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- This invention relates to centralized traffic

controlling systems for railroads, and more par-
ticularly -pertains to a system for the interrela-

. tion-of signals and switches in interlocking -plants.

It often happens in interlocking plants that-a
group of switches and signals are spaced a dis-

tance from another group-of switches-and sighals

~ with intervening or interconnecting track sec-

10

- ing.
- tra

15

. tions.

may- be interlocked and interrelated in accord-
ance with any one of several types of interlock-
However, to provide for the passage of
ic from one interlocked group to the other, it
- hbecomes necessary to provide an interrelationship
between the two mterlecked groups of switches
and signals. - ,

--The. present invention proposes to -provide

- meaans for the interrelation of two or more inter-

e

locked- groups both where such groups -are ad-
jacent each other and where such groups are
separated by an appreciable distance. For those

groups separated by an appreciable distance, the

~present invention provides a traffic lever or but-

 section.

30

~ton for each such traffic section, which traffic
lever must be operated to a position correspond-
ing to the direction of traffic set up for that traffic
Such a traffic lever is constructed to
‘remain-in its last operated position so as to advise
“the- eperator of the potential direction of tramc
1’01' each such traffic section.

© In other words,a system. is contempla,ted Where- |
in the operator can supervise the positioning of

railroad track switches and the clearing of signals
to govern traffic over various routes through an
interlocking plant together with means associated
with each traffic section of track connecting the
. route determining points, which means must be

- opjemted.in-order t0 establish movement of traffic

40
a5
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into such a section, and which means also re-

flects the prevmus dlrectmn of travel in such sec-

tion.

~reversal of a lever of this character does not effect
a route already established a,nd having its govern-

- ing signal cleared, that is, once a signal is cleared
- for a particular route, the only way that Toute
. can be changed.is by the return to stop of the

lever governing. such signal for that route. |
‘Another characteristic feature of .the present

mventlon resides in the arrangement of the traf-

fie dlrectmn control ‘for each section in such a
- manner. that the clearmg of .a.signal for the en-

trance. of a train into. such section prevents 'the
5 reversal of traflic. dlrectlon in that sectmn but

The switches and signals in any one group

_, Such directional tra,fﬁc governmg levers are
'pwmded in such a manner that the accidental

(CL 246—3)

the clearing of a signal for the leaving of a train
from such traffic section does not prevent the
reversal of traffic direction in the section provid-
ing the previously mentioned entering signal has
been put to stop.

- Further objects of the invention are to accom-
plish the above and other purposes in a safe and
reliable manner to meet the requirements of
railway signalling practice.

.Other objects, purposes and characteristic fea-
tures of the present invention will be in part
obvious from the accompanying drawings and in
part pointed out as the description of the inven-
tion progresses. |

In describing the mventmn in detail, reference
will be made to the accompanying drawings, in
which like reference characters designale corre-
sponding parts throughout the several views, and
in which:

Fig. 1 illustrates in a conventional manner an
interlocking system arranged in accordance with
the present invention for such situations as re-
quire no traffic direction lever for facility in op-
eration because of the short section between two
interlocked groups.

- Figs. 2A and 2B, when placed end to end, con-

stitute an interlocking system arranged in ac-

cordance with the present invention, as applied
to. two interlocked groups where there is an ap-
preciable intervening section and where a direc-
tional control lever for such intervening section
is highly desirable, as heremafter more speclﬁ-
cally pointed out;

Figs. 3A and 3B illustrate a modified form of
Fig. 1 to illustrate the manner in which the two
interlocked groups illustrated are arranged when
they are associated with one or more other in-
terlocked groups; and

Fig. 4 illustrates in a conventional manner
modified form of Figs. 2A and 2B in which the

reversal of traffic in an intervening section be-
tween two interlocked groups is positively pre-

vented so long as that section is occupied by a
train. |
- For the purpose of 51mp11fy1ng the illustration
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a_nd facilitating in the explanation thereof, the

various parts and circuits constituting the em-
bodiment of the invention have been shown dia-

gammatically and certain conventional illustra-

tions have been employed, the drawings having

been made more with the purpose of making it

easy to understand the principles and mode of
operation, than with the idea of illustrating the

specific construction. and arrangement of parts

) i_:ha,tz_wo_uld be employed in practice,
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The various relays and their confacts are illus-
trated in a conventional manner, and symhols are
employed to indicate terminals of batteries or
other suitable source of electric current instead of
showing all of the wiring connections to these
terminals,

The symbols () and (—) are used to indicate
the positive and negative terminals respectively of
suitable batteries or other sources of electrical en-
ergy; and those circuits with which these symbols
are used are presumed to have current

The symbols
(B-+) and (B—) indicate connections to the op-
Opposite terminals of a suitable battery or other
direct current source which has a central or inter-
mediate tap designated (CN): and the circuits
with which these symbols are used, may have
current flowing in one direction or the other de-
pending upon the particular terminal used in

combination with the intermediate tap (CN).

The symbol (CN) may at times be employved to

- replace the illustration of a common wire. If al-

40

45

ternating current is employed to replace the di-
rect current sources illustrated by these symbols,
then these symbols may be used to indicate or
represent the instantaneous relative polarities of
the alternating current sources thus employed.

In the accompanying drawings, the invention
has been shown applied to simple track layouts in-
cluding a stretch of track having track switches
connecting diverging routes thereto; but it should
be understood that the invention is not Hmited,
as thus shown, to the control of switches and
signals of such a simple layout, but may be ex-
tended for any desired number of switches and
signals and may be readily applied to all types
of track layouts commonly found in interlocking
plants.

APPARATUS

The track layout of Fig. 1 includes a stretch of

track, which for convenience in describing the

present invention, is divided into five track sec-
tions, namely, track sections 11, {2, 13, 14 and i5.
‘The track section 12 is shown as including a suit-
able railroad track switch I12TS which serves to
connect a turnout track section 16 to the main
track; and similarly, the track section 14 includes
a suitable railroad track switch (4TS which serves
to connect another turnout track section 17 to
the main track.

The track switches {2TS and (4TS are prefer-

~ably operated by suitable switch machines (not

60
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shown) to normal and reverse positions, which
switch machines may be of any suitable type, such
for example as disclosed in the patent to W. K.
Howe Pat. No. 1,466,903 dated September 4, 1923,
and which switch machines are remotely con-
trolled by the operator located in a central tower
through suitable confrol circuits such as shown
for example in the application of S. N. Wight
Ser. No. 689,109,
to British Patent No. 440,048, dated December 12,
1935. The control circuits for these track switch-
es have not been illustrated in the drawings, be-
cause it is believed that the present invention may
be best understood by a description of a simple

disclosure which does not include the details of

the switeh control.
Although various signal arra,ngements might
be provided for the track layout chosen for the

“embodiment shown in Fig. 1, the signal I is illus-

trated as governing east bound trafiic over the

main track up to the signal 2, which signal 2

owing
Irom the positive terminal designated by (4) to
the negative desighated by (—).

- field.

the drawings. |
- track is divided by suitable insulated joints are
assumed to have track circuits of the usual closed

filed Sept. 12, 1933, corresponding

2,149,222

governs east bound traffic over the main frack
up to the next succeeding east bound signal (not
shown). Signals 1 and 2 also govern traffic over
the diverging routes formed by the track switches
I2T'S and 4TS respectively. Signal 5 is pro-
vided for governing west bound traffic over the
main track to the signal 3, which in turn governs
west bound traffic up to the next succeeding west
bound signal (not shown). For the purpose of
governing ftrafiic from the diverging track section
i6 onto the main ftrack, the signal 4 is asso-
ciated with the track switch 12TS: while the
signal € is associated with the track switch (4TS
for the purpose of governing trafific onto the main
frack from the track section £7. These signals
are illustrated as being of the color light signal
type, but may be of any other type, or any other
suitable signalling means, governed in accord-
ance with the present invention by signal levers
located in the central office or tower.

In actual practice, some of the signalling re-
lays, devices and the like, may be located in suit-
able sub-towers along the track way, while cer-
tain other devices including the control levers

may be located in the operator’s central office or

tower; but for convenience in describing the pres-
ent invention, it is assumed that the control levers
for the signals and their various associated cir-
cuits and relays are located in the central tower,
and that suitable control circuits are provided for
remotely connecting the central tower with the
trailic controiling devices in the field. It is of
course to be understood that any suitable dispo-
sition of the apparatus may be made without af-
fecting the system of the present invention in its
operation and usefulness, |

In the central office, a suitable control machine
1s provided upon which the switch and signal con-
trol levers together with the traffic control levers
are mounted in convenient positions adjacent or
upon a miniature track diagram corresponding
in every respect to the actual track layout in the
Also, suitable indications would be em-
ployed in practice to indicate to the operator the
position of the switches, the condition of the sig-
nals, and the occupied or unocecupied condition of
the track sections, but for convenience in describ-
ing the present invention neither the relative po-

sition of the control levers nor the indications of

the trafiic controlling devices are illustrated.

The signal control levers (SIL, 4SI., 381, 2SL,
5SL and 6SL are employed for governing the sig-
nals 1, 4, 3, 2, 5 and 6 respectively (see Fig. 1).

-~ As above mentioned, the condition of occu-
pancy of the various track sections is preferably
repeated in the tower by track relays or track
repeating relays, but for convenience in de-
scribing the invention applied to the track lay-
out of Fig. 1, such means has been omitted from
Such track sections into which the

circuit type.

The position of the track smtches is indicated
In the tower by suitable switch repeating relays
indicated by the letter reference characters WP
and associated with the particular track switch
as indicated by the preceding numerals.
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of these switch repeating relays WP is of the

polar neutral type, and is energized with current
of a particular polarity depending upon the par-
ticular position of its corresponding track switch
and its locked condition, and whenever g switch is
unlocked, the corresponding repeating relay WP
1s deenergized.
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In applymg the present invention ‘to & system

-emplcying smtch control with approach and de-
tector locking, it -may be desirable to provide

repeating relays associated with the relays WP,

which ‘indicate the correspondence of the switch

‘control ‘means with the track switch, and the
- contacts of ‘which ‘may be substituted in the cir-

10

cuits of the present d,lsclcsure in - place of the

contacts ‘'of the 'relays WP all-of which has been
more speclcally disclosed in the pending appli-

~cation of S.-N. Wight Ser. No. 689,109 filed Sep-
’_tember 12,1933, ‘corresponding to British Patent

15

‘No. 440,048, ‘dated December 12, 1935, and in
the U.’'S. Patent to S. N. nght
-*2 027,569 -dated January 14, 1936.

Patent No.

Levers fepeating telays P are essccmted with

- the1r respectwe 51gna1 ccntrcl levers SL, as In-

20

e

Likewise,
route rela,ys RR are assccmted w1th their re-

spective signal levers SL, as indicated by their
' preceding numerals.
dicate whether a -particular route is established

These route relays RR in-

s over the actual track layout by reason of their

~energization over a route circuit corresponding
tc the track layout.

‘Relays G are assccla.ted Wlth their respective

| "mgnals as -designated by the numerals preced-

~ing ‘their - letter reference characters.
these relays, when deenergized, causes its asso-
ciated signal to:indicate stop; but, when ener-

‘30

Each of

gized, causes its associated signal to indicate pro-

ceed ‘subject to traffic conditions in accordance

| -_-_W1th the usual practice.

“trated as associated with the signal I;
larly, a time element thermal relay 8TR. is
jllustrated as associated with the signal 5. Each

‘A time -element thermal relay ITR is illus-
and simi-

‘of ‘these thermal relays has associated therewith

- astick relay S, as designated by their preceding
‘40

numerals, which stick relays are controlled by

" ‘their respective thermal relays TR and signal
‘relays G in a joint manner explained herein-

“after.

-It “is. noted in this connection, that in

o - practice ‘where there is a large layout and other

VT sections -associated with the switches such as
~sections- tf. -and 15 (only partlelly shown), a

thermal relay TR and stick relay S would be

-associated with each of the signals (see Figs. 3A
~and 3B later considered).
-element relays TR are -associated with their re-
-Spective’ signals in' a manner for delaying the
“operation of their respective track switches a

These thermal time

predetermined time after the putting to stop of

90 -effective - only: when' a train is epprcachmg the

such signals governing traffic over the track
switchies. Also, such delay period may be made

- 'signal, although this is not shown in the draw-

~ings.
a‘c'ccrdance with the present invention, as illus-

“the reversal of traffic- direction.

