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12 Clmms

ThlS mventlon lelates to 1nterlock1ng systems

Tor railroads and it more particularly pertains to
~ systems of the type in which the movement of
~ trains over confiicting routes is
“through the medlum of waysme mgnel 1ncllce-
- tions. . |

dispatched

In 1nterloek1ng tm

interlocking system of the present type it is

necessary to-so interlock the various traff

o railroad crossings..

The present 1nvent1on is pa.rtlcula,rly applloa-'
ble to a railroad crossing with provision of a

~ signal selectlng polar relay for clearlng signals

over the separate railroad tracks: in accordance

with the polarity of energization - of the relay.

20

The signal selecting relay is provided with a stick

- circuit for sticking the relay with the proper po-
larity in accordance with the p051t1on of -this
“relay when the circuits are locked all of Whlch,

-~ will be speolﬁoelly pomtecl olut.

o

- The present invention is shown applied to a
5 - Tailroad crossing having no switches. A modifica-
tion discloses the use of a route lever in addition
- to the regular signal control levers together with

- an electric lock equivalent feature.

"oelly polnted. out as the de-

o jorossmg

Fig. 2 is a inodlﬁed form of the route selectmg

portlon of the mreult to which the eleotrle look

L equwalent feeture is apphed

45

-~ Although the trafiic controlling system of the |
L .'present invention may. be applied to various traok-;

| lavouts mvolvmg eonﬂletlng routes and various

= other oond1t1ons encountered in- practlce it has

- been specifically illustrated as applied to a rail-

- . road crossing comprising track .12 extendmg in -

- an east-west dneotmn erossed by tro,ck 34 e o

B0

tenclmg 1n a north—.aouth d11 eetlon

Ap'pamtus '

a' Wlth referenee to Flg 1 of the aecomp&nylng
© drawings;: railroad: track 12 is illustrated as di-

“ vided. mto various. sectmns by 1nsula.ted Joints 3

ic: controlllnp" dewces in an |

¢ con~-
trolling devices that oonfhcnng routes cannot be
- set up. The present 1nvent1on is shown applied
- 10 a system comprising oonﬂmtmg routes such as-

| IHgS

| Vanous other oharaetenstle features and ad-~
vantages of the invention will be in part apparent
- and in part speci
- c*f‘lptlon progresses. | -

- In describing the invention 1n detaﬂ reference_
will be made to the accompanying drawings, Fig.
1 of which is a diagrammatic 1]1nstretlon of one
“specific embodiment of the present invention as

 applied to the oontrol of traﬂ‘io over a ra,ﬂroa,d - Practice.

(Cl. 246-—134)

“Track 34 is similarly dzmded into sectlons by in-
-sulated joints 4. - | ;
'The 31gnall1ng arrangement prowded as a, typl-
‘cal example comprises signal S for governing
~east bound traff

¢ over railroad track 12, signal
28 for governing west bound traffic over track
i2, signal 3S for governing south bound traffic
over track 34 ancl signal 4S for governing north
bound trafh
lustrated as being of the color light signal type
elthough theéy may be of any other suitable type
governed in accordance with the present. inven-
tion by assoomted levers 121, and 34L. |
The condition of occupancy of the varlous track
sections is preferably repeated in the fower by
track relays or track repe ating relays but for con-
“venience in descnhmg the invention applied to the
“track layout of Fig. 1 the detailed circuits of
such relays have been omitted from the draw-
Such track sections into which the track
1s divided by suitable insulated joints are as-

sumed to havz track circuits of the usual closed
While the detailed track relay cir-
cuits are not shown, relay WT is illustrated in

mromt type

connection mth the approach section to the west

of the crossing and relay T is shown oonnected

to the section including the crossing. - These
track relays are normally energized from the as-

" sociated track batteries in the usual manner.
- Relays G are associated with their respeotlve

sighals as designated by the numerals preceding
their letter reference characters. Each of these

ic over track 34.  The signals are il-

5
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relays when deenergized causes its associated sig-

"~ nal to indicate stop but when energlzed causes
 its associated 51gnal to indicate proceed, subject

to traffic conditions in accordance with the usual
The circuits for energizing the stop and
proceed lamps of signal 1S are shown and since

the circuits for the otber signals controlled by
relays 2G, 3G and &G are the same, the circuits
“have been omitted but the oontects ‘which con-

trol these signals have been identified by nota-

control. Lever repeating relays EWZ and NSZ are

“controlled by the associated levers 2L and 34L.

