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9 Claxms

‘ This- 1nvent10n relates to-centralized traffic con-
trol_hng systems for railroads, and it more: par=-
ticularly. pertains to:systems-in which signals are
subject; to direct line.wire. ccntrol from a remote
control office.

--In: the.conventicnal: type of centrallzed traffic
controlling - systems,. the signals-and control-ap-
paratus-at. a track switch at the end of a-stretch
of: double track; or. at: the end of g passing siding;
constitute a field location- or- field- station. . The
signals. at-each of the field locations are governed
from: a control office, either: by: one: or-more line
circuits .extending to that:location; or by a coded
line circuit-extending:to severallocations. . There
are conditions; encountered in practice where the
number- of- field. statiens.to be: controlled is too
small to. warrant the expense of a coded line cir=
cuit system, but :yet there-are enough stations to
render it impractical to.provide a direet wire con-
trol line eircuit: for each of the stations. 'The
present -invention provides a centralized traffic
controlling system-at minimum cost. that is- par-
ticularly, adapted to-such conditions.

An object of the present invention is to mini-
mize.the. cost of line wires-and-simplify-the con-
trol. machine at the control office in a.centralized
trafic controlling system by. requiring only a-sin-
gle signal control lever and a single line circuit
be provided for a pair of field locations, the field
locations: forming & pair being those at the oppo-
site ends of a.stretch of single track. - The signals
at the; ends :of the. stretch of. track are:located
according . to.-standard-.centralized: traffic control
practice .to. form- a short - detector track section
for the track switch, there being signals for gov-
erning-traffic. in -both. directions through that
track sectlon ‘

Ancther ob}ect of. the present mventlon is-to
employ.spring switches at the ends of the stretches
of ;single track-in such-a manner as to facilitate
the-dispatching of trains in accordance with the
grouping of the-field locations without requiring
the -installation- of* power operated switch ma-
chines.: By-use-of: spring switches in the system;
non-stop meeting- of -trains is - made possible.

*Another. object of the present invention is to
reduce to a minimum the manual:controls re-
quired by making the. entering signals automatic

in- their- operation, : there: being manual mean‘s_‘ .
available; ‘however, for putting such signals to

stop. For the purpose of description of the pres-
ent-invention; the term “entering signal” is. used
in iconnection ‘with.a: signal:governing entrance
to a streteh-of double track, and the term-“leav=
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ing-signal” -is.-used in connection: with a signal 55

governing the leavmg of a stretch of double track.
The. leaving signals.:are, normally. at stop, and
they are subject to-manual control for their clear-
ing, while.the entering-sighals are normally auto-
matically-controlled to- display-indications in ac-
cordance: with-the conditions of occupancy and
of the-signals-for:the blocks in advance thereof,

. Other.objeets, purposes,-and characteristic fea-
tures: of the present invention will-be in part ob-
vious .from the. accompanying drawings, and in
part, pointed out .as the descrlptlon of -the-inven-
tion. Progresses; ;

. In describing the mventlon in detan reference
will. be. . made-to. the accompanying drawings; in
which. parts. haying - similar .features and func-
tions are designated throughout the several fig-
ures. by like letter: reference characters which are
generally made distinctive by.reason of preceding
numerals.characteristic of specific devices with
which.such, parts are .associated; and in which—--

Figs. 1A, 1B,.1C.and 1D when placed side by
side.respectively illustrate the.general. organiza-
tion of.this embodiment.of the present invention
comprising control office apparatus-and circuits,
and their association with apparatus and circuits
in the field provided af the various field locations;

. Fig. 2 illusirates in.detail.the circuits. involved
in the. control of 51gnals at a particular field loca-
tlon as typxcal of mrcults provided for each of
the field locatlons of the track layout.illustrated
in Flgs iB,1C and, 1 ;,‘and

Flg 3 1llustrates a means for 1ndlcat1ng track
occupancy for the (0} track sectlons at the oppo-
site ends of ‘4 typmal sectmn of double track by
means of tuned alternat;ng current, circuits su-
perlmposed upon' signal  control line wires ex-
tendmg from the control cffice to the field loca-
tlons

“ For the purpose of 51mp11fy1ng the _description
of the present invention, reference is made from
time to time to functlons common to all parts of
a’ similar nature by use of the letter reference
characters commoh" to such parts w1thout pre-
ceding numerals.. It is to be understood that

5. such reference applies to parts designated in the

drawings by referénce’characters that are similar
except-for the niithérals'asséciated therewith,

. The various parts and circuits constituting this
embodiinent of : ‘the present invention have been
shown. diagrafnmatically, and certain conventlon-
al illustrations have been employed for the pur-
pose ‘of simplifying-the illustrations and facilitat-
ing -in -the explanation-:therecf; rather than for
the:purpose of: iHllustrating the specific consfruc-
tion and arrangement of iparts that would be em-




2

ployed in practice. The’relays and their con-
tacts are therefore illustrated in the conventional
manner and symbols are used to illustrate the
connection to terminals of batteries, or other
sources of electric current, instead of showing all
of the wiring connections to such terminals.

The symbols .(+) .and (—) are employed to

indicate the respectlve positive and negative ter- -

minals of suitable batteries or other sources of
direct current, and the circuits with which those
symbols are used: always have current flowing

in the same direction. The symbols (B+) and-

(B—) indicate connections to the opposite ter-
minals of a suitable battery or other direct cur-
rent source which has a central or intermediate.
tap (C).

The intermediate tap (C) of such source:

5
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corresponding field location. Each of the relays
Z is normally deenergized, and is energized with
a particular polarity for the clearing of signals
for governing traffic to the right, and with the
opposite polarity for the clearing of signals gov-
erning traffic to the left.

At each of the field locations there is a stop
repeater relay M for each of the entering signals,
and there is-a relay M for the leaving signals
(see Fig. 2). There is also a yellow-green re-
peater relay at each of the field locations for

. each direction of traffic.

15,

of energy is connected at each location to a com-

mon line-wire designated as H common. -

This embodiment of the present invention is:

applied to the governing of traffic from a control

office through a track layout comprising stretches’

of single track spaced by:stréetches of double track
which can be used for the meeting of trains.
Although only a short and simple track layout
has been chosen for this embodiment of the pres-
ent invention, it is to be understood that the
invention is applicable to practically any track
layout-of a similar general nature to be encoun-
tered in practice. - It is believed that it will be
readily apparent-as the description of the inven-

tion progresses that the system as herein dis--

closed is of such a nature that by using this as a
typical embodiment, those skilled in the art can
readily adapt the system to- most track layouts

to be encountered in practice:in connectmn w1thv

centralized traffic control.

The track ‘switches employed at the ends of

the sections of double track are spring switches
in this embodiment of the present invention,
arranged to be normallv aligned for traffic to
the right when a train enters a stretch of double
track from a stretch of single track. It is desira-
ble that the spring switches be provided with
facing point locks. Spring switch control appa-
ratus involving the provision of facing point locks
can be provided, for example, as shown in the
application of O. S. Field, Ser..No. 368,034, filed
November 30, 1940, Each of the track switches

has associated therewith a switch circuit con-

troller SCC which has contacts used for circuit
selection at the particular location of such track
switch, and each of the track switches is provided

with manually operable means for operating the
track switch in order to make movements pos--

sible against the normal direction of traffic.