‘These thermal relays are also used in
trated in the present disclosure, for controlling

The control of the track switches by the Sthk

o ._ relays ‘S-is’ sometimes accomplished through the
- medium of directional- stick tumble down relays

‘63

"tc--*prcvide for the rear releasing of the track
-switches 'in ‘a"route, all. of which may be em-
‘ployed- ‘without departlng frcm the present in-

R ”-Ventmn

70

‘(Figs. 2A ahd 2B.) The structure and ermnge—

."'ﬂ'ment ‘disclosed in Flgs 2A-and 2B is very simi-

" lar to that provided in Fig. 1, but has been ar-

and Where 1t is des1rable to prowde a: dlrectmnal

“more: readily :apparent.:: hBI’ eafter.

3

control lever to govem tramc in sich intervening

‘section.

The track laycut ‘includes sections -20, 21, 22,
23,24 and 25 for the main track. The track
’s'm'tch 21 TS connects -a diverging ftrack sec-
tion 26 to the main track: and similarly, a
track switch 24TS connects ‘a diverging track
section 27 to the main track.

- 'Signal 3lA -provides for the control of -east

- bound traffic over ‘the ‘main track up to the

signal 32A; while the ‘signal 31B :controls the
traffic for the :diverging route :onto section :26.
Likewise, signal 32A governs traffic over the . main
track; while the signal 32B controls east bound
traffic onto the diverging track section 21. The
signals 36A and 33A control west bound traffic
on the main track; while the signals 34.and 35

control traffic off the respective:diverging tracks.
- The 'main frack signals -have been provided with

call-on signals 31C, 36C, 32C and 33C respect-
ively. The call-on ‘signals, as 'for example 3I1C,

control traffic over either the main track or the

diverging route, and have the significance, when

10

15

20

cleared, that a train may proceed  -prepared to -

stop on sight of an obstruction. If is to be

- understood  that the main signals, as for ex-
ample 3{A ‘and -31B, indicate that the section

in advance is not occupied and that it is safe
for traffic to proceed in the usual manner. The
call-on type of signal is a necessary adjunct of
an interlocking system of -the type contemplated
in accordance with the present invention in order
to prcwde for certain' necessary switching opera-
tions.

It is assumed tha,t the track switches 21TS and
24TS -are operated by suitable power switch ma-
chines -and controlled in a similar manner as

“mentioned in connection with the track switches

of Fig. 1.

Each track switch has associated therewith a
suitable switch repeating relay illustrated as re-
lays 2fWP and 24WP, which relays may have
substituted therefor in the circuits of the dis-
closure .suitable correspondence relays as men-
tioned in connection with Fig. 1, but for an un-
derstanding of the present 1nventmn it 1Is un-
necessary to consider such features of the con-
templated system.

The track section 21 is illustrated as having

@ track circuit with the usual track battery and

track relay 21T, and similarly the track sections
22, 23 and 24 are indicated as having track relays
22T, 23T and 24T respectively. The remaining

sections are preferably provided with track relays
also, which relays have not been considered as
‘necessary to the present -disclosure.

- Each signal-is provided with a  signal control

Jever SL, a signal control lever repeating relay
‘P,-a signal relay G, and a route relay RR, each of
‘which letter reference characters is provided with

a, suitable preceding numeral to indicate with
which signal it is associated. The signal control
relays G are subject to the control of the relays

- P and RR for determining when a route has been
‘established, and may also be controlled in ac-:
cordance with traffic conditions, although only
certain of these relays have been illusirated as
‘thus controlled.

~‘relays 'S are associated with certain signals for

Thermal relays TR and stick

reasons -similar :to those pointed out in connec-

""_tlcn with Fig. 1.
----1‘.5ranged ‘to be “more - partlcula,rly adaptable for .

| fﬁinterrela.tlng two interlocked: groups where there
- isan’ appreclable distance: between such groups,

Directional- Sthk. rela.ys 2I1ES and 2IWS. have

vﬂbeen ‘illustrated - as ' dssociated  with .the track

switches 21 TS and 24'TS respectively for reasons
However, it
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is to be understood i this conthection that suit-

“able relays 2IWS and 28ES would also be asso-

ciated with the respective track switches in ac-
tual practice. These directional stick {tumble
down relays WS and ES control the lock relays for

the respective track switches and provide for the

‘rear releasing of the switches in a route as a train

passes through.

Relays HD are controlled in accordance with
traffic conditions in advance of the signals with
which they are associated and provide for the
automatic control of such signals in the usual
manner. |

For the purpose of providing directional con-
trol over the track sections 22 and 23, a direc-
tional control lever DR, which in practice is asso-
cilated on the miniature track diagram with the
corresponding miniature track sections 22 and
23, is provided to control directional relays EP
and WF. 'These directional relays BEF and WF
are of the polarized type having polar armatures
which are actuated to opposite positions upon the
application of opposite polarities, which arma-
tures remain in their last actuated positions irre-
spective of subsequent deenergization. Such re-

taining means may be of the magnetic stick type .

or of the mechanical stick type, the particular
means emploved to accomplish the stick feature

heing immaterial.
The directional relays EF and WF provide for

the control of the HD relays for opposing signals

31 and 33 over only two line wires. Such control
of the HD relays also provides for checking
whether these two separated directional relays are
in corresponding polar positions, all of which will
be pointed out more specifically hereinafter.

It is believed that the characteristic features
and purposes of the present invention will Be best
understood by giving the remaining description
from the standpoint of typical operations.

OPERATION (F1a. 1)
Normal conditions

Although track switches are usually left in their
last operated positions, the track switches (2TS
and 14TS have been shown as being in their nor-
mal positions and are presumed to be in corre-
spondence with the respective switch machine
control levers (not shown. The signal control
levers, however, are usually returned to normal
‘“at stop” positions, as shown, so that the respec-
tive signals are displaying stop indications.

More specifically, the red lamp of signmal I is
energized through back contact 4% of relay 1G;
the red lamp of signal 3 is energized through
back contact %4 of relay 3G; the red lamp of
signal 4 is energized through back contact 595 of
relay 4G the red lamp of signal 2 is energized
through back contact 71 of relay 2G; the red lamp
of signal 5 is energized through back contact 88
of relay 9G; and the red lamp of signal 6 is en-

~ ergized through back contact 82 of relay 6G.

65

70

With the track sections unoccupied, the track
relays are normally energized, but as automatic

track circuit control is not provided in connec-
tion with. the directional features characteristic

of the present invention in Fig. 1, such relays
have not been illustrated.

The switch repeating relays WP are energlzed |

in accordance with the normal positions of their

track switches, as above mentioned, thus causing
the circuits with which they are associated to be

selected in accordance with the normal positions
of the track switches.
With the signal control levers in their “at stop”

the associated signal.

. closed from. (

2,140,222

positions, the time elemenf stick relays S are
energized through their respective stick circuits,
as presently to be set forth. The pick-up of
these relays S is accomplished either by the elapse
of a time measured by their respective thermal
relays TR, as described later, or by other types
of releasing means (not shown) commonly used
In approachh and detector locking when the time
period measured by the thermal relays is not re-
quired.

The relay (S is malnta,med picked up by a

stick circuit closed from (+4-), through a circuit
including back contact 94 of relay (G, heating

o

10

element of relay ITR, front contact 61 of relay

IS, windings of relay IS, to (—). 'The current,
which flows in this circuit to maintain the relay
IS energized, is insufficient to actuate the ther-
mal element of the relay I'TR.

Signal control

Consideration will now be given to the indi-
vidual control of the signals by their respective
levers subject to route control, directional lock-
ing and time releasing of such locking, which fea—-
tures will be described hereinafter. B

For example, assuming the system to be in nor-
mal conditions, as illustrated, the actuation of
the signal lever ISL to its dotted line position
causes the relay IP to be energized by a circuit

closed from (4), through a circuit including the

lever ISL in its dotted line position, windings
of relay 1P, back contact 41 of relay IRR, to
(—). A response of the relay IP to such ener-
gization completes its stick circuit including front

contact 42, thereby rendering the relay P wholly -
dependent upon the lever ISL, if the route relay

iRR is picked up in response to the energization
of relay IP provided the route is established and
proper to be cleared, as will be subsequently de-
scribed.

The relay |G is then energized with IRR picked
up by reason of a circuit closed from (4),
through a circuit including front contact 43 of
relay IRR, front contact 44 of relay IP, wind-
ings of relay G, to (—). Such energization
of the relay (G opens the stick circuit for the
relay IS at back contact 94, and moves contact
45 from a back point to a front point thereby
causing signal | to give a proceed indication.

The control of the relay (G may also be made
subject to traffic conditions to provide for semi-
automatic control in the usual manner, all of
which has been omitted for simplicity of the
features of the present invention.

From the above, it is apparent that the OD-,

eration of a signal lever conditions the route
circuits, which if proper allow the clearing of
the signal associated with that lever. This con-
ditioning of the route circuit also prevents op-
posing signal levers from being effective, as the
picking up of the route relay RR at the opposite
end of the route prevents the pick-up of the
lever repeating relay at that end of the route.
This part of the description is intended to

point out that each signal lever can condition a

route circuit, and that the response of such
route circuit governs the resulting response of
Thus, the pick-up and
stick circuits for each relay P and the energizing
circuit for each relay G will now be pmmed
out.

The plck-up circuit for the relay 4P may be
), through a circuit including the

1o
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lever 4SL in a dottéd._.line position, windings of

relay 4P, back contact 46 of relay 4RR, to (—).
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| The stick circuit for the relay 4P is closed after

- its response from (+4),
cluding the lever 4SL in its dotted line position,
- windings of relay 4P, front contact 471 of relay

“through a circuit in-

&P, to (—). The energizing circuit-for the relay

- 4G is closed with relays 4P and 4RR picked up

| 4P, windings of relay 4G to (—).
10

from (), through a circuit incliding front con-

tact 48 of relay 4RR, front contact 49 of relay

- signal 4 is removed and a proceed mdlcatlon is
~ established. |

15

2P, back contact 67 of relay 2RR, to (—).

3P, to (—). cire
3G is clesed with relays 3P and 3RR picked up
from (4), through a circuit including front con-
tact 52 of relay 3RR, front contact 93 of relay
3P, windings of relay 3G, to (—).
lay 3G is energized, the red indicator of the sig-

| The pick-up c:1rcu1t for the relay 3P may ber
| closed from (4),

through a circuit including

“lever 3SL in its dotted line position, windings
- of relay 3P, back contact 59 of relay 3RR, to
(=)
after its response from (4), through a circuit

The stick circuit for the relay 3P is closed
including lever 3SL in its dotted line position,

windings of relay 3P, front contact 51 of relay
" The pick-up circuit for the relay

nal 3 is de-energized and the green or proceed

%-_mdlcator of the signal 3 is energized.

‘The plck-—up circuit for the relay 2P may be

closed from (), through a circuit including lever

¢S, in its dotted line position, windings of relay
The

_ stick circuit for the relay 2P is closed after its

' -'-35-”_'..Iever 2SL in its dotted line position,

' response from (4), through a circuit including
windings

 of relay 2P, front contact 68 of relay 2P, to (—).

The pick-up circuit for the relay 2G is closed

~ with the relays 2P and 2RR picked up from
(<), through a circuit including front contact

59 of relay 2RR, front contact 70 of relay 2P,
| __.wmdmgs of __re*l_a.y 2Gr, to (—).

. | When: the relay
2z is energized, open back contact T! de-energizes

__ .'_"f_the red indicator of the signal 2, and the closed
- front contact Ti energlzes the green Andlcator of

45

- ifclosed from (4-),

_SIgnal 2.

The plck-up mrcmt for the relay 6P ma,y be

vélay 6P, back contact 11 of relay 6RR, to (—).

