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INTERLOCKING CONTROL APPARATUS

- Earl M. Allen, Swissvale, Pa., assisnor to The
Union Switch & Signal Company, Swissvale,
Pa., a corperation of Pennsylvania -

Application December 21, 1937, Serial No. 181,007

| 10 Claims. (ClL 246—134)
' My i_nvéntion relates to interlocking control ap-

paratus for railway track switches and signals in

rallway switching or interlocking layouts.
- One feature of my invention is the brovision
of novel and improved means, effective after g

signal has been cleared, for retaining the signal

in the clear condition independently of erroneous

attempts to clear an opposing signal or to oper-
ate a switch of the interlocking layout. Another
feature of my invention is the provision of novel

~ and Improved traffic direction control and lock-

ing apparatus. -_ |
'The apparatus of my invention is an improve-

Jment_.over that disclosed in the copending ap- |
plications Serial No. 323,286, filed December 3,
1928, by Lester E. Spray for Multiple control ap-

paratus; Serial No. 416,061, filed December 23,

1929, by Howard A. Thompson for Multiple con-

trol apparatus; Serial No. 561,422, filed Septem-
ber 9, 1931, by Lester E. Spray for Multiple con-
trol apparatus; Serial No. 695,294, filed October
26, 1933, by Earl M. Allen and Howard A. Thomp-
son for Interlocking control apparatus; Serial No.
726,957, filed May 22, 1934, by Lester B. Spray for
Interlocking control apparatus; and Serial No.

19,462, filed May 2, 1935, by Paul P. Stoker for

Traflic controlling apparatus.

~ Ishall describe one form of apparatus embody-
- Ing my invention, and shall then point out the
30

novel features thereof in claims. |
In the accompanying drawings, Figs. 1A and

- 1B, when placed end to end, with Fig. 1A on the

35

left, constitute a diagrammatic view showing one
interlocking layout of switches and signals in
Fig. 1A, and a second interlocking layout of

- switches and signals in Fig, 1B, with a passenger

station shown in Fig. 1A adjacent an intermedi-

~ ate stretch of track between these two interlock-

40

- 45

Ing layouts; Figs. 2A and 2B show the home or

caution control signal relays, desienated by the

-reference character HR with distinguishing nu-

merical prefixes, and the circuit network for con-
trolling these relays for the signals shown in

~ Figs. 1A and 1B, respectively: Figs. 3A and 3B

show the distant or proceed control signal re-

- lays, designated by the reference character DR

with distinguishing numerical prefixes, and the
circuit network for controlling these relays for
the signals shown in Figs. 1A and 1B, respectively:
Figs. 4A and 4B show lever repeater or primary

control relays, designated by the reference char-

acter LP with distinguishing numerical prefixes,

~and the circuit network for controlling these

B5

relays for the layouts shown in Figs. 1A and 1B,
respectively; ftraffic control relays (2FR and

14FR, together with their control circuits, are also
shown in Fig. 4B; Fig. 5 shows approach locking
control relays, with typical control circuits shown
for relays 2—4MR and [2ZMR: Fig. 6 shows switch

locking and control relays, designated by the

reierence characters LS and WR, respectively,
with distinguishing numerical prefixes, and shows
typical circuits for relays 1LS and IWR; Fig. 7
shows polarized lever repeater relays, designated
by the reference character LR with distinguish -
ing numerical prefixes; and Fig. 8 shows route
locking relays, designated by the reference char-
acters ES and WS with distinguishing numerical
prefixes, and a traffic locking relay 13E—WSP.

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

Referring first to Figs. 1A and 1B, these draw-
ings show tracks aa and bb of a streteh of double

track railway. In the layout shown in Fig. 1A,

tracks aa and bb are interconnected through a.
crossover ee with which they are respectively
Joined by switches 3 and 3q, and are likewise
Interconnected by a second crossover ff with
which they are respectively joined by switches

-5 and 5a. Tracks aq and bb are also respectively

joined to passing sidings ¢c and dd by switches
T and I. In the layout shown in Fig. 1B, tracks
aa and bb are interconnected through a Cross-
over Ak with which they are respectively joined
by switches 15 and 15a. Track bb is also joined
to passing siding gg by switch (1.

The rails of tracks ae and bb are divided by
insulated joints 23 to form a plurality of track
sections 6A—I0A, 10A—I6A, 16A—22A, 4A—I12A,
12A—I14A, and 14A—20A. Each of these track
sections is supplied with current by a battery 24
connected across the rails adjacent one end of
the section. A track relay, designated by the

- reierence character TR with a distinguishing

numerical prefix, is connected across the rails
adjacent the opposite end of each track section.
Signals designated by the reference numerals
2,4,6,8 10, 12, 14, 16, 18, 20 and 22 are placed
adjacent the ends of these sections. The signals
as here shown are of the color light type, signals
2, 4,6, 18, 20 and 22 each having three lamps, a
green or proceed lamp G, a yellow or caution lamp
Y, and a red or stop lamp R, and signals 8, 10, 12,
4 and 6 each having only two lamps Y and R.

