction ‘of
trafiic.: When the train advances into . section
5T, track relay 2TR ‘is shunted-angd relay 2H re=
leases and its contact 121 establishes thé circuit

‘of the.red lamp R of signal §WS; while its -con:

tact 82 changes the energy ‘supp'lied 1o isectibn
8T from 180 to 75 code freguency. ' In-addition,
contacts 27 and 39 of relay 2H 1ntermpt the cir=

© cuit of line wires 20 and 21.

When the train advances itito section 47T tiack
relay 4TR Yeleases and its cofitact 94 interrupts
the pick-up-cireuit of relay ESR,.but this relay
is maintained ‘energized by cutrrent supplied over

its stick .circuit -which includes its own frent con- - ‘

tact- 14 and front contact 102.0f relay IWFPR,
In addition,.contact 132 of Telay 4TR changes
the energy. supphed to sectxon Ly from 180 to 75
code frequency.. . .

As shown selectlon between 5. and 180 code
energy supphe‘d to the west end" of section 5T
is ‘controlled by track relay 4TR, but the fre=
quency of this energy:-may also be controlled by

‘traffic in the section 'in ‘advance -and by the

position of the switch 4W and the aspect dis-
played by the westbound signal associated w1th
switch 4W.

When the train vacates section 1T track relay s
TTR picks up .and if signal contrel lever 3K
Has been restored. to its center or normal posi-
tion N, energy will be supplied . to relay WSR
over its pick-up-circuit wh1ch includes lever con-
tact {16 ahd front contact 8% of relay TIR.  Ac- |
cordingly, the contacts of relay WSR. pick up and .
contacts 30  and 35:are ‘closed to, permif energy
to. be ‘supplied over wires 20.and:24, . :

When track relay 1TR picks up its. contact
11918 closed o, permit’ energy. to. be supphed to
relay 6LER, but if lever 3K has been returned

- to its normal position; as is customary, the Iever
contact 114 will interrupt ‘the circuit of relay

6LHR and its contact 86 remains released and

maintains the ‘dlsplay of the stop 1ndlcat1on by‘ ‘

signal 6WS.

In addition when lever 3K is returhed to its -

normal position' N and track relay: TTR picks up =
energy is supplied to relay WSR over it§ p1ck—up
circuit which includes lever:contact 1184nd track .
relay contact 95 so relay WSR picks up..

When the train vacates section §T coded eh-
ergy feeds to track relay FWIR and operatés it'so
that relay 6WH is ‘picked up and its contacts 124
and 125 are closed to permit energy to be sup-
phed over line wires 20 and 2f. .

When the train vacates section - 5T coded €n-
ergy feeds to track relay 2TR and operates itso:
that relay 2H picks up with the result that its:
contact 127 establishes the circuit including back
contact 128 of relay 2J for supplying energy to
the yellow lamp Y .of signal 5WS, while contaet .
82 changes the. energy supplied' to section ‘6T
fom 75 to 180:code frequency In addxtmn ton=
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tacts 27 and 39 of relay 2H are closed to permit
energy to be supplied over line wires 28 and 21.
“'The circuit of the line wires 20 and 2/ is now
complete and energy from battery 3LB is sup-
plied over the wires 29 and 21 to the relays FR
and BPR over the circuit traced above. Accord-
“ingly, the relays IBPR and 3BPR aie picked up
and cause lamps IM and 3M to be lighted to in-
dicate -that traffic in the single track stretch
may be reversed if desired.
In addition, contact 138 of relay 3BPR is closed
so that energy may be supplied to relay 3FBSR

over its stick circuit on closing of the push but-

ton 3PB. This permits traffic to be reversed as
soon as section 5T is vacated.

When section 4T is vacated track relay 4TR
picks up and its contact 132 changes the energy
supplied to section 5T from 75 to 180 code fre-
quency and contact 128 of relay 2J picks up and
interrupts the circuit of the yellow lamp Y and
establishes the circuit. of the green lamp G of
signal 5WS. : "

Opemtion of equipment to change from wesi-
bound to eastbound traffic

The equipment is arranged so that the direc-
tion of traffic in the single track stretch may
be changed from westhound to eastbound if the
single track stretch is unoccupied and the con-
trol lever 3K is in its normal position N. Under
these conditions energy ffom battery 3LB is sup-
plied to the line wires 20 and 21, while the cir-
cuit connections are such that the positive ter-
minal of the battery is connected to wire 2i.
Energy supplied from the battery 3LB over the
line wires 20 and 21 energizes the relays FR and
BPR. As the contact 130 of relay 3BPR is picked
up the pick-up circuit of relay 3PBSR may be
established when the push button 3PB is de-
pressed. :

At this time the pick-up and stick circuits for
relay IPBSR are interrupted by contact (9 of
relay IEFPR so that relay (PBSR is certain: to
remain. released even if the
. should be depressed. ‘

In order to change from westbound to east-
bound traffic the operator at the east end of
the stretch depresses the push button 3PB, there-
by establishing the pick-up circuit for relay
3PBSR and its contacts pick up and its contact
133 establishes a stick circuit to maintain the
relay picked up-as long as relay SWFPR is en-
ergized. : )

On picking up of relay 3PBSR its contact 34
transfers connection of wire 28 from the nega-
tive to the positive terminal of the battery 3LB,
while contact 31 transfers connection of wire
21 .from the positive to the negative terminal
of the battery 3LB. Accordingiy, there is a
change in the polarity of the energy supplied to
line wires 280 and 21 with the result that the
contacts of the traffic locking relays FR .shift
from their reverse to their normal positions to
interrupt the circuits of the westbound control
relays WFPR and to establish the circuits of the
eastbound control relays EFPR. .