~ its response from (4), through a circuit includ-
~ing lever 88I. in its dotted line position, windings

. - of relay 8P front contact 18 of relay 6P, to (—).
o 55 The energizing circuit for the relay §G is closed
% with the relays 8P and BRR picked up from (),

- through a cir cult. including front contact 80 of
- relay SRR, front comact 81 of relay 6P, windings
'--”_(}f relay- 8G, to (-—) |

‘The pick-up c1rcu.t of the relay - 5P may be

_'CluSﬁd frém (4), through a circuit including lever

. BBL-in its dotted position, windings of relay dP,

back contact §8. of relay 5RR, to (—).

R circuit for the 1ela,y 5P is closed after its response

65

1o (=).

ircm (4-), through s circuit including lever oSLs
in its dotted line position, windings of relay 9P,
| 'flom contact 88 of relay 5P, to (—).
gizing circuit for the relay EG is closed. with the
_1@1::1.:375 5P and 3RR plc.ke up from (4), ‘through

The ener-

a circuit mcludmg front contact 856 of relay ERR

| -'-'~fmm contact 51 of relay EP windings of relay 5G,

- _b"lﬂk c{mtact 88 to de-energize the red indicator

s b

of the mgnal 5, and then closes front contact 88
ta ener 'lee the green mdlcator of mgnal 5.

When the re~

lay 4G is picked up the stop indication of the checks and releases.

When the re-

13 of relay 2RR, to (—).
relay IRR opens the pick-up circuit of the relay

through a circuit including
| _-]ever 6SI: in a dotted line position, wmdmgs of

B0

The Stlck circuit for the relay 6P is closed after ROrmal position.

~which in turn closes the route circuit including

The stick

S

| Route cirecuits

Fallomng the plcklng up of a lever repeating
relay P, the route circuit for the route governed
by the associated signal 1s energized provided
such route is actually set up over the trackway
and provided the opposing signal has not been
conditioned to be cleared. Also, in accordance
with the present inventicn, certain of the route
circuits are dependent upon traffic - direction
The contacts and controls
of these checks and releases will be included in
the route circuits as pointed out in this section,
although a detmled eXplana,tlon of their opera-
tion will be considered separately.

Assuming that the track switch 12TS is in its

'mrmal locked position (as illustrated), and that

the operator desires to clear the signal 1, he moves
th_e signal lever ISL to its dofted line posﬂ;mn in
which it energizes the relay I[P through its pick-
up circuit. After the response of the relay IP,
its stick mrcult 1s closed.

- The picking up of the relay P closes its front
contact 56, which completes a circuit for the
route rela,ys IRR. and 3RR closed from (4),

through a circuit including front contact 56 of

relay 1P, winding of relay IRR, front contact 57

of relay I2WP polar contact 58 of relay I2WP in
its left hand normal position, windings of relay
SRR, back contact 60 of relay 3P, back contact
The energization of

1P, but as its stick circuit is closed through its
front contact 42, the relay IP is wholly dependent
upon the lever ISL.

The energization of the relay 3RR opens the
energizing circuit of relay 3P at the back contact
59 of relay 3RR, so that any subsequent actuation
of the lever 3SL to its dotted line position does
not energize the relay 3P nor interrupt in any
way the route circuit already established. It is
also apparent that if the levers {SL and 3SI: were
operated simultaneously that (4) would be ap-
plied to both ends of the circuit including relays

{RR and 3RR so that they would remain deen-
ergized.

Should the operator desire to establish the
opposite direction of traffic over the track switch
12TS, then the lever 3SL: should be actuated to its
dotted line position and the lever 1SI: left in its
This picks up the relay 3P

the relays IRR and 3RR from (4), through a
clrcmt including front contact 60 of relay 3P,
windings of relay 3RR, polar contact 58 of relay

{2WP in a left hand normal position, front con-

tact 57 of relay 12WP, winding of relay IRR, back

~contact 50 of relay IP, front contact 64 of relay

{3, to (—). This energization of the route cir-
cuit causes the relay 3P to be wholly dependent
upon the lever 3SL, and also prevents the cone
trol of the relay IP by the lever {SL by reason of
open back contact 41.

When the track switch 12TS is in a reverse po-
sition, then the operation of the lever ISL: estab-
lishes a route circuit for relays IRR and 4RR in
series from (+), through a circuit including front

~contact- 86 of relay P, windings of relay IRR,

front contact 91 of relay 12WP, polar contact 58
of relay 12WP in a right hand position, winding
of relay 4RR, back contact 39 of relay 4P, to (—).

- It is apparent that the energization of this route
W1 hen the relay 5CG is picked up, it opens -

circuit causes the relay P to be wholly dependent

- upon the lever {SL, while the control of relay 4P

by its lever 4SI. is prevented by reason of open

- back contact 46 of relay 4RR.
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If the opposite direction of traffic is desired
over the reverse route including the track switch
[2TS in its reverse position, then the lever 4SI.
Is actuated which picks up the relay 4P. This
closes the routfe circuit including the relays IRR
and 4RR from (4-), through a circuit including

front contact 59 of relay 4P, windings of relay

ARR, polar contact 58 of relay 12WP in a right
hand reverse position, front contact 57 of relay
12WP, windings of relay {RR, back contact 8% of
IP, front contact §4 of relay IS, to (—=). It is
apparent that the energization of this route cir-
cuit causes the relay 4P to be wholly dependent
upon its lever 4SIL: through its stick circuit in-
cluding front contact &7, and preventis the relay
P from control by reason of open back contact
41 of relay IRR.

Attention is now directed to the interlocked
group on the right hand portion of Fig., 1.
us assume that traffic is to be established over
the track switch 14TS in a normal position in an
east bound direction.

relay 2P is picked up which closes the route cir-
cuit including the relays 2RR and 8RR from (),
through a circuit including front contact 12 of re-

lay 2P, windings of relay 2RR, front contact 19

of relay t{4WP, polar contact 76 of relay 14WP
in a left hand position, windings of relay 3RR,

back contact 85 of relay 5P, front contact 93 of

relay 8S, to (—). The energization of this route
circuit causes the relay 2P to be wholly dependent
upon its lever 2SL., and prevents the relay 5P
from being energized by its lever 8SL by reason of
the opening of back contact 83 of relay 3RER.

If the opposite direction of traffic over this
route is desired, then 5SL is operated to its dotted
line position and relay 2SL: is left in its normal
position. This causes the picking up of the relay
°P which in turn closes a circuit for the relays
2RR and SRR from (4-), through a circuit in-
cluding front contact 83 of relay bP, windings of
relay $RR, polar contact 16 of relay [AWP in a
left hand normal position, front contact 75 of
relay WP, windings of relay 2RR, back contact 72
of relay 2P, back contact 65 of relay 3RR, to (—).
The energization of this route circuit causes the

“relay 5P to be wholly dependent upon. its lever
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75 sition, then the relay 6P is picked up closing the -

bSL:;, and prevents the control of relay 2P by its
lever 2S1..

With the track switch 4TS in its reverse posi-
tion, then either of two opposite directions of

traffic may be established over the track switech

in such reverse position depending upon whether

the lever 2SL is operated to its dotted line posi-
tion or whether relay ESL: is operated to its dotted
line position.

When the lever 28I is operated to its dot‘ted
line position, then the relay 2P is picked up which
closes the route circuit including relays 2RR and
eRR from (4), through a ecircuit including front
contact 72 of relay 2P, windings of relay 2RR,
front contact 75 of relay 4WP, polar contact 76
of relay dWP in its right hand reverse position,
windings of relay SRR back contact 79 of relay
EP, to (—).

The energization of thls route circuit causes
the relay 2P, to be wholly dependent upon its
lever 2SL by reason of the opening of its pick-up

circuit at contact 67, and the relay 8P is prevented

from response to the lever &SL by reason of its
open contact 17T.

If the lever 6SL is operated to lts dotted line
position and the lever 281, is left in its normal po-

Let

The operator moves the
lever 2SL to its dotted line position in which the
Same time.
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route circuit including the relay 2RR and 6RR’

from (4), through a circuit including front con-
tact T9 of relay 6P, windings of relay GRR, polar

contact 76 of relay WP in a right hand normal

position, front contact 75 of relay 14 WP, windings

of relay 2RR, back contact 72 of relay 2P, back

contact 65 of relay 8RR, to (—). The energiza-
tion of this route circuit causes the relay 6P to
be wholly dependent upon its lever 6SL by reason
of the open back contact T1, and prevents the

control of the relay 2P by the lever 2S5 by reason.

of the open back contact 67.

I'rom the above specific descrlptlons of the

route circuits, it is apparent that each route cir-
cuit corresponds to the actual track layout in each

interlocked group, is energized at that end from

which traffic is to proceed, and, when thus ener-
gized, prevents the energization of such route cir-
cuit from the opposite end.

Traffic direction control between groups ~We

- may now consider how the opposing signals such

as signals { and 5 in the two separate interlocked
groups are prevented from being cleared at the
_ Let us assume that the lever ISL
is operated to its dotfed line position with the
track switch 127TS in its normal position. This
causes the energization of the relay P which in
turn energizes the relays IRR and dRR which pre-

vents the energization of the relay 3P by the

lever 3SL within the same group.

It is noted that the energizing circuit for these
relays IRR and 3RR includes a back contact 73
of the relay 2RR of the other group. Thus, if
the route circuit for either the signal 3 or the
signal 6 is energized, then the energization of
the route relays IRR and 3RR by the lever (SL
is prevented, and the signal { eannot be cleared.
In other words, the signal [ cannot be cleared
when either the signal § or signal & is cleared.
Of course the opposite is true also, that is, the sig-
nals 8 and § are prevented from being cleared
when signal 15 cleared for reasons understood
by analogy.
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However, if the signal 2 is clﬂared by reason

of the actuation of the lever 2SL to its dotted

line position, then the energization of the relay

2RR does not prevent signal ! from being cleared,
kecause the relay 2P is picked up which closes
front contact 74 applying negative potential to

the wire 85 so that the relays IRR and 3RR can =

be energized upon the actuation of the lever
iSL. In other words, corresponding directions of
traffic may be established in the two adjacent in-
terlocked groups, but cpposing directions of traf-
fic are positively prevented.

It is to be noted, that, if the route circuit in-

~cluding the relays IRR and SRR is energized re-

sulting in the clearing of signal {, such clearing
cf the signal t can not be interrupted by fthe
putting to stop of the signal 2, if it had been

¢cleared, because of the closed front contact 65

of the relay 3RR which applies (—) to the back
contact 69 of the relay 3P. In other words, as-

“suming the signal 2 to be at stop and the signal

| to be cleared, the actuation of the lever 2SL
to its dotted line position and the successive re-
sponse of the relays 2P and 2RR cause (—) to
ke applied to wire 3 by front contact 74 before
back contact T3 opens; but, when the signal 2 is
cleared and the lever 2SL is returned to stop
while the signal which is still clear, the relays 2P
and 2RR drop away in succession so that front
contact i4 is open before back contact T3 is
closed. This would cause the momentary deen-
ergization of the circuit for relays IRR and 3RR.
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| if it were not for the a.pphoatmn of ( Y by front to maintain the thermal relay actuated so that |
contact 65 of relay. 3RR. Similar prowsmns are

a,lso made for the oppomte direction. |
The above description points out the manner

in which' opposing signals within the same inter-
locked group and between two adjacent inter-
locked groups are. positively prevented from be-

ing cleared at the same time in accordance with

‘the present invention. ‘In the provision of this
~directional control, it is-also necessary that the
“directicn of traffic oannot be ohenged immediately

- upon the operation of the signal levers but shall
be delayed for a sufficient time to allow for the

s sefe passage of trafﬁo in a manner now to be
15 considered.

et
: iy U8

oA
Wt

Irrespeotwe of Whether the treck sectlon i3

.."1ntervenes between the signals 3 and 2 or whether
“the signals 2 and 3 are opposite each other, pro-

-~ vision must be made that the signal | can not be
%0

cleared 1mmec‘ha,te1y after. the signal 3 is put to

stop in the face of an approaching train, as this

condition . rmght allow two trains to move in

~ opposite directions towards.each other without

any intermediate signals. to prevent a head-on
* _'0011151011

‘This. also. applies: to the movement of

-ftrefﬁo in the cpposite direction.

