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-This invention relates to railway signaling systems; and
more particularly pertains to signaling systems for
stretches of single track which are provided with spaced
passing sidings to permit train movements in both di-
rections.

In systems of the so-called centralized traffic control
type extensive stretches of trackway may be placed under
the jurisdiction of a central control office. A dispatcher,
or operator, is provided with a control panel having a
miniature track diagram representing the stretch of track
under his supervision. Control levers are provided on
such panel for controlling track switches and signals at
various field locations; and, indication lights are also
provided on the panel to indicate particular conditions
such as the conditions of track switches, signals and
detector track circuits. .

In most systems, the control office is connected to the
various switch and signal locations by a code type com-
munication system which, when activated, transmits se-
lected control and indication codes between the control
office and field locations. Such systems require the op-
erator to arrange meets between opposing trains at pass-
ing siding locations by manipulating track switch and
signal control levers in accordance with the desired rout-
ing arrangement. The code communication apparatus
is then activated to transmit selected control codes to
the siding end locations.

The arrangement of meets between trains is usually
based on a train classification basis under which some
trains are superior to others. Thus, for example, a
freight train may be routed into a siding to await the
passing of a fast passenger train which may be moving
in either the same or oposite direction. When the trains
are past the point of possible conflict the operator causes
the transmission of selected controls to the siding end
locations for operating track switches and signals to al-
low the trains to depart from the passing siding loca-
tion.

At all times the dispatcher, or operator, is aware of
train positions by observing track occupancy lights in the
track diagram. However, the operator must be able to
mentally correlate occupancy indications with particular
trains.

In view of the above considerations, the present inven-
tion proposes the use of storage means, or train describ-
ers, which can be operated to store descriptions of train
classifications for trains approaching siding end locations;
and, such descriptions are used to arrange routes for trains
and to arrange meets betwéen trains automatically.
Through the use of a plurality of storage means and in-
terconnecting transfer circuits a train description can be
advanced as the train advances through successive track-
circuited sections. Thus, a description introduced into
a storage unit as a train enters a block can be advanced
by the train to a storage unit at a siding end location,
and can be used to initiate controls for routing the train
through either the main track or the passing siding.

Since storage means are provided at both ends. of a

10

2

siding, a comparison between concurrently stored descrip- -

- tions for opposing trains is made, and the superior descrip- -

tion determines which train will be routed into the siding.
In the case of identical classes of opposing trains identi- '
fied by concurrently stored descriptions, the present in-
vention provides means for arbitrarily giving superiority
to one train on a directional basis. i .
Thus, the use of storage means to automatically con-
trol train movements relieves the dispatcher of the neces-
sity of performing a large number of switch and signal .

~ control manipulations, thereby simplifying operating pro-
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cedures.

Once a meet between trains is effected and both trains
are clear of the detector track circuits associated with
the track switches at the siding end locations, the switches
and signals must be controlled to permit the trains to
proceed. This can be done either by controls initiated
by the dispatcher or automatically.” The present in- |
vention, therefore, provides both manual and automatic
control means for arranging leaving moves by trains.

‘As previously noted, most systems require the dis-
patcher to be able to mentally correlate track occupancy
indications with particular trains. The use of suitable
multiple position indicators which can display actual train
identification numbers as well as store such numbers in °
contact positions can greatly aid the dispatcher in keep-.
ing -abreast of changing traffic conditions. One type of
indicator which can be employed for embodying the pres-
ent invention is of the type disclosed in the co-pending
U.S. application Serial No. 580,123 of G. E. Marsh filed

April 23, 1956. Such indicator is operable to any one

~of a plurality of positions in which particular electrical
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circuits are opened and closed by its contacts, and the
proper character for that position is located on a tape .
behind a display opening. Thus, such an indicator can .
be used as a code storage means and also be operable to -
visually describe a train. The present disclosure pro-
vides means for operating such indicators and for trans- .
ferring descriptions between indicators so that train move-
ments can be traced visually. In addition, the present .
invention provides means for decoding train descriptions
stored by such indicators, thereby being able to utilize
train descriptions to control switches and signals,

In view of the above, one object of the present inven-
tion is to provide a signaling system for single track rail-
ways having spaced passing sidings in which train descrip-~
tions are stored and are advanced in response to de-
tected train movements.

Another object of this invention is to provide control .
circuits responsive to stored train descriptions for auto-
matically routing trains and arranging meets between
trains at passing siding locations.

Another object of this invention is to provide means
for automatically arranging meets between trains of the
same classification or degree of superiority. :

A further object of this invention is to provide a con-
trol ‘'system employing multi-position indicators for dis-
playing train identification characters and for storing .
train classification descriptions. .

Other objects, purposes and characteristic features of .
the present invention will be in part pointed out as the
description progresses, and will be in part obvious from-
the accompanying drawings, in which: )

Fig. 1 shows diagrammatically a stretch of railway
track and a passing siding, along with a control office,
wayside locations and signaling apparatus;

Fig. 2 shows diagrammatically a portion of a control
panel having a miniature track diagram representing the
stretch of track in Fig. 1, and having various control :
and indication devices;

Figs. 3A-3F when placed together show diagrammati- -
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cally control office circuits for controlling and indicating
train movements through the stretch of track in Fig. 1;

Fig. 4 is an arrangement plan showing how Figs. 3A—
3F must be arranged to present a complete circuit dia-
gram.

Figs. 5A and 5B when placed together form. a code
chart showing the correlation between the operating posi-
tions of a multi-position indicator and arbitrary train
classification descriptions; and

Fig. 6 shows diagrammatically circuit means for con-
trolling code communication apparatus by the circuits
shown in Figs. 3A-3F.

For the purpose of simplifying the illustration and
facilitating in the explanation, the various parts and cir-
cuits constituting the embodiment of the invention have
been shown diagrammatically and certain conventional
illustrations have been employed, the drawings having
been made more with the purpose of making it easy to
understand the principles and mode of operation, than
with the idea of illustrating the specific construction and
arrangement of parts that would be employed in practice.
Thus,, the various relays and their contacts are illustrated
in a conventional manner, and symbols are used to indi-
cate connections to the terminals of batteries, or other
sources of electric current, instead of showing all of the
wiring connections to these terminals.

The symbols () and (—) are employed to indicate
the positive and negative terminals, respectively, of suit-
able batteries, or other sources of direct current; and
the circuits with which these symbols are used always
have current flowing in the same direction. The symbols
(BX) and (NX) represent connections to the opposite

terminals of an alternator, transformer, or other source

of alternating current energy.

The organization and utility of the present invention
will be disclosed through a description of one form of
circuit organization which can be applied. to control and
indicate traffic and signaling conditions in a typical por-
tion of a railway (see Fig. 1).

Fig. 1 represents a stretch of track and an associated
passing siding. It is assumed that the trackway shown

is a portion of an extensive stretch of single track along

which passing sidings are provided at spaced intervals.
The stretch of track and passing siding are divided into
track sections, such as 1AT, 1T, 2T, 3T, 4T and 4AT,
which have associated track circuits for detecting trains.
Using common terminology, track sections IAT and 4AT
are approach track sections, while track sections 2T and
3T are referred to, respectively, as the main and siding
track sections. The passing siding is connected at its
ends to the stretch of track by power operable track
switches 7W and 9W which are selectively positioned
by switch machines 7SM and 9SM. FEach track switch
is protected by a detector track circuit associated with
a short detector track section, such as sections 7DT and
9DT. The various track sections are electrically insulated
from each other by insulated rail joints 10.

Train movements through the stretch of track and pass-
ing siding: are governed by signals. Signal 6R governs
trains moving to the right from track section 1T into
either track section 2T or 3T, while signal 8L governs
trains moving to the left from track section 4T into
either track section 2T or 3T. Trains leaving either
track section 2T or 3T are governed by signals 6LA or
6LB if moving to the left, and by signals 8RA or 8RB
if moving to the right. Approach signals, such as signals
11, are located in advance of each siding end to govern
approaching trains. Intermediate signals 12 are shown
in-accordance with usual practice.

The switch machines and signals can be of any of a
number of well-known electroresponsive types.

It is assumed that the siding end locations are.under

the: jurisdiction of a central control office which .may. be-

located at a considerable distance from the siding area:
Thus, in accordance. with standard. practices; the. various
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switches and signals are controlled via a code communi-
cation system. Various control apparatus and code com-
munictation apparaus are assumed to be located both in
the control office and in the field stations 6 and 8. The
control office and field stations are shown connected by
line wires over which code communication is effected.
The organization of track switch and signal control
circuits located in- the field and including so-called safety
circuits are assumed to be of any of a number of standard
types which are well-known in the art. Therefore, the
present disclosure will be directed exclusively to control
office circuits and will show the manner in which the
present control office circuits are used to selectively op-
erate a code communication system which, in turn, selec-
tively operates field apparatus. It must be pointed out,
however, that the present control circuits can be used for
controlling track switches and signals directly as well as
through the medium of code communication apparatus.

Control office apparatus

The trackway wunder the jurisdiction of the control
office is assumed to be controlled from a control panel
having a miniature track diagram and having control and
indication apparatus located to correspond with the actual
ficld layout. A portion of the control panel is shown in
Fig. 2, and. this panel section includes apparatus associ-
ated. with control and indication functions relative to the
stretch of track and passing siding shown in Fig. 1.

In Fig. 2 a plurality of track switch control levers,
such ‘as levers 7WL and 9WL, are provided for manual
selections of the operating positions to be assumed by
track switches 7W. and 9W. The switch levers are of a
two-position type, each position corresponding to a track
switch position. A plurality of signal control levers, such
as levers 6GL and 8GL, are provided for manual desig-
nations of stop and proceed operations to be performed
by. signals. 6R, 6LA, 6LB, 8L, 8RA and 8RB. The: sig-
nal levers.are of a three-position type, i.e. a center posi-
tion for stop controls, a left position for clearing signals
governing traffic to. the left, and a right position for
clearing signals governing traffic to the right.

Each set of track switch and signal control levers is
located at the respective associated siding end location
shown in the track diagram, and each set of levers has
an associated start pushbutton, such as pushbuttons 6SPB
and 8SPB, for activating code communication apparatus
to. transmit -control codes of selected characters. The
code characters are selected, as will be described, through
contacts.of the various control levers.

Indication lights of a standard type are provided to
indicate traffic and routing conditions. The lights 7TNWE
and 7RWE are selectively energized in response to indi-
cation code. characters originating at field station 6 (see
Fig. 1), and these lights indicate the operated position
(normal or reverse) of switch 7W. Similar lights 9NWE
and 9RWE are provided to indicate the condition of track
switch 9W. Track lights 7TE and 9TE indicate, when
lighted, occupancy- by trains of the respective detector
track sections 7DT and 9DT at the siding ends. Signal
indication lights such as G (greemn) and R (red) are
provided to indicate aspects displayed by the signals.

Since the present invention provides for both manual
and . automatic designations of route controls, a selector
lever MSL is provided to permit the operator to manu-
ally select which mode of operation is to be in effect.

A plurality of indicator units 1AN, 1IN, 2N, 3N, 4N
and 4AN are provided to indicate both track occupancy
and train description. These indicators, which will be
described- more- specifically, are assumed to be of the
type. disclosed in the copending U.S. patent application
of G. E; Marsh, Ser. No. 580,123 filed April 23, 1956.
Each indicator-is- operable to a plurality of positions;
and includes' a movable- tape which passes. behind an-
opening: The. tape: has .characters printed on it, and in
the present disclosure . these characters: are_assumed: to



2,916,612

be. train’ identification numbers. Included In each indi-
cator umit is a lamp which will be energized to illumi-
nate the symbol then displayed only during occupancy of
the corresponding track section. More specifically, in-
dicators 1N, 2N, 3N and 4N are located in the track
diagram at positions comparable to track sections 1T,
2T, 3T and 4T (see Fig. 1). The indicators 1AN and
4AN are approach indicators which are operated by
selector buttons to display descriptions which identify
trains approaching the siding location. The indicators
IN, 2N, 3N and 4N are associated, respectively, with
track sections 1T, 2T, 3T and 4T, and each indicator
can be operated to indicate the occupancy of the asso-
ciated track section and to indicate further a description
of the occupying train. Since, as will be described, de-
scriptions stored by the indicators IN and 4N are utilized
to condition route control circuits, these indicators can
be conveniently termed control indicators.

