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"are transferred during the progress of trains so

31 Claims.

This invention relates to interlocking systems
for railroads, and it more particularly pertains
to an interlocking system in which the setting
up of routes for trains can be effected manually
immediately for certain track switches and can
be deferred through the medium of train de-
scriber apparatus for other track switches until
the particular train for which the control is in-
tended has reached such other track switch or
switches. This application is a continuation-in-
part of my prior application Ser. No. 245,383 filed
December 13, 1838, which was later abandoned in
favor of the instant application.

There are conditions encountered in railroad
practice in which trains are to be scrted over
one or more facing track switches at the far end
of a stretch of single track in accordance with
the particular kind or class of such trains. That
is, trains of one class are routed cover the first
track switch in a normal position, and trains of
another class are routed over the first track
switch of a group in a reverse position. As an
example, the present invention is particularly ap-
plicable where a single track section leads from
an interlocking plant and at its far end branches
into two or more track branches, each branch
of which may constitute a separate railroad, the
single track section being so long that a plurality
of trains may follow each other and occupy the
section at the same time. Since there is only
one, or only a few, classifying track switches at
the far end of the section it may not be desirable
to have an operator there at all times or if there
is an operaior present it may be desirable to at
times relieve him of the duty of operating these
leaving or classifying track switches; and the
present invention contemplates the operation of
these classifying track switches in accordance
with route control means of the entrance-exit
type operated to set up routes in the interlocking
plant located at the entering end of the single
track section, the operation of the classifying
track switches at the far end of the single track
section in each instance being deferred through
the medium of train describer apparatus until
the train for such track switch operation has
reached the exit end of the single track section
or at least is not preceded by another train on
such section. : :

An object of the present invention is therefore
to provide apparatus controlled by a “west inter-
locking plant” for setting up train descriptions
in a train describer, which describer may store a
plurality of train descriptions one for each train

i

10.

that the order of the descriptions at all times
conforms to the order of the trains which they
describe, and to provide means to operate the
track switch or switches of an “east interlocking
plant” at the leaving end of the single track sec-
tion to direct each train to its proper branch
track upon its arrival. Although the interlock-
ing systems may be of any suitable type, they
are preferably of the entrance-exit or NX type.

" When traffic is heavy, it may be desirable, under

20

20

some conditions encountered in railroad prac-
tice, to dispense with the train describer appa-
ratus and to alternate train movements over g

. track switch at the leaving end of the single track:

section; for example, the operator at the “east:
interlocking plant” may allow the trains to de-
part in such order, that is, alternate, that one
rain must be sent over the first track switch at
the leaving end of the single track section in g
normal position, and the next following train
must be sent over that track switch in a reverse
Dposition, and so on; and another object of the
present invention resides in the provision of

% means for alternating the position of the first

track swifch at the classifying end of the track
section for each train moving thereover. Thus,
varying traffic conditions during the day may re-
quire that traffic over the first track switch at

= the classifying end is sorted in accordance with

the class of train described in the train describer
at a particular time, is alternated over that track

_switch in its two positions at another particular

time, and is directed over that track switeh at

= the discretion of an operator at still another

time. i L
Another object of the present invention is to

provide optional selecting means for controlling

a track switch or group of track switches at the

" leaving end of the single track section in order

to satisfy the above described means for dis-
patching trains. Thus, it is proposed to provide
a manual selecting lever having thres positions
to select the manual control only of the leaving
end or “east interlocking plant” when in a first
position, to select the automatic control of such
interlocking plant in accordance with descrip-
tions of approaching trains stored in a train de-
scriber when in a second position, and to select

" automatic control of the interlocking plant so as

to -send trains alternately. over. the first track
switch in its normal and reverse positions when
in a third position. It is also proposed that the

in the single track section, which descriptions 55 “east interlocking plant” be subject to .manual
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control, irrespective of the position of the control -

lever.

The manual control of the interlocking plant
at both the entering end and the leaving end of
the single track section is preferably accom-
plished in accordance with the entrance-exit
system of control. That is, an operator has only
to actuate a button for an entrance point, to-
gether with a button for an exit point for any
particular route he wishes to set up, irrespective
of the number of track switches included between
the entrance and exit points thus designated.
The entrance-exit system employed in this in-
vention is to be considered an improvement over
the system shown in prior Langdon application,
Ser. No. 119,641, filed January 8, 1937, and Patent
No. 2,148,865, dated February 28, 1939.

The train describer system used in the auto-
matic sorting of trains at the leaving end of the
single track section, in accordance with controls
set up at the other interlocking system can be
of any suitable type, such, for example, as the
type shown in the prior application of R. M.
Phinney, Ser. No. 111,671, filed November 19,
1936. Although descriptions communicated in
that system are characteristic of approaching
trains, it is to be understood that descriptions
communicated in such a system can as well be
characteristic of desired destinations or routes
for approaching trains.

Another object of the present invention resides
in the provision of a code type selector system
incorporated in the train describer system and
for transmitting the train description from one
interlocking system to the other over a compara-
tively few line wires, it is however to be under-

stood that in a modified construction the descrip- -

tions are transmitted over a larger number of
wires without the utilization of code.

Another object of the present invention is fo
provide a plurality of exit control levers or but-
tons at the exit point of the interlocking plant
located at the entering end of the single track
section which plurality of buttons may each de-
scribe a particular train or may each define the
exit point for a particular train at the interlock-
ing system located at the leaving end of the
single track section or may do both.
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When the system is under automatic control
for the alternation of routes for approaching

‘trains, it is proposed to have the route for the

first approaching train set up manually, or it
must have been previously set up by automatic
train describer control, When the first train
leaves the detector track section, a different route
is proposed to be set up for the nexf following
train. Thus the automatic control for the alter-
nation of routes conditions the self-selecting net-
work only when a route is available.

Another feature of the interlocking system at
the leaving end of the single track section pro-
vided by the present invention is that the self-
selecting network can be conditioned by manual
control at any time, even when the detector
track section is occupied by a train. Such mode
of operation provides that an operator can pre-
condition a route while the detector track sec-
tion is occupied, and that the energization of the
self-selecting network under such conditions ren-
ders the automatic control ineffective for chang-
ing the route thus preconditioned until the pass-
ing train leaves the detector track section.

Another object of the present invention is fo
provide that the designation of routes by auto-
matic control is only momentary, thus allowing
an operator to restore to normal a route already
set up by automatic control, and to set up an-
other route by manual control, all without oper-
ating the selecting lever to the “manual control
only” position.

A further object of the present invention is to
provide that, in setting up a route by manual
control, it is necessary to actuate the control
button for the exit end of the proposed route
only. Such mode of operation is particularly
adaptable to conditions where a single entrance
point is common to a plurality of routes fanning
out in a particular direction from that enfrance
point, particularly where trafic moves normally
in one direction only over the route.

Another object of this invention with respect
to the train describer system for controlling an
interlocking plant, is to provide means by which

“an operator can cause the suppression of the

Another chiect of the present invention resides -

in the provision of means whereby during the
setting up of a train description in a train de-
scriber the exit control of the NX interlocking
system at the enirance end of the single track
section is not effected until the train description
has been fully set up in the train describer
system.

Tt is also proposed that when the selecting lever
is in a position so that the system is under auto-

50,
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matic control in accordance with train deserip- -

tions transmitted, the routes are set up for the
approaching trains by the selective energization
of the entrance and exit relays of the self-select-
ing network of the NX system at the exit end
of the single track section. It is proposed to set
up a route for a first approaching train as scon
as the description is received, but when a de-
scription for a second train is received before the
first train has left the detector track section, the
self-selecting network is rendered effective to
cause the setting up of a route for the second
train, only after the first train has left the de-
tector track section. 'Thus, the automatic sorting
of trains in accordance with train descriptions
conditions the self-selecting network only when
a route is available.

60

automatic cancellation of train descriptions
stored, stuch suppression being effective only until
one train has passed through the interlocking
plant in the direction of traffic for which the
train descriptions are received. Such suppression
is desirable when an undescribed train is dis-
patched over a track switch automatically gov-
erned by the train describer system.

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

In describing the invention in detail reference

' will be made to the accompanying drawings in

65,
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which like letter reference characters designate
parts of a similar character, those parts being
made distinctive by preceding and succeeding
numerals or exponents, and in which:

Figs. 1 and 2 when laid one above another il-
lustrate the NX type interlocking system located
at the entrance end of the single track section
into which traffic is governed by the signals Sl
and S2;

Fig. 3 iltustrates some of the exit push buttons
for the NX system shown in Figs. 1 and 2 to-
gether with their associated storage relays etc.
which may be considered part of the train de-
scriber system:
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Fig. 4A illustrates a code type communication
system for transmitting a train description from
the storage relays shown in Fig. 3 to the storage
relays shown at the right hand end of Fig. 44A;

Fig. 4B illustrates a track repeater relay and
line wires for transmitting a train description
from the storage relays shown in Fig. 3 to the
storage relays of the “storage bank 2” shown in
Fig. 5;

Fig, 5 illustrates a part of a train descriker
system showing the train -description storage
banks | and 2 and associated relays;

Figs. 6 and 7 when laid one above another illus-
trate the track layout at the leaving end of the
single track section for operation of which the
train describer was provided, together with self-
selecting NX network relays and associated re-
lays and devices provided for conirolling traffic
over the track layout;

Fig. 8 shows a miniature track layout of a
medified form of the present invention; and

5
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Fig. 9 shows a portion of the circuit construc- -

tion of Fig. 6 modified.

The various parts constituting the embodi-
ment of the present invention have. been shown
diagrammatically and certain conventional illus-
trations have been employed for the purpose of
simplifying the illustration and facilitating in the
disclosure -of the invention, the drawings having
been made more for the purpose of disclosure of
the principles and mode of operation of the sys-
tem, than with the idea of illustrating the specific
construction and arrangement of parts. that
would be employed in practice. Thus, certain de-
tails well known to those familiar with the art
are illustrated in a conventional manner and by
dotted lines, and symbols are used to indicate
connections to the terminals of batteries or other
source of electric current, instead of showing all
of the wiring connections to those terminals.

In order to simplify the disclosure of the pres-
ent invention, reference is made from time to
time o functions common to all parts of a sim-
ilar nature by use of letter reference characters
without preceding or succeeding numerals or ex-
ponents. It is to be understood that such a ref-
erence applies to any parts designated in the
drawings by reference characters that are sim-
ilar except for numerals and exponents associated
therewith. '

The symbols (4) and (—) are employed to

indicate the positive and negative terminals re-
spectively of suitable batteries or other sources
of direct current, and the circuits with which
those symbols are used always have current Sow-
ing in the same direction.

Apparatus

Track layout—With reference to Figs. 1, 2, 6
and 7 a main or single track has been shown be-
tween signals 83 and Si8 of two separated in-
terlocking plants in a manner to form at least
four possible routes for trains passing from left
to right.

The track switches ITS and 3TS are positioned
by power operated switch machines. ISM and
38M of a suitable type such, for example, as the
switch machine shown in the patent to W. K.
Howe, No. 1,466,903 dated September 4, 1923 The
motor of the switch machine SM is conirolled
in a suitable manner preferably to provide over-
load profection and other desirable features
usually employed in the control of switch ma-
chine motors such as is shown for example, in
the patent to W. H. Hoppe, et 4l., No. 1,877,878,

40

60

3

dated September 20, 1932. If the switch machine
motor is controlled in.accordance with this Hoppe
et al. patent, the relay CR.is controlled by relay
WZ illustrated in Figs. 2 and 7 of the present dis-
closure, R :
The track switclies are provided with the usual
polar-neutral relays WP for repeating the locked -
position thereof. 'These relays are energized with
current of a particular polarity when the switch
points of the track switch TS are locked in a
normal position in correspondence with the nor-
mal locked position of the switch machine.SM,
and they are energized with current of the op-
bosite polarity when the switch points are locked
in the reverse position in correspondence with
the reverse locked position of the switch machine
SM.  The WP relays are picked up only when
energized under either of the above conditions.
Signals have been illustrated for governing
traffic through the track layout in both direc-
tions, signal SI, 82 and 80 having been pro-
vided for governing east bound trafic (to. the
right), and signals 83, Si1 and Si2 having been
provided for governing west bound trafiic (to the

< -left). Additional signals, not shown, are prefer-

ably employed in the single track section con-
necting signals S8 and Si0. Although a number
of different types of sighals can be used, such as
semaphore type signals and search light signals,
the signals illustrated in the present embodiment
of the invention are of the type having separate
color light units for danger and clear indications.
A danger indication is normally displayed by the
ilumination of a red lamp, and a clear indication
is displayed by the entering signal for a route
set up when a green lamp is illuminated. Itis to
be understood that a caution indication can as
well be provided if such indication is required in
practice. : ’

A detector track circuit is provided for each
track switch in the usual manner for the ener-
gization of the track relays such as (T and 3T,
the details of such track circuit have not bheen
shown in order to simplify the present disclosure,
because those details are well known to those
familiar with the art.

Conirol machines—Control machines are pro-
vided at opposite ends of the single track section
one for each interlocking plant for governing
traffic through the track layouts illustrated in
Figs. 1 and 6 each of which includes a control
Ppanel upon which is constructed a miniature track
diagram representative of the track layout for
which the system is provided. Upon the track
diagrams are located an entrance button NB for
each entrance point in the track layout and an
exit button XB for each exit point in the track
layout. Additional exit buttons shown in Fig. 3
are also employed. The buttons are located at
positions representative of the respective en-
trance and exit points of the track layout for
which they are provided. Buttons INB, 2NB,
3NB, I0NB, {INB and {2NB have been provided
for entrance points at signals Si, S2, 83, 810, and
S12 respectively, and buttons IXB, 2XB, 3XB,
1038, 1!XB and 12XB have been provided for
exit points at signals St, S2, 83, Si8, Sit and
812, respectively. Special train describing exit
buttons 3XB{, 2XB2, 3XB3, 3XBA and 3XBB

o have also been provided as shown in Pig. 3.

These latter buttons are preferably located. di-
rectly below the exit button 3XB on the minia-
ture track layout. .

Each entrance button NB is of the push-pull
type, and is automatically restored to a normal
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position after being depressed or pulled out.
Fach entrance button NB has a confact which
is normally closed and remaing closed when the
button is depressed, but which is opened when
the button is pulled out, and has another contact
closed only when the button is in a depressed po-
sition. Whenever the button is pulled out from
its normal position the normally closed contact is
opened. These control buttons may be of a con-
struction, for example, as shown:in the applica-
tion of J. F. Merkel, Ser. No. 158,720, filed August
12, 1937.

Each exit button XB is of the self-restoring
push button type, having a contact associated
therewith closed only when that button is de-
pressed.

T4 is to be understood that other forms oi con-
trol buttons or switches could as well be substi~
tuted for those illustrated, and that the entrance
and exit button contacts for each signal location
could as well be combined on one button having
distinctive positions or circuit means for distin-
guishing between actuation for an entrance or
for an exit point.

Suitable indicator lamps (not shown) are pro-
vided on the miniature track diagram af various
points to clearly indicate routes set up through
the interlocking plant, the condition of occu-
pancy of the track sections, and the indication
displayed by the various signals at the track lay-
out.

Train describer lamps are also provided on the
control panel to keep the operators informed as
to the description of the trains leaving one and
approaching the other interlocking plant. The
{llumination of the lamps is governed in accord-
ance with train descriptions set up in the mul-
tiple indicating train describer. These train de-
scriber lamps are provided to keep the operators
informed as to the description of one leaving and
several approaching trains, the lamps for each
storage bank being similar to the lamps illus-
trated in Fig. 5. These lamps describe the last
train to leave one interlocking plant and a first
and second train approaching the other inter-
locking plant. The lamp associated with the
push button relays of Fig. 3 are controlled by
relays {P, 2P, 3P and 4P in exactly the same way
as the lamps of Fig. 5 are controlled by relays
(DS, IDS2, {D33 and 1DS4, respectively. If is
assumed that lamps A and B (see Fig. 5) are
provided for describing trains of different kinds
but of a particular class which all take the same
route over the track switch shown in Fig. 6 in
one position, and that lamps | and 2 are pro-
vided for describing trains of different kinds of
another class which all take a route over the
track switch of Fig. 6 when assuming the oppo-
site position. Although only two lamps for each
class have been illustrated, it is to be understood
that other lamps are provided in accordance with
the number of different trains of each class to be
described.

The lever ASL (Fig. 6) is provided within con-
venient reach of an operator, preferably on the
control panel, for providing manual selection be-
tween the various means provided by the present
invention for governing the “east interlocking
plant” located at the leaving end of the single
track section. When the lever ASL is in a cen-
ter position, the interlocking plant is under man-
ual control only; when the lever ASL is in a left
hand position the plant is under automatic con-
trol in accordance with the description in the
train describer of approaching trains, the man-
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ual control still being effective; and when the

lever ASL is in a right hand position the inter-

locking plant is governed by approaching trains
in such a manner as to alternate the trains over
the track switch in normal and reverse positions,
meanual control of the interlocking plant also be-
ing effective when the lever is in that position.

Self-restoring cancelling push button CPB (see
Fig. 3) and CAB (see Fig. 5) are provided on the
control panels for cancellation of a stored de-
scription, and a self-restoring suppression push
button SUB (see Fig. 5) is provided on the con-
trol panel for suppression of the automatic can-
cellation by a train of stored train descriptions.