~Let us assume that a train is a,pproaohlng the |

clgnal I which has been cleared by reason of the

| operatlon of the lever ISL to its dotted line posi-

o "’3 tion. . The energization of the. relay IG to clear -

* the signal { through front contact 45, also de-

. energizes. the stick relay 1S at back contact 94..

- As pointed ocut above, under such # condition the
. signal 3 cannot be cleared because of the open

‘contact 50 included in the circuit for the relay

- -3P.. Also, should the operator return the signal

. lever ISL to its normal position deenergizing the
- 1e1ay [P and the relay G to put the signal | at

stop,: the signal 3 cannot be cleared in. response
to the operation of the lever 3SL. until after a

| predetermmed tlme measured by the thermal re-

le,y ITR.

More speolﬁoo,lly the deenerglza,tlon of the re-
-'le;y {P.and closure of its back contact 36 upon the

‘restoration of the lever- ISL, closes a circuit from
+), through a circuit ineluding back contact 64
- of relay 1S, back contact 56 of relay 1P, wmdlngs f

 of relay IRR, front contact 51 of relay (2WP,

~ polar contact 58 of relay IZWP in a leit hand
o’ normal pos:atmn windings of relay 3RR, back con-
. tact 60 of relay &P, front conteot 65 of relay
- 3RR, to (—).
- .Slow . actmg SO that 'its contaot 6o rema,ms closed,
 while the contact 56 of the relay P moves from
55 a - front pomt 1o 4, back pomt po31t1on
relays IRR and 3RR are maintained energized
_upon-the dropping of the relay iP, so that the
-I‘emy
.:1ot er 3SL at open back contact 58.
“Upon the closure of back contact 94 of relay G
*’ollowmg the dfoppmg away of the relay (P,

The relay 3RR is made slightly

oP is prevented from respondmg to the

- energy is applied to the thermal relay I'TR by

g circuit closed frem (4), through a circuit in-
cluding back contact 84 of relay {QG, winding of
5 thermal relay ITR, back contact 61 of relay IS,

to (—). The . current ﬂowmg in this circuit

. causes the toeima,l reley after a time to close
front oontao-., '§3 to pick up the relay 1S whmh
then .closes its stick circuit thr ough front con-
tact 61 as heretofore pomted out.
- of back contact 61 and the inclusion of the wind-
- ing of relay IS in the circuit of the thermal relay
' winding increases the resistance of the eircuit
‘to stuch a value that the current, although suffi-
_elent to hold the relay IS energized, is msumolent

Thus, the

The opemng |

after a time the thermal relay restores to normal.

As soon as the back contact 84 of the relay IS
is open, the relays IRR and. 3RR are deenergized
so that the relay 3P can respond to its lever by
reason of the closure of back contact 50. The
relays 3RR and IRR can then respond immedi-

. ately as soon as relay 3P picks up.

From this it is seen that the response of the
relays 3P and 3RR to the actuation of lever 3SL
to energize the relay 3G and clear the signal 3 is
delayed, following the restoration of the signal
lever ISL toits normal position, a predetermined
time measured by the thermal relay ITR. This

allows sufficient time for the train approaching

the s1gne,1 | to stop in approach to such signal.
Under the olrcumstanoes just described, the

dela,y per iod measured upon the restoration of the

lever 18I, is not only imposed upon the signal 3,

but is also imposed upon the control of the sig-
nals 5 and 6 in the next adjacent interlocked
group. This is accomplished by reason of the
fact that relay 3RR is not de-energized until the
relay IS is picked up, _and, as back contact 69 oi
relay 3RR is included in the route circuits for
the signals 5 and 6, the relay 2RR and either relay
5RR or relay BRR cannot be energized until after
the delay perlod measured bv the thermal relay

'_ITR
It will be apoarent from the oonsideratlon of °©

the circuits of Fig. 1 that as soon as the relay
3RR is de-energized, the wire 96 then receives

energy from (—) confinuously. More specifi-
cally, the relay 3P closes front contact 66 before

the relay 3RR can again pick up, so that the
clearing of either the signal 3 or 6§ may be accom-
plished in the regular manner.

- Although only the signals { and % have been

shown and described as having time release relays
TR and stick relays S, each of the remaining sig- -

nals of Fig. 1 are prefereblv promded with similar
apparatus.

- Such an. arrengement as promded in Fig. 1 in

- aooorda;ooe with the present invention, serves to

prevent the quick reversal of traflic direction by

quick manipulation of the signal levers thereby

giving adequate protection to the movement of
trains within and bhetween two adjacent inter-
locked groups beth where the track section {3 is
present between the signals 2 and 2 and where
the signals 2 and 3 are substantially opposite

each other.

- Modification (see Fzgs 34 and 3B) .—The prm—-

ciples of the present invention, as disclosed In
Fig. 1 of the accompanying drawings, have been
- also illustrated in Figs. 3A and 3B which, when

placed end to end, illustrate a more extended
track layout. The simplified layout of Fig. 1
was chosen in order to simplify the detailed dis-
cussion of the operation, but the more extended
track layout of Figs. 3A and 3B has been chosen
to indicate conventionally how the invention may

“be applied to more complicated track layouts.

- The track layout of Figs. 3A and 3B includes &
stretch .of track which is divided into sections
fid, 112, 113, (14, 115, 116, [{T and 118. The

-_-tra,ok sections 112, 114, 116 and {18 include rail-

way track switches {1278, 1IATS, {{6TS and
118TS respectively. These track switches serve

to connect turnout track sections to the main '

track the usual way. The track sections 113,
115 and {IT are illustrated as traffic sections con-

necting the successive interlocked groups and

correspond to the section 13 of Fig. 1. These
sections may be omitted in practice where the
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~interlocked groups are close together the same

as mentioned in connection with section 13 of

Fig, 1.

Each of the track sections including a track
switch have been shown as having signals gov-
erning the entrance of traflic into such sections
In both directions. These signals 101, 163, 195,
td7, 102, 104, 106 and 108 may be readily iden-
tified with the respective sections from the draw-
ings, and are controlled by their respective G
relays identified by reason of the distinctive nu-
merals preceding the letter reference character G

Certain of the relays have been shown in block

- without control circuits, while certain other re-

lays have their control merely indicated, all of
which is for the purpose of simplicity in the illus-
tration of the extension of the invention.

For example, the relays WP for the respective
track switches have been omitted, but certain of
their contacts merely indicated by an “z” in the

respective route circuits which have been shown.

The signal levers, the control circuits for the
signals, and various other features shown in Fie.
1 have been omitted from Figs. 3A and 3B, but
they should be considered as employed in con-
nection therewith. |

Lever repeating relays P are associated with

their respective signals? as indicated by their pre-
ceding numerals. ILikewise, route relays RR are

assoclated with their respective signals, as indi- |

cated by their preceding numerals. |
olgnal relays G are associated with their re-
spective sighals, as designated by the numerals
preceding their letter reference characters; and
each of these relays, when deenergized, causes its

associated signal to indicate stop or clear depend-

ing upon whether it is deenergized or energized
respectively, as has been illustrated in Fig. 1.

A time element relay TR and a stick relay S

Is shown as associated with each of the signals

of the track layout, as desighated by the numer-

als preceding their letter reference characters.
As each of the signals is provided with its own

time release thermal relay TR and stick relay S,

the interconnection between the interlocked
groups are connected to the relays RR and S in-

- stead of through the relays RR and P as indicated

75

in Fig. 1, where only the signals { and 5 have
tlme releases and stick relays. o |

For example, the route circuit for the relays
iB03RR and 196RR may be closed, when the relay
{GSP is picked up, from (4), through a circuit in-
cluding front contact 120 of relay 106P, windings
cf relay [06RR, contacts of relay {{4WP (not
shown), windings of relay {103RR, back contact

I21 of relay 103P, front contact 122 of relay 163S,
‘The

back contact 123 of relay {98RR, to (—).
picking up of contact 124 of relay 102RR applies

‘botential from (—) to front contact 122 in place

of back contact 123. This function of front con-
tact 124 corresponds to the function of front con-
tact 73 of relay 2RR of Fig. 1, for example. |

Each of the route circuits includes contact cor-
responding to. contact 122 of relay 193S for the

burpose of delaying the reversal of traffic direc-

tion similarly, as described for the contact &4 and
93 of Mig. 1. It is desired to point cut, that the

~time control of the relay 101S is effective to pre-

vent the clearing of the signal 106 for g predeter-
mined time after the putting to stop of the Sig-

‘nal 1081; but such control does not extend to the

signal 184. In other words, the time release for
each signal governs the reversal of traffic direc-

tion in the section which it immediately governs,

the traffic section connecting two interlocked

2,149,222

- groups (if provided) , and the section in the next

interlocked group up to the opposing signal. This
Is true for each of the different combinations of
sections, as will be readily understood.

It is believed that further specific description

- of Figs. 3A and 3B is unnecessary, as the circuits
~ will be readily understood by analogy to Fig. 1.

OPERATION (F1gs. 2A AND 2B)

" Normal conditions.—The track switches 21'TS

24TS have been shown in their normal condi-
tions with their respective switch machine con-
trol levers (not shown) in correspondence there-
with, Similarly, the signal control levers are
shown in their “at stop” positions so that their

- respective signals are displaying stop indications.

More specifically, the red lamp of signal 31A
is energized through back contact 208 of relay
S1AG; the red lamp of signal 3iB is energized
through back contact 261 of relay 3iBG; the red
lamp of signal 3!C is energized through back
contact 202 of relay 31CG: the red lamp of

‘sighal 36A is energized through back contact 203

of relay 36AG; the red lamp of signal 36C is
energized through back contact 204 of relay
86CG; the red lamp of sighal 34 is energized
through back contact 205 of relay 34G; the red
lamp of signal 32A is energized through back con-
tact 206 of relay 32AG: the red lamp of signal
3¢B is energized through back contact 207 of relay
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62BG; the red lamp of signal 32G is energized

through back contact 208 of relay 32CG: the
red lamp of signal 33A is energized through back
contact 209 of relay 33AG: the sighal 33C is
energized through back contact 210 of relay
03CG; and, the red lamp of signal 35 is ener-
gized through back contact 21l of relay 35G.
The various track sections are preferably pro-
vided with track circuits of the usual type of
which sections 21, 22, 23 and 24 are illustrated
as provided with the usual track batteries and
track relays T with suitable preceding numerals
to designate the sections with which they are
employed. With these closed circuit type of track
circuits, the track relays are normally energized.
'The switch repeating relays WP are energized

- In accordance with the normal positions of their
respective track switches, as above mentioned,
thus causing the circuits with which they are
‘associated to be selected in accordance with the

normal positions of the track switches.

With the signal control levers SL in their “at
stop” positions, the stick relays S are energized
through their respective stick circuits, which will
be presently set forth. The pick up of these re-
lays S is accomplished either by the elapse of g
time measured by their respective thermal relays
TR, as described later, or by other types of releas-

Ing means not shown but commonly used in ap-
‘proach and detector locking when the time period

measured by the thermal relays is not required.

The stick relay 318 is maintained picked up
by a stick circuit closed from (+), through s
circuit including back contact 212 of relay 3IAG,
back contact 213 of relay JICG, back contact

£14 of relay 3I1BG, heating winding of the thermal -

relay 81 TR, front contact 214 of relay 31S, wind-
ings of relay 318, to (—). The current, which
flows in this circuit to maintain the relay 31S
energized, is insufficient to actuste the thermal
element of the relay 2ITR. |

The stick relay 3&S is maintained picked up by
a stick circuit closed from ( +), through a cir-
cult including back contact 3i4 of relay 35G, back
contact 215 of relay 33AG, back contact 216 of
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| relay 33CG mndmg of thermal relay 33TR, front.

contact 217 of relay 338, windings of rela,y 335,
to (—). The current, Wthh flows in this circuit

to maintain the relay 338 energized, is insuf-
ficient to actua,te the thermal elément of the

- relay 33TR.