As a result of release of relays WFPR and
picking up of relays EFPR energy is supplied from
battery LB to the line wires 20 and 2{ while the
supply of energy from the battery 3LB to the
line wires is cut-off, and connection is established
between the lines wires ‘at the east end of the
stretch. - In addition, the track circuit and other
apparatus is conditioned for eastbound traffic

push button iPB ..

e

10

15

20

25

30

35

40

60

85

70

75

2,866,776.

while the equipment assumes the condition orig-
inally described.

This system is arranged so that irregular ma-
nipulation by the operators of the equipment at
the ends of the single track stretch cannot create
a condition in which traffic is established for one
direction in one part of the track stretch and
in the opposite direction in the other part of the
track stretch. If such a situation were to occur
the. circuit of line wires 20 and 21 might be in-
terrupted and it would be impossible to supply
energy over the.circuit of these wires to the traffic
locking relays FR to bring them into correspond-
ence. This would make it necessay to have a
maintainer inspect all of the traffic locking re- -
lays and place their contacts in correspondence.
. When the equipment is conditioned for east-
bound traffic energy is supplied from battery {LB
to the line wires 20 and 21 over back contacts
of relay IPBSR, while connection is established .
between wires 20 and 21 over back contacts of
relay 3PBSR. 'The pick-up and stick circuits of
relay 3PBSR are interrupted by contact. 67 of
relay 8WFPR so that closing of push button 3PB
is without effect. The relay WSR is energized
by current supplied over the stick circuit which
includes front contact i3 of relay 3EFPR and
front contact 10 of relay WSR so that no move-
ment of the lever 3K can cause release of relay?
WSR with resultant interruption of the line cir-
cuit. Accordingly, when the stretch is conditioned’
for eastbound traffic, no operation of the push
button 3PB or lever 3K at the east end of the
stretch can disturb the established direction of
traffic, .

When the direction of traffic is to be reversed
push button IPB is depressed and relay IPBSR
picks up and reverses the connections from bat-
tery ILB to the line wires 20 and 2§. When relay -
IPBSR picks up it establishes a stick circuit to
maintain itself energized as long as relay IEFPR
is picked up, while it also establishes & stick cir-
cuit for relay ESR. Accordingly, once the push
button IPB has been depressed to pick up relay
IPBSR, release of the push button or movement
of the control lever 1K will not affect either relay
IPBSR or relay ESR, and the contacts of these
relays will remain picked up and maintain the
supply of energy from battery ILB to the wires 20
and 21 of the polarity effective to move the con-
tacts of the traffic locking relays FR to their re-
verse position.

As explained above, the relays governing ‘the
line wires 20 and 2{ are sufficiently slow in re-
leasing to maintain the circuit of the wires 20
and 21 for a period, and thus permit energy to be
supplied over these wires to the trafiic locking
relays FR long enough to insure that the con-
tacts of all of the relays will complete their
movement from one position to the other. This
insures that the equipment at all of the locations
will be conditioned to change the established di-
rection of traffic. After.the contacts of relays FR
move from one position to the other they will re-
main in the position to which they have beén
moved even though the line. circuit is interrupted
and the supply of energy to the relays is cut off.

Modification shown in Fig. 2

As explained above, when the control lever K
at either end of the single track stretch is moved
to the position to clear the signal governing en-
trance of a train into the single track stretch, the
pick-up and stick circuits for the associated di-
rectional stick relay ESR or WSR are interrupted \
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and its contacts release and interrupt the cireuit
of line wires 20 and 21 with the result: that the
indication relays' BPR at the ends of the line
‘circuit release and extinguish the lamps M. .

It may be preferred to have the equipment op-
erate so that the lamps. M will be lighted at-all
times when the single track stretch is vacant,

- and Fig. 2 shows how the system of Fig. 1 may be

modified to prevent release of the relays WSR
and ESR-on movement of ,the associated con-
trol -lever until a. train enters the: single track
-streteh. -

Except. for modification: of: the pick-up circuit
for relay ESR by elimination of lever contact 93
therein, and the addition of lever contact (37 in
the pick-up circuit of relay IPBSR,. the ‘equip-
ment'is the same as that shown in Fig. 1, while
it is-to be understood that similar modifications
are made in the equlpment at the other end of
the line circuit.

In: operation, when eastbound traffic is estab-
lished energy: is supplied from battery 1LB-to
wires 20 and 21 over back contacts 16-and 17T of
relay IPBSR-and froent contacts 18 and (9-of
relay ESR as explained in connection with Fig. 1.
" When it is desired to cause signal 5ES to dis-

- play a permissive indication to permit an east-
bound train- to- enter the single track stretch,

lever contact 15 interrupts one stick circuit for re- .
30

"lay ESR. . At-this time relay ESR is. maintained
eunergized by current supplied over its pick-up
circuit . whieh includes front: contact: 94 of track
relay -4TR. - Accordingly, contacts 18 and 18 of
relay ESR. maintain: the circuit of ling wires 280
and 21 and energy from battery {LB:supplied to
line wires 20:and 2! energizes relays BPR s0 that
contact 40 of relay (BPR maintains the circuit

. of the lamp 1M, while'the relay 3BPR, not shown,
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-and 6T are vacated energy from. battery iL.B

is supplied over the line wires 20 and 21 and. picks
up the relays IBPR and 3BPR so that they es-
tablish the circuits of the lamps M and 3M and.

.cause these lamps-to. be lighted to indicate to the
ioperators at both ends of the track- stretch that

the stretch is again vacant.
The modification shown in Fig. 2 operates in

-the same manner as‘that shown in: Fig. 1 during

a reversal ‘of the established: direction of traffic,
and when the stretch.is condltxoned for west-
bound trafiic.