The signals employed in this embodiment of.
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the present invention are of the searchlight type:

such as disclosed, for example, in the patent to
0. S. Field, No. 1835 150, dated December 8§, 1931.
It is to be understood that other types of signals
such as semaphore signals, position licht signals,
or color light signals having individual color lamp
units can be employed in accordance with the
requirements of practice. - The symbols for the
signals as shown along the trackway of the track
layout in Figs. 14, 1B, 1C and 1D-are to. be con-
sidered  as ‘indicative of the signal aspects the
various signals can display: rather than being

indicative of the partlcular type of signals em- -

ployed.

A neutral polar relay Z is provided at each of
the field locations for controlling the signals in
accordance with the manual actuation of the

signal control lever at the control office for the

60

6D

7

A neutral relay JS is provided at each end of
each stretch of double track, together with a

-push-button PB for use in connection with the
- movement of trains against the normal direction

of traffic.

A neutral relay TS is provided at each of the
field locations, and it is used in the communica-
tion of track indications to the control office.
It is also used in connection with the provision
of stick signal control. A flashing relay FL is’
used in connection with the provision of what
is commonly known in practice as a “galloping
circuit” for the communication of OS indications
to the control office, the use of such relay making
it possible to transmit the OS indications for the:
opposite ends of a stretch of double track to the
control office over a single line circuit. Slow act-
ing-neutral indication relays TK are provided at
the control office for the various OS sections for
causing the illumination of the various indication
lamps TE, and associated with such relays is a
bell BK which is momentarily sounded upon the
picking up of any track indication relay TK.

The line circuits in the field comprise line wires
ZW common, I-—2ZW, 3—AZW and 2—3TRKW
extending from the control office to location No.
2; line wires ZW common, 3—4ZW, H common,
24, 75, 125, 126, 98 and 3TKW extending between’
location No. 2 and location No. 3; and line wires
ZW common, 3—A4ZWI, H common, 42 and 65
extending between location No. 3 and location
No. 4.

Having thus considered the general organiza-
tion of the system, consideration will now be glven
to its mode of operation.

Operation

‘'The conditions of the system that exist when
the trackway is unoccupied and the signal con-
trol levers at the control office are in their stop
positions, are hereinafter referred to as the nor-
mal conditions of the system. Under such con-
ditions the leaving signals at the various field
locations are at stop in accordance with the po-
sition of their respective signal control levers at
the control office. The entering signal at each
of the field locations for governing the normal
direction of traffic through the stretch of double
track in advance thereof, however, is normally at
caution because  the next signal in advance,
which is usually the leaving signal for the oppo-
site end of the stretch of double track, is nor-
mally. at stop. The lower arm of each of the
entering signals is normally at stop because it is
used only for governing movements against the
normal direction’ of traffic in the stretch of dou--
ble:track. In accordance with the normal posi-
tion of the signal control lever SGL as illustrated
in Fig. 1A, the line controlled relays Z for the
various field locations are normally deenergized.
- The automatic intermediate signals such as sig-
nals 4—3 and 3—4 (see Fig. 1D) are normally
clear because. the next signal in advance thereof,
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which is. an entering signal in each case; is: at
caution. - The intermediate searchlight 51gnals
employed . are - energized  directly -over polarized
line eircuits having their polarities selected by yel-
low-green repeater relays YGP in a manner well=
known to those familiar with the art. -

To consider the mode of operation upon pas-
sage of a train, it will be assumed that an east-
bound train: is in approach: of the entering sig-
nal 2A (see Fig. IB). Inasmuch. as. it is to be
assumed that the trackway in:advance of: the
train is unoccupied, the signal: 2A: is. at: caution
for governing passage of the train over the lower
track of the stretch of double track through.the

track section :2—3T to. the leaving signal 3C:at

the right-hand end .of such track section. The
signal -2A has its winding energized under such
conditions:with. a polarity to cause it to-display a
yellow indication by the closure of a circuit ex-
tending from (B—), including back contact 20 .of
relay: 3CYGP (see Fig. 1C), front contact 21 of
relay: 3BM, normally closed contact. 22 of the
thermal relay 3TH, winding . of the approach
lighting relay 3ER, normally closed contact 23 of

the switeh circuit. controller 3SCC, line wire 24,

front contact 25 of relay 2—3TR, back contact 26
of relay. 2Z, normally closed: contact 2T.of the
switeh circuit controller 2SCC; front. contact 28
of relay 2TR, winding of signal 2A; front contact
29.0of relay 2BM, and front contact 30.of relay
2C—2DM, “to: (C).  If-in the circuit just de-
scribed; ithe relay 2Z is picked up with its polar
contacts. operated to ' right-hand positions. be-
cause-of - the actuation of the signal control lever

|—2SGL at.the control. office to- its right-hand:

position, the circuit  just: described. will include
polar:contact 31 of relay 2Zin its right-hand po-
sition rather  than the hack contact 26 as.em-
ployed when: the relay 27 is deenergized.

If: the route were- established . farther in ad-:

varnce of the train so as:to cause the signal 3C to
indicate - proceed, the relay 3CYGP would have
been- picked- up, and the shifting of contact. 20

would have been effective to cause the signal 2A:

to-indicate clear by the energization of its cir~
cuit-with- the -opposite polarity from:that: which
has been described. for causing that signal:to in-
dicate caution. - The circuit for the control of re-
lay: 3CYGP: is not: shown, but it corresponds to

the circuit shown in Fig: 2 for the energization of

relay- 2CYGP. Relay  2CYGP: is energized when
signal 2C is cleared:by an obvious: circuit closed
at contact 60 .in its right-hand position, and it is
energized when signal 2C: is at:caution by a cir-

cuit.extending from (-£), including.contact 60iof: ;
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signal: 2C in its-vertical position; contact 61 of

signal 2C-in its left-hand position, and winding:
of-relay 2CYGP, to (—). ‘
The passage of the train past. the signal 2A

causes the dropping away of the track relay 2TR

for the OS track section: 2T, 'and the: dropping
away of; such relay causes the signal 2A to dis-
play a stop indication by placing a shunt on the
winding of the signal in an obvious: manner upon:
the closure of back contact 28. . The opehing of
front contact 28:causes the dropping away of the
approach lighting relay:3ER for the leaving sig:
nal 3C -(see Fig. 1C) at the right-hand end of
the-stretch of double track: - The closure of aback

contact of the relay 3ER is.effective-to cauise the ;

display of a signalrindication upon the illumina-
tion: of the lamp in the signal 3C'and: also the
lamp of the signal 3D, in-a manner: correspond-
ing to.that shown in Fig. 2 for-the illumination
of the lamps of the-signals:2C and: 2D in:accord~