1o

. 'The track sectwns 2f and 24 1ncludmg the'
~ track switches 21'TS and 24TS preferably have
~associated therewith suitable directional stick

‘relays for each direction of which only the relays

~ 21ES ‘and 24WS have been shown. The relay
' 21ES is normally energized by a circuit closéd

from (4-), through a circuit including back con-

 j to (=).

tact 222 of relay 31P, back contact 223 of relay
15. 31'TR, front contact 224 of relay 3{S, front con-.

tact 225 of relay 21T, mndmgs of relay 21ES,
The relay 21ES is provided with front.

- . contact 22T which shunts the track relay con-

‘tact 225, thereby making this relay 21ES 2 stmk- |
: relay with respect to the track relay 21T.
“The relay 24WS is energlzed by a circuit from
L (+) through a circuit ificluding back contact

218 of relay 33P, front contact 219 of relay 338,
-~ back contact 220 of thermal relay 33TR, front

5 contact 221 of relay 24T, windings of relay 24WS,

to (—).

The relay 24WS includes a front con-

tact 226 which shunts track contact 221, thereby

-~ making the relay 24WS a Sthk relay mth respect'
- to the track relay 24T.

- The- lock relays (not ‘shown) for the tra,ckh

switches are selected through contacts of the

L associated relays G, ES and WS. In other words,
- whenever a signal is cleared the switch is locked

ot
-t Ur

against operatmn and the directional stick re-
lays ES and WS for each switch maintain such
- locking when the train accepts the route and
until after it passes beyond the assomated de-

o tector track SECtlon

‘With'the conditions 111ustrated the tramc dlrec-'

40 tlcm clrcmt for relays EF -and WF is closed

from - (B--), through a circuit including direc-

' tional lever DR in a right hand position, back
- contact 228 of relay 36RR, ‘back contact 229 of

relay 86P, windings of relay EF, line wire 230,

R i §
o

S 60
. tacts of the relays EF and WF Were in thelr oppo- -

4= windings of relay WF, back contact 231 of relay
0 32P, back contact 232 of relay 32RR, to (CN).
o :The current which flows'in this circuit causes the
. polar contacts of the relays EF and WF to be
~actuated to their right hand positions.
-~ apparent, that, if the lever DR were operated to
~the opposite or left hand position, potential would
- be apphed to this circuit from  (B-—),
- would cause current.to flow in the circuit in‘the
" opposite direction resulting in the actuation of
=~ the polar contacts of these relays to Ieft hand
| posﬂ;mns ) |
. With the d11 ectmn&l relays EF' and WT" hamng' -
o thelr polar contacts in right hand positions, the
-rela,y 3II1D is cond1t10ned_ 11:1 accordance with

s ‘but if the con- ha,nd position, to (—).

~which

-----

- site positions, the relay 33HD would be condi-

o "'.'closed from (+),

tioned in a,ccord:a,nce with tramc in advance of
: mg*qal 33 over the same two pmr of 11ne mres,.
: namely, line wires 233 and 234, | -
"For example the circuit for the rela,y 3II—ID is
S ‘through a circuit including
~ front contact 235 of relay 24WS, back contact 236
"~ of relay. 32AG, pola,r contact 244 of relay WP in
a right hand position, front contact 243 of relay -
23T, line wire 234, front contact 242 of relay 22T,
* "'-'-'ff,pola,r contact 244 of relay EF-in a rlght ‘hand

~ position, windings of relay 31HD, polar contact

-+ -- .
el

248 of relay EF in a: r1ght hand pomtwn front
contacu 239 of relay 2£T lme wn*e 233 front con-'

It - will be’

O

tact 238 of relay 23T, polar contact 237 of relay

- WE, back contact 245 of relay 33AG, to (—).

On the other hand, if the relays EF and WF
have their contacts actuated to the opposite or

left hand positions, a circuit is closed for the
relay 33HD from (-), through a circuit includ-
ing front contact 281 of relay 2 IES, polar contact

249 of relay 2I'WP in a left hand position, front
contact 247 of relay 21WP, back contact 248 of

- I'elay dvAGH polar contact 246 of relay EF in a

Teft hiand position, front ¢contact 239 of relay 22T,
line wire 233, front contact 238 of relay 23T, polar
contact 237 of relay WF in a left hand position,

windings of relay 33HD, polar contact 244 of relay

WI in a left hand position, front contact 243 of
relay 28T, line wire 234, front contact 242 of relay
22T, polar contact 241 of relay EF in a. left hand

position, back contact 249 of relay 36AQG, to (—).

- Establishing a roule—Let us assume that a
train is approaching the signal 31 upon the track

section 28 and that the operator desires to send

this' train over the main track to the signal 32

and from thence over the track switch 247TS in

a reverse p051t10n on to the turn-out track sec-
tmn 21.

To do this, the operator first positions the
switch control levers (not shown) for the track
switches 21TS and 24TS so that these track
switches assume normal and reverse positions

respectively. The operator then actuates the di-

rection lever DR 1o a right hand position (as

‘now shown) which causes the polar contacts of

the relays EF and WP to assume right hand
positions.
rectional control lever, the operator may then
position the signal levers 31SL and 32SL to their
right hand positions. Although the above. se-

quence of direction and signal lever operation
~ is preferable, the order may be changed and: still
‘obtain the same results.

With the lever 3ISL in a right hand posﬂzmn
a’ circuit is closed for the relay 31P from (B+4),

-'thmugh a circuit including lever 31SL in g right

hand dotted line position, windings of relay 3IP,
back contact 258 of relay 3IRR, to (CN).
soon as relay 31P picks up, a stick circuit is closed
from (B-), through a circuit including lever
3ISL in a right hand position, windings of relay
oIP, front contact 2561 of relay 3IP, to (CN).

-~ "With the track switch 21TS in ifs normal posi-
‘tion, the response of the relay 31P can imme-
diately close the route circuit.for relays: 3iRR
This route circuit is closed

and 36RR in series.
from (), through a circuit including front con-
tact 252 of relay 31P, windings of relay 3iRR,
front contact 253 of relay 21WP, polar contact
254 of relay 2IWP in a left hand position; wind-

ings of relay 36RR, back contact 255 of relay

36P, polar contact 256 of relay. EF in a right

- The energization of the relay 3P from (B4-),

| causes its polar contacts to be operated to right

hand positions. Thus, the response of the relay

3IRR causes the relay 31AG: to he energized by
g, circuit closed from (4-), through a circuit -in-
cluding front contact 257 of relay 3IRR, front

contact 258 of relay 31P, polar contact 259 of

. relay 31P in-a right hand position, front con-

tact 260 of relay 21T, front contdct 261 of relay

24WP, polar contact 262 of relay 2(WP in a left

hand pomtwn front contact 263 of relay 31HD,
Wmdlngs ‘of relay 31AG, to (—).
up of the contacts of the relay 31AG opens the
energizing: circuit-of the red lamp of: the signal

‘31A at back contact 200 and closes: the circuit

"PFollowing such- actuation of the di-
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 for either the green lamp or the C&llthIl lamp of
signal 31A through front contact 2898 depending
upon the position of the polar contact 264 of
relay 3{HD. If the signal 32A is still at top,

then the relay 3{HD will be energized, as above

pointed out, with its polar contact 264 in a left
hand position, thereby energizing the caution in-

dicator of the signal 3{A by a circuit obvious

from the drawings. On the other hand, if the
signal 32A is cleared the polarity applied to the
relay 31HD is reversed by contacts 236 and 245
of relay 32AG, so that the polar contact 284 of
relay 31HD assumes a right hand position to
energize the green indicator of the signal 31A.
In the particular situation under considera-
tion, the signal 32B is to be cleared to allow the
train to pass on to the turn-out track section 217.
Thus, the sighal 32A will remain at stop and the
relay 31HD remains energized as shown, so that
only the caution indicator of the mgnal S1A may

“be cleared at this time.

The clearing of the signal 31 A by the energiza-

tion of the relay 31AG opens the stick circuit of
the relay 31{S at back contact 212 of relay 31AG.

Also, the response of the relay 31P to its pick up
circuit opens the energizing circuit for the relay
2IES at back contact 222. The purpose of these
controls will be pointed out hereinafter.

The actuation of the signal lever 32SL to a
right hand position closes a circuit for the relay

32P from (B--), through a circuit including lever

32SL in a right hand position, windings of relay
32P, back contact 265 of relay 32RR, to (CN).
The response of the relay 32P closes a stick cir-
cuit for the relay 32P from (B+), through a cir-
cult including lever 32SL in a right hand posi-
tion, windings of relay 32P, front contact 265 of
relay 32P, to (CN). |

- 'The response of the relay 32P closes the route

circuit for the relays 32RR and 35RR in series

- from (4), through a circuit including front con-

45

tact 267 of relay 32P, windings of relay 32RR,
front contact 268 of relay 26WP, polar contact
269 of relay 28WP in a right hand position, wind-
ings of relay 35RR, back contact 273 of relay S%P,
to (—).

- The energmatmn of the relay 32P from (B-4-)

'causes 1ts polar contacts to be operated to right

- hand positions, so that the response of the relay

50
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32RR closes an energizing circuit for the relay

32BG from (), through a circuit including front
contact 271 of relay 32RR, front contact 272 of
relay 32P, polar contact 273 of relay 32P in a
right hand position, front contact 274 of relay
24'L, front contact 2715 of relay 28WP, polar con-
tact 276 of relay 24WP in a right hand position,
windings of relay 32BG, to (—).

The picking up of the contacts of the relay
32BG opens the energizing circuit for the red or

stop lamp of signal 32B at back contact 207 and

energizes the proceed indicator of signal 32B
through front contact 287. As this is the diverg-
ing route, presumably requiring low speed, the
signal energized by the front contact 207 will
preferably give a caution indication. It is for

- this reason that the polarity on the relay 31HD

70

is not reversed upon the clearing of signal 32B,
but if the signal 32B displays high speed proceed
indication such as green, then the relay 32BG
would also be adopted to reverse the polarity on

the relay 3{HD.

As soon as the signal 31 A indicates proceed, the

~ train passes from section 26 over the sections 21,

5

22,23, 24 on to the section 27 in succession. The
deenergmatmn of the tra,ck relay 2IT opens the

2,140,222

energizing circuit of the relay 31AG at front con--
tact 2680 so that the signal 31A is caused to dis-

play stop as soon as the train has accepted such
signal. The train proceeds onto the section 22
deenergizing track relay 22T which opens the
energizing circuit of the relay 3iHD atl contacts
239 and 242, 'This deenergization of relay 3{HD
opens the energizing circuit for relay 3{AG at
front contact 263. Likewise, the train on the
track section 23 opens the energizing circuit for
the relay $1HD at contacts 238 and 243. 'Thus,
it is seen that the signal 31 A is maintained at stop
until the train passes beyond the signal 32.

It will be noted that with the signal lever 31SL
in a right nand proceed posivion resulting in the
energization of the relays 3!RR and 386RR in
series, the circuit for the control of relays EF and
WE by the directional lever DR is broken at back
contact 228.
opens the circuit controlling the relays EF and
WEF at back contact 231 and closes it thmugh
front contact 231 to (CN).

Thus, it is readily apparent that the directional

lever DR, if operated under these circumstances,
1s ineffective to disturb the sighal 2{A from its
clear position so long as the control lever for
such signal is in clearing positions, although the
initial clearing of the signal is dependent upon
the directional lever being in the proper pogsition.

After the train passes onto the track section
21, and when the signal levers have been returned

to stop, the system returns to its normal condi-

tion ag illustrated.

Directional time reledase -—Let us assume that
the operator has set up the route as above de-
scribed but with 24TS in a normal position in
anticipation of the train approaching the signal
31 A, but for some reason he desires to reverse the

 direction of traffic and allow a train to pass from

the sighal 33A onto the sections 24 and 22. This
route is established after the operatmn of signal

- levers 3ISL and 3281, to stop.

Such reversal of traffic direction is delayed for
a predetermined time in accordance with the time
measured by the thermal relay 3{TR. This de-
lay is provided by the present disclosure of Figs.