As will be described later, transfer circuits are pro-
vided for transferring train descriptions from one indi-
cator to another as train progress. For example, a train
moving to the right would automatically advance its de-
scription from indicator 1AN to indicator IN, then from
indicator 1N to either indicator 2N or 3N (depending on
routing conditions), and from indicator ZN or 3N to
indicator 4N,

The initial storages of train descriptions in the ap-
proach indicators 1AN and 4AN are effected by the op-
eration of classification buttons located on the control
panel below each approach indicator. It will be assumed
that all trains moving to the right are identified on train
lists by odd numbers, while those moving to the left
are identified by even numbers. In this manner, the
displaying of a train number by an indicator is also in-
dicative of train direction. For the preceding reasons, the
buttons associated with indicator 1AN are odd-numbered,
while those associated with indicator 4AN are even- num-
bered.

Other approach indicators AN and associated buttons
are shown in Fig. 2 in the vicinity of indicators 1AN
and 4AN,  These indicators AN are assumed to be pro-
vided for storing descriptions for trains moving from the
illustrated passing siding locations to the next passing
siding locations (not shown) in either direction.

The train description buttons associated with the ap-
proach indicator 1AN are arranged in two identical ver-
tical rows. The buttons in each row are odd-numbered,
ranging from 1 through 27. Similar rows of buttons
associated with indicator 4AN are even-numbered, rang-
ing from 2 through 28. Thus, the arrangement shown
permits the posting and storing of train identifications
for trains listed as any number from 1 through 28. The
reason for having two rows of identically numbered
buttons is to permit the identification of a train as either
superior or inferior. Thus, for example, a train listed
as No. 27 may be either a superior train or an inferior
train. If it is a superior train, button 27 in the row
headed “S” is used for operating the storage indicator
1AN, while button 27 in the row headed “I” is used if
the train is inferior in classification. -The arrangement
and utility of the train description buttons can be de-
scribed in greater detail following a description of the
indicator devices assumed for use in the present system.

As previously stated, the train descrpition storage means ’

is assumed to be a display indicator of the type disclosed
in the U.S. patent application of G. E. Marsh, Ser. No.
580,123 filed April 23, 1956; but, it should be under-
stood that any other suitable indicator may be employed
such, for example, as disclosed in the prior patent of
Field et al., Patent No. 2,731,632 dated January 17,
1956. The present disclosure will be confined, for sim-
plicity, to general analogous description of the indicator
disclosed in the above mentioned Marsh application,

- Bach indicator includes a movable tape having in-
scribed thereon suitable characters or symbols. The tape
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is operated to its different positions through a gearing
by a motor which assumes different positions dependent
upon the selective energization of six control wires.
When the tape is located in any particular position in
front of an opening or window, the symbol thereon can
be plainly seen when an associated lamp is energized to
illuminate the symbol. In this way, the particular indi-
cator having active information can be readily distin-
guished from those which are inactive.

1t is, of course, readily understood that six control
wires can be energized and deenergized in sixty-four dif-
ferent combinations corresponding to the well-known
binary Baudot code; but for basic reasons the first and
last codes of a symmetrical table of such binary code
cannot be used. Also, the applicant Marsh in the above
mentioned application desired to have his indicator readily
adaptable for control either over six control wires or
over five code wires, the latter of which would, of course,
provide only thirty-two code combinations. When the
indicator is thus used with only five control wires and
corresponding structural characteristics, the first and last
of said thirty-two codes are unused. The net result is
that for the indicator disclosed in the Marsh application
and asusmed to be here employed, only sixty-one codes
are actually usable. .

However, in order to provide proper gear ratios and
the like, it is mecessary that each indicator have sixty-
four actual physical positions. In view of this, two of -
the positions have characters which are duplicates on the
tape, and one position has a blank space on the tape.
But in the present case, there are sufficient positions of
the indicator so that the duplicate positions 1 and 17 of
Figs. 5A and 5B are not shown as used. Likewise, the
positions 33 and 49 of the indicator are duplicate posi-
tions and they are not shown as used. Positions 31 and
63 are extra positions; and position 64 cannot be em-
ployed but the application of any combination of ener-
gizations of the code wires causes the indicator to con-
tinue moving through such position without stopping. In
other words, the physical structure is present but the tape
does not have any symbol for such position and the indi-
cator under normal usage does not stop in such position.

The six control wires which are energized in different
combinations to represent codes lead to the commutator
combinations in the indicator which are constructed in
such a way that the motor operates the indicator until
the particular commutator positions are reached where
the circnit to the motor is opened for the particular com-
bination of control wires then energized. Although the
indicator comprises six commutators and six cooperating
movable disc-carried brushes, the commutator elements
and brushes are represented in this disclosure (see Figs.
3B through 3F) as motor driven contacts 1 through 6.
The front and back contact points correspond to the
commutator elements, while the movable contact element
corresponds to the disc-carried brush. The structure of
the indicator is such that the contacts 1 through & of
each indicator are operable in the different contact mak-
ing positions designated in the chart of Figs. 5A and 5B.
The letters F-and B designate contact making conditions
under which front and back points are closed respec-
tively.

When the indicator is in its position I, for example,
the positions assumed by contacts 1-6 (Fig. 3B) shows
position 29, in indicator 1AN are such that contacts 1-4
and 6 form closed front contacts and contact 5 forms a
closed back contact; in position 2, contacts 2-6 form
closed front contacts while contact 1 forms a closed back
contact. - Thus, the sequence of operation of the indica-
tor contacts 1-6 to form closed front and back contacts
can be traced with reference to the code chart.

Referring to the indicator 1AN in Fig. 3B, the equiv--
alent contacts 1-6 are interconnected so that all front
contacts are bussed together and. all back contacts are
bussed together, The movable contacts 1-6. are .com-.
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tigcted to external wires which, as will be described, can

be selectively energized individually or in combination.
It must be noted here that the particular indicator as-
sumed for use herein is an alternating current device, and
externally-applied energy is assumed to be of such charac-
ter.

The back contact bus is connected to the motor and
the latching relay LR through a rectifier 67. The ar-
rangement of the rectifier and the interconnecting wiring
is:such that the motor is operated by alternating current
energy- while the relay LR is operated by rectified, or
unidirectional current energy. The front contact bus can
be: connected to the motor through front contact 68 of
relay LR and a limiting resistor §%. Whenever (BX)
energy is applied to particular movable elements of con-
tacts 1-6, the motor will be operated if any of the posi-
tions of the particular contacts are such that energy can
reach the back contact bus leading to the rectifier 7 and
motor. Under such conditions, relay LR is energized
closing its front contact 68 to also provide for the enei-
gization of the motor from the front contact bus. As
soon as the motor operates the varicus contacts I through
6 to positions wherein the particular energized contacts
break conmections with the back contact bus relay LR
is deenergized. This conditions the latching structure
(not shown) for positively engaging the tape driving
gear when the proper position is reached. But since the
front contact 68 cannot open until the latch has locked
the gear, the motor is actually effective to drive the gear
into- its locking position. The opening of front contact
68 then removes all energy from the motor which im-
mediately comes to rest. Relay LR is slow-acting to al-
low time for the motor to nearly reach the desired
operating position before attempting to lock the tape and
motor. Thus, once energized, the motor operates con-
tacts I-6 through various positional alignments until
open-circuit conditions (back contact bus deenergized)
are reached, at which time relay LR releases to discon-
nect the motor from the front contact bus and to lock the
tape and motor in position.

Since the application of energy to cne or more control
wires causes the indicator to cperate until open circuit
conditions exist in the commutators, the present analogous
representation requires that the indicator be operated
until- any of the movable elements of contacts -6 cou-
nected to energized control wires must be operated to
form open back contacts (i.e. closed front contact posi-
tions). Thus, the characters F in the present code chart
of Figs. 5A and 5B indicate closed front contact condi-
tions (open back contact conditions), and thereby also
define which of the six conirol wires must be energized
to operate the indicator to its various positions.

The code chart also shows the characters inscribed on
a movable tape which are to be displayed in each indica-
tor position.
representing train identification numbers. It is proposed,
for example, that train identification numbers ranging
from 1 through 28 be inscribed for identifying twenty-
eight different trains. It is further proposed that two
duplicate sets of train numbers be inscribed on each tape
for reasons to be explained.

It can be seen from the code chart (Figs. 5A and 5B)
that indicator positions 1-32 call for front comntact & to
be closed, while back contact & is closed for indicator
positions 33—-64. Thus, the condition of coatact 6 (and
the. associated control wires to be described) can be used
to differentiate between superior and inferior train classifi-
cations. A train identified as No. 1, for example, may be
superior or inferior in classification. If the train is su-
perior a description. stored in an indicator for the train
must: be effected so-that the indicator is operated to posi-
tion. 2 in which a tape character 1 is displayed and front
contact 2-6 are closed. If the train is inferior the stored
description: must- be effected so that the indicator is op-

In this case, the characters are numbers &
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8
erated to position 34, wherein a- character 1 is- displayed:
by the tape and. front contacts 2--5 are closed.

For visual identification, the train numbers 1-28 for
superior trains can, for example, be. of a different color
than the numbers 1-28 for inferior trains.

It can now be seen why two rows of train description
buttons headed S and I are provided (Fig. 2) for each-
approach indicator. The actuation of button 1 in row S
will, as will be described; operate indicator 1AN to its
position 2 (Fig. 5A); similarly, the actuation of button 1
in row I will operate indicator 1AN to its position 34
(Fig. 5B). Regardless of which button 1 is operated;
indicator 1AN will display a character 1, but the contact
make-ups in the indicator differ in the two cases. The-
same mode of operation applies to the indicator 4AN and-
its associaied train classification buttons.

The assignments of specific train numbers to indicator
positions {Figs. 5A and 5B) is based on several reg-
uisites to be described. First, each superior train num-
ber must be assigned to- an- indicator position in which
front contact 6 is closed, while each inferior train num-
ber must be assigned to a position in which back con-
tact 6 is closed. Position 64 of the indicator is, as de-
scribed unsuitable for use. Positions 1 and 17 are iden-
tical insofar as contact make-ups are concerned; and:
positions 33 and 49 are similarly identical. To simplify-
the present disclosure: positions 1, 17, 33 and 49 are not
used, thereby eliminating the need for further duplicat-
ing train numbers. The elimination of positions 1, 17,
33, 49 and 64 from use leaves fifty-nine positions for
use in identifying trains. For symmetry, however, posi-
tions 31, 32, 33 and 63 are arbitrarily eliminated from-
use, so that fifty-six positions are finally used for train
identification. Thus, twenty-eight superior trains and
twenty-eight inferior trains are provided for. In this
manner, fourteen even-numbered trains (those moving-
to the left in Fig. 1) and fourteen odd-numbered trains
(those moving to the right) can be accommodated. For
this reason each vertical row of train classification but-
tons (Fig. 2) comprises fourteen buttons.

Referring to Figs. 2, 3A and 3B, the operation of the
approach indicator 1AN to store and display a train
description can be described. The superior train de-
scription buttons 1-27 (row S in Fig. 2) and the inferior
train description buttons 1-27 (row 1 in Fig. 2) are
shown, in part, in Fig. 3A. It will not be necessary to.
show the circuif arrangements including contacts of all:
of the buttons because such arrangements will be obvious
from the portions shown.