Modzﬁcation shown in Fz‘g 3 i

In Fig. 3 of the drawings there is shown means
to modify the equlpment at-an end of the line

‘cireuit if ‘the block indication relays of the sys-

tem of Flg 1 are not 1equ1red The system shown -
in Fig, 3 is similar to that shown in Fig. 1, but
dlffers therefrom in that the block 1nd1cat10n re-
lays BPR and the lamps M are omitted, while the
circuits for supplying to the line circuit- at: the
entrance end of the stretch energy of the polar-

ity effective to ‘mdintain the established: direc--

25

35

tion of traffic are -also omitted; and a connec-

‘tlon between the line wires' is subst1tuted

. Only the equipment at the left-hand or west
end of the stretch is shown in Fig. 3, but it is
to be understood that the equipment at the rlght- o
hand or ‘east end of the stretch is modlﬂed m

. the same manner.

‘The equipment of Fig, 3 is shown in the! condl-
tion which it assumes when the track stretch is.
conditioned for eastbound ‘traffic, the streteh is
vacant, and lever 1K is in its normal position N.- .

At this time the polar contacts of the trafﬁc
locking relays FR occupy their left- hand or nor-"

»‘'maj] positions so that control relays EFPR are en-

at the east end of the single track stretch main- ., °

tains the cireuit of the lamp' 3M. The block in-
dication lamps IM and 3M, therefore, remain
lighted after movement of Iever‘ IK toits posi-
tion R and indicate that the smgle track stretch
is not occupied.

At this time lever contact 1371 interrupts the
pick-up circuit of relay IPBSR and prevents en-
ergization of relay {PBSR if the push button I1PB
should be ‘depressed while the lever IK is in its
position R: This prevents interference with the
established- direction of traffic after the: lever K

“‘has been moved to the position R'to cause signal

5ES to display a permissive indication ‘and au-

thorize a train to enter the single track stretch,
When an easthound train accepts ‘'signal 5ES
and enters section 4T the track relay TR releases

and-its contact 94 interrupts-the pick-up circuit’

for relay ESR so that relay ESR releases and its
contact {4 interrupts the stick circuits for the
relay-and thereby prevents picking up of the re-
lay until section 4T is vacated. In addition, on

release of the relay ESR its contacts 18 and 19

interrupt the circuit of line wires 20 and 21 and
thus cut Ooff the supply of ‘energy’ over these
wires to the block indication relays BPR with the
result that they release and extinguish the indi-
cation lamps M to thereby indicate to:the op-
. erators in the towers at both ends of the single
track stretch that the stretch is occupied.

When the train vacates section 4T track relay
4TR picks up and energy is supplied to relay ESR
over front contact 94 .of relay 4TR. The relay

' ESR, therefore, picks up and its contacts |8 and
19 are ‘closed to permit energy ‘to be supplied: over
wires 20 and 21 ‘when sections 5T and 6T are

40

ergized and cond1t10n the stretch for eastbouhd
traffic. 'The contacts of these relays were moved

. to this position: when energy was supplied over -

the line circuit to ‘establish ' eastbound trafﬁc

. After the. direction of traffic is estabhshed the

supply of -enerey to the linie wires is cut off, but -

5 ‘because of the operating charactenstlcs of the re-
-lays their contaets remam in the pos1t10n which

3 they then ocelpy.

50

The relay IPBSR is released and a connection
between line wires 20 and 21 is established over
back contacts 16 and 17 of relay IPBSR: . The

. relay 3PBSR, not shown, at the other end of the

line C]:I‘CUIt is also released so that connection is
established between line wires 20 and 21 over its

| ‘back contacts..

b5

If it is desired to permit an easthound train to~

' enter the track stretch, the lever IK is moved to

its -position R with the result that contact 93

. interrupts. the pick-up circuit for relay ESR and
i-contact 15 interrupts the stick 'circuit for relay

60

ESR. - Accordingly, the contacts of relay: ESR

" release and contacts I8 and- I8 interrupt the line
| ‘wires 20° and: 2! to prevent a. change in the es-
' -tablished direction of traffic. '

65

In addltlon on this movement of lever 1K con-'
tact 81 estabhshes a circuit like that shown in

. Fig. 1, to energize a-relay RHR. t0 permit the
- display of a proceed -indication by signal 5ES;

70

while ‘when a train accepts this signal and en-
ters section 4T the track relay 4TR releases and
its ‘contact 94 1nterrupts the: pick-up cireuit of
relay ESR, while its ‘contact 83 interrupts the

. cireuit of the signal control relay RHR and thus

puts signal 5ES to stop.
When the lever IX is returned to 1ts normal

vacated. 'Accordingly, as soon- as- sections ST 78 position and section’ 4T is vacated energy is sup-
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plied to relay ESR over its pick-up circuit which
includes lever contact 93 and front contact 94
of relay 4TR. Accordingly, relay ‘ESR picks up
and its contact 14 establishes the stick:circuit

for the relay, while its contacts 18 and {9 are

closed to permit energy to be supplied over line

wires 20 and 21. : : _
When it is desired to change from eastbound

to westbound traffic the operator at the west end

.of the stretch can effect this change by depress- -

ing push button {PB, providing lever iK is in its
normal position, and the track stretch is vacant,

When the push button (PB is depressed energy.