Self-selecting network relays—An entrance
relay NR is provided for each entrance point,.
and that relay is energized when the entrance
butten NB for that point is depressed in setting
up & route. The control of the entrance relay
{ONR is such that it is also picked up whenever
an exit point is designated, either. by automatic
or manual control, for signals Sil and S12. This
is, however, not the case of the other entrance
buttons shown in Figs. 1 and 6.

A relay XR is associated with each exit point
and this relay is picked up only when a route is
called for between a designated enfrance point
and g designated exit point associated with that
XR relay and then only if no conflicting route
has already been set up.

Asscciated with exit points at signals Sil and
512 are exit repeater relays [{XP and 12XP re-
spectively, each of which is momentarily ener-
gized in setting up a route including that exit
point by either automatic or manual control.

Relay Y is provided as a selector relay to se-
lect the control of self-selecting network relays
N and R which are provided for causing the po-
sitioning of the track switch TS when setting
up route. ’

Train describer relays—Although there are
several types of train describer systems which
could be used in accordance with the present in-
vention, the present invention has been illus-

5 trated as-applied to an interlocking plant associ-

ated with a train describer system such as is
shown, for example, in the application of R. M.
Phinney, Ser. No. 111,671 filed November 19,
1936. Parts having control circuits different
from that train describer system have been shown
in detail in this disclosure and certain of the
relays of the system have been shown in this dis-
closure in such a manner as to correspond in
arrangement and nomenclature with that prior
application to which reference can be made for
a more detailed disclosure of the train deseriber
system.

The code type communicating system includes
impulse relays PC and NC, lock-out relays LO,
line relays F, cycle marking relays SA and SB,
incomplete code relays BZ, a starting relay C, a
half-step relay VP, an execution relay EX and
stepping relays 1V, 2V, 3V and 4V and a storage
bank including relays 3DS and PSP, all more
fully described in the Phinney application above
referred to.

The relays IDS constitute a storage relay
bank, which stores a description code for the
first train approaching the interlocking plant.
Such description codes are transmitted from the
interlocking plant located at the entering end
of the single track section by the code type com-
munication system. It is to be understood, how-
ever, that the descriptions could as well be des-
ignated by lamps in a dispatcher’s office, or at
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any other particular point where the description
of the approaching trains can conveniently be
designated, and that the code type communica-
tion system is required only to save line wires.

The relays 2DS provide a storage bank for
storing the description codes received for the
second train approaching the “east interlocking
plant.” The descriptions stored for the second
train approaching are transferred to the storage
relays IDS when the first train enters the de-
tector track section containing track relay 3T.

Relays 3TPA, 3TPB and 3TPC are slow acting
relays provided for the release of the storage re-
lays IDS upon the passage of the first train ap-
proaching the interlocking plant and for trans-
ferring the train description stored in “storage
bank 2” to “storage bank {.”

Relays DP and DPP are provided to aid in the
transfer of a description from one storage bank
to another, when the first train enters the de-
tector track section. Relay IDP and slow act-
ing relay IDPA in combination provide an exe-
cution period for the automatic setting up of each
route selected in sccordance with the description
stored by the relays I(DS.

A relay SU is provided for the suppression of
the automatic cancellation of descriptions, stored
in the storage relays IDS, upon Passage of a
irain through the interlocking plant.

The train describer also includes push button
relays P and N, a complete-code relay CSP and
a slow acting relay SR. The relays P denote
positive and when up signify that the corre-
sponding code storage relay, such as relay 3Ds!,
will be picked up and the relays N denote nega-
tive and when up signify thai the corresponding
-code storage relay, such as relay 3DS!, will not
ke picked up. The push button EXPB is an exe-
cution push button and is used for transmitting
a code stored in relays P and N if that is desired
while the track circuit containing track relay T
is not occupied.

System devices—A polar-neutral switch con-
trol relay WZ is provided for controlling the
switeh machine {SM and 28M in accordance with
the normal or reverse control selected by the
seli-selecting relays N and R.

The lock relays I. have slow drep away char-
acteristics and are provided to allow the opera.-
tion of the track switch TS only under safe and
desirable trafiic conditions. Although it has been
assumed that approach locking is not required
for the specific embodiment shown, it is to be
understood that additional route locking relay
contacts and approach locking relay confacts are
‘included in the control circuit for the lock relay
L where such additional locking is required in
practice.

Correspondence relays NCR and RCR are
provided for repeating the position of the track
switch in correspondence with the last initiated
controls for that track switch.

A signal contral relay G is provided for con-
trolling each signal. Relay G provides energy
for the red lamp of its associated signal when in
a dropped away position and provideg ehergy for
the green lamp of its associated signal when in
a picked up position.

The indicating lamp ILI in Fig. 5 is provided
to indicate that the suppression relay SU is en-
ergized and upon heing extinguished signifies
that the track circuit containing track relay 37T
has just been vacated.

Having thus considered the apparatus pro-
vided in accordance with this specific embodi-
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ment of the present invention, it is believed
that the mode of operation of the system can best
be considered by assuming various operating .
conditions which would be encountered in prac--
tice. '
Operation

Normal conditions.—Under normal conditions
it is assumed that the signals display a red indi-
cation, and that the track switches {TS and 3TS
are in their normal straight track position. It
is also assumed that the normal conditions pro-
vide that the track relays iT and 3T are picked
up in accordance with the unoccubied conditions
of the detector track circuits, and that no de-
scriptions have been registered in the train de-
scriber.

The relays associated with the self-selecting
networks of Figs. 1, 2, 6 and 7 are normally de-
energized because it is assumed that there are
no routes set up in the interlocking plants.
Such a condition is obvious. to.an Operator by
the indications of the indicator lamps (not
shown) on the control panel. These lamps are
assumed under normal conditions to be extin~
guished to provide what is conveniently called
a ‘“normally dark board.”

The manual selecting lever ASIL: (Fig. 6) for
selecting the different types of control for the
“east interlocking plant” is assumed under nor-
mal conditions to be'in g center position to pro-
vide that ‘the setting up of routes through the
interlocking plant can be accomplished only by
manual control.

The relays associated with the train describer
or train description storing system are normally
deenergized with the exception of relays 3TPRBR
and {DPA,

The relay 3TPB (see Fig. 5) is normally en-
ergized by a.circuit closed from (+4), through
contact 28 of cancel button CAB in a normal po-
sition, back contact 21 of relay 3TPA and wind-
ing of relay 3TPB, to (—). Relay IDPA is nor
mally energized by an obvious circuit closed at
back contact 22 of relay IDP. In the code type
selector system shown in Fig. 4A all of the relays
are normally deenergized.

The lock relay 8L (see Fig. 7) is energized un-
der normal conditions by ‘a circuit closed from
(+4), through back contacts 14, 15 and 1§ of sig-
nal relays {1G, 2G and 180G respectively, front
contact 238 of relay 3T, back contact 24 of relay
3WZ, and winding of relay 3L, to (—). Simi-
larly lock relay IL (see Fig. 2) is energized
through back contacts 21 4, 215 and 216 ‘of sig-
nal ‘relays 2G, IG and 3G, respectively, and
through front contact 223 of relay IT and back
contact 224 of relay {WZ.

In' order to simplify the present disclosure,
approach locking has not been shown, but it is
to be understood that such locking can be pro-
vided as required in practice, for example, the
circuit for the lock relay I. can include front

-contacts of east and west stick relays corre-

sponding to the relays ES and WS shown in the
patent to C. F, Stoltz, Patent No. 2,1 15,511, dated
April 28, 1938. ‘

A -clreuit -is normally closed for the corre-
(Fig. T from (4,
through a back contact 25 of relay R3, winding
of relay 3NCR, polar contact 2§ of relay 3WP,
in a right-hand position, and front contact 27
of relay SWP, to (). Similarly a circuit- is
normally closed for the correspondence relay

-INCR (Fig. 2) from ( +) through a back contact

225 of relay R!, winding of ‘relay INCR, polar
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contact 226 of relay WP in its right-hand posi-
tion and front contact 227 of relay WP, to (—).

Manual control of NX interlocking plant of
Figs. 6 and 7.—Assuming the normal conditions
of the system to exist as shown and heretofore
described, an operator can procesd to set up
either of the routes through the interlocking
plant in either direction. To consider how routes
are set up by manual control for traffic in the
assumed normal east-bound direction, assume an
operator to cause the setting up of a route from
signal S{0 to signal Si2 by the depression of the
exit button 12XB.

When button (2XB is depressed, an cbvious cir-
cuit is closed for the energization of relay 12XP
at back contact 28 of button [2XB in a depressed
position. The picking up of relay 12XP closes a
circuit for the energization of relay {6NR from
(+4), through front contact 29 of relay 12XP,

back contact 30 of relay [8G, normally closed .

contact 31 of button 10NB, and winding of relay
{ONR, to (—). The picking up of that relay
closes a stick cirveuit from (4), through front
contact 32 of relay 3T, front contact 33 of relay
|6NR, normally closed contact 31 of button 10NEB,
and winding of relay {0NR, to (—). Connected
in muiltiple in that circuit with front contact 32
of relay 3T is back contact 34 of relay 3TP.

As soon as relay |0NR is picked up, a circuit is

closed for the energization of relay 12XR, from .
(+), through a front contact 85 of relay 10NR, °

pack contact 36 of relay R3, winding of relay
{2XR, back contact 87 of relay 1ZNR, and front
contact 38 of relay i2XP, to (—). When relay
{2XR is picked up as the result of the energiza-
tion of that circuit a stick circuit is closed to
maintain that relay picked up dependent upon
the relay IONR for the enfrance point of the
route being set up. Such a stick circuit is closed

from (+), through front contact 35 of relay .

{ONR, back contact 36 of relay R3, winding of
relay 12XR, and front contact 39 of relay 12XR,
to (—).
The picking up of relay 12XR causes the pick-
ing up of relay N3 (see Fig. 7) when a circuit is
closed from (4), through front contact 43 of
relay 12XR, upper winding of relay NG, and back
contact 41 of relay R3, to (—).

After relay N3 is picked up, relay $WZ is picked

up when its circuit is energized from (+4), through

front contact 42 of relay N3, and upper winding
of relay 3WZ, to ().

The switch machine 3SM is energized for oper-
ation to its normal position, if it is not already

in that position, by an obvious circuit closed at

front contact 44 (Fig. 6) of relay 3WZ. If the
switch machine 3SM is already in a normal posi-
tion as illustrated, when setting up such a route,
the lock relay 3L, normally energized, is dropped
away when relay 3WZ is picked up to open back
contact” 24 in the control circuit for that lock
relay. If, however, the track switch 3TS were
in a reverse position prior to the initiation of the
proposed route as described above, the relay

JRCR would have been energized at that time by ¢

‘s circuit closed from (), through back contact
42 of relay N3, winding of relay 3RCR, polar con-
tact 26 of relay 3WP-in a left-hand position, and
front contact 27 of relay 3WP, to (—).

Thus, when relay N3 is picked up in setting up
a route from signal Si0 to signal S(2 when the
track switch 37TS is in a reverse position, the pick-
ing up of that relay N° opens the circuit for relay
3RCR .at back contact 42 to cause that relay to
drop away. Relay 3NCR ig.in a dropped away
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position at that time because its circuit is open
at polar contact 26 of relay WP, so a stick cir-
cuit would be closed to maintain relay 3L picked
up until the track switch has completed its opera-
tion, from (+), through back contacts 14, 15 and
{6 of signal relays 1{G, 12G and 18G respectively,
front contact 23 of relay 3T, back contact 45 of
relay 3NCR, back contact 46 of relay 3RCR, front
contact 47 of relay 3L, and winding of relay 8L,
to (—). As soon as the track switch 3TS is
operated to a normal locked position, relay 3NCR
is picked up when energized by & circuit hereto-
fore described, and the picking up of this relay
3NCR opens the stick circuit for relay 8L at back
contact 45 to cause the relay 3L to drop away
because its pick-up circuit had already been
opened by the picking up of relay SWZ at back
contact 24.

The dropping away of relay 3L, in selting up a
route from signal SI0 to signal S12, causes the
picking up of relay 18G when a circuit is closed
for that relay from (<), through front contact
43 of relay 12XR, front contact 49 of relay 3NCR,
back contact 50 of relay 3L, back contact §1 of
relay {0XR, front contact 52 of relay 18NR, and
winding of relay 18G, to (—). The picking up of
relay 18G causes the energization of the green
lamp in signal S10 as a result of a circuit closed
including front contact 53 of relay I80G. The
picking up of the relay 18G also opens its back
contact {6 to prevent energization of the lock re-
lay 3L due to closing of back contact 24 of relay
SWZ if this should occur.

If, for some reason, the operator were to cause
the restoration of relay N3 in a manner to be
hereinafter described, before the track switch
would have had time to complete its operation to
3 normal position, the relay 3WZ would have been
maintained picked up to provide energy for the
switch machine SM to complete its operating
stroke, as a result of the energization of a stick
cireuit closed from (4, through back contact 54
of relay 3WP, front contact §5 of relay 3WZ, polar
contact 65 of relay WZ in a right-hand position,
and upper winding of relay 3WZ, to (—). This
latter stick circuit is broken at back contact 4
of relay 3WP when the switch machine has com-~
pleted its stroke.

A similar mode of operation is employed in
setting up a route from signal S{§ to signal Sil.
To consider how a route is set up between those
route ends, assume an operator to depress button
{1XB (see Fig. 6), when the heretofore described
normal conditions of the system exist. The de-
pression of button ! IXB causes the picking up of
relay [IXP when an obvious circuit is closed ab
back contact 58 of button iIXB in a depressed
position.

The picking up of relay 1{XP causes the pick-
ing up of relay 16NR by the energization of a cir-
cuit closed from (4), through front contact §1
of relay 1iXP, back contact 38 of relay (0G, nor-
mally closed contact 31 of button (8NB and wind-
ing of relay 16NR, to (—). The picking up of
relay 10NR closes a stick circuit for that relay as
heretofore described.

When relay {GNR is picked up, under such
conditions, a circuit is closed for the exit relay
44XR from (4), through front contact 35 of
relay HINR, back contact 58 of relay N3, winding
of relay 1{XR, back contact &3 of relay 1INR,
The
picking up of relay 11XR closes a stick circuit
for that relay from (4), through front contact
35 .of relay IENR, hack contact 53 of relay N3,
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winding of relay 1{XR, and front contact 6!
of relay 1{XR, to (~). ]
When relay 1iXR is picked up, in setting up a

route from signal S{§ to signal Si!, relay R3

(see Fig. 7) is picked up when a circuit for the :

upper winding of that relay is closed from 4+,
through front contact 62 of relay i11XR, upper
winding .of relay R3, and back contact 82 of
relay N3, to (—).

The picking up of relay R3 causes the drop-
ping away of relay 3NCR, if the track switch
was last operated to a normal position, by open-
ing its circuit at back contact 25. When front
contact 25 of relay R3 is closed, relay 3WZ is

picked up by the energization of a circuit closed .

[}

10

from (4), through front contact 25 of relay R3,

and lower winding of relay 3WZ, to (—). The
bicking up of relay 3WZ, with relay 3L picked
up, causes the energization of an obvious circuit
for the switch machine 3SM closed at front con-
tact 44, for the operation of the track switch
3TS to a reverse position.

The relay 3L, is obviously, maintained picked
up until the track switch 3TS is in a position in
correspondence with the route being set up by the
energization of its stick circuit as herefofore de-
scribed.

If relay R3 is dropped away prior to the com-

pletion of the operation of the switch machine
' 8SM, relay 3WZ is maintained picked up to com-
plete the operation of the switch machine by a
stick circuit closed from (<), through back con-
tact 38 of relay 3WP, front contact 55 of relay
3WZ, polar contact 65 of relay 8WZ in g left-

hand positicn, and lower winding of relay ‘.%WZ,: S

to (—).

The dropping away of relay 3is upon the com-
pletion of the operation of the track switch 2TS
to a reverse locked position, closes a circuit for
relay. {8G, from (4), through front contact
66 of relay {{XR, front contact 67 of relay 3RCR,
back contact 49 of relay 8NCR, back contact 58
of relay 3L, back contact 5{ of relay 10XR,
front contact 52 of relay {0NR, and winding of
relay 10G, to (—). The closing of front contact
83 of relay {8G causes the clearing of signal S18.

Having thus described the mode of operation
in setting up routes for east-bound trains, it is
to be understood that a similar mode of opera-
tion is effected in setting up routes for west-
bound trains. The setting up of routes for west-
bound trains, however, requires the joint actua-
$lon of an entrance and an exit button for each
route to be set up, and the mode of operation
of the self-selecting network in setting .up these
routes is similar to the mode of operation de-
scribed in the above-mentioned patent to Lang-
don, No. 2,148,865, dated February 28, 1939, to
which reference is to be made for further de-
tails relative to the self-selecting network. It
may, however, be pointed out that the relay 3Y
performs several important functions. It pre-
vents energy from feeding from one to the other
of the two wires {8 and 19 and gives preference
‘to the wire {8 if both of wires I8 and {3 are
energized at the same time, in that picking up
of relay 3Y opens the circuit including wire 19
at contact 13 and determines the position of
track switch 3TS by its contact f7. These func-
tions become more important as the track lay-
out becomes more complicated and have been
more fully described in the pabent to Langdon,
No. 2,148,865, dated February 23, 1939, .

" Restoration to normal—To. manually cause
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associated with setting up that route to a normal
position, an operator pulls out the entrance but-
ton NB associated with the entrance point at the
signal to be restored.