Signals 2, 4, 6, 14 and 16 govern traffic movements ;

toward the right, as shown in the drawings, which
I shall assume to be the eastbound direction, and
signals 8, 10, 12, 18, 20 and 22 govern traffic

movements in the opposite or westbound direc-

tion.
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2

Control levers, each designated by the reference
character V with a numerical prefix correspond-
ing to the number of the signal or switch con-
trolled by the lever, are shown in Figs. 1A and 1B
adjacent the representations of the signals or
switches which the corresponding levers control.

In each of the views, the contacts operated by
the various relays or other devices are identified

by numbers, each such number having a distin-

guishing prefix, from which it is separated by 2
dash, when the contacts are shown apart from
the relay or other control devices by which they

are operated. The prefix for each of these con- -

tact numbers comprises the reference character
for the respective relay or other device. For-eX-
ample, contact 2ZHR—29 shown in Fig. 1A in the

control circuits for signal 2 is identified by the

number 28 separated by a dash from the prefix
2HR which is the reference character for relay
2HR by which this contact is operated. Simi-
larly, contact 2V—9838 shown in the control cir-
cuit for relay 2—A4LP adJecent this relay in Fig.
4A is identified by the number 93 separated by &
dash from the prefix 2V which is the reference
character for lever 2V by thh this contact is
operated

Each track swrteh is opera,ted by a mechanism
such for example, as I'W shown for switch I.
Each switch mechanism is controlled by a polar-
ized switeh control reley Mechanism (W for
switch {, for example, is controlled by relay {WR,
the control olrcmts for which are shown in Fig. 6.

Operated in conjunction with each switch
mechanism is a pole changer, similar to pole

changer iy shown for switch { in Fig. 1A, for -

controlling a polarized indication relay  (KR.
With switch | in the normal” position SthWIl in
the drawings, current is supplied from a source
not shown but having terminals B and O, over
the contacts of pole changer ly for energizing
relay KR in the normal direction, whereas, when
switch | is operated to the reverse position, pole
changer ly reverses the polarity of the current
which energizes relay {KR. Relays TKR and
{TKR for switches 7 and {17, respectlvely, are con-
trolled similarly to relay IKR. Only one indi-

cation rela,y 3KR is shown for erossover ee, the

olrourts for th1s relay ‘being so arranged in &
well- known menner that, when - both switches 3
end 30: are in the normal pos1t1on relay SKR
will be energ1zed by current of normal polarity,

and when both switches 3 and 3¢ are in the re-

verse position, relay SKR will be energized by
current of reverse polarity. Relays 5KR and
i5KR, for crossovers ff and hn, respectively, are
controlled similarly to relay 3KR.

. BEach of the indication relays, designated by the

reference character KR with a distinguishing
numerical prefix corresponding to the number of
the switelh or switches by which it is controlled,

controls a normal and a reverse indication relay -

designated by the reference characters NP and

'RP, respectively, with a distinguishing numerical

prefix, similarly to the manner in which relays
IRP and INP are shown controlled by neutral

- contact 25 and polar contact 29a of relay IKR

70

in Fig. 1A. |

Each of the signals having three lamps is econ-
trolled, as shown for signal 2, by its home signal
relay HR and by its distant signhal relay DR, each
of which has a numerical prefix associated with

the reference characters HR and DR correspond-
ing to the signal which it controls.

- #p signals which have two lamps is controlled, as |

Each of the

corresponding route end,

in the drawings.
‘nated- by the reference characters 12FK and 75

2 149,202

shown for mgnal (6 in Flg 1B, by only its HR
relay.

In Figs, 4A end 4B, circuit networks are shown
for controlling lever repeater or primary control
relays which are designated by the reference
character P with distinguishing numerical pre-
fixes. In the interlocking layout shown in Iig.
1A, parallel traffic movements can be made over
two groups of interconnecting routes, that is, a
traffic movement can be made in either direction

over either of the intersecting routes which in-
clude switches 8 and 5 in the normal position and

switch T in the normal or reverse position, at
the same time that a trafiic movement can be
made in either direction over either of the inter-

 secting routes which includes switches 3a and 3@
‘in the normal position and switch { in the normal

or the reverse position. For each end of each

10

15

sroup of intersecting routes which are thus in

parallel with ocne or more other routes, an LP
relay is provided, as shown. in Pigs. 4A and 4B.
The number of LP relays is therefore twice the
number of poss:tble contemporaneous parallel
movements. - Since there are two groups of par-
allel routes shown in Fig. 1A, four LP relays are
provided for the interlocking layout shown In
Fig. 1A. Four LP relays are also provided for
the layout shown in Fig. 1B.

A manual control device, here shown as a lever
des:rgnated by the reference character V with &
distinguishing numerical prefix, is provided for
each route end. In order to energize any relay
IP, the lever for one of the rouie ends at the
corresponding end of a group of intersecting
routes must be reversed, while the lever for the
opposite end of the route must be in its normal
position. In order to energize relay 8—I8LP, for
example, for the route extending from signal 8
to signal 8, lever 8V must be reversed for the
and lever 6V for fthe
opposite end of the route must be in its normal
position. If smtehes 5 and 5a were reversed
and switch 3¢ were in its normal position, levers
2V and 4V for the opposite ends of the two pos-
sible routes would have to be in the normal 13051-
tion for relay 8—I0LP to be energized.