A time element thermal relay TR and an
_assomated stick relay WS are shown controlled
by track relay W'T associated with the west ap-
proach section. A similar thermal relay (not

L shown) and an associated stick relay ES a,re aS-
- sociated with the east epproeoh section. East-

west lock relay EWI., is controlled by the ee,st

~ stick relay ES and the west stick relay WS in

combination. Tt will be understood that north

'stlck 1ela,y NS and south stick relay SS are con-

35
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- tions relating to the signals which these contacts
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trolled by corresponding time element relays (not
shown) and these stick relays in turn control a
north-socutn lock relay NSI.. Since the con-
trol for each of the approach sections is the same
as indicated for the west approach section (shown
as typical) it is not believed necessary to compli-
cate the drawing by showing these thermal and
stick relay circuits in detail.

Selecting stick relay GS of the slow acting

polar neutral type is provided for selecting the

proper signal relay (G with suitable preceding

numerals) in accordance with the positions of

the lever repeating relays.
A miniature track diagram TD corresponding
to the actual track layout in the field is illus-

trated as being located in the tower with which
the signal levers are associated. It will be un-

derstood that proper indication lamps or the
like will be associated with this diagram to indi-
cate the various conditions of the distant track
section, but since this portion of the system

forms no part of the present invention it has
been omitted.

Referring to Fig. 2, east-west lock relay EWL
and north-south lock relay NSL are assumed to
be the corresponding relays of Fig. 1. Selecting
stick relay GS is likewise assumed to be the cor-
responding relay of Fig. 1. A route lever RL is
provided for operation in combination with the
signal levers of Fig. 1 to properly energize relay
GS in accordance with the rouie selected. It
will be understood that the provision of lever RL

~ in Fig. 2 eliminates the upper neutral contacts of

o
] |

40

ot
] |

GO

4

the Z relays of Fig. 1 which apply (4) and (—)
potentials to relay GS, but the lower neutral a,nd
polar contacts of the Z relays which apply (4

“potentials through the selecting contacts of relay

GS to the G relays are used in the circuit of Fig.
2. In other words, the circuit to the left of con-
ductor 50 of Fig. 2 replaces the circuit to the
left of conductor 50 of Fig. 1.

Lock repeating relay LP is of the neutral polar
type, that is, its polar contacts are operated to
the left when the lower winding is energized and

= {0 the right when the upper winding is energized.

The neutral contacts assumed picked up posi-
tions when either winding of this relay is ener-

gized. When relay LP is deenergized a lock in--

dicator lamp LI is lighted to indicate to the op-~
erator that the circuits are in a “hands off”’ con-
dition or a. condition which indicates that the
signals are not in condition to be changed due
to the locking feature being effective,

To simplify the illustrations, the. circuits are
illustrated in a conventional manner with the

symbol () indicating the positive terminal and

the symbol (—) indicating the negative terminal
of a suitable battery or other source of current,
with the circuits to which these terminals are con-
nected having current flowing from (4) to (—).

Symbol (B-}) is associated with the (4) terminal

and symbol (B—) is associated with the (—) ter-
minal of a suitable battery or other source of cur-
rent having a mid-tap (CN), with the circuits to
which these terminals are connected having cur-
rent flowing in one direction or the other as deter-
mined by the connection to (B4) or (B—).

It is believed that further description of the
present invention will best set forth the charac-

teristic features and functions of the system hy

considering the operation under certain cha,rac-
teustlc or typical conditions.

Opemtzon

Normal 'condiiwns;-—_—Conmdering___ Flg 1 first,

2,111,518

with the detector track sections unoccupied and
with the signal control levers in their at stop posi-
tions as shown, the various devices, relays and cir-
cuits assume positions and conditions of energiza-
tion as illustrated. Since it is assumed that all of
the illustrated track sections are unoccupied track
relays T and WT are normally energized.

Since all signal levers are in their “at stop” po-
sitions relays EWZ and NSZ are deenergized and
since these relays are deenergized, relay GS is de-
energized. With the Z relays deenergized relays
G, 2G, 3G and 4G are deenergized to light the

red indication lamps of the associated signals.
The red lamp of signal 1S, for example, is ener-
gized over a circuit extending from (4), back

contact 10 of relay |G and the red lamp of signal
IS, to (—).

A circuit is closed for energizing relay WS
which extends from (4), back contact {1 of relay
(G, front contact (3 of relay WT and winding of
relay WS, to (—). It will be understood that a
similar circuit extending through a back contact
of relay 2G and s front contact of the track relay
associated with the east approach section main-
tains relay ES energized. With relays ES and
WS energized and the track section associated
with the railroad crossing unocccupied, a circuit is
clesed for energizing relay EWL which extends
from (<), front contact 14 of relay T, front con-
tact 15 of relay ES, front contact 16 of relay WS,
winding of relay EWL and contact 45 of relay TR,
to (—).