To consider an example of how such restora-
tion is effected, 'assume a route to. be set up
as heretofore described from signal Si8 to sig-
nal S12, and assume the operator to pull out
button {6NB (see Fig. 6) to complete the restora-
tion of that route prior to the passage of a train.
The pulling out of button 19NB opens the stick
circuit for relay (8NR at normally closed
contact 3f of that button, and the dropping
away of relay (8NR effects the dropping -
away of relay i18G (see Fig. 7) by opening the
circuit for that relay at front contact 52. The
dropping away of relay 160G opens the circuit
for the green lamp in signal S8 at front con-
tact 53 and closes the circuit for the red lamp
in signal S18 at back contact 53.

When relay {8NR is dropped away, the stick
circuit for relay 12XR (see Fig. 8) is opened at
front contact 85 to cause the release of that re-
lay, which in turn, causes the dropping away of
relay N® (see Fig. T) by opening its circuit at
front contact 43.  The dropping away of relay
N? causes the dropping away of relay 3WZ by
opening its circuit at front contact 42, and the
dropping away of relay 8WZ closes at its back
contact 24 the normally energized - circuit for
relay 8L to cause this relay 3L to pick up and
complete the restoration to normal of the cir-
cuils associated with the signal Sif and the
parts of the system associated with setting up
of a route from signal S{0 to signal S42.

Restoration upon rassage of a train~——An en-
tering signal and the parts of the system asso-
ciated with a route already set up are auto-
matically restored to normsal upen passage of a
rain in a much similar manner to their restora-
tion to normal by manual control. The only
difference in the mode of operation is that the
entrance relay NR is automatically dropped away
when the train enters the route set up instead
of that relay being dropped away as a result
of the actuation of the associated entrance but-
ton. )

To consider an example of how an entrance
relay is automatically restored upon the pas-
sage of a train, assume relay 1ONR to be picked
up and stuck up for a route set up from signal
S10 to signal SI2, Relay i2xP is downm, be-
cause the relay was only momentarily energized
at the time when a route was set up, thus the
bick-up eircuit for relay {0NR is open at front
contact 29 of relay i12XP, As soon as an ap-
Proaching train enters the detector track sec-
tion 3, relay &T is dropped away, and the drop-
ping away of that relay opens the stick cireuit
for relay {0NR at front contact 32, Because of
the slow action of track repeater relay 3TP, back
contact 32 of relay TP is not closed until relay
{6NR has had time to drop away. The closing

‘of back contact 34 of relay 3TP provides the feg-
ture that the stick circuit for relay i6NE can
be closed if an operator sets up g

route for a
following train while the first train is still in the
detector track section. . S
The restoration of each of the other signals to
stop, and the restoration of the barts of the
systern associated with routes set up for traffic

‘governed: by. those signals, is automatically ef-

fected upon the passage of 4 .train in g similar
manner. : : : .

Automatic setting up of routes alternately, by




8
NX interlocking plant of Figs. 6 and 7.—It has
been pointed out that a momentary energization
of either of the exit repeater relays 1 {XP or 12XP
is all that is necessary for the setting up of a
route for east-bound trafiic over switch 3TS. It
has also been pointed out that such momentary
energization can be effected by the depression of
the exit button associated with each relay XP,
and it is obvious when considering the circuit
by which relay XP is energized when its asso-
ciated exit bubtton is depressed, that each relay
XP can at any time be picked up by manual con-
trol, irrespective of the position of the control
lever ASL.

If an operator wishes to provide that trains are
automatically sorted alternately over the track
switch, he operates the control lever ASL to po-
sition “alternate” to the right. To start the au-
tomatic control of the interlocking plant with the
lever in that position he must set up a route man-
ually after the operation of that control lever to
a right-hand position, if the proper route is not
already set up for east-bound traffic at the time
the controi lever is operated to that position. In
view of the fact that the system for setting up
routes - alternately is provided .for east-bound
trafic only, it is preferably that the selecting
lever ASL be left in a right-hand “alternate” po-
sition only when routes are set up for that direc-
tion of traffic.

To provide automatic control with the select-
ing lever ASL in a right-hand position, one or
the other of the relays XP is momentarily ener-
gized when a first east-bound train leaves the de-
tector track section 3. If the route of the first
train includes the track switch 3TS in a normal
position, relay 1IXP is energized through the cir-
cuit selected by the correspondence relay 3NCR.
If the route of the first train includes the track
switch 8TS in a reverse position, relay 12XP is
energized through the circuit selected by the cor-
respondence relay S8RCR. Thus, it is provided
that the routes are automatically set up alter-
nately between signal S{8 and signal 8 12, and be-
tween signal S{8 and signal Sil.

To consider an example of such mode of oper-
ation, assume a route to be set up from signal
S8 to signal St2, and the selecting lever ASL to
be operated to a right-hand position. The route

set up could have been set up by either manual :

or automatic sorting control. Also assume &
train to enter that route to cause the restoration
to normal of signal Si6, and the relays asso-
ciated with the setting up of that route. The
presence of the train in the detector track section
3 cguses the dropping away of relays 3T and
3TP, and when that train leaves the detector
track section the relay 3T is picked up prior to
the picking up of relay 3TP. The picking up of
relay 3T, under such conditions, provides momen-
tary energization for relay f IXP, when a circuit
is closed for relay f{XP from (), through se-
lecting lever ASL in a right-hand positien, front
contact 68 of relay 3T, back contact 69 of relay
3TP, front contact 10 of relay 3NCR, and winding
of relay {iXP, to (—). The picking up of relay
{ 1XP, que to such energization, effects the setting
up of a route from signal S10 to signal SI1 by the
energization of the route control relays in a man-~
ner heretofore described. Relay 3TP is picked up
after sufficient time has been provided for the
picking up of relay i 1XP, and the above described
pick-up circuit for relay {{XP is opened at back
contact 69 to cause relay 1XP to again drop
away, after sufficient time is ‘provided by its slow
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acting characteristics for the setting up of the
route from signal S10 to signal Sil.

The next approaching east-bound train, in ac-
cepting signal Si8, causes the restoration to nor-
mal of the relays associated with setting up the
route from signal Si8 to signal Si{, and the res-
torgtion of sighal Si0 to stop. As that train
leaves the detector track section at the exit point
st signal Si1 for the route previously set up, an
energizing impulse is provided for relay I12XP,
when a circuit is closed from (+) through lever
ASI, in a right-hand position, front contact 68
of relay 3T, back contact §9 of relay 3TP, front
contact 74 of relay 3RCR, and winding of relay
12XP, to (—). As a result of such energization
a route is set up, for the next following train,
from signal S{0 to signal Si2. Thus the two
routes are set up alternately for east-bound
trains, irrespective of the number of frains ap-
proaching as long as the selecting lever ASL re-
mains in a right-hand or “alternate” position.

Manual conirol of NX interlocking system of
Figs. 1 and 2.—~—The interlocking system shown in
Figs. 1 and 2 is for a single switch similar to that
shown in Figs. 6 and 7, but has its switch point
facing in the opposite direction. This switch has
been designated ITS and the signals governing
trafiic thereover have been designated Si, S2 and
83. The wiring for the system of Figs. 1 and 2 is .
the same as that of Figs. 6 and 7 except for relays
which would have been designated |XP and 2XP
(not shown) and cerresponding to relays |IXP
and 12XP of Fig. 6. It also differs in that the
exit push buttons {XB and 2XB when depressed
pick up the relays IXR and 2XR directly instead
of accomplishing such function through the me-
dium of relays I1XP and 2XP (not shown). For
this reason all of the relays illustrated in Pigs.
1 and 2 have been designated by the same refer-
ence letters with distinctive prefixes as corre-
sponding relays of PFigs. 6 and 7 and all of the
contacts have been designated by the same refer-
ence number with a prefix 2. Except for the
function performed by the circuits including back
contact 30 of relay 18G in Fig. 6 the manual
operation of the interlocking system of Figs. 1
and 2 is the same as that of the system shown
in Figs, 6 and 7, already described, when the exit
buttons IXB or 2XB are used in combination
with and after depressing entrance button 3NB,
but is somewhat different when one of the exit
push buttons 3XBi, 3XB2, 3XB3, 3XBA or IXBB
of Fig. 3 are used in combination with entrance
button INB or 2NB. This latter operation will
be pointed out hereinafter.

Train describer system.—Inasmuch as the train
describer system used in this embodiment of
the present invention is in general mode of oper-
ation the same as that shown in the above men-
tioned prior Phinney application Ser. No. 111,671,
filed November 19, 1936, the system has been
shown somewhat . abbreviated. It is believed,

.however, that enough of the train describer sys-

tem is shown and described in this disclosure to
enable those familiar with the art o readily
understand its application to the present inven-
tion. For a more detailed disclosure of this train
describer system, reference is to be made fo the
Phinney application above referred to.

Referring to Figs. 3, 4A and 5 when these fig-
ures are laid end-to-end in that order illustrate
the train describer system when a code type com-
municating system, such as shown in said Phin-
ney application, is incorporated therein. If, how-
ever, Figs. 3, 4B and 5 are laid end-to-end in
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that order they illustrate the same train de-

scriber system exclusive of the code type com-
munication portion and employing instead six
line wires for transmitting the train description
from the push button relay bank shown in Fig. 3
to one of the storage relay banks shown in Fig. 5.

Referring to Fig. 3 it will be noted that the
push button relays are divided to comprise pairs
of relays 1, 2, 3 and 4 of which each pair in-
cludes a relay P and a relay N. Each relay P
denotes a positive code element and each relay
N denotes a negative code element, from which
it is apparent that for each code description set
up on these relays one relay of each pair must
be energized and the other relay of each pair
must be deenergized. It will also be noted that
the depression of any one of the exit push but-
tons 3XBi, 3XB2, 3XBA and 3XBB will cause
one relay of each pair of the push button relays
to be energized. For instance, depression of the
push button 3XBI causes energization of the
relays [P, 2P, 3P and 4N so that this code is
+ + + —; that the depression of push button
3XB2 causes the relays IP, 2P, 3P and 4P to be
energized so that the code for this push button
is 4+ 4 4 4. Similarly, depression of the push
button 3XBA causes the relays IN, 2P, 3P and 4N
to be energized from which it is apparent that
this transmits a code of — 1 - —; and the de-
pression of push button $XBB causes the relays
IN, 2P, 3P and 4P to be energized, thereby re-
sulting in a code of — +4- 4+ 4. The relay CSE
may be said to be a complete-code relay which
is energized only when one and only when one
relay of each pair is energized providing that the
delivery relay DEL is then deenergized.

Referring now to Fig. 44, in this fisure has
heen illustrated conventionally s code type com-
municating system of the type more fully de-
scribed in the application of Phinney, Ser. No.
111,671 filed November 19, 1936, to which atten-
tion is directed for a detailed description there-
of. Briefly ‘stated this system comprises line
wires L and 2L extending along the single track
section from the “west interlocking plant” shown
in Figs. 1 and 2 to the “east interlocking plant”
shown in Figs. 6 and 7. The line wire 2L has in-
cluded in series therein line relays F and F!
located at these interlocking plants, respective-
ly. At the “west” station is located a line bat-
tery LB and at the “east” station is located a
line battery LBl In practice the line battery
LB has a larger number of cells than the line
battery LB! so that if both of these batteries are

included in the line circuit in opposition at the .

same time the line battery LB will dominate the
line battery LB!, this difference in voltage is
resorted to so that if both the “east’” and the
“west” station attempt to transmit a code to the
other station at the same time the battery LB!
will be overpowered by the battery LB resulting
in giving the “west” station priority as to the
use of the line circuit, all as described in detail
in the Phinney application above referred to.
The code type communication system illustrat-
ed is one of the types in which if s code is trans-
mitted from the “west” station to the “east”
station the lock-out relay LO! at the “east” sta-
tion will be energized and the lock-out relay LO
at the “west” station will be deenergized. In
other words, the lock-out relay locks out the
transmission of an indication and renders the
station at which such lock-out relay is energized
capable of receiving such indication. The relay
C is a starting relay which if energized will start
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the fransmission of a: code from the station
“west” to the-station “east.” The relays BZ
and BZ! are employed to signify that an incom-
plete code has been. transmitted as more fully
described in the above mentioned Phinney. appli-
cation. At the right-hand end of Fig. 4A hag
been illustrated- relays 3DS!, 3DS?, 3DS? and
3DS%,  These relays may be said to be storage
relays associated with the code type transmit-
ting system shown in this Fig. 4A and are used
for the purpose of storing a code which hag been
transmitted by the code communication system
for temporarily storing this- code until such code
can be stored in one of the storage relay banks
llustrated in Fig. 5 of the drawings.

Referring to Fig. 5, this figure illustrates two
code storage banks, designated “storage bank 2”
and “storage bank 1,” for storing the train des-
tination or train description of two traing fol-
lowing each other through the single track sec-
tion. The first train will be stored in the storage
relays -IDS1, IDS2, IDS3 and [DS4 of “storage
bank 1,” whereas the second train will be stored
in the storage relays 2DSI, 2DS2, 2DS3 and
2DS4 of “storage bark 2.” Each of these code
storage units is provided with a transfer relay
DP and a transfer repeater relay DPP. The
transter relay DP in each case when energized
brevents the transfer of a train description code
to the storage bank with which it is associated
and the transfer repeater relay DPP is used to

- enable a code to be stored in the train. describer
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bank next in the rear. Although only two train
describing banks have been illustrated in Fig. 5
it should be understood that there should be as
many train describing relay banks as the maxi-
mum number of trains that will be able to oc-
cupy the single track section-connecting the two
interlocking plants at one time. In order to de-
termine when the “storage bank {” including
storage relays 1DS shall control the “east inter-
locking plant” located at the east end of the
single track section and also when the train de-
scription stored therein shall be cancelled, suit-
able track repeating relays repeating the action
of the track relay 3T are employed. These track
repeater relays have been designated STPA, 3TPB
and 3TPC. The “storage bank 1” has also asso-
ciated therewith an executing relay {DPA. 'This
relay {DPA is employed to allow a momentary
impulse of current to flow only over its front
contact 98 for the purpose of controlling the NX
interlocking system located at the east end of
the single track section and for determining the
transfer of a train destination from “storage
bank 2” to “storage bank {” through the me-
dium of its contact {48 in a manner more fully
described hereinafter.

Operation of the system of Figs. 1, 2, 3, 44,
5, 6 and 7.—~Let us assume that there is a class
No. | numbered frain to the rear of the signal
Si of the “west interlocking plant” illustrated
in Figs. 1 and 2, and that the operator wishes
this train to pass on to the track No of the
“east interlocking plant” illustrated in Figs. 6
and 7. The operator.will depress the entrance
push button [NB (see Fig. 1) resulting in the
energization of the relay {NR through an obyi-
ous circuit. Picking up of the relay INR closes
its stick contact . i50 as a result of which the
relay INR is stuck up, through a stick circuit
circuit including the front contact {48 of the
track relay 1T and the stick contact (50 in
series. With the relay INR energized the re-
lay iY is energized through a circuit including
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front contact 161 of relay INR and back con-
tact 148 of relay IR. The operator could now
depress the exit push button 3XB and thereby
callse operation of the track switch ITS to its
normal position, if it has not alréady assumed
that position, to cause clearing of the signal
S1, but since the operator is desirous of also
controlling the NX interlocking plant at the
east end of the single track section he will not
depress the push button 3XB but will depress
the proper exit push button illustrated in Fig.
3 of the drawings. Since the operator desires
to send a class | numbered train to the track
No, used only for numbered trains, he will de-
press the exit push button 3XBI (see Fig. 3.

Depression of this push button 3XBi causes
the push button storage relays (P, 2P, 3P and
4N to be picked up through obvious pick-up
circuits including back contacts 151, 152, 153
and 154 of the complete-code relay CSP. With
these push button storage relays once picked
up they are stuck up through stick circuits in-
cluding their stick contacts and ‘including a
contact of the cancelling push button CPB, wire
122 and back contact 155 of the executing re-
lay EX (see Fig. 4A). With the relays {P, 2P,
3P and 4N picked up the complete-code relay
CSP is picked up through a pick-up circuit in-
cluding front contact 156, back contact 157, front
contact 158, back contact 159, front contact 160,
back contact 161, back contact 162, and front
contact 163 of relays iP, IN, 2P, 2N, 3P, 3N,
&P and 4N, respectively, and then passing through
back contact 164 of the delivery relay DEL fo
the winding of relay CSP. The relay CSP will
therefore be energized and will then be stuck
up through a stick circuit including its own front
contact 165 in multiple with back contact 154
of relay DEL.