Contacts of the various train description buttons are
connected to busses in a predetermined manner for se-
lectively energizing a plurality of code relays CR1, CR2,
CR3, CR4, CR5 and CR6. These code relays are used:
to control the indicator 1AN to display train numbers
corresponding with the numbers of the buttons operated.
The manner in which the code relays CR are operated:
can be seen following a description of the control- cir-
cuits for indicator 1AN.

Control energy (BX) for indicator 1AN is supplied-
through a front contact 70 of a button-operated transfer-
relay CIN. Contact 70 is connected to a bus which-
interconnects front contacts 71-76 of relays CR1-CRS,

respectively. The back contact points of contacts 71-76-

are also bussed together, and the respective movable
contact terminals of contacts 71-76 are connected to
contacts 1~6 respectively, of the indicator TAN through
respective front contacts such as 77 of a transfer relay
IATN and respective wires such as 78. Thus, whenever
front contact 78 of relay CTN is closed (BX) energy can
be applied to the indicator 1AN only when one (or more)
of the code relays CR is picked up and relay 1ATN is
also in a picked-up condition:

The condition of the indicator- 1AN as' shown is the-
expected condition when the indicator-had' been operated
to-its position 29 (see Fig. 5A) in which front contacts’
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2 and 6 are closed. In this condition the train. descrip-
tion stored by the indicator is for a train No. 27 having
a superior classification.

Assume that the dispatcher wishes to store a descrip-
tion for a train No. 25 of inferior classification. The
dispatcher presses the inferior train description button
25, closing contacts 79, 80 and 84 of the button, causing
the energization of relays CR1, CR3 and CTN, respec-
tively. Front contacts 7¢, 71 and 73 of the respective
relays CTN, CR1 and CR3 close to apply (BX) energy
to contacts 1 and 3 of indicator 1AN. Since back con-
tact 3 of indicator 1AN is closed, energy is supplied to
the motor and to the latching relay LR in indicator 1AN
through the back contact bus, the complete circuit to
(NX) energy extending from the motor through wire
81 and front contact 82 of relay 1ATN. Relay LR picks
up to release the locking of the indicator gearing, and
the motor operates to drive contacts 1-6 and the mov-
able tape (not shown) to the indicator position 59 (see
Fig. 5B). When indicator position 59 is approached
back contact 1 opens (back contact 3 being previously
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opened) to deenergize relay LR and the direct motor

circuit. However, relay LR cannot release to open its
contact 68 until the relay’s latching structure can drop
into slot which is associated with position 59. The mo-
tor coasts, driving the contacts until front contact 1 is
‘made, and at this time (BX) energy applied to contact
‘1 from the code relays passes through the front contact
bus, front contact 68 of relay LR and the limiting resis-
tor 69 to the motor. The motor is thereby driven at
a reduced energy level until the latching structure of
relay LR is able to drop into the slot associated with
position 59, at which time contact 68 of relay LR opens
to completely deenergize the motor. The slow-release
characteristics of relay LR are useful in holding the latch-
ing structure (not shown) picked up for a time so that
it does not ride on the indicator gearing and produce a
drag. .

From the foregoing description it can be seen that the
connection between the code relay CR and indicator 1AN
contacts is such that the indicator is operated to a posi-
tion wherein its contact alignment (fronts or backs
closed) must be identical to the alignment of the code
relay contacts (fromts or backs closed). Thus, if the
indicator 1AN is to store a description for a superior
train No. 1, the indicator must be operated to indicator
position 2 (Fig. 5A) in which front contacts 2-6 of the
indicator are closed. To attain this condition front
contacts 72-76 of relays CR2-CRS6 must be closed to
call for proper indicator operations. Thus, relays CR2—
CR6 must be energized by the superior train button 1,
and contacts of button 1 are included in each pick-up
bus for those relays. The other train description but-
tons also have contacts included in the pick-up busses
for relays CR1-CR6 in accordance with the principles
described above and in view of the code chart (Figs.
5A-5B).

Every time a train description button is operated relay
CTN is energized, since a contact of each button (such
us 84 of button 25) is connected to the pick-up bus for
relay CTN. Relay CIN closes its front contacts 70
and €3 to provide, respectively, energy (BX) for operat-
ing the indicator 1AN and stick energy (4) for any
picked-up code relays CR. When a selected button is
released, relay CTN and selected CR relays are released,
but energy (BX) is removed from the control wires
for indicator 1AN before the code relays CR are re-
leased. In this manner, an indicator position cannot
be changed because of possible differences in the release
times of relays CR.

Similar circuits for operating the approach indicator
4AN are indicated in block form in Fig. 3E. Such cir-
cuits are assumed to include code relays CR, a transfer
relay CTN and train description buttons for even-num
bered trains (see Fig. 2). .
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Train descriptions stored in the approach indicators -
1AN and 4AN can be transferred by circuit means to be
described into the indicators IN and 4N, from which
descriptions can be transferred to the remaining indicators
2N and 3N. The transfer of descriptions can take place
in both directions between indicator 1IN and indicators
2N and 3N, and similar transfers between indicator 4N
and indicators 2N and 3N are possible. Without de-
scribing specifically the various transfer circuit means
at this time attention can be given to the interconmnecting
wiring between the various indicators while making gen-
eral reference to the mode of operation of the transfer
circuits.

In Figs. 3A and 3B, the contacts 1-6 of indicator 1AN
are connected to respective corresponding contacts in the
indicator 1N through contacts such as 85 and 86 of relays
1WS and 1TN, respectively. Relay 1WS is a directional
stick relay which is operated to prevent transfers from
indicator IN to indicator 1AN, while relay 1TN is a
transfer relay operable to permit storage transfers from
indicator 1AN to indicator IN. Assuming that relay
1WS is deenergized and relay 1TN is energized, indicator
IN can be operated whenever relay 1ATN is dropped
away. Specifically, when relay 1ATN is dropped away,

. its back contact 87 closes to apply (BX) energy to the

front contact bus in indicator 1AN through wire 88.
This. energy is applied through any of the contacts 1-6
in indicator 2AN which are closed in their front contact
positions. Indicator 1AN is then operated by the selec-
tive energization of the interconnecting wires through
corresponding closed back contacts in the indicator. In
other words, the operation of indicator 1AN to a par
ticular position is identical to the previously described
operation of indicator 1AN to a position called for by
the alignment of contacts of the code relays CR. In
this manner, when so-called read-out energy (BX) is
applied to an indicator, a second indicator can be oper-
ated to a position corresponding to the position of the
first indicator. In order to preclude possible operations
of any indicator to which read-out energy is applied for
operating a second indicator, the motor circuit of the
first indicator must be interrupted. For this reason, when
read-out energy (BX) is applied to the indicator 1AN,

. the motor circuit for the indicator is opened by front
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contact 82 of relay 1ATN. »
Referring to Figs. 3A-3F, the indicator IN is con-
nected to indicator 2N on a contact-to-contact basis so
that operations of either indicator by the other can be
effected. Contact 1 in indicator IN, for example, is
connected to contact 1 in the indicator 2N by wire 89,
front contact 90 of a tramsfer relay 2TN, and front
contact 91 of a track switch indication relay 7NWK.
The remaining contacts in the two indicators are inter-
connected in a similar manner. By the same token, the
contacts 1-6 in indicator IN are connected to correspond-
ing contacts in indicator 3N by circuits such as one in-
cluding wire 89, front contact 90 of the transfer relay
2TN, wire 92, and front contact 93 of a track switch indi-
cation relay 7RWK.  Read-out energy for operating
either indicator 2N or 3N is applied to the front contacts
of indicator 1N by front contact 94 of a read-out relay
1RO. Relay 1RO also acts to open the motor circuit
for indicator IN at back contact 95 during read-out oper-
ations. 'When read-out operations are taking place from
indicator 2N to indicator IN, read-out energy is applied
to indicator 2N by front contact 96 of another read-out
relay 2RO, and back contact 97 of relay 2RO opens the
motor circuit for indicator 2N during read-out operations.
Similarly, transfers of storages from indicator 3N to indi-
cator 1IN are effected by the operation of a read-out relay
3RO which applies read-out energy to indicator 3N
through its front contact 98, and opens the motor circuit-
for indicator 3N at its back contact 99. Transfer oper-’
ations between indicators IN—2N and IN—3N are de-
pendent upon the position of track switch 7W (Fig. 1)°
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and: other- considerations which- will be. described later.
Descriptions. stored: by indicator 2N can. be transferred
to the indicator 4N through similar circuit. operations.
The contacts 1-6 in indicator 2N are connected to cor-
responding contacts in indicator 4N by circuits such as
that including front contact 108 of a track switch indi-
cation relay SNWK, front contact 101 of a transfer relay
3TN and wire 162. Read-out energy for such a transfer
is provided by front contact 96 of relay 2RO. The trans-
ferring of descriptions from indicator 3N to indicator 4N
are effected through circuits which interconnect respec-
tive indicator contacts, such as the circuit including front
contact 163 of the track switch indication relay SRWK,
wire 104; front contact 181 of relay 3TN, and wire 102.
Read-out energy for such transfers is applied to the indi-
cator 3N by front contact 98 of the read-out relay 3RO.

Transfer operations in which descriptions stored by
indicator 4N are to be transferred to either indicator 2N
or 3N are accomplished by way of similar interconnecting
circuits. Read-out energy in such cases is applied to the
contacts of indicator 4N by front contact 105 of read-
out relay 4R0O. Back contact 166 of relay 4RO opens
the motor circuit for indicator 4N during read-out oper-
ations.

The contacts I-§ in indicator 4N are connected to
corresponding contacts and indicator 4AN (see Figs. 3D
and 3E) by circuits such as that including front contact
187 of a transfer relay 4TN, wire 168 and back contact
169 of a directional stick relay 4ES. Since it is assumed
that read-out operations can be effective on a single
direction basis, from indicator 4AN to indicator 4N, the
read-out energy is supplied in such cases by back con-
tact 110 of a transfer relay 4ATN. Undesirable oper-
ations of indicator 4AN during read-out. operations are
precluded by the opening of front contact 111 of relay
4ATN.

A description can now be given of the various relays
and circuit means necessary to provide for the transfer-
ring of. train descriptions betwsen successive indicators.

It is assumed in the present disclosure that code com-
munication apparatus is employed.to connect the controt
office with the various field stations located at the pass-
ing siding. The code communication system can be of
any of a number of well-known types and will not be
described at this time except with reference to indication
relays which are usually employed in conjunction with
such code communication systems. Track occupancy
indication relays iTK, 2TK, 3TK, 4TK, 7DTK and
9DTK are shown in Figs. 3A-3F. These relays are
assumed to be of the magnetic stick type and are selec-
tively operated in response to indication code characters
transmitted by the code communication' apparatus from
the various field stations. Each track indication relay
TK is assumed to be picked up when an indication code
indicates that the associated track section is occupied,
and these relays are dropped away when the associated
track sections are indicated as being unoccupied. Also
shown in the drawings are track switch indication relays
TNWK, 7RWK, INWK and 9RWK. These relays are
also of the magnetic stick type and are responsive to
selected indication codes for indicating the positions
assumed by respective associated track switches. Relay
TNWK, when picked up, indicates that the operated posi-
tion of track switch 7W is normal, or arranged for
moves straight through the stretch of ftrack. Relay
TRWK, when picked up indicates that switch 7W is in
its reverse position for routing traffic into or out of the
passing siding. Relays 9NWK and  9RWK function in
similar manners to indicate the respective normal and
reverse positions of track switch 9W.