is supplied to relay IPBSR. over its pick-up ¢ir-
cuit which includes front contact 18 of relay
IEFPR, push button (PB, and lever contact 137,
while when relay {PBSR picks up its contact |1
establishes a stick circuit including front contact
10 of relay IEFPR to maintain itself energized
after the push button is released. In addition,
its contact 12 establishes a stick circuit for relay
ESR to insure that its contacts 18 and 9 will re-
- ‘main picked up-and maintain the circuit of the
line wires 20 and 21. ) :
When relay IPBSR picks up its contacts 16 and
ITinterrupt the connection between wires 20 and
21, while contact 1§ connects wire 20 to the posi-
tive terminal of the battery ILB and contact 17
connects wire 21 to the negative terminal of the
battery. Accordingly, energy of reverse polarity
is supplied to the line wires 28 and 2 i, and.if the
track stretch is vacant so that the eircuit of line
‘wires 20 and 21 is complete, energy will be sup-~

plied to the fraffic locking relays FR in series ;

and their contacts will he moved from their nor-
mal to the reverse positions with resultant re-

lease of the eastbound control relays EFPR and.

picking up of westbound control relays WFPE.
On release of relay {EFPR its contact 10 inter-
rupts the stick circuit for relay IPBSR and its
‘contacts 16 and {71 cut off the supply of energy
from battery ILB to wires 20 and 2{ and reestab-
 lish the connection between these wires. Because
of the slow releasing characteristic of relay
AEFPR, interruption of the stick circuit of relay

IPBSR is delayed long enough to insure that en-

ergy will be supplied from battery {LB to wires 20
and 21 for a period sufficient to insure that all
of the traffic locking relays FR will respond to
the energy from battery {LB,
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Contact 10 of relay IEFPR also interrupts the ‘

pick-up circuit of relay {PBSR so that the con-
tacts of relay IPBSR will remain. released and

' will maintain the connection between line wires

20 and 21 if the push button IPB should be de-
pressed when the single track stretch is condi-
tioned for westbound traffic. .

In addition, on release of relay. IEFPR the cir-
cuit of relay RHR controlling signal BES is in-
terrupted, as is shown in Pig. 1, so that the sig-
nal 5ES governing entrance of eastbound trains
into the single track stretch cannot be caused
to display a permissive indication when the single
track stretch is conditioned for westbound traffic.

On picking up of relay {WFPR its contact 102
establishes a stick circuit to maintain relay ESR
energized when section 4T is occupied, or if lever
IK is moved to its position R so that contacts
15 and 93 interrupt the circuits which they con-
trol for supplying energy to relay ESR.. Accord-
ingly, contacts I8 and {9 of relay ESR remain
picked up and maintain the ¢ircuit of line wires
20 and 21 so that energy may be supplied over
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‘these line wires to change from westbound to
eastbound traffic. : Soesoone o

As a result of release of eastbound control re-
lays EFPR and. picking up of westbound control
relays WFPR the track circuit apparatus is con-
nected to the rails of the track sections in the
manner appropriate for westbound trafiic, while
the equipment at the-east end of the stretch is
conditioned to permit the operator at.that point
to cause the signal governing entrance -of west-
bound trains into the track stretch to display a
permissive indication. :

The equipment operates in substantially the
same manner on a change from westhound to
eastbound traffic and its operation need not be
traced in detail. : o :

Although I have herein shown and. deséribed
only one form of traffic locking apparatus em-
bodying my invention, it is understood that vari-
ous changes and modifications imay. be made
therein within the scope of the appended claims
without departing from the spirit and scope of
my invention. :

Having thus described my invention, what I
claim is: ‘ .

1. In combination, a stretch of railway track
extending between a first and a second location
and over which traffic may move in either direc-
tion between said two locations, a first signal at
said. first location” governing entrahce of trains
into said track stretch, a second signal at said
second lccation governing entrance of trains into
said track stretch, a first polarized relay at said
first location, means effective only when' the
contacts of said first polar relay are in their
normal position to. permit said first sighal to
provide a permissive indication, a second polar-
ized relay at said second location, means effec-
tive only when the contacts of said second po-
larized relay are in their reverse position to.
permit said second signal to provide a permissive
indication, a line circuit over which said polar- -
ized relays may be energized in series, means at
said first location for supplying energy of re-.-
verse polarity to said line cireuit, means at said
second location for supplying energy of normal
polarity to said line circuit, means effective only
when the-contacts of said first polarized relay
are in their normal position to energize said
polarized relays in series with energy of normal ;
polarity supplied to said line circuit at said first
location, and means effective only when the con-
tacts of said second polarized relay are in their
reverse position.to energize said polarized relays
in series with energy of reverse polarity - sup-
plied to said line circuit at said second location,

2. In combination, a stretch of railway ‘track
extending between a first and a second location
and.over which traffic may move in either direc-
tion between said two locations, a first signal at
said first location governing entrance of trains
into said track stretch, a second signal at said -

. second location governing entrance of trains into
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‘said track stretch, a first polarized relay at ‘said

first location, means effective only when the con-
tacts of said first polar relay are in their normal
position to permit said first signal to provide a
permissive indication; a second polarized relay
at said second location, means effective only
when the contacts of said second polarized relay
are In their reverse position to permit said second
signal to provide a permissive indication, a line
circuit over which said polarized relays may be
energized in series, a first control-relay. at the
first location effective when energized to. cause
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energy of reverse polarity to be supplied: to said
~line circuit, a second control relay at the second
location effective when energized to cause ener-
gy. of normal polarity to be:supplied to said line
circuit, means for supplying energy to said first
control -relay .provided the contacts -of said- first
'polarized relay are in their:normal position,: and
means -for supplying energy to said second:con-
trol relay provided theé contacts of said second
' polarized relay are:in.their reverse position.

3..In .combination, a stretch of railway track:

extending between.a first and.a second location
and over which traffic may move in either direc~
. ‘tion’ between said two. locations, a first signal at
:said. first location governing entrance-of. trains
into said-track stretch, a second signal at said
second.location governing entrance of trains into
said track streteh;.a first polarized relay at said
first ‘location,. means effective’ only when 'the
contacts of said-first polar. relay are .in- their
normal position .to ‘permit said first signal to
provide a permissive: indication, a second polar-
ized relay. at said second location, means effective
only when the contacts of said second polarized
relay-are in.their reverse position to permit said

Ut
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for 'supplying - energy to - said second control
relay provided the contacts of said second polar-
ized relay -are -in their ‘reverse: position.