It will be understood that similar circuits con-
trolled by the relays associated with the north-
south railroad track are effective to normally en-
ergize relays NS and SS, which energize relay NSL
from (4, front contacts 40, 41 and 42 of relays
NS, SS and T respectively and winding of relay
NSIL., to (—) at contact 45.

Signal conirol—An explanation will now be
given of the individual control of the signals by
their respective levers, subject to the interlock-
ing features.

For example, assuming the system to be in 1ts
normal position as illustrated, the actuation of
lever i2L to the right closes an obvious circuit

- for energizing relay EWZ and for actuating its
polar contacts to the right.

A circuit is now
closed for energizing relay GS which extends
from (B-4), front contact 17T of relay EWZ, con-
ductor 98, front contact 21 of relay EWL, front
contact 22 of relay NSL and winding of relay GS,
to (CN). Current in this circuit is of such g
direction that the polar contacts of relay GS are
positioned to the right and the neutral contacts
are picked up.

- A circuit 1s now eiffective to energize relay 1G
which extends from (4-), front contact 23 of
relay EWZ, polar contact {8 of relay EWZ in its
right hand position, front contact 24 of relay GS,
polar contact 25 of relay GS in ifts right hand
position, and winding of relay G and front con-
tact 43 of relay T, to (—). The energization of
relay 1{G opens back contact {0 which de-ener-
gizes the red lamp and closes front contact (0

which energizes the green lamp of signal IS, thus

clearing the signal for east bound traffic. 'The
energization -of relay IG opens contact || which

- de-energizes relay WS and the de-energization of
relay WS opens contact !G which de-energizes

relay EWL.

A stick circuit is now. closed for maintaining
relay GS energized which extends from (B+4),
contact 26 of relay GS in its right hand position,

front contact 27 of relay GS, back contact 21 of 75..

|
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""relay EWL front cantact 22 of relay NSL and
. winding of relay GS, to (CN).

in this circuit is in the same direction as in the

- previously described energlzmg ‘circuit for relay
-GS, so that th1s relay is stuck in its last actuated
‘position which is eﬁectwe to mamta,m the clrcmt |

~ of relay IG closed.

10.

With the system in its normal conditmn the'
o actuatmn of lever 12L to the left energizes relay -
EWZ in an opposite dlrectlon which applies (B4)
- at front contact 17 to the above described circuit.

- for energizing relay GS. Since current flowing in
- -this circuit is the same as previously described the

15

‘right.

neutral contacts of relay GS will be picked up
and the polar contacts will be actuated to the
The actuation of relay EWZ to the left

o - closes a circuit for picking up relay 2G which ex-
~ tends from (), front contact 23 of relay EWZ,

20

. - 29

~relay ES in a manner which will be obvious from.

- contact i8 of relay EWZ in its left hand dotted
position, front contact 29 of relay GS, polar con-
- tact 30 of relay GS in its right hand. position and
- winding of relay 2¢t, to (—).

- relay 2G clears signal 2S (for west bound traffic)
~in a manner which will be obvious from a con-
sideration of the clearmg of signal 1S by relay

'The picking up of

IG. The picking up of relay 2G also deenergizes

~ a consideration of the deenergization of relay WS

30

_above described stick circuit for relay GS for
maintaining relay 2G energized. -
-With the system in its- nermal condltlon the
.aperatmn of lever 34L to the right energizes relay
NSZ which closes the above descrlbed circuit for
relay GS but in this instance it extends from
(B—) at front conta,ct 19 of relay NSZ which

85

by relay {G. The dropping of relay ES opens the
energizing circuit of relay EWIL at front contact

[5 and the droppmg of relay EWL. completes the

“positions the polar contacts of relay GS to the

- 40

jleft
- which extends frc}m ¢

“hand position, front contact 32 of relay GS, con-
- tact 33 of relay GS in its left hand dotted posi-

_ﬁ_.manner which will be obvious from a considera-

tion and wmdmg of relay 3G, to (—).
clears signal 3S (for southbound tra,fﬁc) in a

~ tion of the c]earmg of signal {S by relay IG. The

50

-"5_5.?
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energization of relay 3G deenergizes the. north

stick relay NS in a manner which will be obvmus

from a consldemtmn of the deenerglzatmn of re-_'
lay WS by the picking up of relay (G. The de-

energization of the north stick relay deenerglzes

relay NSL because of open front contact 40.
 The dropping of relay NSL: closes a stick Cir-. |
- cuit for relay GS which extends from (B—), con-
" tact 26 of relay GS in its left hand dotted posi- .
- tion, front contact 27 of relay GS, back contact
22 of relay NS and winding of relay GS, to (CN) .
This circuit mamtams relay GS energwed with -
its polar contacts positioned to the left for main-

- taining the circuit of relay 3G closed.