A transfer relay 1ATN is provided for permitting trans-
fers.of train descriptions from the-code relays CR1-CR6

to indicator 1AN. Relay 1ATN is normally energized

by. a circuit including back contact 112 of relay 1TK

and wire 113, In this manner, relay 1ATN is energized.
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whenever track section 1T is indicated as- being unoccu-
pied: A similar transfer relay 4ATN is provided for
permitting transfers of train descriptions into indicator
4AN. from similar code relays CR. This relay 4ATN
is also operated in accordance with track occupancy con-
ditions, and its pick-up circuit includes back contact 114
of the track indication relay 4TK. A transfer relay 1TN
is-provided for permitting transfers of train descriptions
from indicator 1AN to indicator IN. This relay is re-
sponsive to track occupancy conditions and can be en-
ergized by front contact 112 of relay 1TK. A similar
transfer relay for permitting transfers of train descrip-
tions from indicator 4AN to indicator 4N is provided.
This relay is responsive to the condition of track sec-
tion 4T and has a pick-up circuit including front contact:
114 of relay 4TK and wire 115.

A transfer relay 2TN is provided for permitting trans-
fers of train descriptions from indicator IN to either
indicator 2N or 3N, and conversely. Relay 2TN has a
plurality of pick-up circuits, one including front contact’
116 of a read-out relay 1RO and wire 117, the other
pick-up circuit including front contact 118 of relay 1TK,
either front contact 119 of a control relay 2-1C or front
contact 120 of a control relay 3-1C and wire 117. The
function of the various pick-up circuits can be best de-
scribed following a later description of the various
control relays. Relay 2TN is provided with a stick cir--
cuit including its front contact 121, wire 122, and either
front comtact 123 of a directional stick relay 3WS or
iront contact 124 of a directional stick relay 2WS. A.
similar transfer relay 3TN is provided for permitting
transfers from indicator 4N to either indicator 2N or
3N, and conversely. Relay 3TN has a plurality of pick-
up circuits, one including front contact 125 of a read-out:
relay 4RO and wire 125, the other pick-up circuit includ-
ing front contact 127 of relay 4TK, wire 128, either front:
contact 129 of a coatrol relay 3-4C or froat contact:
130 of a control relay 2-4C and wire 126. A stick cir-
cuit for relay 3TN includes its front contact 131 and
either front contact 132 of a directional stick relay 3ES
or front contact 133 of a directional stick relay 2ES.

As previously stated, each of the indicators IN, 2N,
3N and 4N have associated read-out relays 1RO, 2RO,
3RO and 4RO for effecting transfers of train descrip-
tions from respective associated indicators to other indi-
cators. Relay 1RO can be energized by either of two
pick-up circuits. One pick-up circuit includes front con-
tact 134 of relay 2ES, wire 135 and front contact 136
of a control relay 1-2C. The other pick-up circuit in-
cludes fromt contact 137 of relay 3ES, wire 138, and
front contact 135 of a control relay 1-3C. Relay 1RO
also has a stick circuit including its front contact 149 and
front contact 141 of relay 1TK. Relay 4RO, which is
comparable to relay 1RO, is provided with two pick-up
circuits. One circuit includes front contact 142 of a.
directional stick relay 3WS and front contact 143 of
a control relay 4-3C. The other pick-up circuit includes
front contact 144 of a directional stick relay 2WS and
front contact 145 of a control relay 4-2C. Relay 4RO
has a stick circuit including its front contact 148, wire
147 and front contact 148 of relay 4TK. The read-out
relay 2RO has two pick-up circuits and a stick circuit.
One pick-up circuit includes front contact 149 of control
relay 2-1C, and wire 358, and the other pick-up circuit
includes front contact 151 of conirol relay 2-4C and
wire 150. The stick circuit for relay 2RO includes its
front contact 152 and front contact 153 of relay 2TK.
Similar pick-up and stick circuits are provided for relay
3RO. One pick-up circuit includes front contact 154 of
control relay 3—-1C and wire 155, and the other pick-up
circuit includes wire 155 and front contact 156 of a
control relay 3-4C. The stick circuit for relay 3RO
includes its front contact 157 and front contact 158 of
relay 3TK.

A plurality of directional and directional stick. relays.
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are provided for detecting directions of train movements,
and these relays function to permit transfers of train de-
scriptions between indicators on a directional basis in
accordance with train direction. A directional relay 1-2D
and a directional stick relay 2ES are provided to detect
trains moving from track section 1T iato track section 2T.
Relay 1-2D has a pick-up circuit including front contact
160 of relay 1TK, wire 161 and back contact 162 of
relay 2TK. Thus, relay 1-2D can be energized only
when track section 1T is occupied, but track section 2T
is unoccupied. The companion directional stick relay
2ES' has a pick-up circuit including front contact 163
of relay 2TK and front contact 164 of relay 1-2D.
Relay 2ES also. has a stick circuit including its front
contact 165 and front.contact 163 of relay 2TK. Thus,
when a train occupies .track section 1T, relay 1TK is
picked-up closing its front contact 160 to energize relay
1-2D. As the train advances to occupy both track sec-
tions 1T and 2T, relay 2TK picks up, opening its back
contact 162 to deenergize relay 1-2D and closing its front
contact 163 to pick-up and stick relays 2ES. The picking
up of relay 2ES is possible because relay 1-2D (and
all of the other directional relays D) is assumed to be
slow-acting in releasing its armature; thus, front contact
164 of relay 1-2D remains closed in the pick-up circuit
for relay -2ES long enough to permit relay ZES to be
picked up. :

Directional relay 1-3D and directional stick relay
3ES: detect train movements from track section 1T to
track section 3T in a similar manner. Relay 1-3D has
a pick-up circuit including front contact 166 of relay
1TK, wire 167 and back contact 168 of relay 3TK.
Relay 3ES has a pick-up circuit including front contact
169 -of relay 3TK and front contact 170 of relay 1-3D;
and a stick circuit for relay 3ES includes its front con-
tact 171 and front contact 169 of relay 3TK.

Directional relay 4-2D and direction stick relay ZWS
detect train movements from track section 4T into track
section’ 2T, while similar relays 4-3D and 3WS detect
train movements from track:section 4T into track sec-
tion 3T, -The pick-up circuit for relay 4-2D includes
front contact 172 of relay 4TK, wire 173, and back con-
tact 162 of relay 2TK. Relay 2WS has a pick-up cir-
cujt including front contact 163 of relay 2TK, front con-
tact 174 of relay 4-2D and wire 175; a stick circuit for
relay 2WS includes its front contact 176, wire 177 and
front contact 163 of relay 2TK. Relay 4-3D has a
pick-up circuit including front contact 178 of relay 4TK,
wire 179, and back contact 168.of relay 3TK.. Relay
3WS has a pick-up circuit including front contact 169
of relay 3TK, front contact 180 of relay 4-3D, and wire
181; astick circuit for relay 3WS includes its front con-
tact 182, wire 183, and front contact 169 of relay 3TK.
. Two other directional stick relays IWS and 4ES are
provided for detecting trains moving from either track
section 2T or 3T into track sections 1T and 4T (i.e. trains
leaving the siding location). Relay 1WS detects leaving
trains moving to the left into track section 1T, while
relay 4ES detects leaving trains moving to the right into
track section 4T. Relay 1WS has a pick-up circuit in-
cluding .either front contact 184 of relay 2WS or front
contact 185 of relay 3WS, wire 186, and front contact
187 of relay 1TK; a stick circuit for relay 1WS includes
its front contact 188 and front contact 189 of relay 1TK.
Relay 4ES has a pick-up circuit including either front
contact 190 of relay 2ES or front contact 191 of relay
3ES, wire 192, and front contact 193 of relay 4TK; a
stick circuit for relay 4ES includes its front contact 194
and front contact 195 of relay 4TK.

- As described earlier, superior and inferior train de-
scriptions differ in that an indicator storing such de-
scriptions' must be operated to a position wherein its
front contact 6 is closed if the description is superior,
and its back contact 6 is- closed if the description is
inferior. ‘Transfers, or read-out operations, between in-.

10

15

20

25

30

35

40

45.

50

55

60

65

70

5.

dicators will ‘therefore result in the energization of the
code wire connecting the contacts 6 in respective indica-
tors. For example, the illustrated condition of indicator

‘1AN is-that which the indicator assumes when storing
- a description for a superior train No. 29 (see Fig. 5A).

When read-out energy (BX) is applied to indicator 1AN
by contact 87 of relay 1ATN through wire 88, front
contacts 2 and 6 in indicator AN are closed. If relays
TWS and 1TN are in the proper positions, (BX) energy -
is applied by obvious means-to contacts 2 and 6 in indi-
cator 1N, and will operate the indicator 1IN accordingly.
It must be noted, however, that contacts 2 and 6 of
indicator IN are also connected to contacts 2 and 6 in
indicator 2N (or 3N) by obvious circuits including wires
200 and 201. Since read-out operations between indi-
cators IN and 2N (or 3N) in either direction are ac-
complished via wires such as 89, 100 and 201, it follows
that wire 201 will always be connected to (BX) energy
during a transfer operation involving indicator 1N, pro-
vided that a description being transferred is for a superior
train. In order to detect superior train classifications
a decoding, or superiority detection, relay IDC is pro-
vided. - Relay 1DC is connected to a rectifier 202 which
is, in turn, connected to the secondary winding of a trans-
former 203. The primary winding of transformer 203
is connected at one terminal to (NX) energy and at
the other terminal to wire 201. Thus, when wire 201
is conmected to (BX) energy during transfers of superior
train descriptions, relay 1DC is picked up. A similar
decoding relay 4DC is provided, and is connected
through a rectifier 264 and transformer 205 to a wire
206 which is connected ‘to contact 6 in indicator 4N.
As will be seen, the primary function of relay 1DC is
to detect superior classification descriptions for trains
entering the siding location (Fig. 1) from track section
1T, while relay 4DC performs similar detections of
superior trains entering via track section 4T.

Since situations can arise wherein two opposing trains
entering the stretch of track have identical superiority
classifications, it may be desirable to give priority to one
train on a directional basis. The present system is arbi-
trarily arranged to give a directional superiority to trains.
moving from left to right in Fig. 1. The detection of
conditions wherein two trains of the same classification
are present concurrently is performed by a directional
priority relay DPR. A pick-up circuit for relay DPR
extends from (--), through front contact 207 of relay .
1TN, wire 298, contact 269 of relay 1DC, the upper or
lower windings of relay DPR, wires 216 or 211, contact .
212 of relay 4DC, and front contact 243 of relay 4TN,
to (—). Whenever two train déscriptions for cpposing.
trains are.being transferred into indicators IN and 4N,
contacts 207 and 213 of relays ITN and 4TN, respec--
tively, close in the pick-up circuit for relay DPR. If the
train classifications are identical, relays 1IDC and 4DC
will both be either energized (superior) or deenergized
(inferior)., Under such conditions, contacts 289 and 212
of relays 1DC and 4DC, respectively, will assume com-
parable positions, enengizing either the upper or lower -
winding of relay DPR.. If the classification for the
trains are not identical, however, contacts 209 and 212
of relays 1DC and 4DC will not assume comparable
positions, and relay DPR cannot be energized.

A plurality of route control relays are provided to
call for routings for trains entering the stretch of track
in Fig, 1. - Relays 1-2C and 1-3C, when energized, call
for routes from track section 1T to track sections 2T
and 3T, respectively. Similar relays 2-1C and 3-1C call
for routes from respective track sections 2T and 3T to

“track section 1T. Relays 4-2C and 4-3C call for routes

from track section 4T to respective track sections 2T
and 3T, while relays 2-4C and 3-4C call for routes from
respective track sections 2T and 3T to track section 4T.
Since route controls are assumed to be effected via code.
communication apparatus, it will be shown_later that.
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operations of the. control relays C activate control office-

code communication apparatus and select the characters
of control codes to be transmitted to the field stations
6 and 8 (see Fig. 1). For example, the energization .of
relay 1-2C will result in the transmitting of control codes
call_ing for track switch 7W to be operated to its normal
position and calling for the clearing of signal 6R; in

other words, calls are made to establish a route for a:

train moving from track section 1T to track section 2T.
Before describing the circuits for operating the control

relays C it must be stated that the present system is

arranged to operate in accordance with an arbitrary
premise that any train will be normally routed -straight
through the stretch of track rather than via the siding.
Under automatic operating conditions, therefore, a train
will be routed through via the passing siding when a
concurrently present opposing train of a superior classifi-
cation is detected.