5. In combination, astretch of railway track
extending between a first and a second lccation
and over which traffic may move in either direc-
tion between said two locations, a first signal at

“said first’ location governing entrance of trains

into: said track stretch, a second signal at $aid
second location governing entrance of - trains
into said track stretch, a first polarized relay at
said first location, means effective only when the
contacts of said first polar relay are in their nor-

. mal position to permit said first signal to pro-

15
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second .signal to provide d. permissive indica-
tion, & pair-of line wires over which said polar-

ized relays may. be energized-in: series, means at
~said first location :effective when. the contacts of

said first polarized relay are .in their reverse posi- ng
tion. -to. establish -connection between said line ;

wires,.:means -at: sald second location “effective
when- the ‘contacts of ‘said-second- polarized re-
lay-are in-their normal position.to. establish con-
nection: between said:line wires, means effective
only when the contacts: of said: first polarized
relay are, in 'their normal:position: to energize
" said- polarized' relays-in: series with - energy -of
reverse polarity, supplied to said line circuit at
said  first-;location, and 'means: effective - only
“when the contacts of said second polarized.relay
~are’in their reverse position to energize sald po-
larized relays ‘in iseries  with energy of normal
" polarity supplied to said line circuit at said :sec=
ond. location: o el .
.4, In combination, & stretch of railwaytrack
extending between & first and' a second . loca-
tion ‘and over which traffic may move in either
direction:hetween said two. locations, a first sig-
nal-at said first location:governing entrance of
trains. into. said track .stretch, a. second -signal
at said second:location ‘governing entrance: of
trains (into: said track streteh, a’ first polarized
relay at said first-location, means effective only
when the contacts of said first polar relay-are in

3
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vide a permissive indication, & second polarized
relay - at 'said second: location, means. effective
‘'only when the contacts of said second polarized
relay -are ‘in’ their reverse position  to permit
sald second signal to provide a permissive indi-
cation, -a pair of line wires over. which said
polarized relays may be energized -in series, a--
first control telay at said first location eifective
when released to establish connection between
said line wires and effective ‘when energized .to

~‘cause energy of reverse polarity: to be supplied

to-said line wires, a second control relay. at said
second location efféctive when released to.es-
tablish connection between said line wires and
effective when energized to cause. energy of nor-

“meal ‘polarity to be supplied to said 'line .- wires,

a pick-up and a stick circuit for said-first con-.
trol relay governed by a normal polar contact of
said- first polarized relay, a pick-up and & stick
circuit for said second control 'relay. governed
by a reverse polar contact of said second polar-
ized relay, means for establishing the pitk-up’
citcuit for said ‘first control relay, and means:
for-establishing the pick-up circuit for said sec-
ond control relay. : . ’
6. In  combination; a stretch . of railway track
extending between a first and a second location

" and over which traffic may move in either direc-
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their normal -position 0. permit said first sig- -

nal to provide a permissive indication, a :second
polarized -relay at said:.:second location, means
effective only when the contacts.of said:second

polarized relay are.in. their reverse position to:

permit said second signal to provide a permissive
indication; a pair of line wires over which said
polarized relays may: be energized - in series,.a
first ‘control relay at said first location. effective
when released 'to - establish -conniection between
said line 'wires and effective’ when energized t0
cause - energy of reverse polarity to be supplied
to said line wires, a second control relay at said

second location effective when reledased to estab-

lish: connection between: said line wires and ef-
fective when energized to-cause energy of normal
polarity to be supplied to said line wires, a cir-
cuit for supplying'energy to said first control re-
lay-provided the contacts ‘of -said first -polarized

relay are: ini their normal position,.and -a- circuit

60

tion between said two locations, a first signal at
said first location governing entrance of trains
into said ‘track stretch, a.second signal at said .
second location governing entrance of trains into
said track stretch, s first polarized relay at said
first location, -means - effective” only when the
contacts of said first polar relay. are in their
normal. position to permit said first signal: to
provide a permissive indication, a second polar-
ized relay at said second location, means. effec-
tive only when the contacts of sald second polar-
ized- relay are in theéir reverse -position to per-
mit said second' signal to provide a permissive
indication, a pair ‘of ‘line wires over which said
polarized relays may be energized in' series, a
first control relay at said first location effective
when released to establish connection between.
said line wires: and effective when energized to
cause energy of reverse polarity: to be supplied .

. t0 said line wires, a second control relay at-said
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second  location effective when released to' es-
tablish connection between sdid line wires and:
éffective when energized to cause energy of nor-
mal polarity to be supplied to said line wires,
means for establishing -a pick-up circuit for
said first control relay provided the contacts of
said first polarized relay ‘are .in their normal
position, said first control relay when. energized
Dbeing: effective  to establish a stick" circuit to
thaintain itself energized as. long as the con-
tacts of said first polarized relay remain.in their

" normal. position, ‘and means for establishing a

75

pick-up. circuit for said second control relay

\
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. provided the contacts of said second polarized
relay are.in their reverse position, said second
control relay when energized being effective to
establish a stick circuit to maintain itself ener-
gized as long as the contacts of said second
polarized relay remain in their reverse positions.