As shown in the drawings, each relay LP is

- equipped with a make-before-break contact, such,

for example, as contact 99 of relay 8—I0LP in
Fig. 4A, which closes at its front point 99b before

opening at its back point 8%a¢. The pick-up cir-

cuits for each relay LP include the back point
of the make-before-break contact of .the corre-
sponding relay LP and also of the relay LP for
an opposite route end. The stick circuit or cCir-
cuits for each relay LP include the front point
of its own make-before-break contact and a re-

‘verse contact for a lever for a corresponding route

end, but are independent of the position of the
lever or the relay LP for the opposite end of the
same route. | |

in Fig, 4B, a traffic direction control arrange-
ment is shown for use with the network circuits
of Pigs. 4A and 4B for the LP relays. A traffic

lever 13V controls traffic relay {2FR or {4FR for

track bb according as lever 13V is in one position
or the other.. An asymmetric unit 3% is connected

20
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40
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across the winding of each of the trafiic control

relavs §2FR and {4FR in order to make these
relays slightly slow in releasing. The unit 3%
may be of the copper oxide rectifier type, with

“the low resistance direction.-indicated by the arrow

head portion of .the symbol for device 35 shown
Traffic indication lamps, desig-

70
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18FK, are controlled by traffic elays 12FR and
I14FR, respectively. A traffic control arrange-

- ment similar to that which is shown for track bb
- could also be provided for track aa, if desired.

16

20

2D

- In Fig, 5, circuits are shown for approach
locking relays 2—48MR and {2MR, with a release
stick relay 2-—4—12S controlled by a time element
device 2—4-—12TE which may be of the well-

-

| . known ciockwork type.
- 10.

In Fig. 6, a typical switch lock relay circuit is
shown for relay 1LS controlled by approach lock-
ing relays and by track relays. Normal and re-

verse control circuits are also shown in Fig. 6 for -

a switch control relay I'WR energized by current
from batteries QI and Q2 having a common
terminal C. |

Fig. 7 shows polarized lever repeater relays LR
~controlled by the neutral lever repeater or pri-

mary control relays LP which are shown in Figs.
4A'and 4B. Each polarized relay LR is energized

By current of one polarity when the LP relay for

one end of a group of intersecting routes is ener-
gized while the LP relay for the opposite end of
the same group of intersecting routes is deener-
gized. Each polarized relay LR is energized by

~current of the opposite polarity when the LP re-

- 13WS control relay 13E—WSP.

40

lay for the first end of the group of Intersecting
routes is deenergized while the LP relay for the
- opposite end of the same group of intersecting
30 - |

routes is energized.
~In PFig. 8, circuits are shown for controlling
route locking relays 13ES and 18WS, which in

‘turn control a traffic locking relay {3E—WSP.

Route locking relays 9ES and SWS may be con-
trolled similarly to relays {3ES and 13WS, and
may in turn control a traffic locking relay simi-
larly-to the manner in which relays {3ES and

As shown in
Fig, 4B, traffic direction control is provided for
track bb but is not shown for track ag. Contact
SES—183 of route locking relay 8ES is therefore

Inserted in the HR relay network in Fig. 2B near

relay {6HR, and contact 8WS-—168 of route lock-

- ingrelay WS is inserted in the HR relay network

45

in Fig. 2A near relay {0HR. | |
Having described, in general, the arrangement
and control of the various parts of one form of

- apparatus embodying my invention, I shall now

- describe in detail the operation of the apparatus.
- As shown in the drawings, all parts of the ap-

paratus are in normal condition, that is, the
various track sections are unoccupied, and hence

the track relays are energized: the track switches

~ are in the normal position: the signals are indij-

556

- 13V isin the right-hand position; switch levers
-V, 3V, 5V, TV, 15V and TV are in their normal
~ Dbosition; the KR relays and the WR relays are .
80 .
- relays NP, [4FR, MR, LS, ES, WS and |3E—WSP,
~and traffic direction indicating lamp (4FK, are
energized; and relays RP, HR, DR, LP, (2FR,

65
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cating stop; the manual control lever for each
route end is in the normal position: traffic lever

energized by current of normal polarity: neutral

2—4—128S and LR, and traffic direction indicating
lamp 12FK, are deenergized. B | |
- Of the circuits by which the various parts are

‘energized, the circuits for the red lamps of the

signals are similar to that which is shown for
signal 2, Fig. 1A, passing from terminal B of a
suitable source of current not shown in the draw-
ings, through back point of contact 2HR—29, and

lamp R of sighal 2 to terminal O of the same

source of current. | . o
‘The polarized switch indication or KR relays

In Fig. 1A are energized by current of normal.

3

polarity supplied by circuits which are similar
to the circuit shown for relay KR, which includes
bole changer {y operated in conjunction with
switch { which is in the normal position. The
normal switch indication or NP relays are ener-
glzed by circuits similar to that shown for relay
INP, passing from terminal B, through contact
23 of relay iKR, contact 25a of relay IKR in the
left-hand position, and the winding of relay NP
to terminal O.