The control relay 1-2C is energized whenever a train
is to be routed from track section 1T into track section
2T. This relay has a pick-up circuit including back

contact 215 of relay 1IWS, front: contact 216 of relay -

1TN, back contact 217 of relay 7DTK, wire 218, back
conttact 219 of relay 2TK, wire 220, and back contact
221 of relay 4DC. Thus, relay 1-2C can be energized
whenever relay 1TN is energized in response to the detec-
tion of a train entering track section 1T, provided that

track section 2T is not occupied and/or an: opposing’

train of a superior classification is not detected. In
cases where two opposing trains of the same classifica-
tion are present, relay DPR is operated as previously de-
scribed closing its front contact 222 to. by-pass back
contact 221 of relay 4DC in the previously described
pick-up circuit for relay 1-2C. Connected in parallel
with contacts 221 and 222 of relays 4DC and DPR,
respectively, is a front contact 223 of a timing relay
1TE. The function of the timing relay 1TE is to
measure a time interval during which relay 1-2C can
be deenergized by the detection of an opposing superior
train. In other words, the energization of relay 1<2C
to establish a route for a train results in the starting of
the. timer 1TE by the closing of front contact 224 of
relay 1-2C in a circuit including wire 2244." Until the
timer iITE completes its timing operation to close its
front 223, relay 1-2C can be deenergized by the open-
ing of back contact 221 of relay 4DC in response to the
detection of a superior opposing train.

Routes from track section 1T to track section 3T are
called for by the energization of control relay 1-3C.
This relay -is normally operated only whén a route

to track section 2T is not available because of track:

occupancy, or because of conditions wherein a train which
would be normally routed to track section 2T is opposed
by another train having a superior classification. - Under
conditions wherein relay 1-3C is to be operated -be-
cause of track occupancy conditions, the relay has a
pick-up circuit including back contact 215 of relay 1WS,
front contact 216 of relay ITN, back contact 217 of
relay 7DTEK, wire 225, front contact 226 of relay 2TK,
and back contact 227 of relay 3TK. If track section
2T is not occupied, back contact 226 of relay 2TK in
the previously described pick-up circuit is closed, and
the pick-up circuit is altered to include back contact 228
of relay DPR, wire 229, and front contact 230 of
relay 4DC.

The setting up of routes for trains entering the stretch
of track from the opposite direction is controlled by
relavs 4-2C and 4-3C. The pick-up circuits for these

relays have a common portion including back contact 231 -

of reiay 4E5, wire 232, front contact 233 of relay 4TN
and back contact 234 of relay SDTK. Under normal
conditions, relay 4-2C is operated by a pick-up circuit
including the described portion- and extending -through
wire 235, back contact 236 of relay DPR; back contact
237 ofirelay 21K, and back contact- 238 of relay iDC.
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This pick-up circuit is-dependent upon the occupied-con-
dition ‘of track section 2T, upon the detection of an-op-
posing superior train, and upon conditions of directional -
superiority. which occur when an opposing train of -an
Associated - with- relay
4-2C is a timing relay 4TE which is operated by. the
closing of front contact 239 of relay 4-2C.- As in
the case of the previously described relay 1TE, relay 4TE
measures a time interval during which relay 4-2C can be -
deenergized in response-to the detection of -an opposing -
superior train. If relay 4TE completes a timing -opera-
tion holding circuit for relay 4-2C is established through
front contact 248 of relay 4TE, wire 241, and back:
contact 242 of relay 2TK. Relay 4-3C, on the other
hand, can be picked up in response to the-entrance of-
a frain into track section 4T from the right by circuits
including the common portion shared with relay 4-2C,
wire 283, back contact 284 of relay 3TK, contact 285
of relay 2TK, front contact 286 of relay 1DC and front
contact 287 of relay DPR. A pick-up circuit for relay
4-3C can be completed when track section 2T is occupied
by another train and/or when track section 2T is un-
occupied but an opposing train of either a superior or
equal classification is detected.

Relays 1-2C, 1-3C, 4-2C and 4-3C are capable when
operated of routing an incoming ‘train from respective
track sections 1T or 4T into either track section’2T or
3T. When a train has been routed into either -track
section 27T or 3T, it is necessary to operate a second route -
control relay C to call for track switch and signal opera-
tions which will permit the train to leave the siding-
location via either track section 1T or 4T. Relays 2-1C
and 3-1C are operable to call for routes for trains
leaving either track section 2T or 3T by way of track
section I¥T. For this reason, the two relays have pick~
up circuits including a common portion which includes
back contact 243 of relay ITK. From this point, the
pick-up circuit diverge. The pick-up circuit- for relay
2-iC includes wire 244 and front contact 245 of relay
2WS. For this pick-up circuit- to be effective, track
section 1T must be unoccupied and the direction of the
train as indicated by relay 2WS must be from right-to left-
in the track diagram. The remainder of the pick-up
circuit for relay 3-1C includes back contact 246 of
relay 2-1C, wire 247, and front contact 248 of relay
3WS. This pick-up circuit can be effective only -when
track section 1T is unoccupied and the direction of train
movement is again from right to left in the track diagram.

The controlling of routes for trains occupying either
track section 2T or 3T, when such trains have-destina-
tions invoiving track section 4T, are-controlled by the
respective relays 2-4C and 3-4C. Relays 2-4C gnd
3-4C have pick-up circuits including a common: portion
which includes back contact 249 of relay 4TK and wire
250, Thus, both relays are dependent ‘upon the - un-
occupied condition of track section 4T. The remainder
of ths pick-up circuit for relay 2-4C includes wire 251
and front contact 252 of relay 2ES. The remainder of
the pick-up circuit for relay 3-4C includes back contact
253 of relay 2-4C, wire 254, and front contact 255 of
relay 3ES. In order for either pick-up circuit for the
respective relays to be effective, therefore, the direction
of movement of a train must be from left to right in the
track diagram, as indicated by the condition of either
relay 2ES or 3ES.

Code communication apparatus

The code communication system used in conjunction’
with the present invention can-be of any of a number
of well-known types. The type selected for illustration,
however, is assumed to be of the type disclosed in the
U.S. Patent No. 2,399,734 to W. D. Hailes et al., dated
May 7, 1946, This patent discloses a code communica-~:
tion system which is operable to transmit selected control

"codes from a control office to field stations and to trans-
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mit selected indication codes from the field stations to
the control office. Coding and decoding circuits translate
control -codes for selectively operating track switches and
signals, and translate indication codes for operating in-
dication relays in the control office.

Relying on the above patent to Hailes et al. for a com-
plete description of code communication operations, the
present disclosure will- be limited to more general de-
scriptions and will show the manner in which the present
invention can be used in conjunction with the system.

In Fig. 6, the control office portion of the code com-
thunication system disclosed in the above Hailes et al.
patent is shown in partial detail. Only those elements
necessary to show cooperation with the present invention
are shown, and the various elements can be readily asso-
ciated with their counterparts in the Hailes et al. dis-
closure. ‘

The apparatus includes location relays LC and start
relays CH which are associated with respective field sta-
tions (see Figs. 1 and 2). Relays 6L.C and 6CH are as-
sociated with field station 6 and the signaling devices at
the left end of the siding. Relays 8L.C and 8CH are
associated with field station 8 and the apparatus at the
right end of the siding. In addition, the various LC and
CH relays are also associated with the control levers
(Fig. 2) and other apparatus (Figs. 3A-3F) which are
used to selectively control each field location.

Whenever a start relay CH and its associated location
relay LC are energized, the code communication system is
activated in the manner described in Hailes et al. A
bank of stepping relays 1V-6V and LV are actuated, and
these relays operate in a sequence (or cycle) during which
a plurality of step channels are formed by a network of
stepping relay contacts. ‘Energy is supplied through the
stepping contact network to step terminals in sequence,
and these terminals are connected by contacts of the vari-
ous LC relays to control levers or relays which, in turn,
are capable of selectively energizing coding relays LS and
SL. Relays LS and SL, in turn, operate to apply distinc-
tive code characters to the line circuit connecting the
control office and the field stations.

As. previously described, the control panel (Fig. 2) in-
cludes ‘a manual selection lever MSL which can be op-
erated to selectively determine whether manual or auto-
matic controls are to be exercised to route trains through
the stretch of track and passing siding (Fig. 1). If auto-
matic controls are to be effected the lever MSL is posi-
tioned to the left as shown, and contacts of the lever
MSL (Fig., 6) connect the code communication appara-
tus to networks of contacts associated with the route con-
trol relays C. When positioned to the right, contacts of
lever MSL connect the code communication apparatus to
a network of track switch and signal control levers, and
1o start pushbuttons SPB.

The switch control lever 7WL, the signal lever 6GL
and the start button 6SPB (Fig. 2) are provided to con-
trol the track switch 7W and signals 6R, 6LA and 6LB
at field station 6 (Fig. 1). The route control relays
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vided to exercise automatic controls over the signaling
devices at field station 6. Thus, the start relay 6CH (Fig.

6) and the associated location relay 6LC can be op-.

erated in a plurality of ways to cause the transmission
of control codes to field station 6.

Under automatic conditions relay 6CH is connected
by contact 257 of lever MSL and back contact 258 of a
cut-off relay CP to a parallel combination of control re-
lay C contacts such as front contact 259 of relay 3-1C.
Thus, whenever relay 1-2C, 2-1C, 1-3C or 3-1C is en-
ergized relay 6CH is picked-up. Once energized, relay
6CH is held by a stick circuit including its front contact
260 and back contact 261 of relay 6LC. The subse-
quent closing of front contact 262 of relay 6CH con-

nects the winding of relay 6L.C into a chain circuit which -

receives energy via a wire 263. As disclosed in the above
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patent to Hailes et al., relay 6LC plcks up and is held by
a stick -circuit “(not shown) which is effective for the
duration of a control code transmission cycle. The ener-
gization of relay 6LC activates the code communication
apparatus, causing the stepping relays 1V-6V and LV to
operate in sequence.  When relay V1 picks up, its front
contact 264 closes to apply (-4-) energy to a step ter-
minal identified by the character (1). As relays V2-V6
are operated in sequence other step terminals (2)-(6)
are energized in sequence. The step terminals (1)-(6)
are connected through contacts such as 265 of relay 6LC
to contact networks which selectively apply (-+) energy
to busses for picking up the code determining relays LS
and SL. )

As described in the above Hailes et al. patent the first
step or steps in each control cycle are used to transmit
station call codes which selectively render the apparatus
at a selected field station responsive to codes transmitted
on succeeding steps. For this reason step terminals (1)
and (2) are not shown connected, but are assumed to be
connected in a predetermined manner to the LS and SL-
busses. Step (3) is assigned here for track switch con-
trol, and steps (4) and (5) are assigned to signal con-
trols. Thus, when front contact 265 of relay 6LC is
closed, step (3) terminal is connected selectively to either.
the LS or SL bus through contact 266 of lever MSL,
and either contact 267 of the switch control lever 7WL '
or contacts 268, 269, 270, 271, 272 and 273 of the re-
spective ‘control relays 3-1C, 1-3C, 2-1C and 1-2C. The
assumption is made that if switch 7W is to be operated
to its normal position, relay LS is to be energized to
cause the transmission of a particular code character,’
while reverse operations of switch 7W require relay SL to
be energized to select a different code character for trans-
mission. Thus, on step (3), under automatic operating
conditions, the alignment of the contacts 268-273 of re-
lays 3-1C, 1-3C, 2-1C and 1-2C determines which re-
lay LS or SL will be-energizéd by the stepping network
through contact 266 of lever MSL and front contact 265
of relay 6LC. - Since the routes associated with relays:
1-2C and 2-1C, for example, both call for the normal
positions of track switch 7W, the energization of either
relay will connect relay LS to step terminal (3). If re-
lay 1-2C is energized the circuit from step terminal (3) -
to relay LS can be traced through front contact 265 of
relay 6LC, contact 266 of lever MSL, back contact 268
of relay 3—1C back contact 269" of relay 1-3C, and
front contact 271 of relay 1-2C.  With the exception of
front contact 271 of relay 1-2C, the same connection
would be made if relay 2-1C were energized instead, re-
sultmg in the closing of front contact 270 of relay Z—IC
in the network. .