7. In combination, a stretch of railway track
extending between a first and a second loca-
tion and over which traffic may move in either
direction between said two locations, a first sig-
- nal at said first location governing entrance of
trains into said track stretch, a second signal
at said second location governing entrance of
trains into said track streteh, a first polarized
relay at said first location, means effective only
when the contacts of said first polar relay are
© in their normal position to permit said first
signal to provide a permissive indication, a sec-
ond polarized relay at said second location, means
effective only when the contacts of said second
polarized relay are in their reverse position to
permit said second signal to provide a permis-
sive indication, a pair of line- wires over which
said polarized relays may be energized in series,
a first control relay at said first location effec-
tive when picked up to cause energy of reverse
polarity to be supplied to said line wires, said
first control relay being effective when released
to establish connection between said line wires
if the contacts of said first polarized relay are
in their reverse position and to cause energy
of normal polarity to be supplied to said line
wires if the contacts of said first polarized relay
are-in their normal position, a second control
relay at said second location effective when
picked up to cause energy of normal polarity
to be supplied to said line wires, said second
control relay being effective when released to
establish connection between said line wires if

the contacts of said second polarized relay are -

in their normal position and to cause energy of
reverse polarity to be supplied to said line wires
if the contacts of said second polarized relay
are in their reverse position, a circuit govegned
by a normal polar contact of said first polarized
relay for supplying energy to said first coni;rol
relay, and a circuit governed by a reverse polar

contact of said second polarized relay for sup-

plying energy to said second: control relay,

8. In combination, a stretch of railway track
extending between a first and a second location
and over which traffic may move in either direc-
tion between said two locations, a first signal at
said first location governing entrance of trains
into said track stretch, a second signal at said
second location governing entrance of trains into
said track stretch, a first polarized relay at said

first location, means effective only when the con--

tacts of said first polar relay are in their nqrmal
position to permit said first signal to _prov1de a
permissive indication, a second polarized relay
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ized relay are in their normal position, a second
control relay at said second ‘location effective
when picked up to cause energy of normal polar--
ity to be supplied to said line wires; said second
control relay being effective when released to es-
tablish connection between said line wires if the
contacts of .said second polarized relay are in .
their normal position and to cause energy . of re-
verse polarity to be supplied to said line wires if
the contacts of said second polarized relay are in
their reverse position, means effective only when
the contacts of said first polarized relay. are in
their normal positions for supplying energy to
said first control relay, and means effective only
when the contacts of said second polarized relay
are in their reverse positions for supplying en-
ergy to said second control relay. . T
9. In combination, a stretch of railway track
extending between a first and g second location
and over which traffic may move in either direc-
tion between said two locations, a first signal at
said first location governing entrance of  trains
into said track stretch, a second signal. at said
second location governing entrance of trains into
said track stretch, a first polarized relay at said

tacts of said first polar relay are in their normal *
position to permit said frst signal to provide a
permissive indication, a second polarized relay at
said second location, means effective only when
the contacts of said second polarized relay are in
their reverse position to bermit said second sig<
nal to provide a permissive indication, g line cir-
cuit over which. said polarized relays may be
energized in series, a first indication relay at said
first location and a second indication relay at
saiq second location, each of said indication relays
having its winding.connected in series with said

‘line circuit and controlling an indication deviee,

means at said first location for supplying energy
of reversé polarity to said line circuit, and means
at said second location for stipplying energy of
normal polarity to said line circuit, e

10. In combination, a stretch of railway track
extending between a first and s second location
and over which traffic may move in either direc~
tion between said two locations; a-first signal at
said. first location governing entrance of trains

~into said track stretch, a second signal at said sec-
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ond location governing entrance of trains -into
said track stretch, a first polarized relay at said
first location, means effective only when the con-
tacts of said first polar relay are in their normal

_bosition to permit said first signal to provide a

permissive indication, a second polarized relay at

. said second location, means effective only when

60

at said second location, means effective only when |

the contacts of said second polarized relay are
in their reverse position to permit said second
signal to provide a permissive indication, a pair
of line wires over which said polarized relays
may be energzed in series, a first control relay
at said first location effective when picked up to

cause energy of reverse polarity to be supplied to -

said line wires, said first control relay being effec-

tive when released to establish connection between

said line wires if the contacts of said first polar-
ized relay are in their reverse position and to
cause energy of norma] polarity to be supplied to
said line wires if the contacts of said first polar-
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‘the contacts of said second polarized relay are

in their reverse position to permit said second
signal to provide a permissive indication; a pair
of line wires over which said polarized relays may
be energized in series, a first control relay at-said’
first location effective when picked up to cause en-
ergy of reverse polarity to be supplied to said line
wires, said first control relay being effective when
released to establish connection between said line
wires if the contacts of said first polarized relay

- are in their reverse position and to cause energy

of normal polarity to be supplied to said line
wires if the contacts of said first polarized relay
are in their normal position, a second control re-
lay at said second location effective when picked
up to cause energy of normal polarity to be sup-
plied to said line wires, said second control relay
being effective when released to establish connec~
tion between said line wires if the contacts of said
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second polarized relay are in their normal posi-

tion and to cause energy of reverse polarity to-be.
supplied -to said line wires-if -the contacts of said

second- polarized relay are in their reverse posi-
tion, a first indication relay at said first location
and a second indication relay at said second lo-
cation, each of said-indication: relays having its
winding connected in series with saig line cireuit
and being responsive to energy of either polarity
supplied over said:line circuit and controlling an
indication device, means eﬁectwe only when the
contacts of said first polarized relay .are in their
normal position for supplying energy to said first
control relay, means effective only when the con-
tacts of said: second polarized relay are in their
reverse position for supplying energy to said sec-
ond control relay, and means governed by traffic
in said track stretch- and controlling the circuit
of said line wires.