With the relay CSP normally in its deener-
~ gized position the slow acting relay SR is ener-
gized through a circuit including back contact
186 of delivery relay DEL, and back contact 114
of the relay CSP. Picking up of the relay CSP
in response to a complete code stored in the push
button storage bank, as just explained, causes
a momentary fiow of current through the fol-
lowing circuit: beginning at the terminal (1),
front contact 167 of the relay INR, wire 218,
back contact 148 of the relay R!, front con-
tact 2i3 of the relay 1Y, winding of the exit
relay 3XR, back contact 168 of relay 3NR, nor-
mally closed push button contact 3XB, wire 169,
front contact 178 of the relay SR, front con-
tact 174 of the relay CSP, and back contact 169
of the delivery relay DEL to the other terminal
(—). Current will fSow through this circuit
only during the drop-away period of the slow
dropping relay SR. The momentary flow of cur-
rent in the exit relay 3XR causes this relay to
pick up, after which it is stuck up through a
stick circuit including contact 16T of relay INR,
contact 148 of relay R!, contact 213 of relay
{Y and contact {71 of relay 3XR in series. Re-
lays 3XR and Y now being energized causes
the normal relay N! to be energized through a
circuit including the front contact 112 of relay
3XR, front contact 211 of the relay 1Y, and
back contact 241 of the relay R! in series. Pick-
ing up of the relay Nl causes energization of
the switch control relay Wz and the operation
of the switch machine ISM through front con-
tact 244 of relay IWZ, all in'a manner as al-
ready described in connection with the “east in-
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terlocking plant” illustrated in Figs. 6 and 7 of
the drawings. . :
The completion of the movement of the track

switch to its normal position causes opening. of

the back contact-245 of the correspondence.re-
lay INCR as a result of which the lock relay
IT. is- deenergized. Dropping of the lock relay
iL closes its back contact 259 which in turn
closes an energizing circuit for the signal re-
lay 1G, which circuit includes front contact 251
of the relay 3XR, back contact 250 of the relay
{L;, front contact 248 of the relay INCR, back
contact 248 of the relay IXR, and front con-
tact 173 of the relay INR, through winding of
the relay {G, to (—). Energization of the re-
lay 1G results in clearing of the signal si. Wwith
the signal 8i now cleared the train in question
may proceed into the single track section over
the track switch {'T'S in its normal position.

Entrance of the train upon the track circuib
containing track relay I'T causes deenergization
of this track relay {T, which, among other things,
results in the opening of its front contact 223
included in the energizing circuit for the lock
relay 1L. This dropping of the track relay T
also causes it to close its back contact 175 (see
Fig. 3) which results in energization of the de-
livery relay DEL through a circuit including its
back contact 175 and including front contact
116 of the relay CSP. With the delivery relay
DEL once energized it is stuck up through a
stick circuit-including its own front contact 171
and also including the front contact 176 of re-
lay CSP.

Picking up of the delivery relay DEL causes
closure of its front contact 178, and also causes
the opening of its back contact 164 shunted
around the stick contact 165 of the relay CSP,
thereby leaving the relay CSP only energized
through its stick circuit heretofore traced. Clo-
sure of the front contact 178 of the delivery re-
lay DEL causes initiation of the code type com-
municating system illustrated in Fig. 4A by clos-
ing the following initiating circuit of the com-
munication system: beginning at the terminal
(+), front contact 178 of the relay DEL, wire
64, back contact 179 of the lock-out relay LO,
back contact 180 of the cycle demarking relay
SA, back contact 181 of the incomplete code re-
lay BZ, through the winding of the starting
relay C to the other terminal (—). Picking up
of the starting relay C will cause the communi-
cating system to be set into operation, resulting
in the energization of the lock-out relay LO! ai
the east end of the code communication system
and also resulting in the energization of the cycle
demarking relays SA, SB and SBl. - With the
relay SB energized the starting relay C is stuck
up through a stick circuit including the front
contact 182 of the relay SB, and the stick con-
tact 183 of the relay C.

During operation of the code type communi-
cation system and during the period of ener-
gization of the first stopping relays IV and vt
at opposite ends of the line circuit 1L—2L is
energized by current of positive polarity, because
the pole changing relay PC is energized during
this period. The energizing circuit for this re-
lay PC with the relays VP and IV energized
may be traced as follows: starting at the termi-
nal (4), back contact 184 of the relay LO,
front contact 185 of the relay C, front contact
{88 of the relay VP, back contact 187 of the
relay 4V, back contact 188 of the relay 3V, back
contact 189 of the relay 2V, front contact 190
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of the relay 1V, wire 128, front contact {81 of
the relay 1P, wire 199, through the winding of
the pole changer relay PC to the terminal (—).
As already stated energization of the pole chang-
er relay PC causes the line circuit {L—2L to
be energized by current of positive polarity re-
sulting in operation of the line relay F! fo its
right-hand position, resulting in turn in the ener-
gization of the storage relay 3DS! during the
first energized period of the line circuit with the
stepping relay (V! energized. This circuit may
be traced as follows: starting at the terminal
(4), polar contact- 192 of the relay F! in its

right-hand position, front contact {93 of the re--

lay LOY, back contacts 194, 185 and (96 of re-
lays 4V!, 3V and 2V1, respectively, front con-
tact 19T of the relay IV!, back contact 188 of
the relay PSP, through the winding of the stor-
age relay 3DS! to the other terminal (—). In

3 similar manner the energized condition of re-

lays 2P and SP results in the picking up of the
relays 3DS? and 3DS3 during the second and
third impulse periods of the code communica-
tion system during which the stepping relays
V! and 8V! are energized, respectively. Since
the storage relay &P is deenergized and its con-
tact 208 is in its retracted condition -the pole
changer relay NC will be energized during the
fourth stepping period of the communicating
system through the medium of back contact 230
of relay 4P and wires 75% and 202 which results
in movement of the polar contact 192 of the line
relay F! to its left-hand position as a result of
- which the code storage relay 3DS* remains de-
energized.

Each of the code storage relays 3DS!, 3DS? and
3DS? ag it is energized is stuck up through a stick
circuit including its stick contact and also in-
cluding the front make-before-break contact 201
of the cycle demarking relay SB!. During the
fifth step of operation of the ccde type com-
munication system the execution relay EX! picks
up and this causes an execution circuit to be
closed including the front contact 283 of the
lock-out relay LO! and front contact 284 of the
execution relay EX!. The closure of this execu-
tion contact 204 causes the (<) terminal of the
battery to be connected to each of the front con-
tacts 205, 206, 207 and 285 of the storage relays
3DSL, 83DS?, 3DS? and 3DSY, respectively. Since
both the “storage bank 1”7 and the “storage bank
2” gre empty and the transfer relays {DP, {DPP
and 2DP are deenergized, the storage relays
IDSI, IDS2 and {DS3 (see Fig. 5) will be ener-
gized during this fifth step through the follow-
ing three pick-up ecircuits: (1) the circuit in-
cluding contacts 203 of relay LO?, front contact
204 of relay EX!, front contact 205 of relay 3DS?,
wire 712, back contact T6 of relay 2DP, and hack
contact 17 of relay {DPP, back contact 78 of
relay IDP through winding of relay IDS{; (2)
a circuit including front contact 283 of relay
101, front contact 284 of relay EX!, front con-
tact 206 of relay 3DS?2, wire 13, back contact T8
of relay 2DP, back contact 88 of relay IDPP,
back contact 81 of relay IDP, through winding
of relay IDS2; and (3) the circuit including
front contact 203 of relay LO?L, front contact
204 of relay EX!, contact 287 of relay 3DS3, wire
74, back contact 82 of relay 2DP, back contact
83 of relay {DPP, back contact 88 of relay IDP,
winding of relay {DS3. With these storage re-
lays {DSI, IDS? and IDS3 of storage bank |
now energized they will be stuck up through
stick circuits including their stick contacts and
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including front contact 85 of the track repeater
relay 3TPB. With the storage relays IDSf,
IDS2 and iDS3 energized the train describer
lamp { will be energized through a circuit in-
cluding front contacts (03, {04 and {65 of relays
{DSt, IDS2 and 1DS3, respectively, and includ-
ing back contact 106 of storage relay 1DS4.

Upon completion of the cycle of operation of
the code type communication system shown in
Fig. 4A this system will be returned to its nor-
mal position, in which position the cycle mark-
ing relays SA, SB and SB! will all be returned
to their deenergized position, in a manner more
fully described in the Phinney applications:
Dropping of the cycle demarking relay SB! re-
sults in the opening of its front contact 201
thereby opening the stick circuits for the storage
relays 3DS{, 3DS2 and 3DS3, unless the stick
circuits for these relays 3DS!, 3DS2 and 3DS3
are maintained closed at front contact 203 of
the relay 2DPP. The closure of the back make-
before-break contact 28{ of relay SB! will result
in the energization of the relay PSP in the event
that the storage relays 3DS!, 3DS? and 3DS3 are
still in their energized condition, and this relay
PSP will then be stuck up through a stick cir-
cuit including its own front contact 210.

During the fifth step of operation of the code
communication system, namely, during the time
that the execution relays EX and EX! are ener-
gized ‘the lifting of the back contact 155 of the
relay EX caused the stick circuits for the re-
lays {P, 2P, 3P and 4N, heretofore traced, to be
broken at this back contact §85. This, of course,
resulted in the deenergization of these relays P
and N and in turn resulted in the deenergization
of the complete-code relay CSP, which in turn
resulted in the deenergization of the delivery
relay DEL irrespective of whether the train in
question is still occupying the detector track cir-
cuit containing track relay {T or not.

As heretofore pointed out in the NX type in-
terlocking system shown in Figs. 6 and 7 as well
as in the NX interlocking system shown in Pigs.
1 and 2, the passage of a train over the detector
track circuit causes the particular NX inter-
locking system to return to its normal condi-.
tion, except that the track switch will remain in
the last operated position. The train in ques-
tion is now occupying the single track section
and has not yet reached the “east interlocking
plant” located at the east end of the single track
section and illustrated in Figs. 6 and 7 of the
drawings. The class 1 numbered train is how-
ever registered in storage bank | by the ener-
gized condition of relays IDS{, {DS2 and - 1DS3.
With these relays {DSI, IDS2 and IDS2 ener-
gized the ‘following energizing circuit is-closed
for the transfer relay {DP: beginning at the ter-
minal (+), back contact 276 of relay LO! (see
Fig. 4A), or back contact 21! of relay EX!, delay
pick-up wire Pu, back contact 88 of relay 2DPP,
back contact 89 of relay 2DP, back contact 90
of relay IDPP, front contacts 94, 82 or 93 of
relays {DSI, 1DS2 or {DS3 through the lower
winding of the relay {DP. With this relay (DP
once energized it is maintained - energized
through a stick eireuit including its own front
contact 94 so long as any one of the relays {DS
remaing energized. ) : :

Let us assume that the operater at the “east
interlocking plant” is absent or for some other
reason it is desired .to have this interlocking
plant, controlled by the operator located at the
“west interlocking plant” illustrated in Figs., 1
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and 2, and for this reason the operator at the
“east interlocking plant” has moved his select-
ing lever ASL to its left-hand “sorting” position.
With the selecting lever ASL in its left~-hand po-
sition and with the code 4+ 4+ + — stored in
storage bank | the following circuit for energiz-
ing the relay (iXP is closed the moment the
transfer relay {DP was picked up in response to
the reception of the train description in storage
bank I; and before the executing relay IDPA,
which is slow dropping, had sufficient time to
drop away: starting at the terminal (4-), contact
of the selecting lever ASL closed in its left-hand
positien, front contact 96 of the track relay 3T,
wire 81, front contact 98 of the executing re-
lay IDPA, front contact 89 of the transfer re-
lay IDP, front contact {08 of the storage relay
1DS!, front contact 101 of the storage relay
IDS2, wire 122, through the winding of the relay
HXP to the other terminal (—). Picking up
of the relay !{XP will close an energizing cir-
cuit for the normal relay 18NR, including front
contact 57 of the relay {1XP, back contact 30 of
the signal control relay {0G, normally closed
contact 3! of the push button IONB, winding
of the relay [O0NR. With the relays | IXP and
IENR now energized the following energizing
circuit is closed for the exit relay | IXR: begin-
ning at the terminal (+4), front contact 85 of
relay IONR, back contact 58 of relay 2N, back
contact 5% of relay I{NR, and front contact &2
of relay 1{XP. The entrance relay [9NR is of
course stuck up through a stick cireuit includ-
ing its own front contact 33 and the front con-
tact 32 of the track relay 3T, and the exit relay
ITXR is stuck up through a stick cireuit includ-
ing the front contact 25 of the entrance relay
{6NR and including the stick contact 61 of the
relay HIXR. With these relays {0NR and [IXR
energized the switch machine $SM wiil be oper-
ated to its reverse position -all in a manner as
already described hereinbefore, When the track
switch has been fully operated to its reverse po-
sition and has been locked the signal S10 will be

cleared through the medium of energization of

the signal relay 10G.

With ‘the transfer IDP energized as above
pointed out the repeater transfer relay IDPP is
energized through front contact 85 of the relay

{DP. Picking up of the transfer repeater relay ;

IDPP transfers the code message wires 72, 18, 74
and 75 from the “storage bank {” to the “stor-
age bank 2” through the medium of contacts 17,
80, 83 and 138 of this relay IDPP, so that the re-
ception of g second train description will be stored
in the “storage bank 2” instead of the “storage
bank 1.7

Let us now assume that the operator wishes
to send a class A lettered train from the track
directly in the rear of the signal S2 (see Fig. 1)
into the lettered track Le shown in Fig. 6 of the
drawings. In order to accomplish this the oper-
ator must depress the entrance button 2NB fol-
lowed by depression of one of the lettered exit
buttons 3XBA or 3XBB. Since it is however as-
sumed to be a class A lettered train, he will de-
press the push button 3XBA. Depression of the
push button 3XBA results in energization of the
relays IN, 2P, 3P and 4N, signifying code
~— + -+ —, which in turn results in the energiza-
tion of the relay CSP, all in a manner as already
described. Depression of the push button 2NB re-
sulted in energization of the relay 2NR, which re-
lay 2NR was then stuck up through s stick cireuit
including its stick contact 273 and front contact
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274 of the track relay IT. Picking up of the com-
plete-code relay CSP results in the closure of the
following circuit for the exit relay 3XR, beginning
at the terminal (4), front contact 274! of the
relay 2NR, wire 219, back contact 275 of the relay
N1, back contact 213 of the relay 1Y, winding of
the relay 3XR, back contact 168 of the relay 3NR,
normally closed push button contact 3XB, wire
188, front contact 118 of the relay SR, front
contact 174 of the relay CSP, back contact (66
of the relay DEL, to the other terminal (—).
The relay 3XR will of course then be stuck up
through a stick circuit including its stick contact
{71, With relays 2NR and 3XR energized and
with the relay 1Y deenergized the reverse relay
R! is energized through a circuit including front
contact 172 of the relay 3XR, back contact 211
of the relay 'Y and back contact 263 of the relay
NL. Energization of the relay R! will, of course,
through the medium of relay |'WZ operate the
switch machine SM to a reverse position in a
manner as already described in connection with
“east interlocking plant” shown in Figs. 6 and 7.
Ags the second train progresses past the signal
8% and treads upon the detector track circuit con-
taining track relay IT, the closure of back con-
tact 1715 of this track relay (see¢ Fig. 3) will re-
sult in the energization of the delivery relay DEIL
and will result in the initiation of the code type
communication system shown in Fig, 4A to result
in energization of the storage relays 2DS2 and
2DS3 (see Fig. 5) all in a manner as already de-
scribed in connection with the first train which is
occupying the single track section. Storage of -

5 the train description of the second train in the

storage bank causes energization of the transfer
relay 2DP through an obvious circuit including
back contacts 279 or relay LO!, or 271 of relay
EX!, all in a manner as already described for
storage bank 1. With the transfer relay 2DP now
energized and stuck up through its front contact
89 the transfer repeater relay 2DPP is energized
through the front contact 275! of the relay 2DP.
Picking up of the transfer repeater relay 2DPP
causes closure of its front contact 209 so that if a
third train description is transmitted by a code
type communication system while the “storage
bank 1” and the “storage bank 2” hoth have a
train destination description stored therein, the
third train will be described in the storage relays
3DS shown in Fig. 4A of the drawings, and one
or more of these relays 8DS will be stuck up
through stick circuits including this front com-
tact 209 of relay 2DPP.

Let us now assume that the first and the second
train are still occupying the single track section
and that the operator at the “west interlocking
plant” desires to have a third train enter the
single track section, Let us further assume that
this third train is a B class lettered train and
that for that reason the operator depresses an
entrance button {NB or 2NB and the exit push
button 3XBB. This will result in the transmis-
sion of a code of — - 4 4+ all in a manner as al-
ready described, and will result in the energiza-
tion of the relays 3DS?, 3DS3 and 3DS¢ (Fig. 44)
and with these relays once energized they will
be stuck up through a stick circuit including their
respective stick contacts and including the front
contact 299 of the transfer repeater relay 2DPP.

Reviewing for a moment, there are now three
trains occupying the single track section and the
code + 4+ 4 — is stored in “storage bank {”, the
code — 4 + — is stored in “storage bank 2”, and
the code — 4 4 -+ is stored in the “storage bank
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3”7, and the laimps 1, A and B (lambs A and B not
‘being shown) of storage banks I, 2 and 3, re-
spectively, are illuminated.

With the signal S10 now clear as above pomted
out the first train of the three trains moving from
west to east over the single track section may ac-
cept the signal Si0 and pass into the numbered
track No. As soon as this first train treads upon
the detector track circuit containing frack relay
3T the front contact 32 of this track relay 3T
is opened thereby deenergizing the entrance relay
I1ONR and in turn deenergizing the exit relay
{iIXR as a result of which the signal Si0 is re-
turned to its stop position. The track switch
3TS will, of course, remain in its reverse posi-
tion untll again operated.

Another function performed by the dropping
of the track relay 3T in response to entrance of
the first train upon the detector track circuit
associated with track switch 8TS resides in the
cancellation of the code stored in “storage bank
{” and in the transfer of the train description
stored in storage bank 2 to storage bank | and in
the transfer of the train description stored in
the “storage bank 3” to the “storage bank 2”.