If either route control relay 1-3C or 3-1C is operated,
the routes defined by these relays require track switch
7W to be operated to its reverse position. Therefore,
on the third step relay SL must be connected to step
terminal (3). It should be evident that such connec-
tions are made when either front contact 268 of relay
3-1C or front contact 269 of relay 1-3C are closed.

The connecting network described between step (3) -
terminal and the LS and SL relay busses is ar-
ranged to prevent conflicting route calls to be made.
If either relay 1-2C or 2-1C is energized at the same
time as either relay 1-3C or 3-1C, a complete circuit
to either relay LS or SL from step terminal (3) cannot ’
be made.

The fourth step (4) is assigned, insofar as field station
6 is concerned, to the operating of signal 6R, and the °
fifth step (--) is assigned to the controlling of signals~
6LA and 6LB. Assuming that a stop signal control re- -
quires relay SL to be connected to a step terminal, and ~
assuming that a proceed signal control requires relay'
LS to be connected to a step terminal, it will be suffi-
cient ‘to describe operations for only one signal 6R. »
Signal 6R governs traffic to the right over switch W
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(Fig. 1). The signal 6R has two heads for governing
both of the divergent routes over switch 7W. The man-
ner in which the signal mechanisms are selectively con-
trolled is a function of switch posmon and, although not
shown in the present disclosure, is well- known in the art.
The routes defined by control relays 1-2C and i-3C
both require that signal 6R be cleared. Thus, on the
fourth step, step terminal (4) is connected to the SL
or LS relay busses by circuits including front contact
274 of relay 6LC, left contact 275 of selection lever
MSL, and contacts 276 and 277 of the respective r\,lays
1-3C and 1-2C. If either relay 1-2C or 1-3C is en-
ergized relay LS is connected fo step terminal (4), re-
sulting in the transmission of a s1gnal-clear1ng code char-
acter. If neither relay 1-2C nor 1-3C is energized, no
route to the rlght over switch 7W is presumably called
for and relay SL is connected to step (4) terminal. In
the latter case, a stop comtrol code is transmitted on
the fourth step.

If manual operations are in effect, lever MSL is po-
sitioned to the right (Figs. 2 and 6), and step terminals
(3), (4) and (5) are connected by contacts such as
right contacts 266 and 267 of lever MSL through con-
tacts of the switch and signal control levers to the LS
and SL relay busses. Contact 267 of switch lever 7WL,
for example, selectively connects the LS and SL busses
to step terminal (3), while contact 278 of the signal
lever 6GL selectively connects the LS and SL busses to
step terminal (4). At the same time, the starting of
the code communication systems under manual condi-
tions is such that relay 6CH must be energized by the
closing of contact 279 of the start button 6SPR, since
contact 257 of lever MSL is closed to the right.

Since manual operations are well-known, and are de-
scribed in the above Hailes et al. patent, no further
description will be given here. It should also be evident
that manual and automatic conmtrols for the signaling
devices at field station 8 (Fig. 1) are effected in a similar
manner. The present disclosure (Fig. 6) shows the cir-
cuits necessary to operate the start relay 8CH and loca-
tion relay 8LC, but does not show circuit connections
from the step terminals (1)—(6) to various lever and
control relay contacts through contacts of relay 8LC such
as 280.

Under manual operating cond.ltlons, each actuation
of a start button such as 6SPB energizes a start relay
such as 6CH. The start relay is held by a stick circuit
until the associated location relay LC picks up to. start
code transmissions. In Fig. 6, when relay 6LC picks
up, its back contact 261 opens the stick circuit for relay
6CH, denergizing the latter relay. If relay 6CH is held
energlzed by its pick-up circuit, however, another code
cycle is started after the completion of the first. Push-
button operations to obtain starts are usually brief and
do. not close the pick-up circuit for a start relay CH for
a length of time sufficient to cause the transmission of
a plurality of control code cycles. Under automatic
conditions, however, a control relay C may be energized
for a period long enough to cause repeated cycles to be
effected. To prevent such conditions cut-off relays such
as 6CP are provided.

When relay 6CH is picked-up by the closing of .a con-
tact such as 259 of relay 3~1C, relay 6LC is caused to
be energized as described. Front contact 281 of relay
6LC energizes relay 6CP which closes its stick contact
282. The stick circuit for relay 6CP also includes front
contact- 259 of relay 3-1C, so relay 6CP remains picked
up until relay 3-1C-drops away. Back contact 258 of
relay.6CP opens the automatic pick-up circuit for relay
6CH, and the stick circuit for relay 6CH is open at back
contact 261 of relay 6LC. Thus, relay 6CH is effectively
deenerglzed The cut-off relay 6CP (and 8CP) picks up
when. code transmission begins and remains picked-up
until the control relay C which called for. the code trans-
mission is dropped away.
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As described in the above Hailes et al. patent, the
code communication system selectively transmits indica-
tion eodes from the field stations and operates track
indication relays TK, switch indication relays NWK and
RWK, and signal indication relays GK. Such operations
and relays are indicated in Fig. 6, and specific indication
relays have been shown and described in Figs. 3A-3F.

In view of the above Hailes et al. patent and other
well-known signaling systems, the present disclosure does
not show actual switch and signal control circuits lo-
cated in the ficld stations. The primary consideration
here is to show means for selectively operating such
well-known control circuits in response to the storage
and transfer of train descriptions.

Operation

Assume that a train is detected approaching the pass-
ing siding area (Fig. 1) from the left, via the approach
track section 3AT. The operator, or dispatcher, at the
control office is informed of the approach of the train
by indication means such as a track occupancy indication
light (not shown). in the track diagram on the control
panel (Fig. 2). The operator is aware of the number
and type of the train either from reference to a train
sheet or from information received from the last con-
trol office passed by the train, or from the description
of the train displayed by an indicator at the preceding
siding location.

The operator then effects the storage of a description
for the train in the storage indicator 1AN by operating
a train description button on the control panel. The
button operated will be one inscribed with the proper
train identification number, and will be located either in
the row headed S or the row headed I, depending upon
the classification (superior or inferior) of the train.

When a button is depressed, contacts of the button
close (Fig. 3A) to selectively emergize the code relays
CR1-CRé and to energize the transfer relay CTN. Re-
lay CTN will remain’ energized as long as a button is
held depressed, and the selectively energized code re-
lays CR will also remain energized.

The closing of front contact 76 of relay CTN applies
(BX) energy to the front contacts 71-76 of the respective
code relays CRI-CR6. Any of these contacts 71-76
which are closed in their front positions will connect
(BX) energy to contacts 1-6 in indicator 1AN (Figs.
3A and 3B) through front contacts such as 77 of relay
1ATN and wires such as 78. Indicator AN then op-
erates, as described, until its front contacts 1—6 are closed
in the same combination as that assumed by front con-
tacts 71-7¢ of the code relays CR1-CR6, at which time
the motor in indicator 1AN is cut off and the latching
relay LR releases to lock the indicator mechanism in
place. At this time the indicator tape displays the same
number as the number of the operated train description
button.

As soon as the indicator 1AN completes its operation
the operator releases the train description button, re-
sulting in the deenergization of relay CTN and the open-
ing of the pick-up busses for relays CR1-CR6. The se-
lected code relays CR1-CRG6 do not drop away, however,
until their stick circuits are opened by the opening of
front contact 83 of relay CTN. Front contact 70 of
relay CTN opens to remove (BX) energy from the con-
tacts 71-76 of relays CRI-CRS, thereby removing energy
(BX) from the indicator 1AN. As previously described,
relay CTN functions to hold any code relays CR1-CRS
energized through its front contact 83 so that these relays
are deenergized concurrently with the removal of (BX)
energy from the control circuits for indicator 1AN by .
the opening of front contact 70 of relay CIN. In this
manner, possible differences in release times of the code
relays CR1-CR6 cannot cause further operations of in-
dicator TAN which would result if the combination of
closed front and back contacts. 71-76 were changed.
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As previously described, train descriptions stored in an
indicator can identify a train as being superior or inferior.
Superior descriptions all call -for indicator positions. in
which front contact 6 in the indicator is closed. In the

~ present description of operations associated with a single
train approaching from the left, superior and inferior
classifications are immaterial, but will be carried through
the description of operation. ‘

‘When the train occupies track section 1T, the associated
track circuit is shunted causing the code communication
system to perform an indication cycle during which indi-
cation codes are sent to the control office from field sta-
tion 6. The characters of the indication codes are such
that the track indication relay 1TK is picked up. Since
relay 1TK is of the magnetic stick type, it will remain
picked up until knocked down in response to later indica-
tion codes which will be transmitted when track section
1T is vacated. Such operations are fully described in
the above cited patent to Hailes et al.

When back contact 112 of relay 1TK opens (Figs.
3A-3B) relay 1ATN is deenergized. Front contacts such
as 77 of relay 1ATN open the circuits connecting the
code relays CR1-CR6 to the indicator 1AN, and front

- contact 82 of relay 1ATN disconnects the motor of in-
dicator 1AN from (NX) energy. Front contact 112 of
relay 1TK closes, causing the picking up of the transfer
telay 1TN. Front contacts such as 86 of relay 1TN
close circuits connecting contacts 1-6 in indicator 1AN
to respective contacts 1-6 in indicator IN. The pre-
viously deenergized relay 1ATN closes its back contact

87 to apply (BX) energy to the front contact bus in indi--

cator 1AN through wire 88.

The applied (BX) energy reaches the latching relay LR
and the motor in indicator IN through the various closed
front contacts 1-6 in indicator 1AN, back contacts such
as 85 of relay 1WS, front contacts such as 86 of relay
1TN and various closed back conmtacts 1-6 in indicator
IN. Since the latching relay LR and motor in indicator
1IN are also connected to (NX) energy through back
contact 95 of relay 1RO, the latch relay LR and motor
are operated until the indicator 1N assumes an operated
position identical to that of the indicator 1AN. At this
time the train numbers displayed by the two indicators
1AN and IN are identical, and the alignments of the
contacts 1—6 in the respective indicators are the same.

During the described transfer operation, the latching
relay -and motor-in indicator 1AN could ‘be connected
periodically to (BX) energy through various feed-around
paths including contacts 1-6 in indicator IN and any
closed back contacts 1-6 in indicator 1AN. . Therefore,
indicator 1AN could be erroneously operated during the
read-out operation unless its- motor circuit is interrupted.
For this reason front contact 82 of relay 1ATN is pro-
vided in the motor circuit to disconnect the motdr and
latching relay LR in indicator 1AN from (NX) energy
while (BX) energy is being applied for read-out transfers
by back contact 87 of the same relay 1IATN.