- 2A and 2B irrespective of whether a train is ap-

proaching the signal 3 on section 20 or not.
However, the usual approach locking type of re-
lease may be employed in connection with the
relay 31S so that it is dependent for its pick up
through the elapse of a time measured by relay

- 3ITR only when the track section 28 is occupied.

Such an arrangement would then permit reversal
of traffic direction in the section including track
sections 22 and 23 without the elapse of time
providing there was no tram approaching the
signal 31. -

However, in accordance with the present dis-
closure, in order to establish traffic in a west
bound direction the operator must first return the

levers 3{SL and 32SI: to their stop positions, then

actuate the direction lever DR to a left hand
dotted line position after which he operates the

lever 33SL: to its left hand dotted line position.

As soon as the relay 36RR becomes deenergized
closing back contact 228 and relays 32P and 32RR

- become deenergized closing back contacts 221 and

232, the direction relays EF and WF actuate their
contacts to left hand positions in response to the
application of energy from (B—).

The actuation of the lever 33SL to 3 left hand

- position closes a circuit for relay 33P from (B4-),

through a circuit including lever 33SI: in a left

hand posﬂ;mn winding of relay 33P, back contact

The energization of the relay 32P
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o 20 not be energized until the relay 33HD is energized

. 10

o '_-'211 of relay 33RR, to (CN).
_33P picks up, a stick circuit is closed from (B--),
through a circuit including lever 33SL in a left

“hand position, winding of relay 33P, front con-
:tact 218 of relay 33P, to (CN).

As soon a$ the relay

With the relay 33P picked up and the pcla,r

' contact 280 of the relay WP actuated to its left

- hand position, the roufe circuit for the relays

10 through o, circuit mcludmg front contact 2719 of
~ relay 33P, windings of relay 33RR, polar contact

269 of relay 24WP in a left hand position, front

33RR and 32RR in series is closed from (+),

~ contact 268 of relay 2§WP, windings of relay

15

32RR., back ccntact 261 of relay 32P, polar con-
tact 280 of relay WF_ in a left hand position,
'tc (-—) o -
The plckmg up of the relay 33RR Wlth the re-
- a route circuit for the relay 36RR and 3IRR in

o ” lay 33P picked up tends to close a circuit for en-
~ ergizing the relay 33AQG, but the relay 33AG can-

' which in turn is dependent upon the closure of

- contact 281 of relay 21ES which is not picked up
SR '-'.untll after the predeterrmncd time measured by

95

- 3iRR and 3IP deenerglzes the relay 31ACG which
B -ccmpletes an energizing circuit for the winding

the rclay 3 lTR |
For exa,mple the dcencrglzatlcn of the relays

- of the thermal relay 3{TR from (4), through a

- circuit including back contact 212 of relay 31AG,

back contact 213 of relay 31CG, wmdmg of relay

- '3ITR, back contact 214 of relay 31S, to (—).

- After a time the front contact 282 of the thermal
-~ relay 3ITR is closed which ‘shunts out the con-
| 35 tact 214 causing the relay 3IS to be energized.
214 causing the relay 31S to be stuck up, as pre- -
 viously pointed out.
 winding is of course insufficient to cause the ther-

The plckmg up of relay 31S opens back contact

The current in this stick

o mal contacts of the relay 31TR. to remain actu-

ated so that they rcturn to thelr normal decner—
g g1zcd back pcmtmns | |
~After the thermal rclay 3ITR has heated and

_._'_"cocled a pick up circuit is closed for the relay

~ 21ES from (+), through a circuit including back

45

to ().

contact 292 of relay 31P; back contact 223 of

relay 3ITR, front contact 224 of relay 318, front
contact 225 of relay 21T, windings of relay 21ES,

221 as previously mentioned.

~The closure of front ccnta,ct 281 then closes'

R _;the energizing circuit for the relay 33HD, as pre-
- viously pointed out, after the predetermined time

o
wil

. thus measured, so.that the relay 33AG can then

55 be energized by a circuit closed from (+), through
- a circuit including front contact 283 of relay
- 33RR, front ccnta,ct 284 of relay 33P, polar con-

e - tact 285 of relay 33P in a left hand position, front
~ . contact 286 of relay 24T, front contact 287 of
80

rclay 33HD, windings of relay 33AG, to (—).

- ..'This energization of the relay 33AG decner'—'
L ﬁg1zes the stop mdlcatcr red lcmp of the signal 33A

‘at back contact 209 and closes the circuit for en-

-ergizing a caution or clear indicator depending
65 upon the position of polar contact 288 of relay
- If the operator has not actuated the lever
~  86SLto clear the signal 36, and such signal there-
fore remains at stop then the polar contact 288
will remain in its position as shown causing a
‘caution. or slow sDeed indication to be given by
the signal 33A. On the other hand, if the op-
~ erator actuates the lever 36SL and the mgna,l 36A
~~ is cleared after the predetermined time meas-
- _ured by the relay 31TR, then the polarity will be
ek 'rcversed on the relay 33HD by contacts 249 and

- 33HD.

2,149,222

“ance with the usual practice.
circuit for the relay 36AG is closed from (4-),
through a circuit including front contact 3984 of

‘The response of the relay 21ES shunts
- out the track relay contact 225 by frcnt contact

11

248 of relay 36AG thereby allowing a high speed
indication to be given by the signal 33A.
It may be well to note at this point the manner
in which the thermal relay 3ITR also delays the
clearing of the sighal 36A.
- The actuation of the lever 36SL to a left hand
dotted line position applies energy to the relay
36P through a circuit closed from (B--), through
a circuil including a lever 36SL in a left hand
position, windings of relay 36P, back contact 3080
of relay 36RR, to (CN). The response of the re-
lay 36P closes front contact 301 which closes a
stick circuit from (B--), through a circuit includ-
ing lever 36SL in a left hand position, windings
of relay 36P, front contact 381 of relay 36P, to
(CN). |

The picking up of the rclay 36P tends to close

series, but this route circuit cannot be closed un-
less the thermal relay 31 TR is in a normal deen-
ergized position and the relay 31S is picked up.
'Thus, upon the restoration of the signal lever

3ISL to a stop position and the actuation of the
lever 368L, the signal 36A can not be cleared until

after the predetermined time measured by the
relay 31TR. |
-Assuiming that the relay 3IS is picked up, as

_abcvc_ described, and that the thermal relay 31 TR,

has cooled to its normal position, then the route
circuit for the relays 3IRR and 36RR is closed

from (4), through a circuit including front con-

tact 255 of relay 36P, windings of relay 36RR,
polar contact 254 of relay 2IWP in a left hand
position, front contact 253 of relay 2IWP, wind-

ings of relay 3IRR, back contact 252 of relay 31P,

back contact 302 of relay 31 TR, front contact 302

- of relay 31S, to (—).

The respcnse of the relay 36RR with the relay
36P picked up closes an energizing circuit for the
relay 36AG dependent on traffic conditions in
advance as repeated by the relay 36HD, the con-
trol of which is not shown but may be in accord-

This energizing

relay 36RR, front contact 3065 of relay 36P, polar

contact 386 of relay 36P in a left hand position,
front contact 307 of relay 36FD, windings of re-

lay 36AG, to (—). The picking up of contact 203

of relay 36AG deenergizes the stop indicator of :
‘the signal 36A and energizes the caution or clear
indicator of the signal 36A depending upon the
- position of polar contact 388 of relay 36 HD in

accordance with the usual coentrol.

Let us consider that this train accepts the sig- 5

nal 33A and proceeds over the track sections 24,

23 and 22 to accept the signal 36A. The sccticns

22 and 23 may represent quite a distance so that
the train in advancing in a west bound direction
may be wholly located within the section 22. It
might readily happen under such circumstances
that the operator would desire to move a switch-
ing engine and its cars from section 27 to section

29.

~ All that is necessary to do in a case of thlS type

is to put the lever 33SL at stop, reverse the track

switch 24TS and actuate the signal lever 35SL to
its proceed position. The signal 35 will then re-

- spond, In a. ‘manner analogous to the control al-

ready described, and allow the train to prcoceed on
to track section 23 after which the signal lever
39SL is restored and the lever 32SL is actuated

to clear the signal 32A. As the train switching

movement onto the section 23 requires apprecia-
ble time, it is assumed that such time would be
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12
oreater than the time required to pick up the
relay 338 and restore the relay 33TR to normal
so that the picking up of the relay 32P cleses a
route circuit from (), through circuit inciluding
front contact 267 of relay 32P, windings of relay
32RR, front contact 268 of relay 24WP, polar

contact 269 of relay 24WP in a left hand posi-
tion, windings of relay 33RR, back contact 2719 of

relay 33P, front contact 3869 of relay 23S, back

10

contact 318 of relay 33TR, to (—). The energiza-

tion of the relays 32P and 32RR causes the signal

32A to be cleared by reason of an energizing cir-
cuit closed from (4-), through a circuit includ-

- ing front contact 271 of relay 32RR, {ront con-

15

‘tact 272 of relay 32P, front contact 213 of relay

32P in a right hand position, front contact 274

- of relay 24T. front contact 215 of relay 24WP,

20

25

30

35

polar contact 276 of relay 26WP in a normal po-
sition, front contact 314 of relay 32HD, windings
of relay 32AG, to (—). The energization of relay
32AG and the opening of its back contact 296
causes the stop indicator of such signal $2A to
be extinguished and such signal to indicate cau-
tion or proceed dependent upon polar contact 312
of relay 32HD which is controlled in accordance
with traffic conditions in advance of such signal.

From the above it is apparent that witir a train
having passed into the sections 23 and 22 and in

. g west bound direction ready to accept the signal

36 and pass beyond it, the operator may clear the
signal 8%, which is a low speed signal independent
of track circuit conftrol, and allow a train to be
switched into the section 23 and then move out
into the section 25 all in response to signal con-
trol. It is to be understood in this connection

- that movements under signal control when such

40

45

signals are of the type which may be termed
call-on signals, that is, signals which are inde-
pendent of track signal control, trains move under
specific oral or written instructions, as well as
signal indication, so that the acceptance of signal

3% deoes not mean that the train will necessarily

fellew the train which is to accept sighal 36.

With reference to Figs. 2A and 2B and the

above description, it will be seen that, when the
signal 30A. is cleared and a train accepts such
signal, the signal 3!A is put to stop as soon as
the train enters the track section 2! deenergiz-

ing the track relay 2{T by reason of opening

50

Fil5)

- 31A and signal 32A, the direction of trafi
not be reversed with regard to the high speed
signals, such as signals §1A and 33A. For ex-

50
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front contact 268. The signal 31A is maintained
at stop as the train passes through the sections

22, 23 and 24 by reason of the track relays 22T,

23T and 24T as repeated by the relay 24WS open-

) ing front contact 238, Similar control is effective

for the opposite direction. Therefore, so long as
a, train is on any track section between signals
¢ can-

ample, as soon as a train enters the section 21 in
response to signal 31 A cleared, the front contact

225 of relay 21T maintains the relay 21ES de-

energized irrespective of the return of the signal
31A to stop. As front contact 281 of relay 2{ES
is included in the energizing circuit for the relay
33HD, it is apparent that the signal 33A could
not be cleared as the front contact 287 of 83HD
cahnot be closed under such circumstances.

In brief, the directional stick relays 2{ES serve
to repeat the track relays both for the purpose of

controlling the HD circuits and for the purpose
of providing rear release locking for the frack
switches, which latter feature has not been dis-
closed in detail in this application, but it may be

2,149,229

considered as a possible adjunct of the present

dlsclesm'e in eccordance with the present inven-
tion.

Also, from the above 1t will be apparent th&b
1t 1s necessary to have the direction lever DR oper-
ated in a direction corresponding to that direction
in which traffic is to enter sections 22 and 23, but
the lever DR does not have to be in a position cor-
responding to the direction in Wh_ch trains are
leaving such sections.