.' .jf65

With the system in its normal GOHdlthI‘l the
'actuatmn of lever 34L to the left energizes relay
NSZ which again applies (B—) to the circuit of
- relay GS at front contact 19,
polar contacts of relay GS to the left as before.

This positions the

~ The closure of front contact 31 of relay NSZ and

o 7'55;'

contact 20 of relay NSZ in its left hand dotted
position extends the circuit from (+) at contacts
31 and 20, through front contact 36 of relay GS,

- contact 31 of relay GS in itsleft hand dotted po-
' sition and the winding of relay 3G, to (—)..

The

._energma,tlon of relay 4G clears signal 48 in a
manner thh wﬂl be obvmus from a conszldera-—'

- The current flow

A cireuit is closed for energizing relay 3G
), front contact 31 of re-
‘lay NSZ, contact 20 of relay NSZ in its rlght

Relay 3G

tion of the clearing of sugna,l lS by relay 1G.  The.
“energization of relay 4G deenergizes the south
stick relay SS which deenergizes relay NSL, all
of which will be obvious from a consideration of
the manner in which relay WS is deenergized by

a

the energization of relay |G and relay EWL 1s

- deenerglzed by the deenergization of relay WS.

‘The deenergization of relay NSI: again closes
the above described stick circuit for relay GS

which maintains the polar contacts of this relay
~ in their left hand dotted positions for maintain-.
ing the energizing circuit of relay 4G closed.

-When the train enters the track section includ-

ing the crossing in response to a clear signal, all
signals are put to stop by the deenergization of
the G relays such as illustrated by front contact

10

15

43 of relay T, and other contacts not shown, =

opening the circuit of relay IG. Relays 2G, 3G,
and 4G are provided with similar contacts 46, 417,
and. 48, respectively. Likewise the opening of

front contacts 14 and 42 of relay T deenergizes
“lock relays EWL and NSL Wthh locks relay GS

in its then emstmg position..

20

-The selection of the G relays by rela,y GS 151 o

such that signal 38 or 48 cannot be cleared as

long as signal IS or 28 is cleared. This is be-
cause relay GS maintains its polar contacts in
their right hand positions as long as signal {S or
28 is clear,.due to the deenergization of relay
EWL by relay ES or WS as previously described.

29

| 30'- '_
Therefore the energization of relay NSZ from the

corresponding lever is ineffective to energize relay

GS for changing the positions of its polar con-

tacts, with the result that relays 3G and 4G can-

not be selected until signals IS and 2S are put

to stop: resultmg in “the energization of relay

EWL The same dlscussmn applies to signals 8S

35

or 4S being clear ‘when an attempt is made to

clear either {S or 28. "In this case rela,y GS will:

have its polar contacts positioned to the left by
means of its stick : circuit being closed through
back contact 22 of relay NSL so that the position

signal has been restored to a stop condition be-

fore another signal can be cleared, a time release
feature has been provided. This is conveniently
~referred to as approach locking and time release.

If the operator sets up a particular route by
clearing a signal for that route in anticipation

of the approach of a train (in a manner previous-

- ly deseribed) and then attempts to alter the route.
‘already established, he is prevented from clear-
ing a. conflicting signal for a predetermined time
after the signals governing the route have been

returned to their stop conditions. ‘This time is

‘measured by a time element demce TR which in-
~cludes both the heating and cooling time of the
- thermal element of relay TR as more specifically
- pointed out in applicant’s

Ser. No. 463,940, filed June 26, 1930.

- It wﬂl be assumed for example that the oper-

ator returns signal IS to stop by restoring lever

2L to its neutral position which deenergizes re-
lay 1G by opening front contact 23 of relay EWZ.

copending application

40

. of relay GS cannot be cha,nged by the operatwn-- |
| of relay EWZ. |

- Time releqase -—-In o-rder 0 allow suﬂiment time
-.for a train approaching a signal to S_tOp after such

45

55

60

It will be recalled that the energization of relay

|G deenergizes stick relay WS at open back con-
~tact {{ so that relay WS is'in 1ts deenerglzed poszt-'
| ;tmn at this time. |

It will “also be assumed tha,t due to a trmn_
'1n the west approach track section relay WT is
~ deenergized.’ Since relay T'is energized, because

the track sectlon mcludmg the ra,llroad crossing

70
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is not occupied at this time, back contact 38 is
open. and since relay WT is deenergized front
contact 13 is open. Therefore a circuit is closed
for energizing the heating element of relay TR
which extends from (1), back contact 11 of relay
|G, through the heating element of relay TR end
back contact 39 of relay WS, to (—).
Sufficient current flows through the heating
element of relay TR to cause it to actuate its
contacts 44 and 45 to the right. With contact 44
closed a circuit is effective to energize relay WS
which extends from (4), back contact (I of
relay 1G, contact 44 of relay TR in its right hand
position and winding of relay WS, to (—). The
picking up of relay WS interrupts the circuit of
relay TR at contact 39 so that, due to the resist-
arice of relay WS inserted in series with the heat-
ing element of relay TR, the heating effect is

negligible which permits relay TR to gradually
- yestore its contacts to their left hand positions.