- Relay I4FR in Fig, 4B is shown energized by its
pick-up circuit passing from terminal B, through
the front point of contact [SE—WSP—31, con-
tact 13V-—32 in the right-hand position, contact
o3 of relay 12FR, and the winding of relay (4FR

to terminal O. Traffic direction indicating lamp

t4FK is energized by a circuit including contact
af of velay {&FR.
Approach locking relay 2—4MR in Fig. 5 is

- energized by stick circuits passing from terminal

B, through contacts 2HR—37, §HR—38, 2—4—
2ZLLR—3$8 in multiple with contact 2—A4—[2L.R—

10

15

20+

48, front point of contact 41 of relay 2—A4MR,

and the winding of relay 2—4&MR to terminal O.
Approach locking relay i2MR is energized by a
stick circuit which is somewhat similar to that
Just traced for relay 2—4MRB through contact
é—4—I12L.R—39. A second stick circuit for re-
lay 12ZMR is similar to the stick circuit for relay
2—AMR, through contact A—E&— 21 R—48, but is
normally open at contact 2—4-—12L.R—471. The
closed stick circuit for relay 12MR passes from
terminal B, through contacts {2HR—45, 2—4—

- 12LR—4§, front point of contact A8 of relay

IZMR, and the winding of relay 12MR to termi-
nal O. The other approach locking or MR, relays
are energized by stick circuits which are similar

‘to the circuits shown for relays 2—4MR and

I2MR, but which are not shown in the drawings.

Switch locking relay (LS in Fig. 6 is energized
by circuits including termingl B, contact 2—
4MR—59%, contact 6MR—56 in multiple with con-

tact SNP—51, contact 8—I0MR—58 in multiple,
with contact BNP—59, contact I 2MR—60, con-~
tact I'TR—62 in multiple with g path through:

contact SNP—E3 in series with contact DINP-—64,
contact I'TR—E5, and the winding of relay 1LS
to terminal O. Switch locking relays for the
other switches, designated by the reference char-
acter LiS with distinguishing numerical prefixes,
are also energized by circuits which are similar

“to the circuits just traced for relay (LS.

Switch control relay IWR in Fig. 6 is ener-
glzed by current of normal polarity passing from
the battery QI, through contact IV—§6 in the
lett-hand or normal position, contact 61 of relay
ILS, and the winding of relay iWR back to the
common terminal C of batteries Q! and Q2. The
other switch control or WR relays are energized
by circuits similar to that just traced for relay

iWR.

Route locking relay 13ES in Fig. 8 is energized
by pick-up circuits passing from terminal B,

in multiple with contact 3NP—19, contact TTR—
Tl in multiple with contact 3NP—172. contact
I'TR—13, and the winding of relay 13ES to termi-
nal O. Stick circuits are also closed for Telay
I3ES, passing from terminal B, through contact
2—4MR—68, contact §MR—G9 in multiple with
contact 3INP—70, contact 14 of relay 13ES, and

the winding of relay {3ES to terminal O. Route

25

30

35

40

45

&0
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through confact 2—4MR~—58, contact 6MR—G69

65
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locking relay 13WS is energized by a pick-up cir-

cuit passing from terminal B, through contacts
18—20MR—16 and [TTR—T1, and the winding of

0
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15

4
relay 13WS to terminal O. A stick circuit is also
closed for relay !3WS which is the same as the
plck -up circuit juse traced except that it includes
contact 18 of relay 13WS instead of contact
{TTR—17. Route locking relays 9ES and 9WS
are energized by circuits which are similar- to
the circuits just traced for relays {3ES and I3WS,
but which are not shown in the drawings.

Traffic locking relay (3E—WSP in Fig. 8 is
energized by a circuit passing from terminal B,
through contact 80 of relay 13ES, contact 81 of
relay {3WS, and the winding of relay i3E—WSP
to terminal O.

T shall assume that, with all parts of the appa-

ratus thus in the normmal condition the leverman
or operator desires to arrange the apparatus for

an eastbound tram to proceed from track dd
over track bb. He will therefore move switch

“lever {1V to the reverse position, completing a
circuit for energizing relay {WR in Fig. 6 by
current of reverse polarity, this circuit passing
from telmma,l C of batteries Qi and Q2, shown

in Fig. 6, through the Wmdmg of relay IWR,

25.

30.

40

~ upon becoming energized by its pick-up circuit,

45 '
' its back contact 91—81la, thereby completing a

contact E'E of relay {1.S, and contact 1V—G6,
closed in the reverse or rlght hand position,
Da,ck to ba,ttery Q2. With relay IWR energized
by current of reverse polarity, a reverse operat-
mg czrcmt wzll be conipleted for switch mecha-
nism (W, shown in Fig. 1A, this circuit passing
from terminal B, through contact | WR-—26, con-
tact IWR~—28 in_ the right-hand position, mecha-
nism W, contact {WR—2T in the right-hand

position, and mechanism {W to terminal O.

The operator will then move lever 2V to the

9= reverse position, thereby completing a pick-up

circuit for relay 2——£LP, passing from terminal

B, through contact 82 of relay {4FR, contact
{2V—3823, contact 84—84a of relay {12LP, contacts
5V—385, BKR—86, 3IKR—87, 3V—88,
closed in the right-hand position, contact {V—98
closed in the right-hand position, contact 91—81¢a

of relay 2—41P, contact 2V—983, and the winding

of relay 2--—-4LP to terminal O. Relay 2—ALP,
closes its front contact 91—81b, and then opens

stick circuit pa,ssmg from terminal B, through

- contact 8i—981b, contact 2V—983, and the Wmd-

50

bhH.