Taking these operating functions up in the
order just given, dropping of the track relay 3T
will result in closing of its back contact (5, but
the closure of this contact 118 will produce no
effect because the executing relay |IDPA was de-
energized in response to the picking up of the
transfer relay IDP. Since the train entered upon
the track section 3 while the signal S{0 was in
its clear position and while the front contact 109
of the signal relay 190G was closed this dropping
of the track 3T causes energization of the track
repeater relay  3TPA through a pick-up circuit
including front contact 108 of relay 3T, front con-
tact 109 of signal relay 18G and wire {§0. With
this track repeater relay 3TPA once picked up it
will remain stuck up through a stick circuit in-
cluding back contact 108 of track relay 37T, wire
i 11 and the stick contact {12 of the track repeater
relay 3TPA. Picking up of the track repeater re-
lay 3TPA results, by reason of opening of its back
contact 21, in deenergization of the track repeater
relay 3TPB. Dropping of the track repeater relay
3TPB results in the opening of its front contact
85:2nd in the cancellation of the code + 4+ 4+ —
stored in “storage bank 17, it being understood
that the transfer relay IDP is now energized and
the storage relays of storage bank | are wholly
dependent upon their stick circuits for energy.
. Also, the dropping of track repeater relay 3TPB
opens the executing circuit for transferring a
train description from “storage bank 2’ to “stor-
age bank 1” at the front contact 136 of the relay
3TPB. This opening of the stick circuits for the
storage relays of “storage bank 1” and the open-
ing of the execution circuit just mentioned is,
however, only momentary because the dropping
of the track repeater relay 3TPB results in ener-
gization of the track repeater relay 3TPC
through back contact £13 and results in closure
of its contact (14 which may be included in the
stick circuits for the-storage relays of “storage
bank {” and also results in the closure of its
front contact 118 which may supply energy to the
execution eircuit just mentioned.  This execution
circuit can, however, not be closed at this time be-
cause front contact 119 of relay IDPA s now
open.

Cancellation of the train description from the
“storage bank I” results in dropping of ‘all- of
the storage relays IDS and in extinguishment of
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‘the lamp I, and this also resulis in the dropping

of the transfer relay {DP, because the transfer
relay 2DP is now energized and at its back con-
tact 277 prevents the stick circuit including the
stick contact 278 of relay IDP from being closed.
Dropping of the transfer relay IDP. results in
picking up of the executing relay (DPA through
its pick-up circuit including the back.contact 22
of transfer relay IDP. Since the detector track
relay 3T is still deenergized this executing relay
IDPA is stuck up through a stick circuit including
the back contact I15 of the track relay 3T, the
wire 116 and the stick contact 117 of the execut-
ting relay IDPA. With this executing relay IDPA
now energized the following executing circuit will
transfer. the code — 4- + — stored in “storage
bank 2” to the “storage bank 17, through the fol-
lowing two pick-up circuits: (1) starting at the
front contact 118 of the track repeater relay
3TPC, front contact 119 of the executing relay
IDPA, front contact 120 of the storage relay
2DS2, and back contact 81 of the transfer relay
{DP, through the lower winding of the storage
relay IDS2; and (2) starting at the terminal
(+), through front contact 118 of the track re-
peater relay 3TPC, front contact 119 of the exe-
cuting relay IDPA, front contact 121 of the stor-
age relay 2DS3, and back contact 84 of the trans-
fer relay (DP, through the winding of the stor-
age relay IDS3. These storage relays {DS2 and
{DS3 will then be stuck up through. stick circuits
including their respective stick contacts and in-
cluding the contacts 114 of the track repeater re-
lay 3TPC., ‘The train description lamp A is now
energized through a circuit including back con=
tact 1083 of storage relay 1DSI, front contacts 131
and 132 of storage relays iDS2 and 1DSS, re-
spectively, and back contact 133 of storage relay
IDSA. - 'The transfer of the train description from
the “storage bank 2” to the “storage bank 1”
took place between the time that the transfer re-
lay IDP-assumed its deenergized position to close
its back contacts 18, 81, 84 and 123 and the time
when the transfer repeater relay IDPP opened its
front contact 181. In other words, as soon as
the train destination has been transferred from
“storage bank 2” to “storage bank 1” and upon
dropping of the transfer relay IDPP and the
opening of its front contact 107, the storage re-
lays of “storage bank 2” are deenergized to wipe
out. the train destination description - stored
therein. . )
It will be noted that the transfer relay {DP
must be picked.up through the back contact S0
of the.transfer repeater relay 1DPP as a result
of which the picking up of the transfer relay |DP
will. be delayed a short time after energization
of the storage relays IDS2 and IDS3. When the
transfer relay {DP .becomes energized to close
its front contact 280 and before the transfer re-
peater relay 2DPP has become deenergized to
open its contact 281, in response to the dropping
of the storage relays of “storage bank 2” and in
turn the dropping of the transfer relay 2DP, an
execution circuit is closed for transferring the
train description stored in “storage bank 2” to
the:“storage bank 27, This execution circuit may
be traced from (4), through front contact 286
of rélay IDP, front contact 281 of relay 2DPP,
executing wire 283 through the following three
branches: (1) front contact 206 of relay 3DS?,
wire 13, back contact 19 .of relay 2DP, and front
contact 80 of relay IDPP through the lower wind-
ing-of the storage relay 2DS2; (2) through front
contact 207 of relay 3DS?, wire 14, back contact




14

€2 of transfer relay 2DP, and front contact 83 of
transfer repeater relay IDPP, through the lower
winding of storage relay 2DS2; and (3) through
front contact 285 of storage relay 3DS%, wire 15,
back contact 288 of transfer relay 2DP, front,
confact 130 of transfer repeater relay IDPP,
through the lower winding of the storage relay
2DS4. These storage relays of “storage bank
2” will obviously remain stuck up through stick
circuifs including the front contact 187 of the
transfer repeater relay iDPP. :

- Reviewing for a moment, we now have the sec-
ond frain description — -+ 4+ — stored in “stor-
age bank {7, and we have the third train descrip-

tion.— + 4 4 stored in “storage bank 27, the -

lamp A of “storage bank 1” is energized, the
lamp B (not shown) of “storage bank 2” is en-
ergized and the track relay 37T is still maintained
deenergized by the first train occupying the track
section 3.

As heretofore pointed out the dropping of the
track relay 3T resulted in the deenergization of
the entrance relay I0NR and the exit relay
1{XR. Let us now assume that the first train

is moving off of the track section 3 resulting in

the picking up of the track relay 3T. Picking up of
the track relay 3T resulfs in the opening of its
back contact {15 and in the deenergization of the
executing relay [DPA. This executing relay

[DPA is, however, slow dropping and before it 4

can open its front contact 98 the following execu-
tion circuit is closed for the relay i2XB: begin-
ning at the terminal (4-), contact of the select-
ing lever ASL in its left-hand position, front con-
tact 98 of the track relay 3T, wire 91, front con-~
tact 98 of the executing relay {DPA, front contact
89 of the transfer relay IDP, back contact 190 of
the storage relay iDS{ (the code — 4+ + - being
stored therein), front contact 134 of relay 1DS2,
wire 135, winding of the relay 12XP to the other
terminal (—). Picking up . of the relay I12XP
through the medium of its front contact 29 re-
sults in energization of the entrance relay I0NR.
Picking up of the entrance relay [0NR, which is

then stuck up through its front contact 33 and -

front contact 32 of relay 3T will then result
through the medium of closure of its front con-
tact 35 in the energization of the exit relay 12XR
through a circuit including front contact 35 of re-
lay 18NR, back contact 35 of relay R3, winding
of the relay 2XR, back contact 37 of relay 12NR,
and front contact 38 of relay 12XP. With the

[
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exit relay 12XR energized the normal relay N3 is -

energized through a circuit including front con-

tact 80 of relay 12XR and back contact 41 of ¢

reverse relay R3.' Energization of the relay N3
with the lock relay 3L energized will result
through the medium of relay 3WZ in the opera-
tion of the track switch 3TS to its normal position
and will result in the clearing of the signal Si0,
all in a manner as already described. The “east
interlocking plant” will' therefore have its
switches and its signals set to direct the second
train, which is a class A lettered train, into the
track section Le.

In the same manner the thlrd train to ap-
proach will, through the niedium of the train
describer, have the “east interlocking plant” set
up to direct this third train, which is a lettered
train of class B, to the track section Le.

It is important that a new train description
should not be -transmitted . from the “storage

bank 3" to either of the storage banks I or 2,

while such storage bank -f or 2.is performing a
transfer -or “cancelling operatmn this in- order
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that the “storage bank 1, for instance, will not
receive a train description before the former
train. description is cancelled or simultaneously
receive a train destination from beth of the stor-
age banks 2 and 3, which of course might result
in setting up a jumbled code, which would identi-
fy some other train which has not actually been
passing the entering point of the single track
section. In order to avoid such a jumbled up
code a delay release bus Re and a delayed pick-
up bus Pu (see Figs. 4A, 4B and 5) have been
provided. The functioning of this delay release
bus and delay pick-up bus will now be explained.

Delay release bus.—This delay release bus Re is
capable of providing a special stick circuit for
each of the transfer relays IDP and 2DP includ-
ing the contacts 278 and 2717, respectively. This
release bus Re is energized through front con-

tacts 270 and 27i* when the lock-out relay LO!

and the executing relay EX! are both energized.
That is, this release bus Re is only energized
when an indication is being executed by the code
type communication system, namely, when the
contacts 263 and 204 of the relays LO! and EX!
are simultaneously energized to transmit an in-
dication stored in the “storage bank 3” to the
storage banks 2 or I, as the case may be. . Let

us assume that the “storage bank [” hag a train

description stored therein, and that in view of
this fact the transfer relay IDP is energized.
Let us further assume that this train description
is being cancelled because the track circuit con-
taining track relay 3T has just become occupied.
This cancellation of the train description stored
in storage bank | would of course tend to drop
the transfer relay IDP because the stick circuit
for its lower winding is broken. If, however, the
code type communication system shown in Fig.
4A is at this time closing the executing circuit
including contacts 203 and 204 of relays LO! and
EX! to transmit a train description to the “stor-
age bank 2” or the “storage bank 1”, the delay
release bus Re is also energized through front
contacts 270 and 2712 of these relays LO! and
EX! as a result of which the transfer relay IDP
has its stick cireuit including its front contact
218 closed, and will remain energized and hold
execution circuits for “storage bank (” open at
back contacts 18, 81, 84 and 123. If the “storage
bank 2” also had had a train description stored
therein then the delay release bus Re would have
held the transfer relay 2DP energized through a
stick ecircuit including the front contact 2717 of
this relay 2DP. . It is thus seen that the first
transfer relay DP, from left to right, to be ener-
gized while the code type communication system
performs an execution function will be main-

" tained energized through a special stick circuit
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which is maintained intact until this execution
function has been completed.

Delay pick-up bus—The delay pick-up bus Pu
is normally supplied with current of (4-) polarity
through the back contacts 278 and 271 of the re-
lays LO! and EX! in multiple, and this pick-up
bus is used for supplying current to the pick-up
circuits for the transfer relays IDP and 2DP,
If, however, these pick-up circuits are closed at
front contacts of storage relays at a time when
the code communication system is performing an
execution function by the closing of its contacts
203 and 204 of relays LO! and EX!, this pick-up
bus is deenergized by reason of the open back
contacts 270 and 27! of these relays LO! and
EX!, so that these transfer relays DP cannot be
picked up except under one condition, namely,
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that relay IDP may be picked up when an aux-
iliary pick-up circuit for such transfer relay IDP
is available. Referring to Fig. 5 it will be seen
that there is such an auxiliary pick-up circuit for
the relay iDP, which auxiliary pick-up circuit
includes the front contact 124 of transfer re-
peater relay 2DPP, back contacts 125, 126, 127
and {28 of the storage relays of ‘“storage bank
27 back contact 90 of the transfer repeater re-
lay IDPP, and front contacts in multiple of the
storage relays of the storage bank f. The signifi-
cance of this pick-up circuit for the relay IDP is
that this transfer relay {DP may be picked up in
spite of the fact that back contacts 270 and 271
of relays LO! and EX! are both open if at that
time the storage. relays of “storage bank 2” are
all deenergized, but the transfer relay 2DPP has
not yet been deenergized to open its contact 124
in response to the dropping of the storage relays
of storage bank 2, possibly because the transfer
relay 2DP has been stuck up temporarily through
the medium of the delay release bus Re and has
thereby maintained energized the transfer re-
peater relay 2DPP. Putting this in other words,
the transfer relay IDP may be picked up in spite
of the deenergized condition of the delay pick-up
bus Pu if at that time the delay release bus Re
is maintaining the transfer relay 2DP energized
through a stick circuit which in turn is main-
taining the transfer repeater relay 2DPP ener-
gized.

By the study of this delay release bus Re and
this delay pick-up bus Pz it is apparent that
these busses bring about an orderly transfer of
train descriptions from one storage bank to an-
other in proper sequence and not in over-lapped
relation.

Operation of the system zllustrated in Figs. 1,
2, 3, 4B, 5, 6 and 7.—The operation of the system
when the unit line wires and track repeater reiay
TP of Fig. 4B is substituted for the code com-
munication system shown in Fig. 4A is substan-
tially the same as that of the system when the
code communication portion is employed, but dif-
fers therefrom by reason of the fact that when
separate line wires are employed the frain de-
scription cede stored in the push button storage
relays of Fig. 3 will be cancelled by the picking
up of the detector track relay IT instead of being
cancelled by the termination of the cycle of op-
eration of the code communication system. In
order, however, to get a more clear understand-
ing of the operation of the system when Fig. 4B
is substituted for Fig. 4A, one train movement
will be considered when the unit line wires of
Pig. 4B are empioyed.

Let us assume that the system comprising Figs.
1, 3, 48, 5 and 6 laid end-to-end with Figs. 2
and 7 laid below Figs. 1 and 6, respectively, is
now under consideration and let us further as-
sume that it is desired to move a train which is
located just to the rear of the. signal S (see
Fig. 1) over the single track section and on to the
numbered track No (see Fig. 6).- To accomplish
this result the operator will first depress the en-
trance push button {NB which will result in the
energization of the entrance relay INR (Fig. 1)
which upon return of the push button INB to
its normal position will be stuck up through a
stick circuit including the front contact 49 of
the track relay T and the stick contact 180.
Picking up of the relay INR will result in the
energization of the relay {Y through an obvious
pick-up circuit. The . opezator then instead of
deprass;ncr the exit button 3XB will: depress the
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exit button 3XB2 (seé Fig. 3). Depression of
the exit button 3XB2 will result in the transmis-
sion of a code character + 4 4 4 to the push
button relays resulting in the energization of the
relays 1P, 2P, 3P and &P. These relays IP, 2P,
3P and &P will then be stuck up through stick
circuits including their respective stick contacts
and also including the normally closed push but-
ton contact CPB, wire i22 and the front contact
290 of the track repeater relay TP (see Fig. 4B).
Picking up of the relays P, 2P, 3P and 4P will
of course result in the energization of the com-
plete-code relay CSP. Picking up of this relay
CSP will result in deenergization of the slow act-
ing relay SR, but befcre this relay SR has had
time enough fo assume its deenergized position
a circuit is momentarily closed for the exit relay
3XR which may be traced from the terminal
(+), through front contact {67 of relay INR,
back contact i48 of relay iR, front contact 213
of relay (Y, winding of the relay 3XR, back con-
tact {88 of the relay 3NR, normally closed con-
tact of the exit push button 3XB, wire 169, front
contact {18 of the relay SR, front contact 174
of the relay CSP, and back contact 166 of the
delivery relay DEL. Relay 3XR upon assuming
its. energized position will' close a stick circuit
therefore including its own front contact ITI.
With the relays INR, {Y and 3XR now eher-
gized the track switch (TS will be cperated to
its normal position, unless it already assumes
that position, after which the signal Si will be
cleared in response to energization of the relay
IG. The train in question will now be free to
move over the track switch ITS as a result of
which the track relay 1T is deenergized.

Deenergization of the track relay (T will
through the medium of its back contact 175 (see
Fig, 3) result in the energization of the delivery
relay DEL, the relay CSP remaining energized in
spite of opening of back contact {64 through its
stick contact 165, Picking up of the delivery re-
lay DEL closes an executing circuit through the
medium of the circuit traced from the terminal
(), through a front contact {78 of the delivery
relay DEL, wire 54, wire 188, through the front
contacts of the storage relays 1P, 2P, 3P and 4P
to the four code wires 122, 132, 742, 752 and 12,
13, 14, 15, respectively, which pass through the
back contacts 16, 19, 82 and 288, respectively, of
the relay 2DP (see Fig. b) then pass through the
back contacts 77, 88, 83 and 139, respectively, of
the relay {DPP, which then pass through the
back contacts 78, 81, 84 and 28, respectively, of
the transfer relay IDP and then pass. through
the lower windings of the code storage relays
IDS1, IDS2, IDS3 and DS4, respectively, there-
by causing all of the code relays of the storage
bank { to be energized. These storage relays
{DS will then of course be stuck up through stick
circuits including the: front contact 85 of the
track repeater-relay STPB.