Opposing call-on signal mevements —I ac-
cordance with the present invention, call-on sig-
nals are provided which are controllable by the
operator independently of track circuit condi-
ticns but such eall-on signals are made sub;lect
to the traffic direction lever DR. In order to
best understand how the call-on signals are par-
ticularly useful as well as the manner in which
they are made subject to the traffic direction
lever, a particular set of circumstances best
brings out the situation. -

Let us assume that a train, that is, a car or
two is standing upon the track section 22 and
o switching engine desires to connect with such
cars in order to take them infto another part
of the interlocking plant, aind that such switch-
ing engine comes from the track section 2§. Also,
at the same time the operator desires to move &
switching engine from the track section 25 onto

the section 29 end frem thence into the sectwn_

2.

Inasmuch as tﬂere is a traln stendmg on the
section 22, the signal 8iA cannot be cleared so
it 1s necessary for the operator to clear the call-
on signal $!C. He operates the lever 3ISL to
a left hand dotted line position which closes
energizing circult for relay 3iP from (B—),
through a. circuit including lever 3iSL in a left
hand position, windings of relay 2iP, back con-
tact 238 of relay 3iRR, to (CN). The response
of the relay 3i{P closes front contact 25! com-
pleting a, stick circuit. The current which flows
in the pick up and stick circuits of the relay &{P
causes its polar contacts to be opereted to left
hand positions.

As soon as the relay elP respende if; tends to
close a circuit for the relays 3/{RR nad 38RR

In series, but it is apparent that such circuit is

dependent on the polar contact 256 of relay EF.

This means that the direction lever DR must
have been operated to a right hand position.
This allows the relays SiRR and 36RR to be

energized threugh a circuit pr ekusly pomted:
55

Olit.

With relays 3P and 3IRR pleked up an en-
ergizing circuit is closed from (--), through a
circait including front contact 287 of relay 2{RR,
front contact 258 of relay 31P, polar contact

255 of relay 3P in a left hand position, wind-

ings of relay 31CG, to (—).
of relay ${CG opens back contact 202 angd closes
front contact 202 which causes the stop indi-
cator of call-on signal 34C to be extinguished

and the preceed indicator to be illuminated.

- The engine then moves past the sigsnal 31¢
to couple with the train stendmg on the sec-
tion 22. The clearing of such signal 3{C causes
the relay 218 to drop by the opening of contact
213, so that, when the operator puts the lever
EHSL to stop and actuates the lever 36SL to the
right, the signal 3§A will clear only after lever
3{SL has been at stop for & predetermmed pe-
riod of time, as measured by the thermal relay

3ITR. The clearmg of signal 36A allows the
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_- -sw;ttchmg engine and frain to which it is . now
: ;coupled to move westward.

While the lever 3ISL is in a clear position en-

“ergizing the relays -31iRR and 36RR in series, the
directional lever DR may be operated to the
- left but does not effect the opposite energiza.-

~ tion of rela,ys EF and WF by reason of open

contact 228.
~is put to stop, the contact 228 closes and allows
‘the reversal of relays EF and WF, as will also the
picking up of the relay 35P and closure of front

10

However, as soon as the lever 31SL

~ contact 229.

15

Assuming that the train on the section 22 has

..-not vet moved, and either back contacts 228 and
229 are both closed or front contact 229 is closed.

Then the relays EF and WFE have responded to

 the operation of lever DR, to the left so that the

- 20

.signal -33C may be cleared hy the actuation of
the lever -338L to the right. Under these cir-
-cumstances, the signal 33A cannot be cleared at

. -this time with the train on section 22, as the

125

“deenergization of track relay 22T opens contacts
-239 and 242 which deenergizes the relay '33HD
although the polar contacts of the relays EF and
‘WF are in left hand positions.. Thus, the oper-
‘ator moves lever 33SL to the right closing a pick

- up circuit for the relay 33P by applying (B—).
- The response of relay 33P closes a route circuit

35

| “for relays.33RR and 32RR in series which is com-
30 ‘pleted as the polar contact 280 is in a left hand

| _p051t10n

‘With both the releys 33RR and 33P picked

- ‘up, the relay 33CG is energized by a circuit closed

from (4), through fmnt contact 283 of relay
33RR, front contact 284 of relay 33P, polar con-
tact 285 of relay -33P in a right hand position,
'f.'mndmgs of relay 33CG to (—).

The energi-

.zation of relay 33G causes the signal 33C to be

cle&red and the train ce,n then pass onto the

-section 23.

“When the train has passed the signal 33C the

~ -lever 33SL may be put to stop and after the

‘train: passes the tra,_c,_k. switch 24TS, it may be
‘reversed and the signal 32A may- be cleared as
-previously described Wltheut the actuation of

the direction lever DR.

From  this it is a,ppe,rent that two trains may

,be ‘moved in opposing directions into a traffic

 ‘section such as sections 22 and 23 under call-on

50

o -signals only when the traffic direction lever DR

~is operated in accordance therewith, and even
~then the call-on signal-can be clea,red for only

~one direction at a time.

Fig. 4 illustrates the directional control circuit

: '{_-55*-__'fer relays’ BEF and WF of Figs. 2A and 2B in a
' modified form in which such circuit is rendered
-subject to track- circuit: control and to the time

release. control premded for the signals which

- .govern the entrance ef trams mto the assema,ted

| :”"60:'

traffic-section.
~The directional: lever DR as well as the various

' relays: illustrated in Figs. 2A and 2B have been

5:'-"--._35_.

- given the same reference characters in this Fig.
4 with the only new reference- characters being
those of the additional contacts employed. For

- .example, the track relays 22T and 23T are illus-
trated as having front contacts 401 and 402 re-

- spectively included in the circuit for relays EF
- and. WPF. Likewise, the relays 21ES and 24WS

| ,70

“have front contacts 403 and 404 respectlvely in-

- cluded in the circuit for relays EF and WF.

~With this arrangement, whenever a train is on

'-"_'":f'-elther or both of the track circuits 22 and 23, the

~_direction -of traffic in such section cannot be re-

.. ‘r\l’. 7 5 )
;o :
- p [ . . L

versed. -For  example,-if an:east bound train

‘lease for the traffic locking within such traffic

-signals (see Figs. 2A and 2B).

13

has entered the traffic section the entering sig-

nals governing:such train cannot be put to stop

followed by the clearing of the entering signals
for -a west bound train. This -is true bothh for
the high speed - signals-and for the call-on sig-
nals. In Figs. 2A and 2B such track circuit lock-
ing was provided with respect to the high speed

signals but not with respect to the call-on signals.
'The reason for this is apparent inasmuch as with

g, train on either or both of the track circuits 22
and 23, either or both of the front contacts 40l
or 402 are opened which prevents the reversal of
the contacts of the relays EF and WF by the d1—
rectional lever DR.

B

10

In Figs. 2A and 2B the direction of traffic was 18

not permitted to -be reversed in sections 22 and
23 except after a predetermined time in the
control of the- high speed entering signals, busv
such time release control was not included in the

control-of the call-on signals. In this Fig. 4 where 20

the contacts 403 and 404 of the relays 21ES and
2dWS are included in the circuit for relays ER
and WF, such relays. EF' .and WF' cannot be re-
versed or actuated to opposite positions except

after the predefermined times measured by the re- ;25

lays 3ITR and 33TR as such timing control is in

the control of the relays 21ES and 24W'S -respec-
tively, as heretofore pointed out. As relays-EF and

‘WPF control .both high speed and call-on signals,
‘both types of signals are therefore. subject to the

same control,

Thus, Fig..4 furnishes a modification of Figs.
2A and 2B in which the.direction of traffic can-
not be reversed. except after .a predetermined
time for all types of signals. . Also, track circuit
locking is provided. in which the reversal of traf-
fic direction. in a check locking section is.posi-
tively prevented so that two trains cannot. enter

.such sections in opposite directions under a,ny

clrcumstances Whe,tsoever
SUMMARY |

~ An interlocking system has therefore been pro-
vided in accordance with the present invention
which discloses the manner that two interlocked =
groups may be 1nterconnected both for 51tu&t10ns
where the mterconneetmg traffic section is of
very short distance and where the lnterconnectme

‘section is of considerable length.
In the first case, the present invention illus-:*

trates the manner in which the time element re-

section provides both for the release of the sec-
tion within the same interlocked group and for
the release of the adjacent interlocked group up-
to the opposmg signal in such adjacent inter-
locked group.

In the second case, the present 1nvent10n illus-
trates the manner in which a traffic lever is em-

ployed to register the potential traffic direction
Iast established in the interconnecting traffic sec-

tion with the control resulting from such lever

.80 organized that the operation of the lever is

required for the entrance of traffic into the sec-
tion  but is not required for the exit of traffic 9
from such section. Also, the operation of the

traflfic lever, after a signal has once been cleared
“dependent upon the traffic lever, is ineffective to
disturb such cleared signal.

The time release for one interlocked group is
not only effective to prevent a reversal of traf-

fic direction within its group until after a pre-
determined time but also is effective in the next

adjacent group- W1th respect to the high speed
The call-on sig-
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nals are controllable independently of the time
control with regard to separated interlocked
groups, but such call-on signals within any one
group are also dependent upon the time release
means (see Figs. 2A and 2B). However, in Fig.
¢ the call-on signals are also subject to time re-
lease for reversal of traffic direction.

It is therefore believed that the present inven-
tion has clearly set forth a new and novel man-
ner in which traffic locking may be accomplished
and which time release means may be employed
therewith where all operating controls originate
in a single central control office.

Having thus described an interlocking system
as one specific embodiment of the present inven-
tion, it is to be understood that various modifica-
tions, adaptations, and alterations may be ap-
plied to meet the requirements of practice with-
out in any manner departing from the spirit or

scope of the invention except as limited by the

apprended claims.

What I claim is:

1. In a traffic controlling system for raﬂroads
a stretch of trackway, a signal at each end of
said stretch for governing the entrance of traffic
into said stretch from that end, a signal control
lever for each of said sighals, means soverned
by each of said control levers for at times clegr-
ing its respective signal, a directional control
lever associated with said stretch, means allowing
each signal control lever to initially clear its re-
spective signal only provided said directional
control lever is operated to a position correspond-

ing to the direction governed by its respective sig-

nal, and means allowing each signal control lever
to maintain its respective signal cleared inde-

pendently of said directional control lever.

2. In g traffic controlling system for railroads,
a stretch of trackway, a signal at each end of said
stretch for governing the entrance of traffic into
said stretch from that end, a signal control lever
for each of said sighals, means governed by each
of said control levers for clearing its respective
signal, a directional control lever associated with
said stretch and having two positions correspond-
ing to opposite directions of traffic in said stretch,
a- polarized directional control circuit having cur-
rent flowing in one direction or the other de-
pending upon the position of said directional con-
trol lever, relay means in said polarized direc-
tional control circuit distinctively responsive to

 the direction of current flow therein, means al-

lowing each signal control lever to initially clear
1ts respective signal only when said relay means
has distinctively responded to a direction of cur-
rent flow corresponding to the direction of traffic
governed by its respective signal and for main-
taining such signal in its clear condition when
once cleared irrespective of the condition of such
relay means, and means opening said polarized
directional control circuit when one of said sig-
nals is cleared, whereby each sighal control lever
can maintain its respective signal clear independ-
ently of said directional control lever and where-
by said relay means cannot be changed while
a. signal is clear.

3. In a traffic controlling system for rallroa,ds
a stretch of trackway, a signal at each end of said
stretch for governing the entrance of traffic into
sald stretch from that end, a signal control lever
for each of said signals and having clearing and
stop positions, a traffic direction lever associated
with said stretch and having two positions cor-
responding to the opposite directions of traffic in
said stretch, means causing each signal control

2,149,222

lever to clear its respective signal when such lever
is in a clearing position only provided said traffic
direction lever is in a position corresponding to
the direction of traffic governed by such. signal,
and means allowing either of said signals to be
responsive to its said signal control lever and said
traffic direction lever only a predetermined time
after the signal control lever for the other of
said signals has been put to a stop position.