- 60~

ing of relay 2-—-—-—4LP to terminal O. -
With relay 2—ALP energized, relay 2—4—

H2LR in Fig. 7 will become energized by current

of reverse polarity passing from terminal B,
through contact 2—4LP—138 closed at the front
point, contact 12L.P—{40 closed at its back point,
winding of relay 2—4—I2LR, contact {2LP—I139
closed at the back point, and contact 2—A4LP—{ 4|
closed at the front point, back to terminal O.
Relay 2—4—I121LR, upon becoming energized by
current .of reverse polarity, opens its contacts
9.—4—12IR—392 and 2—4§—{2LR~—40 in the stick
circuits previously traced for relay 2—A4MR In

- Fig. b, thereby causing relay 2--&MR to become

65
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'aWR will be. smularly deenerglzed

15 :

deenerglzed

With relay 2 —AMR, deenerglzed contact

2-—4MR—55 operated by this relay will be opened

in the circuits previously traced for relay LS
in Fig. 6, causing relay LS 10 become deenergized
and in turn open its contact 61, and thereby
deenergize relay iWR. Switch locklng relays
¢1.S.and BLS and switch control relays 3WR and

With switch | occupying the reverse position,
pcle changer {1y will- be in the reverse position,

causing. sw:ttch mdlcatlon relay KR {0 be en-

ergized by current of reverse polarity. Wlth

IKR—89
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relay KR energized by current of reverse po-
larlty, reverse indication relay IRP will be en-
ergized by current passing from terminal B,
through contact 25 of relay IKR, contact 28a
of relay IKR in the right-hand position, and
the winding of relay {RP to terminal O,

Wl_th relay 2—A4MR deenergized, contact
2—A4MR—68 in the circuits previously traced for
relay {SES will be opened, causing relay [3ES
to be deenergized. With relay (3ES deenergized,

contact - 80 of this relay will open the circuit

10

previously traced for relay 13E—WSP, causing

relay (3E—WSP to also be deenergized. With
relay |3EB—WSP deenergized, the pick-up circuit
previously traced for relay {4FR will be opened
at the front point of contact 1I3E—WSP—31, but
relay 14FR will now be retained in the energized
condition by its stick circuit passing irom ter-
minal B, through the back point of contact
I3SE—WSP—231, contact 34 of relay 14FR, and

the winding of relay {4FR to terminal O.

With the various relays energized or deener-
gized as described, a circuit will now be com-
plete for energizing relay 2HR, this circuit pass-
ing from terminal B, through contact 12MR—I142,
contact 2—A4—12LR—143 closed in the right-hand
position, front point of contact 2—4—12LR—I 44,
contacts SLS—{45, SNP—I46, 3NP-—141, 3LS—
(48, 1L.S5—I149, [RP—I58, front point of con-
tact 2—A4—42IL R—151, contact 2—4—i2LR—I152
closed in the reverse position, and the winding
of relay 2HR to terminal O.

If signal (4 is indicating stop, the yellow lamp
of signal 2 will be lighted by its circuit pass-
ing from terminal B, through the front point
of contact ZHR—29, back point of contact
2—EDR—2B, and lamp Y of signal 2 to termi-
nal O,

If, however, signal 14 has been cleared, by
energization of its control relay i4HR similarly
to the energization of relay 2HR, and if frack
section 12A—[14A is unoccupied, distant control
relay 2—A4DR will be energized by its circuit

passing from terminal B, through the front point

of contact {8HR—I84, contact {3TR—{995, back
point of contact 12HR—1{96, contacts SNP—I(91,
fTR~—(98, 3NP—I189 and 2ER-—200, and the

winding of relay 2—4DR to terminal O. With

relay 2—4DR energized as well as relay 2HR,

sreen lamp G of signal 2 will be lighted by its )

circuit passing from -terminal B, through the 50

front point of contact 2HR—29, front point of
contact 2—&DR—38, and lamp G of mgnal 2 to
terminal O.

I shall assume that, with signal 2 dlsplaymg
either the caution or the proceed indication, the
operator erroneously attempts to clear the op-
posing signal {2 by moving lever {2V to its re-
verse position. From PFig. 4A, it will be under-
stood that, since contact 81—8la of relay 2—4LP

is now open, the cpening of contact I12V—83 in ™

the pick-up circuit previously traced for relay
¢—A41LP can have no efiect on relay 2-—4LP which
will continue energized by its stick circuit previ-
ously traced through contact §1—810.

I shall now assume that, with signal 2 indi-

‘cating proceed and signal {4 indicating caution, -
" an eastbound train passes signal 2, causing relay

{TR to become deenergized. With relay ITR
deenergized, its contact I TR—I98 will open the

circuit for relay 2-—4DR, causing relay 2—4DR
- to -be deenergized and therefore causing signal

2 to return to the caution indication. Cn ac-
count of contacts of relay TR bemg included
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~ example, as contact ITR—65 in the circuit pre-

10

15

viously traced for relay ILS in Fig. 6, the cir-
cuits previously described for relays ILS, 3LS

and 5LS will now be open at these contacts of

relay TR as well as at contacts of relay 2—4AMR,
such, for example, as contact 2—4MR—55 in
the circuits for relay (LS, thus preventing en-

-ergization of relays ILS, 3LS and 5LS due to

energization of relay 2—4MR as long as a train

‘occupies the section extending fr_om sighal 2 to

signal i2. . |

When the train enters the section between sig-~
nals 12 and 14, relay 13TR will become deener-
gized, thereby opening its contact {3TR—[95 in
the circuit for relay 2—4DR and in the circuit
for relay 18—28DR which is similar to the cir-
cuit previously traced for relay 2—4DR. There-
fore, as long as the section between signals 2

~and 14 is occupied, the operator cannot cause

20
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30

a slgnal for governing trafic movements into
this section such, for example, as signal 20, to

display the proceed indication.