GO

3
ance with: the closure.of back:-contact 32 of the
relay 2ER,; which:has & circuit similar to that
described for: the: relay 3ER. Tt will be noted
that the inclusion of: front:contact 25 of relay 2—
3TR in the-circuit for signal 24, and-in the cir-
cuit-for relay 3ER provides that the conditions
of ‘those devices: will remain.as-they have been
described: after the detector -track -section 2T
has-become unoccupied in the rear of the train,
as-long-as the train: occupies the: track section
2—3T. Inasmuch: as signal 2A is an-automatic
signal it will be restored: to caution-when the
track section 2-—3T: becomes unoccupied in: the
rear.ef the eastbound: train by the energization
of a circuit which has been: described when' con-
sidering the normal conditions. of the system. . -

Should it be-desirable for the operator at the
control office to hold the train at the leaving sig-
nal 3C, he can do so.by failing to actuate the
signal control lever 3—4SGL for the clearing of
that leaving signal. It-will be noted at this point
that the making of the :entering signal 4A: (see
Fig. 1D) an automatic signal; provides a. means
by which the operator can have distinctive con=
trol over the leaving signal 3C at location No. 3
(see Pig. 1C) without affecting signal.8A.  That
is, if a first.train were.in-approach of the enter-
ing -signal -#A, and. it were.desirable to hold a
following train.at the leaving signal 3C, it would
be possible to do that because the signal control
lever 3—A4SGL-would not:be required to be actu-
ated to its right-hand position-for the. clearing
of the entering signal 4A. for the- first train. - In
this .manner distinetive control is provided for

_each of the leaving signals; without affecting the

entering signal at the opposite-end of the stretch
of single track involved. :
To. consider further progress of a train along
the trackway, it-will be assumed that: the oper-
ator desires to cause the leaving signal 3C to be
cleared. for passage of the eastbound tram into

_the stretch of single track.

The actuation of the lever w-—ASGL (see F1g
1A).to-its right-hand position causes the picking
up.of the relays 3Z and 4Z at. the respective field
locations-3 and 4. -The line circuit:closed for the
energization of such relays extends from. the
positive terminal of the control office line battery
LB :including . contact 33 of the signal control
lever -3—4SGL.in its right-hand position,-line
wire. 3—AZW, winding of relay 3Z (see Fig. 1),
line wire 3—4ZW |, winding -of relay 42 (see Fig.
1D),-and common.line wire ZW, to the center tap
of the line battery LB (see Fig. 1A) :

. The picking up of relay. 3Z at the right-hand
end of -the .stretch. of -double track; under such
conditions of. energization, causes the polar con-
tacts .of such relay to.be actuated to their right-
hand positions, and the signal 3A is put to stop
because of the-opening of a circuit for such relay
at contacts 34 and 35 of relay 3%Z.  After the sig-
nal 3A has been put to stop, the stop: repeater
relay 3AM is picked up by the energization of 4 -
circuit not shown. but corresponding to the typical
circuit shown. in Fig. 2.for the energization .of
the relay 2AM... The circuit for relay:- 2AM ex-
tends from (4), including contact 38 of signal
2A and contact 37 of that signal closed in. the

. position assumed -when_ the winding.:38 of.the

signal is deenerglzed and Wlndlng of the relay
2AM; to (—).

_ Upon the picking up of the relay.3AM, a. cir=
cuit, is closed for the wmdmg of signal.2C, if the
frackway in advance of. such signal is unoccupied
by a train; extending from (B), including front
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contact 40 of relay 4-3S; front: contact” &1 of
relay 4-—3TR!, line. wire 42, front contact 43 of
relay 4~3TR, front contact 44 of relay 327, polar
contact 45 of relay 3Z in its right-hand position,
front: contact 46 of relay 3TS, normally. closed
contact 4T of the switch circuit controller 3SCC,
front contact 48 of relay 3AM, front contact 49
of relay 3BM,. back contact 50 of relay 3JS; and
winding of signal 3C, to (C). The energization
of signal 3C ‘under such conditions causes that
signal to display a-green indication because of
the polarity applied to the circuit by the yellow-
green repeater relay 3—A4YGP at the intermedi-
ate automatic signal location in advance. If re-
lay 3—4YGP were dropped away because of the
presence of an ‘eastbound train in its block, the
polarity applied by contact 39 to the circuit for
signal 3C would be such as to cause signal 3C to
display a caution indication. N

‘It will be noted that the energization of the
circuit for causing the signal 3C to indicate cau-
tion is dependent upon the stick relay 3—48 at
the intermediate signal location. Such stick re-
lay is of the type normally employed in absolute-
permissive-block sighalling systems, and it is
bicked up only upon the passage of an eastbound
train. Thus, the condition whereby signal 3C can
be energized with a polarity to cause that signal

to display a caution indication is dependent upon 3

the occupancy ‘of the block in’ advance of signal
3—4 by an eastbound train. Under such condi-
tions, the signal 3C can be energized, if the op-
erator in the control office operates his sighal con-

trol lever 3—4SGL to its right-hand position, by .

a circuit extending from (B--), including front
contact 59 of relay 3—4S (see Fig. 1D), back
contact 38 of relay 3—A4YGP, back contact 40 of
relay 3—48S, front contact 41 of relay 3—A4TR!,
wire 42, front contact 43 of relay 4—3TR (see
Fig. 1C), front contact 44 of relay 8Z, polar con-
tact 45 of relay 3Z in its right-hand position, front
contact 46 of relay 3TS, contact 47 of switch cir-
cuit controller 3SCC; front contact 48 of relay
3AM, front contact 49 of ‘relay 3BM, back contact
50 of relay 3JS, and winding of signal 3C, to (C).

Upon the acceptance of signal 3C by an east-
bound train, the dropping away of relay 3TR for
the detector track section 3T causes a tumble-
down through the stretch of single track between
locations 3 and 4.according to usual practice in
APB systems.” That is, the dropping away of
relay 8TR opens the circuit by which the signal
4-—3 is normally energized to cause such signal to
be conditioned for the display of a danger indica-
tion. “The dropping away of the relay 3TR opens
the circuit for signal 4—3 at front contact 61, the
circuit being normally energized from (B4), in-
cluding front contact 62 of relay 3AYGP (see
Fig. 10), front contact 61 of relay 3TR, front con-
tact €3 of relay 3C—3DM, front contact 64 of
relay 4—3TR, wire 65, front contact 66 of relay
4—3TR!, and winding of signal 4—3, to (C). . The
deenergization of signal 4—3 is effective to cause
the dropping away of its yellow-green repeater
relay 4—3YGP 'in the usual manner, and the
dropping away of that relay is effective, by.the
opening of front contact 67, to remove energy
from the circuit for the control of signals 4C and
4D to prevent the clearing of either of such sig-
nals if an operator at.the control office should
inadvertently actuate. the signal control lever
3—4SGL to its left~hand position at a time when
an eastbound train_is ocecupying the stretch. of
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contact 39 of relay 3—4YGP (see Fig: 1D), back:

single track between locations 3 and 4. Although-
the circuits have not been shown in detail for the:
control of signals 4C-and 4D, it is to be under-~
stood that'such signals are controlled in g manner
comparable to that which has been described for
the control ofthe opposing signal 3C at location’
No. 3. : C- .
The dropping away of relay 3TR upon  the
passage of the eastbound train into the detector
track section 8T is effective to cause the dropping
away of the relay 3TS by opening an obvious
stick circeuit-by which the relay 8TS is normally
energized at -front contact 63, The dropping
away of relay 3TS by the shifting of contact 46
deenergizes and applies a shunt to the winding
of signal 3C to cause that signal to be put to stop.
Signal 3C will be maintained at‘stop until the
relay 3TS is again picked up; and, as a means
for providing stick signal control, the relay 3TS

cannot be picked up-aftér the track section 3T

has' become unoccupied by the train tintil the
operator at' the control office’ has restored his
signal control lever 3—4SGL to its center posi-
tion to allow the dropping away of the relay 3Z.
The dropping away of relay 3Z opens the circuit
for signal 3C at front contact 44 to cause that
signal t0 be maintained at stop after the relay
3T is restored to its normally energized position.