Dropping of the .track relay {T :also results
in the deenergization of the track repeater relay.
{'TP due to the opening of the front contact 291
of the track relay {T included in the wire 296.
This deenergization of the track repeater relay.
TP will, however, not result in the opening of
the stick circuits for the relays IP, 2P, 3P and
4P, hecause these relays are.now held up through -
an auxiliary stick circuit including the back con-
tact 281 of relay T and wire 297 instead of in~
cluding the.front contact 28 of the track re-
peater relay TP, :

Let us now assume that the tram in. questmn
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has passed over the track switch {'TS and has
vacated the track circuit containing the track
relay IT. Picking up of the track relay IT re-
sults in the energization of the track repeater
relay ITP, but before this track repeater relay
TP had had sufiicient time to close its front
contact 229, the auxiliary stick circuits for the
relays {F, 2P, 3P and 4P are openhed at the back
contact 23t of track relay §T for a sufficient time
to deenergize these relays P. Dropping of the
relays {P, 2P, 3P and 4P will result in deenergiza-
tion of the complete-code relay CSP which in
turn by the cpening of its contact 176 wil] result
in dropping of the delivery relay DEL. Dropping
of the delivery relay DEL will result in the ap-
plication of current to the pick-up bus Pu to
energize a pick-up circuit for the transfer relay
IDP (see Fig. 5) which may be traced as follows:
beginning at the terminal (4-), back contact 178
of the delivery relay DEL, delay pick-up bus Pu,
back contact 88 of the transfer repeater relay
2DPP, back contact 85 of the transfer relay 2DP,
back contact 89 of the transfer repeater relay
{IDPP, through the four front contacts 91, 92, 93
and 29 of the storage relays {DS of storage bank
f all in multiple, through the lower winding of
the transfer relay {DP. Picking up of this trans-
fer relay -fDP will cause closure of a stick circuit
including its own front contact 94, so that if a

second code should be transmitted to the “stor-

age bank 2” it cannot be immediately transmit-
ted to “storage bank 1.’ Picking up of the trans-
fer relay IDP results in the opening of its back
centact 22 and in the deenergization of the exe-

cuting relay IDPA. This executing relay IDPA .

is, however, slow dropping and during its drop-
away period an energizing circuit for the relay
1 {XP will be closed which may be traced as fol-
lows: starting at the terminal (4), lever ASL in
its left-hand “sorting” position, front contact §6
of the track relay 3T, wire §7, front contact 98
with executing relay (DPA, front contact 99 of
the transfer relay {DP, front contact 196 of the
storage relay {13S1, front contact 101 of the stor-

age relay iDS2, through the wire 192 and the .

winding of the relay (iXP to the terminal (—).
Bnergization of the relay IXP will of course
cause the relays {8NR and ii{XR to be picked
up resulting in the operation of the track switch

3TS to its reverse position and in the clearing of :

the signal Si8 in a manner as heretofore fully
described. The train under consideration may
now pass through the single track section and
when it reaches the signal Si8 it wiil find it in
a clear condition with the track switch 3TS in
its reverse position so that the train in question

<
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niay pass upon the track No to which all num-~ -

hered trains should pass.

It should be understood that the four storage
relays of each storage bank are capable of re-
ceiving fifteen different kinds of train destina-
tion indications as is readily obvious to those
skilled in the art of code creation and determinga-
tion relay banks, and as illustrated in the Phin-
ney application above referred to. In practice
there will be fifteen indicating lamps instead of
only the four indicating lamps I, 2, A and B
illustrated. It should also be understood that in
practice there will be as many storage banks as
the maximum number of trains which may oc-
cupy the single track section. The additional

storage banks will of course be identical to the
storage bank 2 except for the addition of Indi-

cating lamps. -

It should also. be understood that fhese indi—b
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cating lamps [, 2, A, B, ete. may be used to in-
form the operator at the “east interlocking plant”
of Figs. 6 and 7 as to the destination of the num-
bered trains when they have reached the track
No and the letfered trains when they have
reached the track Le, and if they are passenger
trains at which platform they are to stop. It
should also be understood that if desired the
“storage bank {” may control a plurality of track
switches to set up any one of a large number
of routes instead of operating only a single track
switch §TS. In this event a large number of
XP relays would be employed one for each route,
and these XP relays would control a single en-
trance relay and the exit relays of a NX system
such as shown in the Langdon application and
patent above referred to.

Reviewing some of the preceding operation
when the first approaching train enters the de-
tector track section as described above, signal
310 is restored to stop, and the relays of the self-
selecting network associated with the setting up
of the route from signal SI0 to signal Sii are
restored to- their normal posifion as has been
heretofore described.

When the first train proceeds through the in-
terlocking plant and leaves the detector. track
section to cause relay 3T to be picked up, relay
3TPA is dropped away after its circuit is opened
at back contact 108 of relay 3T. Relay 3TPB
is picked up when its circuit is closed at back con-
tact 21 of relay 3TPA, and relay 3TPC is dropped
away when its circuit is opened at back contact
{128 of relay 8TPB. The picking up of relay 3TPB
prior to the dropping away of relay 3TPC main-
tains stick energy for relays iDS at front contact
85 of relay 3TPB to cause those storage relays
to remain stuck up.

The picking up of relay 3T, under such con-

o ditions, causes the momentary picking up of re-

lay 12XP when a circuit for that relay is closed
from (4), through a contact of the lever ASI,
closed in a left-hand position, front contact 96
of relay 8T, wire 91, front contact 98 of relay
{DPA, front contact 89 of relay IDP, back con-
tact 100 of relay IDSI, front contact 134 of re-
lay iDS2, wire 135, and winding of relay 12XP,
to (—). After relay i2XP has had sufficient
time to pick up, relay IDPA is dropped away be-
cause ifs stick circuit is open at back contact
115 of relay 3T and its pick-up circuit is open
at back contact 22 of relay (DP.. The momentary
energization of relay 12XP causes the setting up
of a route from signal Si0 to signal S12 in the
same manner as has been heretofore described.
Thus a route is completely set up for the next
approaching train which has been designated
as of a class to cause the illumination of the lamp
B, and the setting up of a route from signal
Sid to signal S12.

] As the next approaching train, described by the
illumination of lamp B, enters the detector track
section, the storage relays I1DS are released, and
the transfer of stored descriptions ig effective as
heretofqre described if storage for description
of other approaching trains has been effected.
If there are no more descriptions stored for ap-
breaching trains, all of the relays of the sys-
tem are restored to their normal- positions asg
shown and described as soon as the passing train
has left the interlocking plant to allow the re-
lay 3T to pick up.

From the above described example of the mode
operation of the system in setting up routes
accordance with train: descriptions transmitted,

of
in
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it is believed that the general mode of operation
of the system is clearly understood. That is,
in setting up of routes by train describer con-
trol, the reception of a first description code for
a first approaching train effects the setting up of
a route for that train as soon as the description
is received; however, the setting up of a route
for a following approaching train is effected only
after the preceding train has left the detector
track section. Thus, with respect to the self-
selecting network, the route establishing means
is never conditioned by automatic control for a
following train until the preceding ftrain has
left the detector track section.

Upon considering the above description and
also the means for suppressing cancellation of
descriptions and suppressing execution of auto-
matic control as hereinafter described, it will
be readily apparent that an operator may operate
the lever ASL to the automatic sorting position
under a number of conditions other than the
normal condition heretofore considered. One of
such conditions can be, for example, at a time
when there is a description stored for the first
approaching train and there is no route set up.
-Under such conditions, after the lever ASL is
operated to a left-hand position, the route for the
first approaching train must be set up by manual
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designation of such route kecause at that time .

relay {DPA (see Fig. 1) is dropped away because
of the opening of its circuit at back contact 22
of relay IDP. The stick circuit for relay IDPA
is of course open at such time at back contact
{15 of relay 3T. After the route is set up man-

ually for the first train automatic control will .

be effective for following trains as heretofore
described.

A general rule for an cperator to follow in op-
eration of the lever ASL to a left-hand position
is to check his indicator lamps each time to see
if a route is automatically set up for the first
train described, if not he should set up a route
for that train by manual control.

Preconditioning of network—It will be noted
that the self-selecting network is deenergized
while the detector track section is occupied when
automatic control is being used for setting up
routes. That is, the self-selecting network relays
are automatically restored to ncrmal upon the

entering of a train into the detector track sec- :

tion, and the setfing up of another route by au-
tomatic control is not effected until the passing
train leaves the dstector track section. Thus,
due to the fact that the “east interlocking plant”
can be governed by manual control irrespective
of the effectiveness of automatic control, an op-
erator can condition the network for a route for
a following train while the detector track sec-
tion is occupied. The network, when conditioned
in that manner, is maintained energized until it
is restored upon passage of a train, thus render-
ing the automatic control ineffective for chang-
ing a route which is set up by manual control,
because of the general characteristics of the self-
selecting network which, however, does not allow
two conflicting routes to be sel up at the same
time, the first route designated maintaining pref-
erence over the designation of conflicting routes.

Such a mode of operation provides that an
operator can, when the plant is under automatic
control, cause the setting up of a route manually
that does not correspond with the route that
would be set up by aubomatic confrol. - This
method of manual dominance of control may be
necessary where a work train not described in the
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train described is to be mahually routed through
the “east interlocking plant.”  In this case it will
be necessary to suppress cancellation of a train
description by the work train in a manner as ex-
plained hereinafter under the heading “Suppres-
sion of automatic cancellation.” :

Manual cancellation of description storage.—
In order to provide that an operator can manu-
ally cancel descriptions received, cancel buttons
CPB and CAB are provided. Depression of can-
cel button CPB (Fig. 3) causes deenergization of
all of the push button relays P and N providing
the code communication system of Fig. 4A is at
rest.. If a code is however being transmitted
from west to east and the cycle marking: relay
SA is energized while the relay LO is deener-
gized the push button CPB is shunted by front
contact 293 of relay SA and back contact 294
of relay LO in series through wire 288. The can-
cel push button CPB (Fig. 3) .is, however, always
effective when the unit line wire communication
system of Fig. 4B is used.

The depression of the cancel button CAB (Fig.
5) opens the normally closed contact 28 includ-
ed in the normally energized circuit for relay
3TPB to cause that relay to drop away and open
the stick circuit for the relays (DS at front con-
After button CAB is again restored to
its normal position, relay 3TPB is again picked
up, and relay 3TPC is dropped away, thus re-
storing stick energy for the relays 1DS which are
energized either upon transfer of a train descrip-
tion from the storage relays 2DS, or upon re-
ception of the next description over the code
communication system of Fig. 4A or the unit line
communication system of Fig. 4B. If relays IDS
are energized upon transfer of a description from
relays 2DS, the pick-up energy for these relays
is supplied through a circuit including front con-
tact 118 of relay 3TPC.

It is provided that cancellation of desecription
storage codes for the description of the first ap-
proaching train can be effected with lever ASL
in a left-hand position only if signal Si0 is at
stop. If signal S10 is clear, relay 3TPB is main-
tained energized irrespective of the. cancellation
button CAB by a circuit closed from (+), through
a contact of lever ASL closed in a left-hand po-
sition, front contact 137 of relay 180G, wire 138,
back contact 139 of relay SU, back contact 21 of
relay 3TPA, and winding of relay 3TPB, to (—).
. Such control for the relay 3TPB provides that
manual cancellation of stored description codes
cannot take place when this train description has
already caused the automatic sorting of a train
over the track switch in accordance with train
descriptions stored by relays IDS. That is, if
8 description is cancelled when there is no route
set up and the track section is unoccupied, the
transfer of a stored description to the relays iDS
causes the picking up of relay IDP to cause the
execution of the automatic control for the self-
selecting network. If the track section is occu-
bied at the time the cancellation button CAB
is depressed, the stick circuit for relay IDPA will
be closed ab back contact ({5 of relay 3T (see
Fig. 2) to provide that execution will be effected

~when the train leaves the track section to auto-

matieally set up a new route as heretofore de-
scribed. -

Suppression- of automatic cancellation.—In
most conditions encountered in practice where
train describer systems are used,. it is desirable
to be able to send an undescribed train through
the interlocking plant without effecting the auto-
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matic cancellation of train descriptions stored
for other approaching trains. Such an unde-
scribed train could, for example, be a work train.

It is also. desirable to be able to use a frack
switch such as the frack switch 3TS in the pres-
ent embodiment of this invention for switching
moves, without effecting the automatic cancella-
tion of stored train descriptions for approaching
trains.

Thus a suppression button SUB is provided to
suppress cancellation of descriptions upon pas-

sage of an undescribed train. To consider an
example of such suppression, assume an unde-
scribed train to approach signal S0 in a normal
direction of traffic (west to east), and also as-
sume a description code to be stored for a fol-
lowing train by storage relays IDS.

To suppress automatic cancellation upon pas-
sage of the first approaching train of the code
stored by relays IDS, an operator depresses the
button SUB (see Fig. 5). The depression of
button SUB causes the picking up of relay SU
by the energization of a circuit closed from (4),
through contact 148 of button SUB closed in a
depressed position, and winding of relay SU, to
(—). The picking up of that relay closes a stick
circuit from (+4), through back contact (41 of
relay 3TPC, front contact 142 of relay SU, and
winding of relay SU, to (). Energy is also ap-
plied to that stick circuit at back contact (43
of relay 3TPB when track section 3 is occupied
by a train, and that stick circuit is maintained,
upon passage of a train in the normal direction
of traffic, until that train leaves the detector
track section, because relay 3TPB is dropped
away prior to the picking up of relay 3TPC, and
is picked up prior to the dropping away of relay
$TPC.

Thus, i} is provided that relay SU, when once
picked up, is maintained energized until a train
leaves the detector track section proceeding in
the normal direction of traffic, and stick energy
is maintained for relays IDS as long as relay SU
is picked up to close front contact {44 of relay
SU.

The entrance of a train (assumed to be unde-
scribed) into track section 3, when the automatic
cancellation of description codes is suppressed,
causes the picking up of relay 3TPA as hereto-

fore described when considering passage of other ;

trains, and the picking up of that relay causess
the dropping away of relay 3TPB and the pick-
ing up of relay 3TPC. The dropping away of
relay $TPB causes the picking up of relay IDPA

by the energization of a circuit closed from (4, ;

through front contact 148 of relay SU, front con-
tact 148 of relay 3TPA, back contact {47 of relay
3TPB, and winding of relay IDPA, to (—). The
picking up of relay IDPA closes a stick circuit as
has been heretofore described.

Thus, it is provided that relay {{XP or relay
12X, dependent upon the dsscription stored by
relays {DS, is momentarily energized, if lever
ASL iz in a left-hand position, when the passing
undescribed train leaves track section 3 after
suppression of the automatic cancellation of the
description code has been effected. Such a mode
of operation, together with the feature of the
automatic contrel that provides only a2 -momen-
tary execution period for automatically  setting
up rcutes, allows an. operator to manually re-
store a route previously. set up by automatic
contrcl, suppress: canceallation of the description
stored by relays iDS, and sef up another route
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the train for which. the description stored by
relays tDS is provided, all with lever ASL re-
maining in a left-hand automatic control posi-
tion. Upon the undescribed train leaving track
section 8, the route is again set up in accordance
with the train description code stored by relays
{DS, because relay {DP is picked up to close
frent contact 89, and relay {DPA remains picked
up after relay 3T is picked up, long enough, be-
cause of slow action of relay IDPA, to provide
that the rouie is automatically set up for the
particular class of train associated with the de-
scription code stored by the relays {DS.

It is also provided that train movements
against the normal direction of traffic do not
effect the cancellation of stored descriptions.
Thus, for example, the passage of 2 west-bound
train over the route from signal Si{i to signal
510 does not require the actuation of the sup-
pression button SUB to prevent the automatic
cancellation of descriptions. Such a mode of op-
eration is provided in the control of relay $TPA
which can by reason of contfacts (09 and 108
ke picked up only when signal Si6 is clear and
relay 2T is dropped away. It is obvious that
contact {89 is closed only when a route is set
up for east-bound trafiic.

If the lever ASL is in a left-hand position at
a time when an operator wishes to send 2 frain
against the normal direction of traffic as men-
tioned above he must, if he wishes the next
route for a described train to be set automatically,
depress the suppression button SUB, before seb-
ting up the west-bound route by manual control.
This is necessary in order to energize the relay
IDPA so that it may be held energized through
its stick circuit so long as track relay 8T remains
deenergized by the west-~kound train so that the
new route is automatically set up after the west-
hound train has left the route set up for that
train. In other words, the reason for suppres-
sion under such conditions is to provide a pick-up
civeuit for relay {DPA through front contact 145
when the train enters track section 8 so thag
the route previously set up by automeatic control
will again be set up when the uadescribed west-
bound train leaves the detector.track gection 2.

If it is undesirable to cause a signal to clear
immediately in the rear of west-bound train
under such conditions, the operator can set up
the route for the west-bound train without actu-
ation of the suppressicn button, and, after that
west-bound train has left the interlocking plant,
set up the route by manual actuation of an exit
button: for the’train described in the “stérage
bank {.” . ’

Attention is directed to the fact that if the
suppression feature is used and the suppression
relay is picked up that. it will be restored by the
first east-bound: train moving owver the track
switch when such train vacates the track cir-
cuit. This is accomplished by the cpening of
contact §43 in its stick circuit prior to the clos-
ing of contact {4f. It is thus seen if the sup-
pression feature is used for a west-bound train
the cancelling button CAB must be depressed
during the passage of such west-bound train.
In this latter case no cancellastion of train de-
seription takes place but merely cancellation of

-the suppressing feature takes place, the train

description being cancelled during passage of
the next east-bound train. '

- If an operator wishes to cause a west-hound
switching move over track switch 3TS at a time
when 2 different route is already set up.by train
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description control, with lever ASL in a left-
hand position, he can restore the route set up
by pulling out button 16NB and can then pro-
ceed to set up a route for an east-bound train,
such, for example, as from signal S{0 to signal
Sil.
has passed through that route, the operator can
set up a route from signal SI8 to signal S12 for
the train the description of which was stored in
but has since been cancelled from “storage bank
{” by the depression of button 12XB. In view
of that fact that the train making the swifching
move from west to east was undescribed, and
the fact that a train description is stored by the
storage relays 1DS, an operator may, on the other
hand, depress the suppression button SUB to sup-

After the train approaching signal SI8 -

10

press cancellation upon -passage of the unde- .

scribed east-bound train over the route set up
for that train from signal 10 to signal {2. When
the undescribed train leaves track section 3, the
route is again set up in accordance with the
train description code stored by relays IDS in
a manner heretofore described after which such
train description is automatically cancelled from
“storage bank {.”