- The operator can, however, by returning lever
2V to the normal position and thereby conseci-
tively deenergizing relays 2—ALP, 24 [21LR
and 2HR, cause relay 2—4MR- t0 become eher-
gized. If the operator returns lever 2V to the
normal position while g train occupies section

{TR, relay 2—4MR in Fig. 5 will become ener-

glzed by a pick-up circuit passing from terminal

- B, through contacts 2HR—317, 4HR-—38, 24—

12LR—39, and ATR~—44, and the winding of relay

- 2—A4MR fo terminal O.

'35

- can cause relay 2—AMR, to
~ upon the lapse of a measured period of time, by

~ II, however, the operator should fai] to return
lever 2V to the normal position before the train
has left the section between signals 2 and (2, he
become energized,

setting time element device 2-—4-—12TE into op-

‘eration and thereby completing a circuit for en- |

ergizing relay 2—4—128 in Fig. 5, passing from

terminal B, through contacts 2HR—37, 4HR_38,
2—4-—121.R—29, back point of contact 4f of re-

- lay 2—AMR, contact 2—4—{2TE-—53, and the

(Y
ot

5 winding of relay 2—4-—128 to terminal O. When

relay 2—A4—I12S becomes energized, it will con-
tinue energized by its stick circuit which is the
Same as the pick-up circuit just traced except

including its own contact 54 instead of contact
2—4—I2TE—53 of the time element device. The
‘operator will now return the time element device
- to. its normal position,

__ _ causing its contact
&—A4—12TE—42 to complete a pick-up circuit
for relay 2—4MR through contact 2—4—[2S——43.
 With relay 2—4MR energized, relay 12ES,

- when relay ITR is energized, will become ener-
- 8lzed by its pick-up ecircuits previously traced,

G0

and with relay
- I3E—WSP will again

I3ES thus energized, - relay
n become energized by its
circuit previously traced. With relay !3E—WSP
energized, the .operator can, if he so desires, by

. reversing lever [3V, complete a circuit for ener-
- gizing relay 12FR, this- circuit passing from ter-
‘minal B, through the front point of contact

5 13E—WSP-—3I, contact 13V—32 in the left-hand

~ position, contact 33 of relay 14FR, and the wind-

~ing of relay [2FR to terminal O.

70

.~ The operator can clear signal {2 by reversing

lever 12V while lever 2V is in its normal position.
With relay 12FR now energized, the operator can
also clear signal 20 by moving lever 20V to the
reverse position while lever {4V is in the normal

position. The circuit for relay i8-—20LP, com-

‘bleted by the operation of lever 20V to its reverse
position while relay I2FR is energized, is similar

tacts 6MR—{1I,

S

to the circuit previously traced for relay 2—A4LP
and can, therefore, be readily followed on the

~drawings without further description.

I shall assume that all parts of the apparatus
are returned to the normal condition, and that
the operator reverses switches 3 and 3a by opera-
tion of lever 3V to the reverse position, similarly

.to the manner in which the operation of switch

| to its reverse position is accomplished as previ-

ously described. I shall also assume that the

operator, in order to clear signal {2, then moves
lever 12V to the reverse position, thereby com-
pleting a circuit for energizing relay {2LP, this
circuit passing from terminal B, through contact
6V—I08, contact §85—188a of relay GLP, con-
tacts 3V—it{, 3SKR—I{12, vEKR—86, 5V—88, con-
tact 84—84a of relay 12LP, contact 12V—88, and
the winding of relay (2LP to terminal O. With
relay IZLP thus energized, relay 2—4-—{21LR in
Fig. 7 will become energized by current of normal
polarity passing from terminal B, through the

- back point of contact 2—4L.P—138, front point

of contact [2LP—I139, winding of relay 2—4—
I2LR, front point of contact 12L.P—i{4), and
the back point cof contact 2—4IP— (4] to ter-
minal O. With relay 2—4—i{2LR energized by
current of normal polarity, the circuit previously
traced for relay [2MR will be opened at contact
2—A—I2LR—485, causing relay 12MR to become
deenergized. Relay [2MR, upon becoming de-
energized, opens the circuits previously traced

for relay ILS through contact 12MR—88, caus-

ing relay ILS to become deenergized and to in
turn deenergize relay |WR. Relays 3LS and 5LS
will also be deenergized, similarly to relay LS,
and hence relay 12HR will now be energized by
2 circuit passing from terminal B, through con-
6—86—{0LR—169, 3LS—(68,

10

15

20

20

30

35

SRP—I57, BNP-—{46, BL.S—{45 front point of

contact 2—4-—12L.R—144, contact 2—4—{21L.R—
143 closed in the normal position, and the wind-

‘ing of relay 12HR to terminzl O. 'The yellow

lamp of signal 12 will nhow be lighted by a circuis

including a. front contact of relay I12HR.