During this time relay WS is maintained ener-
gized over a circuit including the heating ele-

ment of relay TR, front contact 39 and winding

of relay WS, to (—).

During the entire permd of epere,tmn of the

thermal relay the energizing circuits of relays
EWL and NSL have been opened at contact 45
of relay TR. Thus the time is measured by both
the heating and cooling periods of the relay.
When contact 45 is closed, (—) potential is ap-
plied to relays EWL and NSL so that these relays
close their front contacts 21 and 22 thus com-
pleting the circuit for energizing relay GS in ac-
cordance with the next signal to be cleared as
determined by the picking up of relay EWZ or
NSZ in response to the ectuetlon of lever 2L or
341..
From the above it wﬂl-be seen that the response
of a G relay to clear a signal, followed by the
restoration of the associated signal lever to nor-
mal for putting the cleared signal to stop, if the
approach section be unoccupied, causes a prede-
termined time to be measured off by relay TR
before this same sighal or any other signal can
be cleared. Stuch an arrangement serves to pre-
vent the quick reversal of traffic direction or the
quick shifting of clear signals for conflicting

routes by the quick manipulation of the signal

levers.
movement of trains over the 111ustrated re,llroe,d |

Thus adequate protection is given to the

crossing.
Front contact 13 of reley WT is prowded se that
the time delay in clearing a subsequent signal as
above described is eliminated. For example, if
there is no train on the approach section, relay
WT will be energized and when signal [G is put to
stop a circuit is effective to immediately pick up
relay WS extending from (+4), back contact | of
relay IG, front contact 13 of relay WT and wind-
ing of relay WS, to (—).
another signal, can be immediately cleared when
sighal (G is put to stop if there 1s ne tI‘ELIIl in
the west approach section. = - |
Back contact 38 of relay T hkemse prowdes
direct circuit for picking up relay WS when relay
[ G is deenergized to put signal 1S to stop. 'This
contact serves the purpose of rendering the time

delay feature inefiective when the section associ-

ated with the railroad crossing is occupied be~
cause it is unnecessary to-introduce this time de-
lay under this condition. This is due to the fact
that the dropping of relay T locks the signal
clearing circuits by dropping relays EWL and NSIL,

so that all signals are put to stop while the train
~is in the detector track section, thus obviating

Therefore the same, or

105 brldges centect i04 to mamtem the mrcmt

2,111,513

the need of operating the time measuring device.

It will be observed from the ahove description
that the operator may change a route only after
a predetermined time in the face of an on-coming
train which allows the train sufficient time to
stop before it reaches the detector track section.
It will be understood that the same time delay
feature functions in connection with the other

three signals associated with the illustrated rail-

road crossing, since there will be a time element

relay and a stick relay together with an approach

track relay (similar to reley WT) for each of

these other routfes.
Description of modification.—The circuit dis-

closed in Fig. 2 is designed to make use of a route
lever and the electric lock equivalent feature in
connection with the circuits illustrated in Fig. 1.
In this arrangement it is necessary for the opera-
tor to operate lever (21. or 34L for clearing an east

signal, a west signal, a south signal or a north:

signal and in addition it is necessary to operate
route lever RL: for clearing an east-west route or
a north-south route.

Assuming the circuits in the condition illus-
trated in Fig. 2, a circuit is closed for energizing
relay LP and positioning its polar contacts to the
left and for energizing relay GS and positioning
its polar contacts to the right which extends

from (), Iower winding of relay LP, front con-

tact 188 and polar contact 101 in multiple, contact
of lever RL in its upper position, conductor 50,
front contact 102 of relay EWL, front contact 103
of relay NSL and winding of relay GS, to (CN).
Although relay GS is energized and its polar con-
tents are positioned to the right no circuit is com-
pleted for energizing a G relay until a signal
clearing lever 121 or 34L is actuated to energlze
one of the Z relays.

For example, if lever {21 is operated to the rlght
for clearing signal 1S as before, since this is a
signal on the east-west railroad track, lever RI:
will be in its upper position. Therefore with re-
lay GS energized and with its polar contacts actu-
ated to the right and with relay EWZ energized
and with its polar contacts actuated to the right,
the above described circuit is completed for ener-
gizing relay 1 G. It will be obvious that the actua-
tion of lever 2L to the left energizes relay EWZ
and positions its polar contacts to the left which
closes the above described circuit for energizing
relay 2G since relay GS will remain in the posi-
tion illustrated in Fig. 2 because lever RI: remains

In 1ts upper position.