Fig. 8 modification—If the train . describer
shown in this application is to be used only for
automatically setting up the routes at the “east
interlocking plant” and if normal traffic is fo
move only from left to right, and if no operator
is. to be employed at such “east interlocking
plant” the push buttons {8NB, {6XB, | INB, I1XB,
i2NB and {12X8B and the selecting lever ASL may
be entirely omitted from Fig. 6, the push buttons
3NB, IXB, 2XB and 3XB may be entirely omitted
from Fig. 1 and the exit train describer push but-
tons 3XB2, 3XB3 and 3XBB may be omitted
from Fig. 3, in which event only one miniature
track layout will be necessary. on which the re-
maining push buttons INB, 2NB, 3XB{ and 3XBA
will be mounted as shown in Fig. 8 of the draw-
ings.

The modified construction as conventionally
illustrated in Fig. 8, really comprises a single en-
trance-exit, type system of interlocking including
a long section of single track which is capable of
receiving a large number of trains at the same
time and which interlocking system is so con-
structed that the east end of the interlocking
plant will have its track switch positioned fo the
proper position only when all trains ahead of
the train in guestion have passed over the track
switch or switches. In other words, the NX
interiocking system shown in Fig. 8 is of a con-
struction wherein the track switch at the enter-
ing end is positioned when the enfrance and exit
push buttons are operated and in which the track
switch at the exit end of the system is operated
only when all preceding trains operating over the
interlocking plant have actually passed beyond
the track switch or switches at the exit end of
the system and have vacated its detector frack
circuit.

Fig. 9 modification.—If. it is desirable in prac-
tice that an operator be required to designate
both the entrance and exit ends of each route set
up by manual control, the back contacts 56 and
98 of buttons 11XB and 12XB respectively
should be removed from the circuits in which
they are shown in Fig. 5, and instead be used to
close circuits for their respective XR relays
rather than the XP relays. That is, instead of
closing pick-up circuits for the exit relays IXR
and 12XR (see Fig. 6) through the medium of

20

25

35,

40.

45

50

55

60

65

70

19
and 12XB, these relays | {IXR and 12XR may have
their pick-up circuits directly closed through the
push button contacts 1IXB and 12XB as illus-
trated in Fig. 9 of the drawings. In this modi-
fied construction the relays {{XB and {2XB will
perform the same function as they perform in
Tig. 6 but in this modified construction of Fig. 9
when it is desired to set up a route manually
the operator must first press the entrance but-
ton I8NB after which he must press the proper
exit button {XB or [2XB in order to set up a
route, it being remembered that in the Fig. 6
construction it is unnecessary for the operator
to depress the entrance button (ONB when a
route is set up in an east-bound direction manu-
ally.

Having shown and described interlocking
plants provided for a particular track layout as
one specific embodiment of the present invention,
and several modifications thereof, it is desired to
be understood that the forms shown were se-
lected to facilitate in the disclosure of the in-
vention rather than to limit the number of forms
which the invention may assume; and, it is to
be further understood that various modifications,
adaptations and alterations may be applied to
the specific forms shown to meet the require-
ments of practice, without in any manner depart-
ing from the spirit or scope of the present in-
vention except as limited by the appending
claims.

What I claim is:

1. In an interlocking system of the character
described in which train movements through a
track layout, providing a plurality of conflicting
routes between an entrance point and a plurality
of exit points, are governed in accordance with
descripticns received of destinations for ap-
proaching trains, circuit means for storing de-
scriptions of a destinatien for a first train ap-
proaching said entrance point, an entrance relay
for the entrance point, an exit relay for each
of the exit points, circuit means for energizing
the entrance relay and one of the exit relays
when g description of an approaching train is
stored by said storing means, that exit relay be~
ing selected in accordance with the described
destination for that first approaching train, and
route establishing means respousive to the pick-
ing up of said entrance relay and one of said
exit relays for setiing up a roufe between those
entrance and exit points.

2. In an interlocking system, a track layout
including at least one track switch and having a
signal located at an entrance point facing the
points of said switch for governing traffic over
such switeh in its different positions, a detector
track section associated with said track switch, a
manually operable control button for said signal
location and for the exit end of each route over
said track switch, an entrance relay for said
entrance control button, an exit relay for each of
said exit control buttons, circuit means con- .
trolled by said buttons for picking up its corre-
sponding  relay when actuated, stick circuit
means. for said entrance relay for maintaining
such entrance relay picked up dependent upon
the unoccupied condition of said: detector track
section, stick circuit means for each exit relay
for maintaining its exit. relay energized only

" when said entrance relay is picked up, route es-

tablishing means rendered active in response to

~the operation of said entrance relay and any

given exit relay for causing the operation of the

the relays {{XP and 12XP by push buttons 11XB 75 track switch and clearing the signal-for govern-
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ing traffic thereover, said means preventing the
setting up of any conflicting route, a train de-
scription receiving apparatus for receiving de-
scriptions of trains from a remote point, and
circuit means controlled by said train description
receiving apparatus and rendered effective upon
the reception of a train description for only mo-
mentarily energizing said entrance relay and that
particular exit reloy of the route required for the
train having its description received by said ap-
varatus, said circuit means being effective only
if said route establishing means is inactive at the
tme of the reception of a train description by
said train description apparatus.

3. In an inferlocking system for railroads, a
track layout providing a plurality of conflicting
routes between an entrance point and a plurality
of exit points, a manual control lever having
two operated positions, route establishing means
for setting up routes between said entrance and
exit points when rendered effective but allowing
only one of such confiicting routes to be estab-
lished at any one time, designating means for
manually designating an exit point, means for
storing train descriptions, circuit means for auto-
matically rendering effective said route estab-
lishing means for setting up routes selected in
accordance with stored descriptions stored in said
means for siering train descriptions only if said
control lever is in a first operated position, and
circuit means for rendering effective said route
establishing means when said control lever isin a
second position upon the manual designation of
an exit peint by said designating means.

4. In an interlocking system for railroads of
the character described for settihg up routes
through a track layout between an entrance point
and a plurality of exit points; a manual control
lever having three operated positions; sforing
means for storing train descriptions; route estab-
lishing means for setting up routes between the
entrance and exit points when rendered effective,
only- one route being set up at any one time;
circuit means for automatically rendering effec-
tive said route establishing means for setting up
routes selected in accordance with stored descrip-
tions in said storing means of destinations for
trains approaching the sntrance point, only if
said control lever is in a first operated position;
circuit means for automatically rendering effec-
tive said route estahlishing means upon the exit
of each train from the track layout at one exit
point for setfing up a route for a following train
between the entrance point and another exit
point, only if said control lever is in a second
operated position; exit means for manually desig-
nating an exit point; and circuit means for ren-
dering effective said route establishing means,
when said control lever is in'said first, said see-
ond or 2 third cperated position, upen the man-
ual designation of an exit point by said exit
means for a route between the entrance point
and the exit peint thus designated.

5. In an interlocking system of the entrance-
exit type for governing track switches and sig-

nals associated with a track layout providing a

-plurality of routes between a common entrance
point and a plurality of exit points, manually
operable contact means for each exit point, an
enfrance relay for the entrance point, -circuit
means for energizing said entrance relay when-
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of the exit points, and route establishing means
responsive to the picking up of said entrance re-
lay and the actuation of the contact means for

- trance relay is picked up,
5.
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any given exit point for settingﬁpa route between

"said entrance point and the exit point for which

said contact means is actuated.

6. In an interlocking system, a track layout
having two routes between an entrance point and
two exit points with signals for governing traffic
over such routes, a detector track section asso-
ciated with said track layout, an entrance relay .
for said entrance point, an exit relay for each of
said exit points, means for initially energizing
said entrance relay and one of said exit relays,
route establishing means responsive to the oper-
ation of said entrance relay and any given exit
relay for setting up the corresponding route and
clearing a signal governing traffic thereover, and
means controlled by said detector track section
upon the leaving of a train from either one of
said two routes for causing the energization of
said entrance relay and that particular exit relay
required to set up the other of said two routes,
whereby the passage of trains over said detector
track section effects the setting up of said two
routes alternately.

7. In an interlocking system, a track layout
having a plurality of routes between s single en-
trance point and an exit point for each route
with a signal for governing traffic. over such
routes from said entrance point, an entrance
relay for said entrance point, an exit relay for
each of said exit points, a manually operable
button for said entrance point, a manually oper-
able button for each of said exit points, circuit
means associated with each of said buttons and
responsive to the operation of its button for en-
ergizing its corresponding entrance or exit relay,
route establishing means rendered active in re-
sponse to the picking up of said entrance relay
and the picking up of the exit relay for the exit
end of any given route for setting up the corre-
sponding route and clearing a signal governing
traffic thereover, said route establishing means
preventing the setting up of more than one of
said routes at the same time, whereby the joint
operation of the manually operable button for
said entrance point and the manually operable
button for an exit point alone accomplishes the
setting up of the designated route, a plurality of
route control relays there being one for each of
the routes through said track layout and ener-
gizable from a remote point, and circuit means
controlled by said route controlling relays for
energizing said entrance relay and that particu-
lar exit relay required to set up the route corre~
sponding to such route control relay, said circuit
means being effective only if said route establish-
ing means is af that time inactive,

8. In an interlocking system, a track layout in-
cluding a track switch and g signal located at the
facing point of said track switch for governing
traffic over such switch in its two positions, a
detector track section associated with said track
switch, a manually operable control button for
said signal and for the exit end of each route
over said track switch, an entrance relay for said
entrance control button, an exit relay for each
of said exit control buttons, circuit means for
for each route controlled by its entrance button
and its exit button for picking up its correspond-
ing exit relay, stick circuit means for said en-
trance relay including a front contact of the
track relay for said detector track section, a stick
circuit for each of said exit relays for maintain-
ing its exit relay energized only when said en-
| route establishing
means rendered active in response to the picked
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up condition of said entrance relay and the
picked up condition of the exit relay for any
given route over the track switch for causing the
operation of the track switch to the position re-
quired to set up that route and cause the clearing
of the signal for governing traffic over such route,
a train describer for receiving and storing the
descriptions of trains as transmitted from a re-
mote point, said train describer being so ar-
ranged as to effect the cancellation of the frain
description of the first order upon the entrance
of a train into said detector track section and
cause the transfer of the train description of each
of the successive orders to the next lower order,
circuit means controlled by said train describer
for momentarily effecting energization of said
entrance relay and that particular exit relay of
the route required for the train having its de-
scription of the first order as sfored in said de-
scriber, said circuit means being effective at the
time of the reception of a train description of
the first order if said route establishing means
is inactive at that time but being effective only
upon the leaving of a train from said detector
track section upon the reception of a train de-
seription of said train describer during the occu-
pied condition of said detector track section.

9. In an interlocking system for railroads, a
track layout having a plurality of routes between
a single entrance point and a corresponding
number of exit points with signals for governing
trafiic over such routes from said entrance point,
a manually operable control button for each of
said entrance and exit points, route establishing
means initially rendered active in response to
the operation of a control button for said en-
trance point and the control button for any given
exit point for setting up a route between the cor-
responding entrance and exit points and clearing
a signal therefor, said means remaining active
until a train passes into the established route,
a train description apparatus for receiving and
storing train descriptions in the order received
from a remote point, means acting on said train
description apparatus to effect the cancellation
of the description of the lowest order and trans-
ferring each remaining description to the nex
lower order automatically upon an entrance of a
train into the corresponding route, means con-
trolled by said train description apparatus and
effective, upon the storing of a new train de-
scription of the lowest order following the can-
cellation of the old description of the lowest
order, for initially causing said route establish-
ing means rendered active to set up a route cor-
responding to the new description of the low-
est order, said means being only momentarily
effective, means acting on said train description
apparatus for manually causing the cancellation
of the description of the lowest order, and means
for preventing the manual cancellation of a de-
scription of the lowest order whenever a train
is present in any one of said routes and when-
ever said entering signal is cleared.

10. In an interlocking system, a track layout
having an entering signal from which a plurality
of routes diverge, a detector track section asso-
ciated with said signal, a manually operable con-
trol button for said entering signal and for the
exit end of each of said routes, route establish-
ing means rendered active in response to the ac-
tuation of said entrance control button and any
given exit control butten alone for setting up a
route between the corresponding points and
clearing said entering signal, a train description
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receiving and storing apparatus for storing- de-
scriptions in the order received and transferring
each description to the next lower order upon
the cancellation of the description of the lowest
order, means effective to cancel the description
of the lowest order upon the entrance of a train
into said detector track section, .execution cir-
cuit means controlled by said train description
apparatus for only momentarily controlling said
route establishing apparatus to set up a route
in accordance with the description of the lowest
order stored in said train description receiving
and storing apparatus, and circuit means con-
trolled in accordance with traffic conditions and
the condition of said entering signal for delaying
the control of said route establishing means by
said execution circuit means upon the storage
of a description in the position of the lowest
order- if said entering signal is. cleared, -said
means remaining effective until said entering sig-
nal is returned to stop and said detector track
section is unoccupied. :

11. In an interlocking system, a track layoub
having an entering signal from which a plurality
of routes diverge, a deteclor track section asso-
ciated with said signal, a manually operable con-
trol button for said enfering signal and for the
exit end of each of said routes, route establish-
ing means rendered active in response to the ac-
tuation of said entrance control button and any
given exit control button alone for setting up a
route between the corresponding points and
clearing said entering signal, a train description
receiving and storing apparatus for receiving and
storing descriptions in the order received and
transferring each description to the next lower
order upon the cancellation of the description
of the lowest order, automatic cancellation means
controlled by the occupied and unoccupied con-
dition of said detector track section and acting
to cancel the description of the lowest order
upon the entrance of a train into said dstector
track section, execution circuit means controlled
by said train description apparatus for only mo-
mentarily controlling said route establishing ap-
paratus to set-up a route in accordance with the
description of the lowest order then stored in
said train description receiving and storing ap-
paratus, and suppressing circuit means rendered
effective in response to manual actuation to act
on said automatic cancellation means to prevent
the cancellation of a description of the lowsst or
any other order upon the passage of a train into
said detector track-section, said suppression cir-

5 cuit means being automatically rendered ineffec-

tive upon the passage cf such train out of said
detector track section.

12. In an interlocking system, a track layout
having a plurality of routes diverging from a
common euntrance point at which an entering
signal is located for governing traffic over such
routes, a detector track section located. imme-
diately in advance of said entering signal, a
control panel having a miniature track diagram
of said track layout, a manually cperable control
button located at a point on said control panel
corresponding to said entrance point, said button
being self-restoring from an operated position
and also from g cancelling position to a normal
position, a manually operable exit control but-
ton of the self-restoring type for the exit end
of each of said routes, an entrance relay for
said entrance confrol button, a pick-up circuit
for said entrance relay closed when said entrance
control button is in an operated position, a stick
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circuit for said entrance relay including said
entrance control button in its normal position
and in its operated position and also including
a contact closed only when said detector track
section is unoccupied whereby the operation of
said entrance control button to its cancelling po-
sition or the entrance of a train into said de-
tector track section opens the stick circuit for
said entrance control relay, route establishing
means initially rendered active in response to
the operation of said entrance relay and any
given exit control button for causing the estab-
lishment of the corresponding route and the
clearing of said enfering signal, said route estab-
lishing means remaining active so long as said
entrance relay remains picked up, a train de-
seription receiving and storing apparatus for
receiving and storing descriptions in the order
received the first received being of the lowest
order and transferring each description to the
next lower crder upon the cancellation of the
description of the lowest order, circuit means
controlled by the entrance of a train into said
detector track section for cancelling the descrip-

tion of the first order, and circuit means con-

trolled by said train description receiving ap-
paratus, so as to be rendered effective only mo-
mentarily upon the storage of a new deseription
of the first order, for initially energizing said

entrance relay and acting the same as the opera- .

tion of a particular one of said exit control but-
tons for causing the response of said route estab-
lishing means to set up the corresponding route,
whereby a route set up automatically by said

train description apparatus may be cancelled by -

actuation of said entrance control button to a
cancelling position and a different route may be
subsequently set up by manual operation of said
entrance control button and one of said exit but-
tons irrespective of ‘the continued storage of
that train description in said train description
receiving apparatus.