Assuming the operator at the control office
to have restored the lever 3—4SGL to its cénter
position after receiving an indication that the
eastbound train has entered the OS track section
3T, the dropping away ‘of ‘the relay 3% is ef-
fective to close a circuit by which the relay 3TS
can be picked up when the detector track sec-
tion 3T becomes unoccupied. Such circuit ex-
tends from’ (B+), including front contact 68
of relay 3TR, winding of relay 3TS, and back
contact 69 of relay 3Z, to (C). The picking up
of that relay closes a stick circuit at front con-
tact 70 to shunt back contact 69 out of the cir-
cuit just described, thereby providing that the
relay 3TS will beé maintained picked up subse-
quent to the picking up of the relay 3% when
the operator at the control office next ‘actuates
the signal control lever 3—A4SGIito a signal clear-
ing position. Upon consideration of the cireuyit
that has been described for the signal 3C, it will
be noted that such signal can be caused to in-
dicaté caution for the passage of g following
train, only after the first train has vacated the
respective track sections included in the block
in advance of that signal, -

Inasmuch as the track switch 3W is a spring
switch, it is not necessary for the eastbound train
to. stop at the switch. If the switch has a fac-
ing point lock such as is disclosed in the above
mentioned application of O. S, Field, Ser. No.
368,034, filed November 30, 1940, the switch is me-
chanically unlocked by the springing of the rails
as the train proceeds through the trailing switch.

The entrance of the eastbound train into the
track section 4—3T! is effective to cause the ap-
proach lighting of signal 3—4& by the closure of
an obvious circuit at back contact TI for the
lamp of such signal. ' Although the complete cir-
cuit for the signal 3-—4 is not shown, inasmuch
as the present system is symmetrical for both
directions of train operation, it is to be under-
stood that such circuit is comparable to the cir-
cuit which has been described for the energiza-
ton of the intermediate signal 4—3 which is
used in governing the opposite direction of traf-
ﬁpe. The approach of the eastbound train to
signals 4A -and 4B completes the consideration
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of the passage of a train-throygh a typical por-
tion .of the ftrackway for which .the system is
provided. “That is, the control of.signals-4A and
4B is comparable to the control of signals 2A
and 2B which are specifically considered as
typical .of entering .signals provided at various
other. locations in the track layout.
~Movements : against the normal  directionof
traffic—There are' certain -conditions encoun-
tered ;in practice. requiring movements against
the ‘normal direction of traffic in a section :of
double track. .Such: conditions can be, for.ex-
ample, when. one train is fo pass another train
proceeding. in- the same direction,. or :when a
worktrain is to. get into the clear to allow .the
passage:of .a train in one: direction or another.
The passing.of trains proceeding. in the same
direction.can be accomplished .in .either of two
ways. - The first train .to .approach the double
track. stretch can enter in the normal direction
of traffic, and the following:train can pass.against
the:normal. direction of ‘traffic; or, the first train
can enter against the normal direction of traffic
and the:second train can pass in the normal di-
rection of traffic. ‘The .system provides. means
by :which an operator at .the.control:office ican
have .control.over train movements:to govern
the passing. of .trains in either of. these two ways.
- Assuming that a first eastbound train:has pro-

ceeded -in the normal direction:of traffic so.as :

to.occupy :the track section 2—37T in .a manner
which. has ‘been: described, .the .signal : 2A is. at
stop ‘because. of the opening of its, circuit -at
front .contact 25 of the track relay 2—3TR, and
the.second train.in-approaching .signal: 2A will
be:required: to stop at:such signal. - Under such
conditions the .précedure is for a trainman to.call
the operator :by . use.of. a telephone at location
No. 2 and receive instructions-as- to whether the
second train.should proceed against the normal
direction of :traffic:in.the double .track .section
or it should wait'and .follow the first train.. -If
the trainman is instructed to reverse.the track
switch ‘2W,; .and proceed :against the normal: di-
rection: of “traffic, he proceeds to operate the
track switch:by-hand:to its reverse.position,.and
such operation is effective by the.opening-of con-
tact 72 of switch circuit :controller 2SCC in the
circuit for relay . 2ER.and signal-3A ‘at location
No. 3 :to cause that signal’ to be put to. stop,
and to.cause the relay 2ER to be dropped away
to.provide.for the.illumination.of the lamps of
51gnals 2C :and:2D:at location No, 2.

~The.deenergization of signal 3A is. effect1Ve to
eause ithe picking up-of its stop repeater relay &

3AM, ‘and the picking up of that.relay:is effective
to cause the energization of the,relay:‘ZBH at:lo~
cation:No. 2. The relay 2BH is energized by.a
circuit extending from (B4-) ; including front con-

tact 13 of relay 3AM (see Fig. 1C)., frotit- contact @

14 of relay-3—2TR, wire 15, contact 16 :of switch
cireuit controller:2SCC (see” Fig.:1B)."closed in:its
reverse Position, and: winding of .relay i2BH, to
(C). TUpon the picking up of .the .relay.2BH;. a

circuit is closed . for the winding of the thermal

relay 2TH extending:from (B-}), including front
contact 17 of relay:2TS, front contact 18 of relay
2AM, front contact 19 of .relay .2BH, winding: of
thermal relay 2TH, and:front contact 80 of.relay
2BM, t0:(C). It-will bé readily :apparent that
the heating of the:thermal relay:2TH:can become
effective only .if -the :track section 3—2T is un-
occupied by a train and:only if the opposing. sig-
nali3A:is at stop; and not only must these.con-
ditions.be' fulfilled: before the signal:2B -can:in-