With lever 34L actuated to either of its positions
a selection is made of signal relays 3G and 4G,
because relay GS will be energized with its polar
contacts in their left hand dotted positions due
to lever. RL being in its lower dotted position.
The circuit for energizing relay GS with lever RIL.
in its lower dotted position extends from (—),
upper winding of relay LP, front contact (04, con-
tact of lever RL in its lower dotted position, con-
ductor 590, front contacts 102 and 103 of lock re-

lays EWL and NSL and winding of relay GS, to

(CN). Due to the slow acting feature of relay
L.P, the actuation of lever RL from its upper to its
lower position completes the above described cir-
cuit through the upper winding of relay LP and
through front contact 104 before the relay actu-
ates its polar contacts to the right. When these
contacts are actuated to the right then contact

complete,

]

If lever RL is returned to 1ts upper pos:ltlon nh
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It will thus be

' relay LP, the actuation of: lever RL eotua,tes the

.15

relays EWL and NSI both picked up, relay G'-S_

- eannot be: energmed and relay LP cannot be ener-
' gized because of the open circuit at front con- |
tact 104 of relay LP. It therefore becomes neces-
- sary to restore lever RL to its tipper poszltlon for
~energizing relay LP and closing front contact 64

20

- polar contacts to corresponding positions, that

- 1s, to the left when lever RL is in its east-west
~ . 10 or: upper position and to the right when lever RL
- is inits'north-south or lower position. |

'~ When the circuit of relay CGiS becomes looked_-
by the deenergization of rela,y EWL or NSL, then,

~relay LP is deenergized. If lever RIL: is actuated

to its lower dotted position under this condition

and the circuits then becoine unlocked, that is,

. - before lever RL can be effective in its lower posi-

o tion for reversmg the ClI‘C'l.l.ltS through relays Lp
25 end GSs. g
| - For the reVersed condltloh telay LP Wlll have
1ts polar contaets positiored to the right with

'- ieVer Rivin its. lover dotted pos1t10n ‘Then when

30 the cirettit of reley GS is locked by the dropping

"7 of one of the lock relays relay LP is deenergized.
I lever RL is then moved t6 its full line posi-

" “tion relay LP cannot be energmed {even though

Both lock relays are p1oked up) ‘because contact
1014 is positioned to the right. end contact 108 is
open. If therefore becomes neoessery to eotu—
~ ate lever I |

e relay LP through its upper Wmdmg and 1ts polar- |
-contact 105 in its rieht hand - dotted position,

40

ot
ol

when. the circuit to relay GS becomes unlocked,
before the actiiation of lever RL to its upper

position can be effective to energize relay LP in

| o an opposite sense through its lower winding.

45

o
~ ing lever RL. This lamp also serves as an indi-
~cation to the operator that the circuit of relay

. ated while one of the lock relays was deenergized
and that it is necessary to restore this lever to
“its former position before it can be effective to_

As long as relay LP is deenerg1zed a circiit is

closed through its back contact 106 for lighting

Iamp LI as a visual indication to the operator
| In other words,
this is & “hauds oﬁ” indication meaning that the

that the olrou1ts are locked.

lock relays are deenergized for preventmg the
energization of relay GS over the olroult includ-

GS is locked due to lever RL: ha,vmg been sctu-

reverse the signal stick relay GS.

Referring to. Fig 1, it will be noted that the

o weqst Weet and the north- south signals are con-

lays.
to be handled from separate offices if desired.
In other words, the signals controlling traffic
over track 12 oe,n be. controlled by lever 12L lo-
- cated - in an oﬁce essooleted with this railroad -
© track, whlle lever 34%L; can be looa,ted in a sep-

trolled by seperate and mdlwduel levers through'_ |
- the medium of circuits leading to separate Z re- -
_This enables the control of these signals

- said signals selected by said selecting stick relay,

ce assooleted with ra.1lroed track 34,

arate of

since the signals controlled by lever 34L might
be associated with a railroad frack under entirely
~ separate menogement or supervision. Irrespec- -
- five, however of the location of these signal con-
| trol levers the interlocking and the protection
features are effective for traffic over the rail-
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-then relay LP is energ1zed through its lower mnd-
- ing to position its polar contacts to the left over
- a circuit including front contact 100 before con~
~tact 161 is shifted to the left.
- Seen that as long as: the 01rou1t to relay GS is not
locked against oompletlon through a winding of

desorlbed

| roed crossmg illustrated 111 the ma,nner previously |

It -is to be understood tha,t although only two

: specific embodlments of the present invention
~have been disclosed, the prmolpsls of the inven-

tion may. be a,pphed to various other types of

- systems and that various types of track layout -

may be controlled in a similar manner without =

departing from the spirit of the present inven-
tion, the present disclosures having been chosen
merely for providing simplified showings Whlch -
~could be clearly described in the specification. .
"Having described a traffic oontrollmg system
- as one specific embodiment of the present inven-

tion it is desired to be understood that this form
is selected to facilitate in the disclosures’ rather :