13. In a switch and signal control system, a
track layout having a plurality of conflicting
routes extending between a common entrance
‘point and a plurality of exit points, manually
operable contact means for designation of each
of said exit points, circuit means for storing
descriptions of destinations for successively ap-
proaching trains in their successive orders, a
detector track section in advance of said en-
trance point, automatic means for designating
each of said exit points in accordance with a
corresponding stored description for the destina-
tion of the first train approaching said entrance
point, such designation being rendered effective
momentarily only when said detector track sec-
tion becomes unoccupied, route establishing
means responsive to the designation of an exit
point by said manual contact means or by said
automatic means for setting up a route between
the exit point thus designated and said entrance
point, such route establishing means being ef-
fective only if there is no conflicting route estab-
lished and circuit means for maintaining said
route establishing means effective until restored
upon the entrance of a train at said entrance
point, whereby the designation of an exit point
by manual control prior to the designation of
ancther exit point by automatic control is supe-
rior to the designation by automatic control if
such manual designation is effected when said
detector track section is occupied.

14. In an interlocking system of the entrance-
exit type as described for governing train move-
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ments through a track layout providing a plu-
rality of routes between an entrance point and
a plurality of exit points; manually operable
contact means of the self-restoring type for
each of the entrance and exit points; a detector
track section associated with said entrance
point; route establishing means initially rendered
effective in response to the momentary actuation
of said contact means for any given exit point
alone for setting up a route between said entrance
point and said given exit point, said route estab-
lishing means remaining effective dependent
upen the unoccupied condition of said detector
track section; means restoring said route estab-
lishing means to normal when such detector
track section becomes occupied; and means re-
spensive to the momentary actuation of said
contact means for said entrance point for re-
storing said route establishing means to normal
for any of the roufes emanating from that
entrance point.

15. In a switch and signal contrel system, a
rack layout having at least one track switch
for providing at least two routes between an
entrance point and two exit points, an entering
signal at said entrance point, a detector track
section associated with said track switch, manu-
ally operable  control buttons associated with
said entrance and exit points, route establish-~
ing means initially rendered effective in response
to the operation of said control button for -said
entrance point and the control button for any
given exit point for setting up the route be-
tween such entrance and exit point and for clear-
ing said entering signal, said route establishing
means remaining effective until said detector
track section becomes occupied at which time
it is restored to ncrmal, and means controlled
by said detector track section upon the leaving
of a train from either one of said two routes
for causing said roube establishing means to be
effective to set up the other of said two routes
the same as if said control buttons had been
actuated, whereby the passage of trains over
said detector track section effects the sefting
up of said two roubes alternately.

16. An interlocking system comprising a
single track section connecting two track switches
to provide a plurality of routes in one direction
from a pluralify of entrance points to a plurality
of exit points, an entrance button for each en-
trance point and an exit button for each exit
point, a switch machine for each of said track
switches, a train describer system including a
plurality of storage banks of relays each storage
bank by the condition of energization of its relays
describing a train destination for a particular
exit point and including means for transferring
a train description from a higher order storage
kank to -a lower order storage bank upon can-
cellation of the description from the lower order
storage bank, a detector track circuit including
a track relay for each track switch, signal means
for governing trafiic over the frack switch at
the entrance end, means responsive to the actua-
tion of one entrance button and one exit button
to cause operation of said entrance switch ma-
chine in accordance with the particular en-
trance button operated and to set up a train
description in said train describer in accordance
with the exit button operated and to cause clear-
ing of said signal means and upon dropping of
the track realy for such entrance switch due
to occupancy of its track circuit causing opera-
tion of said switch machine at the exit end to
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a position dependent on the. train description
stored in the lowest order bank of said train
describer provided all preceding trains have
vacated said single track section, and means
responsive to dropping of the track relay for
the track switch at the exit end of said single
track section to cancel the train description
from the lowest order bank in said frain de-
scriber.

17. An interlocking system comprising a single
track section connecting two track switches to
provide & plurality of routes in one direction
from g plurality of entrance points to a plurality
of exit points, an entrance button for each en-
trance point and an exit button for each exit
point, a switch machine for each of said track
switches, a train describer system including a
plurality of storage banks of relays each storage
bank by the condition of energization of its
relays describing a train destination for a partic-
ular exit point and including means for trans-
ferring a train description from a higher order
storage bank to a lower order storage bank upon
cancellation of the description from the lower
order storage bank, a detector track circuit in-
cluding a track relay for each track switeh,
signal means for governing traffic over the track
switch at the entrance end, means responsive
only to the operation of one entrance button
and one exit button to store a train description
in one of said storage banks in accordance with
the exit button operated, means responsive to
the storing of a new description in said train
describer to cause operation of the switch ma-
chine for the track switch at the entrance end of
said single track section in accordance with
the entrance button operated and to cause
clearing of said signal means, and means respon-
sive to the occupancy of the detector track cireuit
associated with the track switch at the entrance
end of said single track section to cause opera-
tion of the switch machine at the exit of said
single track section in acgcordance with said
train description only when ail preceding trains
have vacated both said single track section and
the detector track circuit associated with the
track switch at the exit end of said single track
section.

18. An interlocking system comprising a single
track section connecting two track switches fo
provide a plurality cf routes in one direction
from a plurality of entrance points to a plurality
of exit points, a detector track circuit for ‘each
track switch, an entrance button for each en-
trance point and an exit button for each exit
point, a signal for each entrance point and a
signal at the exit end of the single track sec-
tion, a train describer comprising a push but-
ton storage bank and a plurality of storage relay
banks for storing s plurality of train descrip-
tions in the order in which they are received and
for maintaining these descriptions in that order
and for allowing automatic cancellation of said
descriptions only in that order, means for power
" operating the track switch at the exit end of
said single track section to a position in accord-
ance with the first described uncancelled train
description stored in the storage banks of said
train describer end for clearing the signal at the

exit end of said single track section provided the f

detector track circuit associated with said track
switch at the exit end of said single track sec-
tion is not then occupied, means responsive only
to the joint operation of an entrance button and
an exit button to first register a train descrip-
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tion in said push button bank in accordance with
the particular exit button operated and when a
complete description has been stored in said push
button bank to operate the track switch at the
entrance end of said single track section in ac-
cordance with particular entrance button oper-
ated and to clear the siznal corresponding to
that entrance button if the detector track circuit
associated with that track switch is not occu-
pied, and means responsive to entrance of g train
upon that detector track circuit to transfer the
train description stored in said push button stor-
age bank to the first vacant storage relay bank
of said train describer.

19. An interlocking system comprising a single
track section connecting two track switches to
provide a plurality of routes in one direction
from a plurality of entrance points to a plural-
ity of exit points, an entrance button for each
entrance point and an exit button for each exit
point, a train describer for storing a plurality of
train descriptions in the order in which they are
received and for maintaining these descriptions
in that order and for allowing automatic can-
cellation of said descriptions only in that order,
means for power operating the track switch at
the exit end of said single track section to a po-
sition in accordance with the first described un-
cancelled train description stored in said train
describer if the track circuit associated with this
track switch at the exit end of said single track
section is not then occupied; and means respon-
sive only to operation of an entrance button and
an exit button to power operate the track switch
at said entrance end in accordance with the par-
ticular entrance button operated and to register
a train description in said train describer in ac-
cordance with the particular exit button oper-
ated.

20. An interlocking system comprising & single

track section connecting two track switches to

provide a plurality of routes in one direction from
a plurality of entrance points to a plurality of
exit points, an entrance button for each en-
trance point and an exit button for each exit
point, a train describer for storing a plurality of
train descriptions in the order in which they are
received and for maintaining these descriptions
in that order and for allowing automatic cancel-
lation of said descriptions only in that order,
means for power operating the track switch at
the exit end of said single track section to a po-
sition in accordance with the first described un-
cancelled train description stored in said train
describer if the track circuit associated with this
track switch at the exit end of said single track
section is not then occupied, and means respcn-
sive only to operation of an entrance button and
an exit button to first register-a train descrip-
tion in said train describer in accordance with
the particular exit button operated and when a
complete deseription has been stored therein to
power operate the track switch at said entrance
end in accordance with the particular entrance
button operated. ’ :

21. An interlocking system comprising a single
track section connecting two track switches to
provide a plurality of roufes in one direction
from a plurality of entrance points to a plurality
of exit points, an entrance button for each en-
trance point and an exit button for each exit
point, a signal for each entrance point, a train
describer for storing a plurality of train descrip-
tions in the order in which they are received and
for maintaining these descriptions in that order
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and for allowing automatic cancellation of said
descriptions only in that order, means for power
operating the track switch at the exit end of
said single track section to a position in accord-
ance with the first described uncancelled train
description stored in said train desecriber if the
track circuit associated with this track switch
at the exit end of said single track section is not
then cccupied, and means responsive only to op-
eraticn of an entrance button and an exit but-
ton to first register a train description in said
frain describer in accordance with the particu-
lar exit button operated and when a complete
description has been stored therein to power op-
erate the track switch at said entrance end in
accordance with the particular entrance button
operated and fo clear the signal correspending
te the entrance button operated.

22. An interlocking system comprising a singie .

track section connecting two track switches to
provide a plurality of routes in one direction from
a plurality of entrance points to a plurality of
exit points, an entrance button for each en-
wrance point and an exit button for each exit
point, a train describer for storing a plurality of
train descriptions in the order in which they are
received and for maintaining these descriptions
in that order and for allowing automatic can-
celiation of said descriptions only in that order,
means for power operating the track switch at
the exit end of said single track section to a po-
sition in accordance with the first described un-
cancelled train description stored in said train
describer if the track circuit associated with this
track switch at the exit end of said single track
section is not then occupied, an entrance relay
for each entrance button, means responsive only
to joint operation of an entrance button and an
exit button to register a train description in said
train describer in accordance with the exit but-
ton operated, and means controlled by said train
describer and by said entrance button tc power
operate the track switch at said entrance end in
accerdance with the particular enfrance relay
operated.

23. In an interlocking system, a track layout
having a plurality of routes between an entrance
point and a plurality of exit points with signals
for governing traffic over such routes, train de-
scription apparatus for storing the description
oi one or more train destinaticns at one time,
manually operable devices one for each destina-
tion for setting up train destinations in said
train description apparatus, an entrance relay
for sald enfrance point, an exit relay for each
of said exit points, circuit means controlled by
sald train description apparatus for energizing
said entrance relay and that particular exit re-
lay of the route required for the train having
its description stored in said storing apparatus,
and route establishing means responsive to the
operation cf said entrance relay and any given
exit relay for setling up the corresponding route
and clearing a signal governing traffic there-
over, said means preventing the setting up of any
other of said routes.

24. ITn an interlocking system of the charac-
ter described in which train movements through
a track layout, providing a plurality of conflict-
ing routes between an entrance point and a plu-
rality of exit points, are governed in accordance
with descriptions received of destinations for ap-
proaching trains, code responsive means for re-
ceiving said descriptions of destinations of ap-
proaching trains, circuit means for storing such
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descriptions of destinations for trains approach-
Ing said entrance point, an entrance relay for the
entrance point, an exit relay for each of the
exit points, circuit means for energizing the en-
trance relay and one cf the exift relays when a
description of an approaching train is stored by
said storing means, that exit relay being select-
ed in accordance with the described destination
for that first approaching train, and route estab-
lishing means responsive to the picking up of
sald entrance relay and said selected exit re-
loy for setting up a route betwesn those entrance
nd exit points.

25, An interiocking. system comprising a sin-
gle track seciion connecting two track switches
%0 provide a plurality of routes in one gdirection
from a plurality of entrance points to a plural-
ity of exit points, an entrance button for each
entrance point and an exit button for each exit
point, a switch machine for each of said track
switches, a train describer system including a

‘urality of storage banks of releys each storage
mank by the condition of energization of its re-
lays describing a train destination for a partic-
ular exit pcint and including means for trans-
ferring a train description from g higher order
storage bank to a lower order storage bank upon
cancellation of the description from the lower or-
der storage bank, a code type communication
system for transmitting train descriptions to said
train describer system, s detector track circuit
including a track relay for each track switeh,
signal means for governing traffic over the track
switch at the entrance end, means responsive to
the actuation of one entrance button and one
exit button to cause cperation of said entrance
switch- machine in accordance with the partic-
ular entrance button operated and to set up a
train description in said train describer in ac-
cordance with the exit button operated and to
cause clearing of said signal means and upon
dropping of the track relay for such entrance
switch due to occupancy of its track circuit
causing opcration of said switch machine at the
exit end to a position dependent on the train
description stored in the lowest order bank of
said train describer provided all preceding trains
have vacated said single track section, and means
responsive to dropping of the track relay for the
track switch at the exit end of said single track
section to cancel the train description from the
lowest order bank in said train describer.

26, An interlocking system comprising a sin-
gle track section connecting two track switches
to provide a plurality of routes in one direction
irom a plurality of entrance points to g plural-
ity of exit points, an entranece button for each
entrance point and an exit button for each exit
point, a signal for each entrance point, a train
describer for storing a plurality of train descrip~
tions in the order in which they are received and
for maintaining these descriptions in that order
and for allowing automatic cancellation of said
descriptions only in that order, a communication
system of the code type for transmitting train
descriptions to said train describer, means for
power operating the track switch at the exit end
of said single track section to a position in ac-
cordance with the first described uncancelled
train description stored in said train describer
if the track circuit associated with this track
switch at the exit end of said single track sec-
tion is not then occupied, and means respon-
sive only to operation of an entrance button
and an exit button to first transmit a train de-
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scription through the medium of said communi-
cation system in accordance with the particu-
iar exit button operated and when a complete
description has been transmitted by said com-
munication system to power operate the track
switch at said entrance end in accordance with
the particular entrance button operated and
to clear the signal corresponding’ to the entrance
button operated.

27. In an interlocking system of the entrance-
exit type provided for governing train move-
merts through a track layout providing a plu-
rality of routes between an enfrance point and
a plurality of exit points and which establishes
no route under normal conditions; manually op-
erable contact means for the entrance point
and for each of the exit points; route establishing
means responsive either to the actuation of said
contact means for said entrance point and an
exit point or to the actuation of said contact
means for the exit point alone, for setting up a
route between the entrance point and that desig-
nated exit point for governing traffic in a di-
rection from said entrance point toward said
designated exit point if no conflicting route is
set up: and means responsive to the actuation
of said contact means for the entrance point to
a particular position for restoring to normal the
route establishing means for any route emanat-
ing from that entrance point irrespective of
whether such route was set up by the actuation
of contact means at both said entrance point
and said exit point or by actuation of the con-
tact means at said exit point only.

928. In an interlocking system of the entrance-
exit type; the combination with a track layout
having a plurality of entrance points and a plu-
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point to govern traffic into & route emanating

~from such point; manually operable contact
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rality of exit points; manually operable contact -

means for each of said entrance points and for
each of said exit points; route storing means in-
itiated in response to successive operation of pairs
of contact means to store descriptions of one or
more conflicting routes in the same order as said
pairs of contact means are operated, where the
first contact means operated of each pair consti-
tutes the contact means for the entrance end and
the second contact means of each pair operated
constitutes the contact means for the exit end of
a route through said track layout; route estab-
lishing means controlled by said route storing
means to set up any particular route in accord-
ance with its stored description; and means for
interlocking said route establishing means to al-
low a route to be set up only after the preceding
description of a route has been cancelled, said
route establishing means functioning to set up
routes one at a time and in succession in the same
order in which said pairs of contact means were
operated even though the second pair of contact
means is operated before an occupied route set
up by the operation of the first pair of contact
means is vacated.

29. In an interlocking system of the entrance-
exit type; the combination with a track layout
having a plurality of entrance points and a plu-
rality of exit points; a signal for each entrance
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means for each of said entrance points and for
each of said exit points; route storing means
controlled to store route descriptions in the order -

.in which pairs of said contact means are opei=

ated, each pair of contact means defining  the
ends of a route; and route establishing means
controlled by said route storing means to set up
routes, and clear the signal for each route only
after the preceding route has peen vacated and
its description cancelled and the new route has
been set up, in succession in the same order in
which said pairs of contact means were operated,
even though the third pair of contact means is
operated before an occupied route set up in re-
sponse to the operation of the first pair of con-
tact means is vacated or the route set up in re-
sponse to the operation of the second pair of con-
tact means is vacated.

30. In an interlocking system of the entrance-
exit type; the combination of an actual track
layout having a plurality of entrance points and
a plurality of exit points constituting the ends
of conflicting routes; a signal at the entrance to
each route on the actual track layout to govern
traffic into such route; a miniature track layout

‘having a plurality of entrance points and a plu-

rality of exit points and conforming to said ac-
tual track layout; manually operable contact
means at each entrance point and at each exit
point of said miniature track layout; route storing
means to store route descriptions in the same or-
der in which pairs of contact means, defining the
ends of the routes defined by such route descrip-
tions, are operated; and route establishing means
controlled by said route storing means to estab-
lish routes in the same order as corresponding
route descriptiong are stored only after the pre-
ceding route has been vacated and its description
cancelled even though the second pair of contact
means is operated before the route on the actual
track layout set up by the operation of the first
pair of contact means is vacated.

31. An interlocking system comprising a single
track section connecting two track switches to
provide g plurality of routes in one direction from
a plurality of entrance points to a plurality of
exit points; an entrance button for each entrance
point and an exit button for each exit point;.
route storing means for storing route deserip-
tions in the order in which pairs of buttons, each
pair comprising the entrance button and the
exit button for a particular route, are operated;
and route establishing means controlled by said
route storing means to set up a new route upon
the vacating of the preceding route, and cancella-
tion of its description, in accordance with the
next route description stored in said storing
means, to set up such routes in succession in {he
same order in which said pairs of buttons were
operated even though the second pair of buttons
is operated before an occupied route set up by the
operation of the first pair of buttons is vacated.
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