11. 'In. combination, a stretch of ra.llway track
extending between a first and a second location
and over which traffic. may move in-either direc-
tion between said two locations, a first signal at
said first location governing entrance of trains
mto said track stretch;. a second signal. .at said
second location governing entrance.of trains into
said track stretch, a first polarized relay. at said

13

second location governing entrance of trains into.
said: track stretch, a first polarized relay at said
first - location, a second; polarized- relay at said:

- second location, & pair of line wires governed by
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15

20

25

first location, means effective only when the con- -,
tacts of said first polar relay are in their normal -

position .to ‘permit. said first signal to provide a
permissive indication, a-second polarized relay at
said second location, means’ effective only -when

the contacts of said second polarized relay are in -
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their reverse position to permit said second signal

to provide a permissive indication, a pair of line
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wires governed by {raffic in said track stretch-and

over which said polarized relays may be energized
in series, a first control frelay at said first loca-
tion effective when picked up to cause energy of
reverse polarity to be supplied to.sald line wires,
said first control relay being effective when re-

leased to establish connection between said line
wires if the contacts of said first polarized re-

lay. are in their reverse position-and to. cause

energy of normal polarity to be supplied to said &
line wires if the contacts of said first polarized

relay are in their normal position, a second con-

trol relay at said second location effective when

- picked up to cause energy. of normal polarity to
be supplied to'said line wires, said second control
relay being effective when released to establish
connection between said line. wires if” the con-
tacts. of said second polarized relay are in their
normal position and to.cause energy of ‘reverse
polarity t0 be supplied to said line wires-if the
_contacts ‘of ‘said second polarized relay are . in
their reverse position, a first auxiliary relay at
said first location and a'second auxiliary relay at

said second location, each of said auxiliary relays :
.60

having its winding connected in series with one
of said line wires, means for supplying energy
to said first control relay provided the contacts of
said first polarized relay are in their normal po-
sition and ‘the contacts of said first auxiliary re-
lay:are picked up, and means for supplying en-
ergy to said second control relay provided the con-
tacts of said second polarized relay are in their
reverse position ‘and the contacts of said second
- auxiliary relay are picked up.

12. In combination, a stretch of railway track ;

extending between. a first and a second location
and over which traffic may move in either direc-
tion between said two locations, a first signal-at
said first location governing entrance -of trains

into said track stretch, a second signal at: said.
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traffic in said track stretch and over which' said-
polarized ‘relays may: be energized in series; a
first control relay at said first location -effective
when picked.up to cause energy .of reverse: po-
larity to be ‘supplied to said line wires, a first
control member movable between a first:and a
second position; means. for supplying energy to
said first control relay providing said first con-
trol-member. is ‘in-its first position and the con-
tacts of aid first polarized relay .are in:their
normal position, means effective only when said
first control member is in its second -position and
the contacts of ‘said first polarized relay are in
their 'normal position to-permit said first signal -
to provide a permissive 1ndlcat10n, a second con-
trol relay -at said second location effective when
picked up to cause energy of normal polarity to

‘be supplied to said line wires, a second’ control

meniber movable between o first ‘and a second
position; means for supplying energy to said sec-

‘ond control relay providing said second control
member is in its first position and the contacts of

gaid second polarized relay are in their reverse

“position; and means effective only when said.sec- -
ond control member is'in its second: position and

the contacts of said second:polarized relay are in
their reverse position to permit said second:sig-
nal to provide a permissive indication. ..

13. In combination; & strétech-of railway: track
extending between a first and a second location
and over which traffic may move in either direc-
tion between said two locations, a first signal at
said first lccatmn governing entrance-of trains

into said track stretch; a second signal at said ‘

second location governing entrance of trains into-
said track stretch, a first polarized relay at said
first location, .a second polarized: relay at said
second location, a pair of line wires governed by

“traffic in said ‘track stretch and over which said

polarized reldys may beé energized in series, a’
first control member movable between a first and
a. second : position, means for supplymg energy
of .reverse polarlty to . said 11ne wires providing
sa1d first control member is in its first position
and the contacts of said first polarized relay are
in their: normal” position, means effective only -
when said first control member is in its second
position and the contacts of said first polarized
relay are in their normal position to permit said
first signal-to provide a permissive indication, a
second .control member movable between a first
and a second -position, means for supplying en-
ergy of normal. polarity to said line wire§ pro- -
viding said second control member is in its first
posmon and the contacts of said second polarized
relay are in their reverse position, and means ef-
fective only 'wheén said second control member is
in its second: position-and the'contacts. of said
second- polarized relay are in'their reverse posi-
tion to 'permit- sdid second sxgnal to provide  a
permissive indication,

14. In combination, a stretch of railway track
extending between a. first and & second location
and over which traffic may move in either direc-
tion between said two locations, a first signal at

said-first location: governing entrance of-trains

into said track stretch, a-second: signal at said

- second location governing entrance of trains into

sald track stretch, 'a first polarized relay at said
first ‘location, a second polarized relay at said
second location, a.pair of line:wires governed by

.
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traflic in said track stretch and over which said
polarized relays may be energized in series, g first
~control.-relay at said. first location effective when
picked up to cause energy of reverse polarity to be
supplied to said line wires, a first control member
movable between a first and a second position,
means for supplying energy to said first control
relay providing said first control member is in its
first position and the contacts of said first polar-
ized relay are in their normal position, a contact

of said first control relay being effective when-

picked up to establish g stick circuit for the relay
aslong as the contacts of said first polarized relay
" are-in their normal position, means effective only
when said first control member is in its second
position and the contacts of said first polarized
relay are in their normal position to permit said
first signal to provide a permissive indication, a
second control relay at said second location effec-
tive when picked up to cause energy of normal
- polarity to be supplied to said line wires, a second
control member movable between a first and a
second position, means for supplying energy to
said second control relay providing said second:
control member is in its first position and the
contacts of said second polarized relay are in-their
reverse position, a contact of said second control
relay being effective when picked up to establish
a stick circuit for the relay as long as the con-
tacts of said second polarized relay -are in their

reverse - position, and means effective only when.

said second control member is in its second posi-

tion-and the contacts of said second. polarized .

relay are in their reverse position to permit said
second signal to provide a permissive indication.