From the foregoing description and the accom -
panying drawings, it follows that, in apparatus
embodying my invention, one lever repeater or
primary control relay is provided for each end of
cach group of intersecting routes over which a
traffic movement can be made at the same time
that a traffic movement is being made over an-

~other route which may be in another group of

intersecting routes. A manual control device is
provided for each route end. Each primary con-
trol relay has a pick-up circuit over its own back
contact, for each route with which it is a5850¢-
ated, which is controlled by a reverse contact of
the manual control device for an associated route
end and by a normal contact of the manual
control device for the opposite end of the same
route, as well as by a back contact of the primary
control relay for the opposite end of the same
route. Each primary control relay has a stick
circuit which is controlled by a reverse contact
oI the manual control device for an associated
route end but which is independent of the posi~

- tion of the manual control device for the oppo-
An errcneous attempt to

site end of the route.
clear an opposing signal or an attempt to move 1
switch over which a route is arranged will, there-
fore, have no effect on a signal which is already

~cleared. =
. A traffic direction control and locking scheme
is also provided in the accompanying drawings

for two adjacent interlocking layouts, such, for
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example, as the layouts in each direction from a
passenger station. -

Although I have herein shown and described
only one form of apparatus embodylng my in-

vention, it is understood that various changes

and modifications may be made therein within
the scope of the appended claims without depart-
ing from the spirit and scope of my invention,

Having thus described my invention, what 1
claim 1is:

. In an interlocking control system for a plu-
rality of railway tracks interconnected by
switches to form a plurality of routes including a
group of intersecting routes and another route

in parallel with each of said intersecting routes,

sienals for the ends of said routes for governing

traffic movements through the routes, a control

relay for each end of said group of intersecting
rotites and for each end of said parallel route in-

-eluding a given control relay associated with a

plurality of said intersecting routes, a manual
control device for each end of each of said routes

- each having a normal and a reverse position, &

30

35'

40

pick-up circuit for each of said control relays for

o5 €ach route with which the control relay 1s asso-

ciated and each of said pick-up circuits controlled
by the manual control device for the associated
end of the route in the reverse position and by
the manual control device for the opposite end

_of the route in the normal position, a stick cir-

cuit for each of said control relays for each route
withh which the control relay is associated and
each stick circuit controlled by the manual con-
troi device for the associated end of the route In
the reverse position independently of the position
of the manual control device for the opposiie
end of the route, and means controlled by each
of said control relays in the energized condition
for clearing a signal for a corresponding rotte.

2. In combination, a stretch of railway track
including a plurality of intersecting routes, sig-
nals governing traffic movements in opposite di-

- reclions over said routes, a control relay for each

end of said stretch, a manual control device ior

each route end having a normal and a reverse po-

sition, a pick-up circuit for each of said control .

relevs for each route end at the correspoending
end of said streteh and each of said pick-up cir-
cuits controlled by the manual control device for
the corresponding route end in the reverse po-
sition and by the manual control device for the
opposite end of the route in the normal posi~-

~ tion, a stick circuit for each of said control re-

00
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lays for each route end at the corresponding end

. of said stretch and each of said stick circuits con-

trolled by the manual control device for the cor-
responding route end in the reverse position in-
dependently of the position of the manual con-
trol device for the opposite end of the route, and
means controlled by said control relays in the en-
ergized condition for clearing signals for corre-
sponding routes. ) | |
3. In combination, a stretch of railway track
including a plurality of intersecting routes, sig-
nals governing traffic movements in opposite di-
rections over said routes, a control relay for each
end of said stretch, a manual conirol device for

each route end, a pick-up circuit for each of said

control relays for each route end at the corre-
sponding end of said stretch and each of said
pick-up circuits controlled by operation of the
manual control device for the corresponding
route end and by back contacts of the control
relays for both ends of the corresponding roufe,
o stick circuit for each of said control relays for

2,149,202

each route end at the corresponding end of said

stretch and each of said stick circuits controlled

by a front contact of the corresponding control
relay and by the manual control device for the

corresponding route end independently of the
condition of the control relay for the opposite

end of the stretch.
4. Tn combination, a stretch of railway track,

| sighals governing traffic movements in opposite

directions over said stretch, a control relay for

each of said signals, a manual control device for

each of said relays each having a normal and a

reverse position, a pick-up circuit for each of
said control relays jointly closed by its manual .

control device in the reverse position and by
back contacts of the corresponding control relay
and of the control relay for the signal at the op-
posite end of the streich, a stick circuit for each

of said control relays controlled by its manual

control device in the reverse position and by a

front contact of the corresponding relay. inde-

nendently of the condition of the control relay
for the opposite end of the corresponding rotte,
and means controlled by each of said control re-
lays in the energized condition for clearing the
corresponding signal. |