10 -

15

than to limit the number of forms which it may

assume and it is to be further understood that
;_V&rlous ‘modifications, adaptations and altera-r_]
tions may be applied to the specific form shown

in order to meet the requirements of prootme

_'Wlthout in any manner departing from the spirit
- or scope of the present 1nventlon exoept a,s hm-- |
ited by the appended claims. |
= Hemng desorlbed my 1nventlon Wh&t I ole,lm_
| 1. In an. 1nterlooking system for rallroeds a

pe1r of interseotmg track sections, signals for
govermng traffic over said sectmns in opp051te.
‘directions, a selecting relay, means responsive to

20

ok

80

the operetlon of said relay for selecting a plu-

-rehty of said S1gnals controlling one of the treol; |
sections, a manually controlled lever, means re-
ponsive to the actuation of said lever for selec- ;
tively operating said relay, means including said

relay for selectively olearmg but one of said plu-

for seleotmg the mgnals for one of said stretches

of. traok and means responswe to the actuation
of said lever for clearing but a single one of said

signals selected by said selecting stick relay.
3. In a traﬂlo controlling system for rellroads

intersecting said first stretch of traok 8, plu-—

.rality of signals for each of said stretches of

track, a signal lever, a - selecting . stick relay,
meens reSponswe to the aotua,tlon of said. lever

for operating said selecting stick relay, means
responsive to the operation of said selecting stick.
relay for selecting the signals for one of said

stretches of track, means responswe to the actu-
ation of said lever for clearing a single one of

and means responsive to the clearing of said

mgnal for locking said seleotmg stick relay.
4. In 4 traffic controlling system for railroads,.
g first stretch of track, a second stretch. of track
mterseotmg said first stretch of track, a plura,hty_ |
of signals for each of said:stretches of ‘track,
a signal lever, a selecting stlol; relay, means re-

rality of signals, and means for locking said relay, -
- against control by the Iever in its la,et opereted'
| _'posmon S
2. In g tra,ﬂio oontrollmg system for reulroeds |
_a. first stretch of track, a second stretch of track
intersecting said first stretch of track, a plurality
of signals for each of said ‘stretches of track,
‘a signal lever, a selecting stlok relay, means re-
‘sponsive to the actuation of said lever for oper-
 ating said selecting stick relay, means respon~
sive to the operation of said selecting stick relay

40

50

g first stretch of track, a second str etch of track
T

60

0

sponswe to the actuation of said lever for oper-

atmg said selecting stick relay, means respon- -
“sive to the operation of said selecting stick relay

;I:‘or seleotmg the s1gnals for one of said stretches

75
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--of track, means responsive to.the. actuation of

] |

10

20

29

30 for smckmg sald seleetlng relay m 1ts emstmg

| condltlen |

40

60

6o

70

said lever for clearing a single one of said SIgnals
selected by said selecting stick-relay, and means

_' responsive to the clearing of said signal for lock-
~ing and sticking said selector stick relay in its
- last actuated pos1t10n

5. In a traffic eontrollmg system for railroads,

,__a, pair of intersecting. track sections forming a
crossing, signals for governing traffic over said

sections, a selecting relay, means controlled by

~sa,1d relay for seleetmg said 51gnals in groups,
a manually controlled signal control relay, means

responswe to the oper ation of said signal con-

_trol relay for operatmg said selecting relay, and
15,

means controlled by sald signal control relay and

‘said selecting relay in combination for selecting
~and clearing a partlcula,r s1gna1 of a selected
group.