15. In combination, a stretch of railway track.

extending between a first and a second location
and over which traffic may move in either direc-
-tion between said two locations, a first signal at
said first location governing entrance of trains
into said-track stretch, a second signal at said
-second location governing entrance of trains into
said track stretch, a first polarized relay at said
first location, a second polarized relay at said sec-
ond - location, a pair of line' wires governed by
traffic in said track stretch and over which said
polarized relays may be energized in series, a first
control relay at said first location effective when
picked up t0 cause energy of reverse polarity to be
-supplied to said line wires, said first control relay

being effective when released to establish con--

nection between said line wires if the contacts of
said first polarized relay are in their reverse posi-
tion and to cause energy of normal polarity to be
supplied to said line wires if the contacts of said
first polarized relay are in their normal position,
a second control relay at said second location
effective when picked up to cause energy .of nor-
ma] polarity to be supplied to said line wires, said
second control relay being effective when released
to establish connection between said line wires if
the contacts of said second polarized relay are in
.their normal position and to cause energy of re-
verse polarity to be supplied to said line wires if
the contacts of said second polarized relay are in
their reverse position, a first auxiliary relay at the
first location and a second auxiliary relay at the
second location, each of said auxiliary relays hav-
ing its winding connhected in series with one of
said line wires, a first control member movable
between- & first and a second position, a- second
control member movable between a first and a
second ‘position, means for supplying energy to
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first polarized relay are in their normal position
and the contacts of said first auxiliary relay are
picked up, means effective only when said- first
control member is in its second position and the
contacts of said first polarized relay are in their

“normal position to permit said first signal to pro-

vide a permissive indication, means for supplying

_energy to said second control relay provided said

second control member is in its first position; the
contacts of said second polarized relay arein their '
reverse: position and the contacts of said second
auxiliary relay are picked up, and means effective

--only when said second: control member is in its

15

second position and the contacts of said sécond
polarized relay: are in their reverse position to

- permit said second signal to provide a permis-
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said first control relay provided said first control

- member is in its first position, the cqntacts of said
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sive indieation.

16. In combination, a stretch of railway track
extending between a first and a second location’
and over which traffic may move in either direc- -
‘tion between said two locations, the rails of said
track stretch- being dividéd into a plurality of
track sections each of which is provided with &
track circuit for each direction of traffic, each of
said track circuits comprising a source of energy -
connected across the section rails at the exit end
of the section and a track relay connected across
the section rails at the entrance end of the sec-
tion, a first polarized relay at the first location,
a second polarized relay at the second location,
and a polarized relay at each point of division
between the track sections in said track stretch,
a line circuit over which all of said polarized
relays may be energized in series, the track.cir-
cuit apparatus at each end of each track section
being governed by the polarized relay at that
end of the track section in such manner that the
apparatus for the track circuits employed for
traffic movement from the first to the second
location are connected with the section rails
when and only when the polarized ‘relay con-
tacts occupy their normal position and so that
the apparatus for the track circuits employed
for traffic movements from the second to the
first location are connected with the section rails
when and only when the polarized relay contacts
occupy their reverse position, a first signal at
said first location governing entrance of trains
into said track stretch, a second signal at said .

' second location, governing entrance of  trains

into-said track stretch, means at said first loca-
tion for supplying energy of reverse polarity to
said line circuit, means at said second location
for supplying energy of normal polarity to said
line circuit, means governed by the track relay
at the adjacent end of the track section in ad-
vance of said first signal and effective only when
the contacts of said first polarized relay are in
their normal position to permit said first signal
to provide a permissive indication, and means

-governed by the track relay at the adjacent end

of the track section in advance of said second
signa} and effective only when the gontacts of ..
said second polarized relay are in their reverse

~ bosition to permit said second signal to provide

a permissive. indication, . R
17. In combination, a stretch of railway track
extending between a first and a second location
and over which traffic may move in either direc-
tion between said two locations, the rails of said
track stretch being divided into a plurality of
track sections each of which is provided with a
track circuit for each direction of traffic, each of
said track circuits comprising a source of en-
ergy connected across the section rails at the
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" reverse position, a first signal at said first loca-

exit end of the section and a track relay con-

nected across the section rails at the entrance

end of the section, a first polarized relay at the
- first ‘location, a- second polarized relay at the
second .location, and a polarized relay at each

point of - division between the track sections in-

said track stretch, the track circuit apparatus at
each end of each track section being governed by

the polarized relay at that end of the track sec--.

tion in such manner:that the apparatus for the
track -circuits employed for traffic movement
from the first to the second location are con-
nected with the section rails’ when and only
when the polarized relay contacts occupy their
normal position and so that the apparatus for
the track circuits employed for - traffic move-
ments from the second to. the first location are
connected with. the section rails when and only
‘when the polarized relay contacts occupy their
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tion governing entrance of trains into said track
stretch, a second signal at said second location
governing entrance of trains into said track
streteh, a ' line -circuit controlled by the track
circuit .apparatus for said track sections and
over which .all of said. polarized relays may he

‘energized in series, means at said first location

for supblying energy of reverse polarity to said
line circuit, means at:'said second location for
supplying energy-of normal polarity to said line
circuit; means effective -only when the contacts
of said first polarized relay are in their normal
position to permit-said first sigrial to provide a
permissive indication, and means effective only’

© when the contacts of said second polarized relay

are in their reverse. position. to permit said sec~
ond signal to provide a permissive indication.
. -~ CHARLES W. FAILOR.