When relay 1TN is picked up to operate indicator IN
to store the train description already stored in indicator
1AN, front contact 216 of relay 1TN closes in the pick-
up circuits for the control relays 1-2C and 1-3C. The
picking up of one or the other of these relays will, “as
described, operate the code communication system (Fig.
6) to send selected control codes to field station 6 (Fig.
1), resulting in the positioning of track switch 7W and
the clearing of signal 6R. As previously stated, it will
be assumed that any single train will be routed straight
through the stretch of track via track section 2T unless
the presence of other trains make it necessary to route the
train into the passing siding (track section 3T). Thus,
control relay 1-2C which controls routes from track sec-
tion 1T to track section 2T should be picked up under
the present conditions. It can be seen in Figs. 3B and
3C that the closing of front contact 216 of relay 1TN
completes a pick-up circuit for relay 1-2C, while no
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closed pick-up circuit for relay 1-3C is available. Spe~
cifically, the pick-up circuit for relay 1-2C includes back
contact 215 of relay TWS, front contact 216.of relay 1TN,
back contact 217 of relay 7DTK, wire 218, back contact
219 of relay 2TK, wire 220 and back contact 221 of
relay 4DC. v

The picking up of relay 1-2C activates the code com-
munication apparatus (Fig. 6), as previously described,
and contacts 271, 273 and 277 of relay 1-2C select code
characters to be transmitted calling for the normal
(straight through) -position of track switch 7W and for
the clearing of signal 6R. When such controls have been
effected, indication codes are.transmitted to the control
office causing the operation of the normal switch indica-
tion relay NWK for switch 7W and the signal indication
relay GK for signal 6R. Thus, in Figs. 3B-3D, front
contacts such as 91 of relay 7NWK are closed, indicat-
ing that switch 7W is in its normal position.

When the train accepts signal 6R and advances across
track section 7DT and into track section 2T (Fig. 1) in-
dication codes are transmitted to the control office for
operating relays 7DTK and 2TK to indicate track occu-
pancies. .

At the time when the train was indicated entering
track section 1T, causing the picking up of relay 1TK,
front contact 160 of relay 1TK closed (Figs. 3B-3C)
the pick-up circuit for the directional relay 1-2D; this
pick-up circuit also includes wire 161 and back -contact
162 of relay 2TK. When relay 2TK is picked up in
response to the indicated occupancy of track section 2T,
the directional stick relay 2ES is energized. The pick-
up circuit for relay 2ES includes front contact 163 of
relay 2TK and front contact 164 of relay 1-2D; and a
stick circuit for relay 2ES including its stick contact 165
and front contact 163 of relay 2TK closed. Relay 2ES
remains energized until track section 2TK is indicated as
being unoccupied. )

At the time when relays 7DTK and 2TK pick up, back
contact 162 of relay 2TK opens to deenergize relay 1-2D
and back contact 217 of relay 7DTK opens the energiz--
ing circuit for relay .1-2C. Relay 1-2D is slow-acting, '
however, so that its front contact 164 in the previously
described pick-up circuit for relay 2ES is closed long
enough to permit the picking up of relay 2ES. Relay
1-2C is also slow-acting in releasing its armature to
permit other circuit operations which will now be. de-
scribed.

When relay 2ES picks up it closes its front contact 134
to energize the read-out relay 1RO through front contact
136 of relay 1-2C. - Relay 1RO is then held by a stick’
circuit including . stick contact 140 of relay 1RO and
front contact 141 of relay 1TK. The slow-acting re-.
quirements for. relay 1-2C are now evident in that this
relay must not open its front contact 136 until relay IRQ-
can be picked up.

The picking up of relay 1RO results in the picking
up of transfer relay 2TN and in the application of read- -
out energy (BX) to the indicator IN. Front contact
116 of ‘relay 1RQ closes a pick-up circuit for relay 2TN.
Relay. 2TN then closes its front contacts such as 90.
Read-out energy (BX) is applied to the contacts 1-6-
in indicator 1N by front contact 94 of relay 1RO, while
back contact 95 of relay 1RO opens the motor circuit
for indicator IN. Since at this time the circuits inter-
connecting the respective contacts 1-6 in indicators IN
and 2N are closed through front contacts such as 90
and 91 of relays 2TN and 7NWK, respectively, (BX)
energy is applied to the motor and latching relay LR in
indicator 2N; and the motor and latching relay are also

" connected to (NX) energy through back contact 97 of

relay 2RO. The indicator 2N is thereby operated to
the same position as that assumed by indicator IN. Thus,
the indicator 2N is ‘operated to display and store the
description for the train when the train is detected enter-
ing track section 2T, '



2,916,812

23

At the time when relay 2ES is energized the direction
of movement of the train is established as being into track
section 2T (Fig. 1) from track section 1T. Thus, con-
trols must be effected to permit the train to leave track
section 2T via switch 9W and track section 4T.

When relay 2ES closes its front contacts, relay 2—4C
is energized (Figs. 3C-3E) by a pick-up circuit including
back contact 249 of relay 4TK, wires 250 and 251, and
front contact 252 of relay 2ES. This pick-up circuit
requires that track section 4T be unoccupied before
controls can be semnt to route the train into that track
section. When relay 2-4C is picked up its contacts
activate the code communication system (Fig. 6) to trans-
mit control codes to field station 8 (Fig. 1) where field
control circuits for track switch 9W and signal 8RA are
located. The network for selecting the code characters
to be transmitted to field station 8 is now shown in Fig.
6, but is comparable to that shown for selecting codes
to be transmitted to field station 6.

The picking up of relay 2-4C also causes the picking
up of the read-out relay 2RO through front contact 151
of relay 2-4C and wire 150 (Figs. 3B-3E). An obvious
stick circuit for relay 2RO including front contacts 152
and 153 of relays 2RO and 2TK, respectively, is then
closed. Back contact 97 of relay 2RO disconnects the
motor circuit for indicator 2N from (NX) energy, and
front contact 96 of relay 2RO applies read-out energy
(BX) to indicator 2N.

As soon as conirols are effected at field station 8§,
indication codes are sent to the control office calling for
the operation of the indication relays associated with
switch 9W and signal 9RA to picked-up conditions.

When the train progresses to a point whereby track
sections 1T and 8DT are vacated (Fig. 1) and track
section 2T alone is occupied, indication codes are sent
to the control office resulting in the dropping away of
relays 1TK and 7DTK. The opening of front contact
141 of relay 1TK deenergizes relay 1RO (Fig. 3B).
Contact 112 of relay 1TK crosses over from front to
back, deenergizing relay 1TN and picking up relay 1ATN.
The dropping away of relay 1TN opens the connecting
circuits between indicators 1AN and 1N at front contacts
such as 86 of relay 1ATN. The dropping away of relay
1RO removes read-out energy (BX) from indicator IN
at front contact 94 of relay 1RO, and front contact 116
of relay 1RO opens to deenergize relay 2TN which, in
turn, opens its front contacts such as 90 to disconnect
indicator IN from indicator 2N.

When the train accepts signal 8RA (Fig. 1) and moves
into track sections 9DT and 4T, indication codes are
sent to the control office resulting in the picking up
of relays 9DTK and 4TK. The opening of back con-
tact 249 of relay 4TK (Fig. 3E) deenergizes the slow-
acting control relay 2-4C which will retain its armature
until subsequently described operations are completed.
The picking up of relay 4TK results in the energization
of relays 3TN, 4ES and 4TN, and also results in the
deenergization of relay 4ATN. Contact 114 of relay
4TK crosses over from back to front to cause the de-
energization of relay 4ATN and the energization of
relay 4TN; front contact 193 of relay 4TK completes a
pick-up circuit for relay 4ES including wire 192 and
front contact 190 of relay 2ES; front comtact 127 of
relay 4TK completes a pick-up circuit for relay 3TN
including wire 128 and front contact 130 of relay 2-4C.
Thus, as noted, relay 2—4C must not release its armature
until relay 3TN is picked up. Relays 4ES and 3TN
are then held by stick circuits. The stick circuit for re-
lay 4ES includes its stick contact 194 and front contacts
193 and 195 of relay 4TK, while the stick circuit for
relay 3TN includes front contact 133 of relay 2ES and
front contact 131 of relay 3TN. Since relays 4TN and
4ES pick up at the same time, as described, back con-
tacts such as 109 of relay 4ES open before front contacts
such as 107 of relay 4TN close. Thus; the connections
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between indicators 4N and 4AN are kept open and
read-cut energy (BX) cannot be fed to operate indicator
4N to the condition of indicator 4AN in response to
the closing of back contact 110 of relay 4ATN. In this
manner, the only read-out (BX) energy which will be
applied to operate indicator 4N will result from the
closing of front contacts such as 161 of relay 3TN. At
this time, indicator 4N is operated to the same position
as that assumed by indicator 2N, read-out energy (BX)
being applied to the motor and latching relay LR in
indicator 4N through front contact 96 of the previously
picked up relay 2RO, contacts 1-6 of indicator 2N, front
contacts such as 3108 of relay 9INWK, front contacts such
as 101 of relay 3TN and contacts 1-6 of indicator 4N.
The motor-relay circuit is connected to (NX) energy
through back contact 196 of relay 4RO. When indi-
cator 4N completes its operation it will store and dis-
play the train description.

When the train vacates track sections 2T and 9DTK
(Fig. 1) indication codes are caused to be transmitted
to the control office, resulting in the dropping away of
relays 2TK and 9DT. The dropping of relay 2TK
results in the deenergization of relays 2ES and 2RO by
the opening of the respective stick circuits for those relays
at front contacts 163 and 153 of relay 2TK. The
dropping away of relay 2RO removes read-out energy
(BX) from indicater 2N at front contact 96 of relay
2RO. The dropping away of relay 2ES opens its front
contact 133 in the stick circuit for relay 3TN, and relay
3TN drops away. Front contacts such as 101 of relay
3TN open to disconnect indicators 2N and 4N.

When the train leaves track section 4T (Fig. 1), the
code communication system is activated to send indica-
tion codes to the control office, resulting in the knocking
down of relay 4TK. Front contacts 193 and 195 of relay
4TK open to drop relay 4ES, and contact 114 of relay
4TK crosses from front to back, thereby deenergizing
relay 4TN and energizing relay 4ATN. At this point the
circuits have been returned to a normal condition.

A review of the previous operation shows that the
train description stored in indicator 1AN was effected
by the use of train description buttons. When the train
entered track section 1T indicator IN was operated to
the same condition as indicator 1AN, and at the samé
time controls were effected to route the train to track
section 2T. When the train entered track section 2T,
indicator 2N was operated to the same condition as in-
dicators AN and 1N, and at the same time route con-
trols were effected to send the train from track section 2T
to section 4T. When the train entered track section
4T, indicator 4N was operated to the same condition as
indicators 1AN, IN and 2N. When the train left track
section 4T, the control circuits were returned to normal.
Thus, the described operation resulted in the operation of
indicators 1IN, 2N and 4N to the same condition as in-
dicator 1AN, thereby showing the progress of the train.
Also, the train automatically routes itself straight through
the stretch of track.

Inspection of the circuit drawings (Figs. 3A-3F) will
show circuit symmetry which would produce comparable
effects for a single train moving from right to left in
Fig. 1. Descriptions would be read into successive in-
dicators 4N, 2N and IN as the train progressed. Similarly,
the train would operate control relays 4-2C and 2-iC
to call for a straight-through routing.. The directional
and directional stick relays 4-2D, 2WS and 1WS would
be operated in response to the train’s progress, along with
transfer relays 4ATN, 4TN, 3TN and 2TN and read-
out relays 4RO and 2RO,

A primary consideration in the present invention is
the ability of the system to permit a train to advance-
control its own route, and to permit automatic arrange-
ments of meets between -trains. As described earlier,
when a train entering from the left occupies track section
1T (Fig. 1) the resulting picking up of relay 1TK (see,
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Figs. 3A-3F) results in the picking up of relay 1TN.
When relay 1TN picks up, its front contact 216 closes
in the common portion of pick-up circuits for the route
control relays 1-2C -and 1-3C. Under conditions where-
in only one train was present in-the stretch of track,
relay 1-2C would, as described; be picked up to call for
a route to track section 2T.- By the same token, a single
train enterig track section 4T from the right would
cause-the picking up of relay 4TK which will close its
front contact 114 to pick up relay 4TN. Front contact
233 of relay 4TN, in closing, closes the common portion
of pick-up circuits for relays 4-2C and 4-3C. If this
latter train is not in conflict with other trains, Telay 4-2C
will be picked up, calling for a route from- track 41 to
track 2T. At the time when either relay 1TN or 4TN
picks up, circuits are closed between indicators 1AN and
iN or 4AN and 4N. Thus, a superior train description
stored by indicator 1AN would result in the application
of (BX)- energy to contact 6 of indicator IN and wire
201; and a superior description stored by indicator 4AN
would result in the application of (BX) energy to contact
6 of indicator 4N and wire 206.- Whenever wire 201
receives (BX) energy the transformer 202 is energized
resulting in the picking up of the decoding relay 1DC
through the rectifier 203, - Similarly, relay 4DC is picked
up through rectifier 204 when the transformer 205 is
energized by the application of (BX) energy to wire 206.