6, In a trafiic centrollmg system - for railroads,
a. pair of intersecting track sections, signhals for
governing traffic over said secticns, a selecting
relay, means controlled by said relay for selecting

‘said signals in groups, e, manually controlied sighal

control device, means responsive. to the operation
of said device for operating said selectmg relay,
means controlled by said device and said select-

ing relay in combination for seleetmg a,nd clear—-

ing a particular’ 51gnal of a selected group, -and
means responsive to- the clearmg of said signal

Y. In an 1nterleckmg system . for ra11reads a
pair of mtelseetmg track . seetlens sagnals fer
governing tral ¢ over said seetmns a d1reet10n

selecting relay, a signal lever for each of said
sections, means responsive to’ the _detuation _of

one of said levers for operetmg sald dlreotmn
selecting relay, a section selecting relay respon-
sive to the operation of said direction selecting
relay for selecting the signals for a particular

one of said sections, means responsive to .the

actuation of said lever for clearing 2 partlcule,r
one of said selected signals, means respenswe to
the clearing of said signal fer locking said sec-

tion selecting relay, means responsive to the res-
‘tera,tmn of said lever for restoring sald signal
to stop, a tlme delay dev1ce and means including
said time delay devzce for allomng the cleerlng

of any one of sald mgna,ls only agifter an appre-

clable time deley aftel said mgnal has been re-

stored to stop under the traf"nc condltmn when
there 'is a train appreachmg a mgnal on the
appreach section to such signal. |

8. In an mterlockmg system for railroads, a
pair of mtersectlng track sections, signals for
governmg traﬁic over said sections, a selecting

-reley, a, SIgnal lever for each of said sections,

means responsive to the actuation of one of said
levers for operatmg said selectmg relay, means
responsive to the operation of said selecting re-
lay for selecting the s1gnals for a particular one
of said sections, means responsive to the actua-
tion of said lever for clearmg a partleular one of
said selected signals, meanhs responsive to the
clearmg of said signal for lecklng said selector
relay, means responsive to the restoration of sald
lever for restoring said mgne,l to stop, a time de-
lay dewee means c¢ontrolled by said time delay
deviée for automatically delaying the clearing
of any of said signals for an appreciable time
aiter said signal has been restored to stop, and
means controlled over g track section in advance
of said intersecting sections for preventing the
operation of said time delay device.
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- 9. In an interlocking system: for railroads, a

-pair. of . intersecting track sections, signals for
. governing traffic over said sections, a selecting

relay, a :signal lever for each of said sections,

means responsive to the actuation of one of said 5
~levers for operating sald selecting relay, means
- responsive to the operation of said selecting re-

lay for selecting the signals for a particular one

-of said sections, means responsive to the actua-
tion of SEle lever- for clearing a particular one of 10

said selected s1gnals means responsive to the
clearing of smd mgne,l fer locking said selector

.relay, means respons:lve to the resteratmn of said
lever .for restoring said signal to stop, a time
delay device, means contrelled by said time de-"15

lay. dev1ce for automatlcally delaying the clear-

- ing.of any of said signals for an appreciable time
fafter sa1d signal hes been restored to stop, and
‘means controlled over said intersecting track
section. for. preventmg the operation of said time :20

| deley devme

10. In an interlocking. system for railroads, a
pelr of mtersectmg track sectlons signals for
governing - tre,fﬁc over said sections, a selecting

relay, means responsive to the operation of said~25
selecting relay - for selecting a plurality of said
‘signals, a manually controlled lever, means re-
.sponsive.to the actuation of said lever for selec-
tively eperatlng said selectmg relay, means in-
cluding said seleetmg relay for selectively clear-. 30

ing said plurahty of mgnals means for locking

said selectmg relay in its last operated position,
‘a normally energized lock repeating relay, means

responsive to the 1ock1ng of said selecting relay

for releasmg said lock repeating relay, and means 35

responsive to the release of said lock repeating
relay for null1fy1ng the control of said selecting

relay by said Jever.

11. In an mterlockmg system for railroads, a

pair of intersecting track sections, signals for ;40

governing fraffic over said sections, a selecting
relay, means responsive to the operation of said
selecting relay for selecting a plurality of said
signals, a manually controlled lever, means re-

sponsive to the actuation of said lever for selec- 45

tively operating said selecting relay, means in-

:cludmg said selecting relay for selectively clear-
Ing said plura,llty of signals, means for locking

said selecting relay in its last operated position,

a normally energ1zed lock repeating relay, means <50
responsive to the locking of said selecting relay
for releasing said lock repeating relay, and means
responsive to the release of said lock repeating
- Telay for nulllfymg the control of said selecting
relay by said lever unless said lever is temporarily 55
placed in the position last effecting the operation
of said selecting relay.

12. In an 1nterlock1ng system for railroads; a
pair of mtelsectmg track sectlons signals for

governing traffic over said sections in opposite 60

directions; a seleetlng stlck rela,y, means re-

sponsive to the operation of said stick relay for
selecting a plurality of said sighals controlling

traffic over one of the track sections; a manually

controlled lever; means responsive to the actua~- 65

tion ef said lever for selectively operating said
stick relay; means including said stick relay for
selectively . cleermg but one of said plurality of
signals; and means for completing the stick cir-

cuit. for, and locking, said stick relay, against 70

control by the lever, in its last operated position.

ROBERT M. PHINNEY.
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