S5
dicate -proceed, - but-the signal 2B can indicate
proceed - only«after the thermal relay 2TI-I -has had
time to operate ;Su h tlme is provided in order
that .an’ opposing traln which may have been
approachmg the sxgnal 3A at the time:it was put -
to stop would have had tlme to be brought to a
stop in the rear £ s1gna1 3A, or have had time to
overrun such ignal and cause the dropping away
of the relay 3 TR to -open-the circuit for relay
ZBH at front- contact 14 Thus, the winding of
slgnal 2B becomes energlzed so -as to cause the
d1splay of a.y \ cation after the thermal
relay 2TH has. h time to operate, if the line
control relay ZB contmued to be energized.
The circuit, by wi the winding of signal 2B is
energlzed inder : such - conditions - extends from
B+, mcludmg front contact 11 of relay 2TS,
front, contact 18 of relay 2AM front contact 19 of
relay ZBH contact 81 of therma,l relay ZTH
winding of sign .-and front. contact 82 of re-
lay, 2C—2DM, (C)., The energlzatmn of signal
2B causes the dropping-away. of the stop repeater
relay ZBM for .such signal by the opening of -its
mrcult at, contact 8 see Fig, 2), and the dropping
away of, such rel by the. closure of back con-
tact-84, shunts ccontact 8/ .of thermal relay 2TH
out of the circuit just.described for the energiza-
thIl of. the W1ndmg of signal 2B. Tt w1l1 be noted
that. the droppmg away of relay 2BM causes the
coolmg of the thez;mal relay 2TH, by opening the
c1rcu1t for the w1nd1ng of that relay at front con-
tact 80
When the eastbound traln .accepts the 51gna1
2B, the droppmg vay, of the track relay 2TR
causes the droppm away of relay 2TS by open-
ing its cu’cult ont contact 80, 'The stick
cirguit by which the relay 2TS. is normally ener-
gized extends from 1nclud1ng front .con-
tact-90 of relay 2'1‘ ndmg of relay 278, and
front contact 91.0f xelay. 2TS, to (C). "I‘he,relay
2TS, by. the 1nclus of back contact 92 of re-
lay 27 in,its-pi 1rcu1t is effective to provide
st1ck s1gna1 control. for szgnal 20 in a manner
s1m11ar to: tha.t ch has been. descr1bed in con-
nection with the ) trol «of signal 3C.
Aft_er.the ‘train ~has passed the track switch
2W such -track his restored $0 its. nor-
ma,l p081t10n by nman, - and. the condltlons
are again established whereby the. signal 2A can
- ,‘red_ dependent upon the
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pi'oceed in the- .

location No..3 t1on No. 4. Before signal
3D .can ‘be’ ,controlled to- dlsplay a. proceed .in-
dication for‘ he passage of . the tram against the

commumcate by telephone w1th the operator at
the control office and receive instructions with
respect to the-train movement. If the operator
desires. to allow the passage. of the traln into
the stretch of .single track: between locatlon No.
3.and: locatlon No.:4,-he mstructs the tralnman
to: depress _the:. push-button: -3PB which - is. lo-
cated .along with:the;telephone at location No. 3;
and:the operator.at.the .control, office must ac-
tuate.the isignal.control.lever .3—4SGL from its
center. to its right=hand:position, at a time when
the trainman s - holdlng the. push- button -3PB

By
this.. arz angement the movement _agalnst the
normal..direction._of: traffic..into .the stretch of
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single track between the-location No. 3 and the
Jlocation No, 4 can-be‘made only upon-the coop-
eration: of the trainman and the opérator at the
control - office, thus ehmmatmg the poss1b111ty
-of .any- misunderstanding.

The depression of the button 3PB; when the
relay 3Z is dropped- away;-:causes the picking
up-of the. relay ‘3JS for selecting between sig-
nals 3C and 3D.  The relay :3J5-is picked up
under such' conditions by the energization of a
circuit -extending -from -(B--) ; including -contact
-83 of button 3PB in its depressed position, upper
winding -of relay -3JS, and back: contact 94 of
relay -3Z;, to (C).-- When the operator at- the
control office actuates the ‘signal- control ‘lever
3-—ASGL to its right-hand position, while the re-
1ay - 3JS-is maintained picked up because of the
closure of -contact. 93 of push-button 3PB, the
picking up of relay 3Z opens the pick-up: cir-
cuit that has just-been- described for the relay
3J8 at back contact 94,-and closes a stick- cir-
cuit to maintain that relay- picked up until pas-
sage of the train: ‘Relay 3JS is sufficiently slow
acting ‘to be maihtained picked up during the
shifting of contact 94 of-relay 3Z to" establish
its stick circuit. - Such stick circuit extends from
(B+4), including front contact 95 of relay- 3TR,
front contact 98 of relay 3JS, lower winding of
relay- 8JS, and- front contact 24 -of relay 3Z;-to
(C). It will be-noted that the inclusion of:front
contact 95 of relay 3TR in that circuit provides
that the relay 3JS can be dropped away ‘upon
entrance of a train into the track section 3T, and
the inclusion -of front’ contact -S4 'of -relay -8Z
in that circuit provides:that the ‘operator at the
control office can -cause the dropping ‘away-of
relay 8JS by restoring the signal - control !lever
3—43GL'to its center positiony- « -

With the relay 3JS picked up,’and assuming the
stretch of track between location: No. 3 4nd loca-
tion No. 4 to be unoccupied, a-circuit is closed to
cause the signal 3D to indicate caution: Such
circuit extends from (B+), including front -con-
tact 89 of relay 3—A4YGP; back contact 49 of re-
lay 4—38S, front-contact &1 of relay 4—3TR!, wire
42, front contact 43 of relay 4—3TR; front con-
tact 44 of relay 3Z, polar: contact 45 of relay 32
in-its right-hand :position, front contact 46 of
relay 3TS, contact 4T of switch circuit controller
3SCC, front contact 48 -of relay‘3AM, front con-~
tact 49 of relay 3BM, front-contact 50 of relay
3J8, and winding of signal 3D;te (C).:* Upon the
acceptance of signal 3D by the train, the dropping
away of relay 3TR is effective to- cause the- drop-~
" ping away of relay 3JS in-a manner: which has
been described. - The dropping away of relay 3TS,
because of the opening of its circuit-at front con-
tact 68 of relay 3TR, applies-a shunt'to the wind-
" ing of signal 3C to causeé such' signal‘to indicate
stop. The signal 3D is caused: to indicate stop
by the opening of its circuit at front contact 50
of relay 3JS.

In order to facilitate the movement of -trains,
it is provided that the leaving sighal governing
2 movement against the normal direction of traf-
fic, such as the signal-3D, can be caused to.clear
by the actuation of the: push-button PB at: the
opposite end of the streétch of double track when.a
trainman receives instructions at that point to
enter such streteh against:the normal direction
of traffic. That is, -for-example, to consider.the
specific condition that has been deseribed, at the
time the trainman called-the operator at location
No. 2 to receive permission. to reverse the. track
switch 2W and proceed against the normal di-
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rection of ‘traffic, he could have depressed thé
push-button 2PB (see Fig. 1B), and, by the op-
erator’s'cooperation in-the actuation of the signal
control-lever 3—4SGL from its center to its right-~
hand position when the button 2PB was de-
pressed, cause the picking up of the relay 3JS
(see Fig. 1C), and the subsequent control of the
signal 3D to indicate caution. - By this procedure,
the train would not be required to stop at location
No. 3 because the signal 3D would be conditioned.
for passage of the train, without requiring the
actuation of the push-button SPB. .The relay
3JS could be picked up under such conditions: by
the energization of a pick-up circuit extending
from (B-), including contact 97 of push-but-
ton 2PB (see Fig. 1B) in its depressed. position,
line wire 98, upper winding .of relay. 3JS. (see
Fig. 1C), and back contact 94 of relay. 3Z, to
(C). It will be readily apparent that .the pick-
ing up of relay 3JS in this manner would be
effective to cause. the .energization . of - circuits
which have been described by which the signal
3D can be energized so as to indicate caution.