4. In a traffic controlling system for railroads,
a stretch of railroad track divided into two sec-
tions, first and second signals for governing the
entrance of fraffic into said sections respectively
In one direction, a third signal for governing the
entrance of traffic into said sections in the oppo-
site direction, a separate signal control lever for
each of said signals with each of said levers pro-
vided with clear and stop positions, means asso-
ciated with each of said levers and its respective
signal for clearing such signal when said lever

is in its clear position, interlocking means for

allowing said signhals to be cleared for only one
direction at a time, and means allowing said first

and second signals to be cleared in response to

their respective levers only a predetermined time
after said lever for said third 51gnal has been
put to its stop position.

5. In a traffic controlling system for railroads,
a stretch of trackway, a signal at each end of said
stretch for governing the entrance of traffic into
sald stretch from that end, a signal control lever
for each of said signals, means governed by each
of said control levers for clearing its respecstive
signal, a directional control lever associated with
sald stretch and having two positions correspond-
ing to the opposite directions of iraffic in said
stretch, directional relay means operable to either
of two cenditions corresponding 1o opposite direc-
tions of traffic through said stretch, means allow-

ing each signal control lever to initially clear its-

respective signal only when said directional relay
means assumes a condition corresponding to the
direction of traffic governed by the signal for that
lever, means causing said directional relay means

to assume one or the other of its two conditions 45

in accordance with the position of said directional
control lever only when said signals are at stop
and said stretch of track is unoccupied by traffic.

6. In a traffic controlling system for railroads,
a stretch of railroad track including a track
switch, signals governing the entrance of trafiic
into said sfretch in both directions, a control
lever for each of said signals, means governed by
each of said control levers for clearing its respec-
tive signal, interlocking means for allowing only
one direction of traffic to be established in said
stretch at the same time, releasing means allow-
ing sald track switch to bhe operated only a prede-
termined time after said signals have been put to
stop irrespective of the presence of a train ap-
proaching such signal, and means including said
releasing means for allowing the direction of
traflic to be reversed in said stretch only after
said predetermined time.

7. In a traffic controlling system for railroads
a stretch of railroad track, signals governing the
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entrance of traffic into said stretch in both direc-

tions, an individual control lever for each of said
signals, means governed by each of said control

levers for clearing its respective signal, inter-

locking means for allowing said signals to be
cleared for only one direction at s time, timing

means for said mgnals means for setting said

ftiming means into operation to measure a pre-

determmed time whenever g, 51gnal is returned to

70

75



©2;149,222

:stop from a’ clear condition;.and. means-effective

<through the medium of:said interlocking means to -

. prevent the clearing of each signal in response. to

_its respective control lever until after the other .

.. signal has.been:put. to stop for the predeter mmed
tlme measured by said timing means.

- 8..In a traffic controlling system for railroads,

g stretch of railroad track, first-and.second sig- .

. nals.for governing the entrance and exit of traffic

110

- into:and-from said stretch . respectively 1n -one
.. direction, a third signal.for governing..the en- |

. trance of traffic .into said stretch in the opposite

- direction, a separate signal control lever for each
..of .'said :signals, signal.control means. governed .
<715: by each of said levers for clearing its respective

signal,

_ ], interlocking circuit means for allowing
said signal control means. to clear the signhals

for only.one direction at a time, and timing means

. automatically controlled. by said signal control

r T -q--l- _'r

means for said third sienal for. allowing said first -
-and second.signals to be cleared. in response to

. their respective levers only a.predetermined time
- 'after said third signal has:been put to stop.

.9.:In a traffic controlling system for railroads,

| _a streteh -of railway. track, signals.for governing
- the..entrance. .of trafiic’ in both directions over

. said stretch of track, an individual control lever

 for each of said signals, means governed by each
--of. said control levers for clearing its respective

1430, signal when actuated, a directional control lever -

- .associated with said stretch of track, means al-
lowing the:response of .one of said entering sig-

nals to its respective control lever only provided -
- .. the other of said entering signals is'at stop and
5830

~ .to a position corresponding to the ‘direction of

said’ directional control lever has.been.operated

- traffic governed by said one entering signal while

.gaid streteh of track is unoccupied by a

train,

.and means preventing . the operation of sa,id' di-

40

reetional control lever from 1nterrupt1ng a cleared

| ..:._enterlng signal.

-10; In a traffic COntrolhng system for rallroads

a, streteh of railway track, signals:for govern-

1.45

ing -the entrance and.exit of traffic in both di-
rections over said stretch of track, an individual

-.control lever for .each: of..said signals, means
~-governed by each .of:-said control levers for clear-
ing; its respective signal when . actuated, a direc-
-~ tional control lever associated with said streich

3660

of track, means allowing the ‘response 'of each
- one of said entering signals to its respective con-

~.-trol lever only provided the other ‘of said -enter-

ing signals is at stop and said directional con-

_ trol lever has been operated.to a position corre-

.=~ Sponding to the: direction of traffic governed by

said ‘one entering signal while said stretch of

- track is unoccupied by .a . train,. means allowing

“the response of said leaving signals.to. their re-

- 'spectwe control levers. only provided the enter-

60

‘ing signal for the corresponding end of sald

stretch of track is at stop, said means acting

o independently of. said directional control lever,
- and means preventing the operation of said di-

_ rectional control lever from interrupting a cleared
5 entering signal. |

11. In an interlocking system for ra.llroads

 two interlocked groups, each group including a

70

track switch and signals governing traffic in op--
‘posite directions with manua,l control means for
‘each of said signals; a stretch of track inter-
- connecting said two interlocked groups; a traffic

- direction control lever; and means for prevent-

ot

jng the clearing of either of said opposing sig-
- nals of said two interlocked groups In response
to theu' respective manual control means when

15

-.said: track switches are-positioned to allow the
passage of traffic-into said stretch of track if said
traffic direction: lever is not positioned for the
same- direction- of - train. movement and if the
“_opposing signal is cleared, said means acting to
.allow the contemporaneous clearing of the re-
spective -leaving signals for said-stretch of sald
two interlocked groups in response to their re-
spective manual control means irrespective of
the position assumed by said-traffic direction
lever.

. .12..In an. interlocking system for railroads;

two ‘interlocked groups, each group including a

track .switeh, signals governing traffic in oppo-
site directions over-.said track switch, a route

eireuit  for each route over said track switch
- and associated with said signals governing trafiic
over . the corresponding route,
means for.each signal, means for energizing a
particular route circuit in response to the actua-
tion .of.the manual control means for a signal
governing traffic in one direction over the cor-
- responding route only when the manual control
means for the. signal governing traffic in the op-
. posite direction over such route is at stop, means:
for clearing each signal in response to its said
“manual control means only when its associated
‘route circuit is energized; a stretch of track in-
terconnecting said two interlocked groups; a di-
rectional control lever -for said stretch of track;:
~and means preventing the energization of a route
cireuit in one of said groups in response to the ac-

manual control

tuation of said manual control means for the

‘signal in that group governing traffic over the
corresponding route into said stretch of track:
tuinless said directional control lever has been
operated to.a proper position for the direction
- of traffic governed by said manual control means

while the corresponding route circuit of the other

group is deenergized or is energized by the ac-.
tuation of the manual control means for the
signgl in that other group’for establishing the
same direction of traffic in such other group as
‘the said signal of the said one group.

13, In combination with a stretch of railway

" 14. In combination, a single track section con-
necting two multiple track portions, a signal at
each end of said section for governing the move-
ment of traffic into said section, a stick relay
for each of said signals, a manually operable
contact for each stick relay, a pick-up circuit for
each stick relay including its manually oper-

able contact and a back contact of the other
stick relay, a holding circuit for each stick re-

lay including its own front contact and its man-
ually controlled contact, and a control circuit
for each of said signals at times controlled by its

corresponding stick relay.

- 15. In combination, a single track section con-
necting two multiple track portions, two signals
including one at each end of said section for
governing the movement of traflic into said sec-
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- track including a plurality of track sections, a 0

track relay for each section, two signals includ-
“ine one at each end of the streich for govern-
“ing the movement of traffic in opposite direc-
" tiong into the stretch, a signal relay and a manu-
glly controllable signal control relay for each
_signal,: & manually controllable traffic direction
- relay for each direction, and an energizing cir-
Ceuit for each-signal relay controlled by ifront
- contacts of the associated signal control relay:
" and of the traffic direction relay for the corre-
~ sponding direction and by front contacts of each
-iaf said track relays.
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tion, two directional relays each having an ac-

tive and an inactive condition one of which

when in its active condition permitting one of
sald signals to be cleared and the other of which

‘when in its active condition permitting the other
«0f said signals to be cleared, a direction lever,
-means ior controlling a direction relay to an
active condition by movement of said direction

lever to a corresponding position only when said
section is unoccupied but maintaining it in its

‘then condition irrespective of the occupancy of

sald section, and separate manually controlled

- means Ior clearing one of said signals only if its

direction relay is in its active condition and if
sald section is unoccupied.
16. In combination with 2 single track sec-

tion connecting two groups of interlocked

switches and signals, a plurality of signals at
each end of said section for governing the move-
ment of traffic into said section, two direction

relays each having an active and an Inactive

condition one of which when active permitting
clearing of signals at one end of said section

and the other when active permitting clearing

of signals at the other end of said section said

“direction relays being interconnected so that

only one direction relay can be operated to its
active condition at one time, a direction lever,
means for controlling a direction relay to an
active condition by movement of said direction
lever to a corresponding position only when all
of the plurality of sighals at each end of said
section are at stop but maintaining it in its
then condition irrespective of the indicating
condition of any of said plurality of signals, and
separate manually controlled means for clearing
one of said signals at one end of said section
only if the direction relay for that direction of
travel is in its active condition.

17. In combination with a single track sec-
tion connecting two groups of interlocked
switches and signals, a plurality of signals gt
each end of said section for governing the move-

“ment of traffic into said section, two direction

relays each having an active and an inactive
condition one of which when active permitting
clearing of signals at one end of sald section
and the other when active permitting clearing of
signals at the other end of said section said
direction relays being interconnected so that
only one direction relay can be operated to its
active condition at one time, a direction lever,
means for controlling a direction relay to an
active condition by movement of sald direction
lever to a corresponding position only when all
of the plurality of signals at each end of said
section are at stop and said section is Unoccupied
but maintaining it in its then condition irre-
spective of the occupancy of said section or the

2,149,222

indicating condition of any of said plurality of
signals, and separate manually controlled means
for clearing one of said signals at one end of said
section only if the direction relay for that di-

rection of travel is in its active condition and if -

sald section is unoccupied.

18. In combination with a stretch of rail-
way track, signals for governing the movement
of traffic in both directions into said streteh, a
first means manually operable only when the
stretch is unoccupied and all said signals are
at stop to control the direction of traffic move-
ments into said stretch, and other manually op-
erable means controlled from s distant point
Independently of said first means, both said
manually operable means cooperating to con-
tro] the direction of traffic into sald stretch.

13. In a centralized traffic controlling sys-
tem for railroads, a streteh of railway track di-
vided into track sections each provided with g
track relay, a signal at each end of the stretch
lor governing the movement of traffic into the
streteh, direction selecting means, signal con-
trol means for manually governing said signals
irom a remotely located control office in accord-
ance with the condition of said direction select-
Ing means, means for manually controlling said
direction selecting means in accordance with
the condition of said signals, and means con-
trolled by said track relays for preventing a
change in the condition of said direction select-
Ing means when any portion of said stretch is
occupied.

29. In an interlocking system for railroads:
two interlocked groups, each group including g,
track switch and signals governing traffic in op-
posite directions over said track switch for that
group; and control apparatus for each group
comprising; a route circuit for each route over
the track switch and including a route relay for
each signal; a manually controlled means asso-
clated with each signal for applying potential
of one polarity to one end of said route circuits
of the routes over which the corresponding sig-
nal governs trafiic, the route circuit supplied with
sald potential of one polarity upon the operation
of the manual control means of a2 given signal
governing traffic toward the other group being
connected to potential of the other polarity
through a back contact of the manually con-

 trolled means of the opposing signal of the
-corresponding group and including a back

con-
tact of a route relay in the othier group belong-

Ing to a signal governing traffic in the same di-
rection; and means for shunting said back con-
tact of said route relay upon energization of the

manual control means for said signal of said
other group.

ANDREW LANGDON.
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