5. ITn combination, a stretch of railway track
including a plurality of intersecting routes, sig-
nals governing traffic movements in: opposite di-
rections over said routes, a control relay for each
end of said stretch, a manual control device ior

 each route end having a normal and a reverse po-

10

15

20

25

30

sition, means controlled by each of sald manunl

control devices for energizing the control relay
for the corresponding end of said stretch when
said manual contrel device is in the reverse po-
sition and for preventing energization of the con-
trol relay for the opposite end of sald stretch

when said manual control device is moved out of
‘its normal position, a polarized relay, means con-

trolled by said control relays for energizing sald
polarized relay by current of normal or reverse
polarity according as a first one of said control
relays is energized while the second is deen-

ergized or the first of said control relays is deen-

ergized while the second is energized, a signal

- relay for each route end, means controlled by said
polarized relay for energizing a signal relay for

one or the other end of said stretch according as
said polarized relay is energized by current of nor-
mal or of reverse polarity, and means controlled
by each of said signal relays for clearing a corre-
sponding signal. |

6. In combination, a stretch of railway track
including a plurality of intersecting routes hav-
ing a plurality of route ends at one end of said
stretch, signals governing traffic movements in
opposite directions over said routes, & control
relay for each end of said stretch, a manual con-
trol device for each route end having a normal
and a reverse position, means controlied by each
manual control device in its reverse position and
by the manual control device for the opposite
end of the same route in its normal position for
energizing the control relay for the same end of
the stretch as the manual control device which

is in the reverse positicn, means controlied by
the manual control device for the same end of
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the stretch in its reverse position for retaining -

each control .relay in the energized condition in-
dependently of the position of the control device
for the opposite end of the same route, and

70

means controlled by said control relays for clear- '

ing corresponding signals.

7. In combination, a stretch of railway track 75
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over which traffic movements may be made in

~ either direction comprising an interlocking lay-

out of switches and signals at one end of said
stretch and a second interlocking layout of

switches and signals at the other end of said
stretch as well as an intermediate section of
track between said interlocking layouts, an ap-

proach locking relay which becomes deenergized

when said first interlocking layout is arranged
for traffic movements toward said intermediate

section, a second approach locking relay which
hecomes deenergized when said second inter-

- locking layout is arranged for traffic movements

15

- through said first interlocking layout, a second
- route locking relay deenergized upon deenergiz-
‘ation of said second approach locking relay and

toward said intermediate section, a route locking

relay deenergized upon deenergization of said

first approach locking relay and retained in the
deenergized condition while a train moves

- retained in the deenergized condition while a

- train moves through said second interlocking
~layout, a traffic locking relay controlled by said

. route locking relays and deenergized when either

of sald route locking relays is deenergized, a
~traffic lever having a first and s second posi-

tion, a first and a second traffic relay, a pick-up
circuit for said first traffic relay closed by said

~traffic locking relay in the energized condition

and by said traffic lever in its first position, a
pick-up circuit for said second trafiic relay closed

by said traffic locking relay in the energized con-

dition and by said traffic lever in its second posi-
tion, a stick circuit for each of said traffic relays
closed by said traffic locking relay in the deener-

gized condition independently of the position of

 said traffic lever, and means controlled in part
by said first and second traffic relays for arrang-
~ Ing said first or second interlocking layout re-

40

- sald intermediate section. | -
... 8. In combination, a streteh of railway track
-over which traffic movements may be made in

- spectively to direct traffic movements toward

either direction, a traffic locking relay controlled

to be normally energized but to become deen-

ergized when a train approaches said stretch of

' track from either direction, a traffic lever hav-

- ing a first and a second position, a first and a

S -second traffic control relay, a pick-up ecircuit
80 closed by said traffic locking relay in the ener-

gized condition and by said traffic lever in its

first or second position for energizing sald first

4

or second traffic control relay respectively, a stick
circuit for each of said traffic control relays closed

- by said traffic locking relay in the deenergized

condition for retaining each of said traffic con-
trol relays in the energized condition, and means
controlled in part by said first or second traffic
control relays in the energized condition for di-

recting fraffic movements in a first or second di-

rection respectively toward said stretch of track.

9. In combination, a streteh of railway track,
2 first signal for a given end of said stretch for
governing traffic movements in a given direction
over sald strefch, a second signal for the opposite
end of said stretch for governing traffic move-

- ments in the opposite direction over said stretech,

o first and a second control relay, manual con-

trol means for selectively energizing one or the

other of said confrol relays, a polarized relay,
means controlled by the first of said control re-
lays in the energized condition and by the sec-
ond of said control relays in the deenergized
condition for energizing said polarized relay by
current of normal polarity, means controlled by

said first control relay in the deenergized condi-

tion and by said second control relay in the en-

~ergized condition for energizing said polarized

relay by current of reverse polarity, and means
controlled by said polarized relay only when en-
ergized by current of normal or reverse polarity
for clearing said first or said second signal re-

Spectively.

10. In combination, a stretch of railway track,
a polarized relay, manually controllable means
for selectively energizing said polarized relay by
current of normal or reverse polarity, means con-
trolled by said polarized relay when energized by
current of normal or reverse polarity for direct-
Ing {raffic movements in a first direction or in
the opposite direction respectively over said
stretch, a first and a second approach locking
relay, a control circuit for said first aporoach
locking relay controlled in part by a back neu-
tral contact of said polarized relay in multiple
with a normal polar contact of the same relay, a
control circuit for said second approach locking
relay controlled in part by a back neutral con-
tact of said polarized relay in multiple with 3
reverse polar contact of the same relay, and traf-

- fic governing apparatus for said stretch con-

trolled by front contacts of said first and second
approach locking relays.

EARL M. ALLEN.
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