It will be noted that although each. of the

entering signals is automatic and thus is nor-
mally .at caution, such signal can be put to-stop
at the will of an operator if he wishes to .stop
a train .at that signal. - He can:do this by oper-
ating the control lever belonging to that signal to
a position for clearing the. opposing signal. -For
example, signal 2A cah be put to stop by the
actuation of the lever 1—2SGL to its left-hand
position.. By such.operation the relays 1Z and
27 are energized with a polarity to operate their
polar contacts to their left-hand positions thus
opening the circuit for signal 2A-at back contact
26 _and polar contact 31 (see Fig. 1B). to cause
signal 2A to indicate danger. ‘The lamp in sig-
nal 2A°is illuminated upon the approach of a
train by the closure of back contact 123 of relay
[—2TR (see Pig.:2).  The circuit by which the
relays 1Z and 2Z are energized under such con-
ditions extends from the negative terminal- of
line battery LB (see Fig. 1A) including .contact
124 of lever I—2SGL in its left-hand .position,
winding-of relay {Z, line wire .1—2ZW, winding
of relay 2Z, and common wire ZW to the center
terminal of line battery LB. :
It is believed to be apparent from the mode
of operation as it has been: ‘described for cer-
tain: typical train ‘movements for 'a particular
direction of traffic that a similar mede.of oper=
ation is effected under similar traffic conditions
for the opposite direction of. traffic, as the: sys-
tem is symmetrical in the.provision:of appara-
tus and in its circuit-organization:for both :di=
rections of traffic.. It will therefore be readily
understood that the meeting of trains.can :be
accomplished with the trains proceeding in the
normal-directions of traffic through the double
track  portions of the track layout with a mini-
mum amount of delay, it being- entirely -possible
to provide -train meets in some cases: Wlthout
either.train being required to stop. .. ;

Indications.~In order. that an operator may
be ‘informed ¢f the passage of .a- train through
each of the detector track sections,:the:occup-
ancy -of each of such sections iis indicated by
the illumination. of -a corresponding-indicator
lamp- TE on the track. diagram at :the:control
office. = Although various means.for transmitting
the indications from -the ;respective field loca-
tions.to the control office can be-employed, in:the
embodiment. of the present:invention. shown: in
Figs. 1A through 1D, the indications.are grouped
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in pairs and transmitted-over-a singleline-gir-:-

cuit for each group, one indication line wire be-
ing used in combination with the control common
wire ZW for each group.

As a typical example of how indications are ::

communicated from a pair-of field locations to

the control office, the circuits-have been-shown-

in detail for indicating the occupancy of the de-

tector track sections at field location No. 2 and at' -

fleld location No. 3, such indications heing trans--
mitted over line wire 2—3TKW.extending from -

the control office to field location No: 2. -

To consider specifically the manner in which
the indications ‘are transmitted, it will be -as-
sumed that the track section 3T has become oc-

cupied by a train so as to cause the dropping-
away of the track relay 3TR (see Fig. 1C).  The-

dropping away of that reiay causes the dropping

away of the relay 3TS by cpening the cireuit: for-
The-dropping-
away of relay 3TS connects the center terminal-

such relay at front contact 68.

10

15

C of the battery at location No. 3 to the common-:

wire ZW upon-the closure of back contact 99 and

the indication relay 3TK at the-control office

becomes energized by a circuit extending from
(B+), including back contact {40 -of relay . 3TS,

line wire 3TKW, ifront contact 18 of relay 2TS,"

(see Fig. 1B),; back contact 182 of the flashing

relay FL, line wire 2--3TKW, asymmetric device"
103 (see Fig. 1A), 'winding of relay 3TK, com- ¢

mon wire ZW, and back contact §9 of relay 3TS,
to (C). ] ' )

The picking up of relay 8TK at the control

office applies energy to an obvious circuit for

lamp 3TE at front contact 184, The picking up

of relay 3TK cpens an obvious circuit which has ‘
been closed at back contact (84 for charging the ..

condenser {85, and the closure of front.gont‘act
166-is effective to close a shunt cireuit across.the
condenser 195, including the winding of the bell

40

BEK, 50 as to cause a single stroke of such. bell. .

The shunt eircuit involved in energizing the -bell
extends from (—), including condenser, 105, front

contact 196 of relay 3TK, asymmetric device 107, :

and winding of. bell BK, to.- (—), The inclusion
of ‘thé asymrmetric device 187 .in the circuit pre-

45

vents an osciliation . to. insure the ‘sounding of.

only a single stroke of the bell:

If the track sections 2T and 3T become oceus.
pied -contemporaneously, ‘the flashing: relay FL..
The flashing relay ¥FL. is ener-..

becomes. active.
gized under such conditions by a circuit extend-.

ing. from - (B+), including -hack. contact 100 of..

relay 3TS (see Fig. 1C), line wire 3TKW, back::55

50

contact {€8.of reiay. 2TS (see Fig. AB) s winding i

of relay, FL, back contact 188 of relay. FL; comst:

mon.line.wire ZW, and back contact 99 of relay.: .-

3TS, to.(C).

away, the. line . circuit including

.to. cause the picking up of-the relay-2TK: :The

When' the ‘back: contact 182 of -
relay FL:is closed, and the relay 2TS is dropped-
line - wire-
2——3TKW is energized: with.a ‘hegative -polarity

60

circuit by which the relay 2TK is energized under-

such-conditions :exterids from (B, including -

85

back contact {31.0f relay 2TS {see:Fig:-1B)  back"
contact. 162 of: the flashing relay ' FL;.line- wire -

2—3TKW, asymmetric device 19 (see Fig:1AY,>

winding: of relay. 2TK, common’ line: wire ZW:""

and -back ;contact, 141 of relay.2TS, $0-¢C): - Ii-

will be noted-that such circuit.is ¢losed steadily if

70

the relay 2TS is dropped away and the relay 3TS
at lccation:Ne. 3 is picked up; but wheir the relay: -

3TS is.alse. dropped awsy; the flashing-relay: FI+
Is energized by a circuit which has been-described; 75 -

7
and.-the circuit for relay 2TK'is only. intermit-
tently’ energized; such' relay having.sufficiently
slow..drop-away- characteristics to cause it to.be::
maintained steadily. picked up.. -It-will be readily
apparent that-the relay.2TK causes the energiza~
tion of-the-lamp 2TE and.the sounding of the bell:-
BX in ‘g manner- similar to that -which has been: .
described for the control-of the lamp 3TE and-th:
bell: BK:by relay 3TK. : - :

During the times when thé flashing relay FL is:
picked up; the relay-3TK is energized by a circuit
extending - from (B4 ), -including 'front contact -
182 ¢f the flashing relay FL, line wire 2—3TKW,-
asyininetric -device 103, winding - of relay -8TK,
common line wire ZW ;- and -back contact -1i1 of
relay 2T8, to (C), -the relay 3TK-having slow
drop<away characteristics to' cause-it to be main-
taineqd steadily picked up as-long as the flashing -
relay FL at field location No. 2 is active.” It will -
be-noted from the circuits which have just been
considered: that the indicator lamps are main-
tained energized-until the respective relays TS
that have caused their energization are restored: .
Inasmuch as such relays can be restored only™
after the operator hasrestored the signal control™
levers SGL associated with those locations.to
their center positions, the indicator lamps for the
respective track sections will be maintained illu-"
minated until the necessary action is taken on the
part of the operator to. cause the.relays TS"
responsible for their illumination to be restored to
their normally energized positions.: L

Another means for transmitting the indica- )
tions to the control office is illustrated in Fig. 3.}
The circuits shown'in this figure illustrate as a -
typical example how the indications can be trans-
mitted by superimposing alternating current upon
the line wires used in the control of the relays 3Z
and 4Z. By this arrangement, no extra line wires
are required for the transmission of the indica-
tions to the control office,

The indicating system shown in Fig. 3 provides
that the dropping away of the relay 3TS is effec-
tive by the -closure of back contacts 112 and (13 ‘
to energize the line circuit for the control of relays
3Z and 4Z with a frequency produced by a fre-
quency- generator or inverter F! of a suitable
nature.. The closure of back .contact {13 of relay.
3T8 is-effective to cause energization of the wind-
ing of the'frequency generator ! in an obvious
manner to cause the energization of the line cir-
cuit through the transformer 11{4 with an alter-
nating current of the particular frequency gen-
erated. The frequency generated is sufficiently
high'as not to affect the operation of the relays-,
5Z'and 4Z; and the altérnating current is blocked
from flowing through the line battery at the con-.
trol office by 4 suitable filter {I5. i

At the control office the relay 3TK! is respon-
sive to the energization of the line circuit includ-..
ing line wire 3—4ZW by an alternating current
only if such current is of the frequency generated
by the frequency generator FLbecavse of its ener-
gization through the medium of a tuned ecircuit
including transformers 116 snd {17 and the con-
denser {18, 'The condenser {19 serves as a block.- . .
ing condenser to prvent the flow of current from
the direct current source through the primafy
winding of the transformer 116 . when the  line
circuit is energized for the control of the relays
3Z and 4Z. ; 3

The dropping away of the relay 2TS in response. -
to the occupancy of the track section 2T at-field: .
location No. 2 is’effective 0 cause the energiza-:.
tion-of the'line circuit inclilding line wire 3—4zZw




with alternating current of a frequericy distinctive

from: the frequency generated. in response to the
dropping away of the relay 3TS. Such frequency

is produced by the frequency generator F2 upon

the closure of .back contact 120, and is supplied
to.the line circuit through the transformer 21
in accordance with the closure of back contact
122 of relay 2TS. The reception at the control
office of the alternating current at such fre-
quency is effective to cause the picking up of the
relay 2TK! through a circuit tuned to that fre-
quency in a manner similar to that which has
been described for the energization of the relay
3TK! upon the reception of the alternating cur-
rent at the frequency generated by the frequency
generator F1 at field location No. 3.

The circuits by which the lamps 2TE and 3TE
are energ1zed and the manner in which the bell
is sounded ‘upon the reception of the respective

indications corresponds to that which has been .

described with respect to the operation of the
relays 2TK and 3TK shown in Fig. 1A,

Havmg described a centralized traffic control-
ling system. for a particular stretch of trackway
as one specific embodiment of the present inven-
tion, it is desired to be understood that this form
is selected to facilitate in the disclosure of the
invention rather than to limit the number of
forms which the invention may asume; and it is
to bé further understood that various modifica-~
tions, adaptations and alterations may be applied
to the specific form shown to meet the require-
ments of practice, without in any manner de-
parting from the spirit or scope of the present in-
vention except as Ilmlted by the appendlng
claims.

What we claim is:

1, In a centralized traffic controlling system for

railroads for a stretch of single track having sig-
nals at each end thereof for governing traffic in
both"directions, a signal contyrol lever at a con-
trol office having respective first and second and
neutral positions, a line circuit extending from
the control office to the signals at the respective
ends of said stretch of track, signal control means
ineluding said line circuit for calsing the signal
at one end of said stretch for governing traffic
out of said stretch to indicate proceed when and
only when said signal control lever is in either

said neutral or said first position, signal control :

means including said line circuit for causing the
signal at the opposite end of said stretch for
governing traffic out of said stretch to indicate
proceed when and only when said signal control

lever is in either said neutral of said second posi--
tion, signal control means including said line cir-

cuit for causing the signal at said one end of said

stretch for governing traffic into said stretch to
indicate proceed oanly wiien said signal control
Jlever is-in said second position, signal control
means including said line ecircuit for caus: ing. the
sighal at said opposite end of said stretch for
governing traffic ‘into said stretch to  indicate
proceed only when said: signal control lever is in
said first position, and means acting to prevent
each signal control means from causing its asso-
ciated signal to indicate proceed if the trackway
immediately in advance of such sgnal is occupied
by a train.

2. In a'centralized traffic controlhng system
of the character describad for a stretch of track
having a signal at each end for governing en-
trance thereto, a _sighal control lever at a control
office ‘having a neutral position and. respective
ﬁrst and second swnal clearmg posltlons, a line
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circuit extending from the control office to the
ends of said stretch, a self-restoring manually
operable contactor at each end of said stretch
having a contact closed only while such contactor
is manually - actuated, circuit means inciuding
said line circuit for causing said signal at one end
of said stretch to clear when and only when said
control lever at the control office is actuated from
said neutral position to said first signal clearing
position at a time when said contactor st that
signal is manually maintained in its actuaated
position, circuit means including said line circuit
for causing said signal at the opposite end of said
stretch to clear when and only when said control
lever at the control office is actuated from said
neutral position to said second signal clearing
position at a time when said contactor at that end
of the stretch is manually maintained in its actu-
ated position, and means acting on the circuit
means for each signal to prevent the clearing of
that signal if the trackway immediately in ad-
vance of such signal is occupied by a train.

3. In a centralized traffic controlling syster for
railroads for a stretch of double track having a
signal at each end thereof for governing traffic
out of such stretch against the normal direction
of traffic, a manually operable signal control lever
at a control office for each of said signals having
distinctive neutral and signal clearing positions,
a self-restoring manually operable contactor at’
each end of said stretch having a contact closed
only while such contactor is manuslly actuated,
a line circuit extending from the control gffice to
each end of said stretch, circuit means including
said line circuit for causing said signal ai each
end of said stretch to clear when and only when
said signal control lever at the control office for
that end is actuated from its neutral to its signal
clearing position at a time when said contactor
at either end of said stretch is manually main-
tained in its actuated position, and means for
preventing each signal from being controlled to
a clear indication by its associated circuit means
if the trackway immediately in advance of such
signal is occupied by a train.

4. In a centralized traffic controlling system for
railroads for a stretch of double track having a
track switch at each end connecting the double
track to single track portions, a signal at each
end of said double track stretch governing train
movements over the track switch at that end to
the adjoining single track portion, a signal con-
trol lever at a control office for each of said sig-
nals having distinctive signal stop and signal

..clearing positions, a self-restoring manually ac-

tuated contactor at each end of said double track
stretch, a line circuit extending from the control
office. to each end of said double track stretch,
circuit, means: for each signal including its asso-~
ciated line circuit for allowing that signal to in-
dicate proceed only in response to the actuation
of said control lever at the control office for that
signal from said stop to said signal clearing po-
sition at a time when said manually actuated

.contactor at either end.of said double track is

manually maintained -in its actuated position,
means acting on said circuit means for each of
said signals to prevent that signal from indicat-
ing proceed if the trackway immediately in ad-

_vance of such signal is occupied, and means ef-

fective upon the acceptance of either of said sig-
nals by a train to allow such signal to indicate
proceed again only after said lever at the control
office for that signal has first been actuated to its
stop posmon s
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5, In a centralized traffic controlling system. of
‘the :character described for a ‘stretch of double
track connected at: each end .to a portion of sin-
gle track by’ ‘& hand-throw: switch normally
aligned for traffic to:the right:through such dou-
ble track: stretch, a signal:at.each ‘end of-said
stretch for governing:entrance to that stretch in
the normal direction of traffic, a signal at each
end of ‘said stretch:for governing entrarce tothat

stretch against the normal direction of traffic, a

signal’control lever:at.a distant control office for
each end of said stretch-having distinctive stop
and signal clearing positions, signal control
means for causing the signal at each end of said
stretch for governing traffic in the normal direc-
tion through said double track stretch to clear in
accordance with the unoccupied condition of the
trackway in advance thereof, and signal control
means for causing said signal at each end of said
stretch for governing entrance to that stretch
against the normal direction of traffic to clear
only when said signal control contactor at the
control office for that end of said stretch is ac-
tuated to its signal clearing position, such means
being effective to clear that signal only after the
track switch at that end has been in its reverse
position for a predetermined length of time,

6. In a centralized traffic controlling system for
railroads for a stretch of track having a signal at
each end for governing entrance thereto, a signal
control lever at a control office having a neutral
position. and respective first and second signal
clearing positions, a line cireuit extending from
the control office to both ends of said stretch, a
self-restoring manually operable ' contactor at
each end of said stretch having a contact closed
only while such contactor is manually actuated,
circuit means including said line circuit for caus-
ing said signal at one end of said stretch to clear
when and only when said control lever at the
control office is actuated from its neutral position
to its first signal clearing position at a time when
sald contactor at that signal is manually main-
tained in its actuated position, circuit means in-
cluding said line circuit for causing said signal
at the opposite end of said stretch to clear when
and only when said control lever at the control
office is actuated from its neutral position to its
second signal clearing position at a time when

said contactor at that end of the stretch is man- ¢

ually maintained in its actuated position, means
acting on each of said circuit means to prevent
either signal from indicating proceed if the track~
way immediately in advance of such signal is oc-
cupied, and means effective upon the acceptance
of either of said signals by a train to allow such
signal to clear only after said lever at the con-
trol office for that signal has first been actuat-
ed to its stop position.

7. In g centralized traffic controlling system
for railroads for a stretch of single track having
signals at each end thereof for governing traffic
into said stretch, a signal control lever at 4 con-
trol office having a neutral position and respec-
tive first and second signal clearing positions, a

neutral polar relay at each end of said streteh, .

a single line circuit connecting the control office
and the respective ends of said stretch for con-
trolling the neutral polar relay at both ends of
the stretch, means for energizing said line cir-
cuit at the control office with ore polarity when
said signal control lever is actuated to said first
position, means for energizing said line circuit
with the opposite polarity when said signal con-
trol lever is actuated to said second position,
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means. for deenergizing said :line icircuit when
said signal control lever-is actuated to' said neu-
tral position, signal control means at one ‘end-of
said stretch: for causing the ' signals: governing
the entrance-of traffic -at that end to indicate
proceed only when said neutral polar relay at that

‘end is énergized with thesaid one polarity, sig-
-'na'l control means atthe otherend of said stretch

for causing the signals governing the entrance of
traffic at-that end-in the opposite direction ‘to
indicate: proceed only - when said neutral polar
relay at that end’is energzized with said opposite
polarity, means governing both of said signal
control means to prevent the clearing of their re-
spective signals if the trackway immediately in
advance of such signal is occupied, and means
associated with said signals at opposite ends of
said stretch effective upon the acceptance of a
signal at either end of said stretch by a train
to allow such signal to indicate proceed for a fol-
lowing train only after said neutral polar relay
for that end has first been deenergized and then
reenergized with the appropriate polarity.

8. In a centralized traffic controlling system for
a single track railroad having successive stretches
of double track connected by a stretch of single
track with signals governing the entrance of traf-
fic into each single track stretch for each direc-
tion. of traffic, a single signal control lever of the
three-position type for each stretch of single
track, a neutral polar relay at both ends of each
single track stretch, a single line circuit connect-
ing in. series said relays for each single track
stretch to the corresponding signal control le-
ver in the control office, means for energizing each
line circuit with one polarity or the other when its
associated signal lever is operated to one or the
other of two operated positions and for deener-
gizing that line circuit when such lever is in a
non-operated position, and signal control means
associated with each of said single track stretches
and governed by the respective neutral polar re-
lay for the opposite ends of that stretch to effect
the clearing of the signal for one direction of
traffic when the corresponding line circuit is en-
ergized with one polarity and to effect the clear-
ing of the signal for the opposite direction of
traffic when such line circuit is energized with

the opposite polarity but holding such signals at

stop when such line circuit is deenergized, said
signal control means associated with each stretch
of single track acting to prevent the clearing of
a signal governing the entrance of traffic into the
stretch if a train occupies that stretch immedi-
ately in advance of such signal.

9. In a centralized traffic controlling system for
a single track railroad having successive stretches
of double track connected by stretches of single
track with suitable track switches normally po-
sitioned for the movement of traffic out of the
stretches of single track into the opposite ends
of a stretch of double track in such a manner as
to permit the passing of opposing trains to the
right of each other, entering and leaving signals
at each end of each double track stretch for gov-
erning traffic into and out of said double track
stretch respectively, a single signal control lever
for each stretch of single track, a polarized sig-.
nal control relay for each end of each stretch
of single track, a single line circuit associated
with each single track stretch for connecting in
series said relayes for the opposite ends of that
single track stretch to the corresponding signal
control lever in the control office, means for en-
ergizing each line circuit with one polarity or the
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other when its associated signal control lever is
operated o one or the other of two operated po-
sitions ‘and for deenergizing that line circuit
when such lever is in a non-operated position,
signal control means associated with each sin-
gle track stretch for clearing a leaving signal gov-
erning the entrance of traffic into such single
track stretch at one end or the other when the
associated signal control relays are energized
with said one or said other polarities respectively
providing said stretch is not occupied by a train
immediately in advance of the selected signal,
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‘and other signal control means associated with

each double track stretch for normally clearing
each entering signal to allow .traffic to proceed

‘thHrough the double track stretch to the next leav-

ing signal, said other signal control means acting
on said first signal control means to restore an
entering signal to stop when the associated signal
control relay is energized with the polarity re-
quired for clearing the opposing leaving signal.

ROBERT M. PHINNEY.
GORDON W. DAVISON.