Assume now that two opposing trains are approaching
at the same time and that a superior description is stored
in indicator 4AN for the train approaching from the right,
the train approaching from the left having been as-
signed an inferior classification. Assume further that the
trains enter track sections 1T and 4T at approximately
the same time. Relays 1TN and 4TN pick up, as
described, when relays 1TK and 4TK are picked up. Con-
tacts 216 and 233, respectively, of relays 1TN and 4TN
close in the pick-up circuits for relays 1-2€ and 1-3C,
4-2C and 4-3C, respectively; and at the same time relay
4DC picks up. Relay 4-2C picks up in response to the
closing of its pick-up circuit including back contact 231
of relay 4ES, front contact 233 of relay 4TN, back.
contact 234 of relay 9DTK, wire 235, back contact 236
of relay DPR, back contact 237 of relay 2TK, and back
contact 238 of relay 1DC. Relay 1-2C cannot be picked
up as described earlier because back contact 221 of relay
4DC is open. Relay 1-3C does pick up, however, in
response to the closing of a pick-up circuit including back
contact 215 of relay 1WS, front contact 216 of relay
1TN, back contact 217 of relay 7DTK, wire 225, back
contact 226 of relay 2TK, back contact 228 of relay
DPR, wire 229, and front contact 230 of relay 4DC.
Thus, the operation of relay 4DC and its contacts 221 and
230 renders relay 1-2C  inoperative .and renders relay
1-3C. operative.

The picking up of relays 4-2C and 1-3C cause the
transmission of control code cycles to field stations 6 and
8 (Fig. 1) calling for switches 7W and 9W to be posi~
tioned to route the train approaching from the left into
track section 3T and the other train into track section
2T. The selected codes are called for by the circuits in
Fig. 6. : :

It can be seen that if the relative superiorities of. the
two trains were reversed (i.e. the description for the train
from the left stored in indicator 1AN were superior) relay
1DC rather than 4DC would be energized. . Inspection of
the pick-up circuits. for. relays 1-2C, 1-3C, 4-2C and
4-3C shows that under these conditions relays 1-2C and
4-3C would be energized by the picking up of relays 1TN
and 4TN. )

Another condition exists whereby both trains are given
the same classification, superior or inferior.: In such a
case relays 1DC and 4DC will both be either energized
or’ deenergized. - Thus, when the entering trains- cause
relays 1TN and 4TN to be picked up, relay DPR is picked
up. by one ‘of its previously .described pick-up circuits..
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When relay DPR picks up, its back contacts 228 and
236 open the described pick-up circuits for relays 1-3C
and 4-2C, and its front contacts 222 and 287 close pick-
up circuits for relays 1-2C and.4-3C. Thus, the train
from the left (track 1T to 2T) is given . directional
superiority over the train from the right (track 4T to 3T).

The control circuits for the control relays C are ar-
ranged to provide for another condition wherein one of
two opposing trains arrives much later than the other.
The latter train to arrive may have a classification supe-
rior to that of the earlier train. Although it is assumed
that the signal control circuits in the field (not shown)
include approach locking and other standard features
which would prevent unsafe conditions from existing, it
is also undesirable to transmit controls for causing an
established route: to be cancelled in the face of a train
(i.e. change a signal to red in the face of an approaching
train) except in emergencies. The described normal
pick-up circuit for relay 1-2C, for example, can be opened
any time a superior opposing train arrives and causes
relay 4DC to open its back contact 221, but this contact
221 of relay 4DC can be by-passed by contact 223 of
the timing relay 1TE. As described, relay 1TE is ener-
gized by the closing of front contact 224 of relay 1-2C.
The timing relay will close its front contact 223 after a
predetermined time interval based on speed and traffic
conditions.. Once relay 1TE completes a timing operation,
relay 1-2C cannot be dropped away by the arrival of a
superior opposing train. - Similarly, relay 4TE provides a
similar auxiliary pick-up circuit for relay 4-2C through
front contact 240 of relay 4TE.

The pick-up circuits for relays 1-2C, 1-3C, 4-2C and

~ 4-3C are also arranged to provide for other conditions.
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Suppose that- track section 2T is already occupied by a
train -at a time when, for example, -a train enters track
section 1T. At this time, back contact 219 of relay 2TK
is open in the pick-up circuit for relay 1-2C, and relay
1-2C cannot be picked up. However, front contact 226
of relay 2TK is closed to provide a pick-up circuit for
relay 1-3C, and-a route is called for to route the train
to the siding (track 3T). Thus, the previous condition
wherein two opposing trains arrive at spaced intervals is
taken care of——the earlier train enters track section 2T,
and the later train is routed into the siding (37T).

It should be evident from the drawings that a control
relay C cannot be picked up under any circumstances if
an associated destination track is occupied.

Attention can now be given to relay operations required
to route a ‘train from track section 3T (the passing sid-
ing) into track sections 1T or 4T. Assume that the
meeting of two opposing trains results in the train from
the left being routed into track section 2T, and the train
from the right into track section 3T. Under such condi-
tions. relays 1-2C and 4-3C would have been energized
to.call for the proper routings. The train occupying
track -section 2T, as described earlier, will cause relay
2ES to pick up closing its front contact 252 in the pick-
up circuit for relay 2-4C. If the other train has méved
out of track section 4T and into the siding relay 4TK
will. be- down, and back contact 249 of relay 4TK will
be closed to permit relay 2-4C to pick up. Thus, a route
is called for to permit the train occupying track section
2T to leave via track section 4T. The opposing train
entering track section 3T from track section 4T causes
relay 3WS to be picked up by the closing of front contact
169 of relay 3TK. - The closing of front contact 142 of
relay 3WS in combination ‘with the closed condition of
front contact 143- of relay 4-3C picks up relay 4RO.
Front contact 125 of relay 4RO closes to pick up relay
3TN. At this time, the train description is read into
indicator 3N, operating eneregy (BX) being supplied by
front contact 105 of relay 4RO through contacts 1-6
of indicator.-4N. -At the time when the train- occupied
track section 9DT relay 4-3C was deenérgized by the
opening -of -back contact 234 of relay ‘9DTK; but since
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relay 4-3C is slow-acting it did: not release its front con-
tacts until relay 4RO picked -up. When the train has
vacated track section 4T, relay 4TK drops away opening
the stick circuit for relay 4RO at front contact 148, and
relay 4RO releases its armature since its pick-up circuit
is also open by now at front contact 143 of relay 4-3C.
Assuming that the train entering track section 2T oc-
cupies only that track section at a time when the other
train occupies track section 3T, relay 3-1C is energized
by a pick-up circuit including back contact 243 of
relay 1TK, back contact 246 of relay 2-iC, wire 247
and front contact 248 of relay 3WS. The picking up
of relay 3-1C causes the transmission of control codes
(Fig. 6) for routing the train into track section 1T and
also causes the picking up of relays 3RO and 2TN, re-
spectively, through front contacts 154 and 120 of relay
3-1C. 1t should be noted here that read-out operations
from indicator 3N to IN and from indicator 2N to 4N
cannot conflict because of the condition of relays TNWK,
TRWK, INWK and 9RWK. In other words, neither
transfer can be effected until the called-for routes are
indicated as being aligned; thus, 9NWK is energized and
TRWK is energized, and since SRWK and 7TNWK are
deenergized no conflict can exist between the two read-out
operations.

Once again it can be pointed out with regard to the
symmetry of the circuits that train movements and con-
ditions which are the converse of those described can
be effected in a similar manner.

One further condition can exist wherein a train enters
track section 2T, for example, and stops. This could
occur as the result of a break-down or other operating
difficulty. The arrival of a second train moving in the
same direction as the first will result in the automatic
routing of the second train into track section 3T. Under
such conditions the operator must resort to manual opera-
tions unless the train occupying track section 2T moves
out. Itcan be seen that the pick-up circuit for relay. 3—-4C
includes back contact 253 of relay 2-4C, and the pick-up
circuit for relay 3—1C includes back contact 246 of relay
2-1C. Thus, the train which enters track section 2T
causes either relay 2-1C or 2-4C (depending on train
direction) to pick up. A following train entering the
siding cannot, therefore, cause relay 3-1C or 3-4C to
pick up. If such operations were not prevented a slow
train (or one which stopped briefly) could possibly have
a red signal flashed in its face as the result of the arrival
on the siding of a faster following train.

Attention must be given to the pick-up circuits for
relays 1-2C and 1-3C, and the included back contact
215 of relay 1WS. Relay 1WS is picked up whenever
a detected train enters track section 1T from either of
the track section 2T or 3T. The energization of relay
IWS thereby prevents the picking up of a control relay
1-2C or 1-3C when a leaving train occupies track section
1T. Back contact 231 of relay 4ES performs a similar
function in the pick-up circuits for relays 4-2C and 4-3C.
In other words, a leaving train cannot appear to be an
entering train and cause control relay operations calling
for the clearing of signals behind the train for traffic in
the opposite direction.

A review of the operations of the storage indicator
means will reveal that an indicator remains in its last
operated position. Thus, the indication displayed by an
indicator shows the description of the last train to move
through the route or track section associated with the
indicator. As disclosed in the above cited Marsh patent
application, each indicator includes a lamp which, when
lighted, illuminates the character displayed by the indica-
tor tape. The present system provides means for lighting
such lamps only when the respective indicators store de-
scriptions for trains which are present.

In Figs. 3A-3F, lamps 1ANE, INE, 2NE, 3NE, 4NE
and 4ANE are the lamps located in the respective indi-
cators LAN, 1IN, 2N, 3N, 4N and 4AN. Since indicators
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IN, 2N, 3N, and 4N are associated with and located
in particular track sections in the miniature track diagram
(Fig. 2) it is expedient. to light these lamps when the
respective track sections are occupied. Thus, lamps 2NE
and 3NE are energized by obvious circuits whenever. track
indication. relays 2TK and 3TK, respectively, are picked
up. Lamps INE and 4NE are similarly operated by con-
tacts of the transfer relays 1TN and 4TN, respectively;
and three transfer relays are, in effect, repeaters of the
respective track indication relays 1TK and 4TK. Lamps
1ANE and 4ANE, however, are lighted by lighting relays
1ER and 4ER which will be described.

Relay 1ER has a pick-up circuit including front con-
tacts 290 and 291 of relays CTIN and 1ATN, respectively.
When the train description buttons associated with indi-
cator LAN are operated, relay CTN picks up to energize
relay 1ER. Relay 1ER is then held by a stick circuit in-
cluding front contacts 291 and 292 of relays 1ATN and
1ER, respectively. Thus, front contact 288 of relay 1IER
will light the lamp 1ANE until the train associated with
the stored description occupies track section 1T. At that
time relay 1TK picks up dropping relay TATN and pick-
ing up relay 1TN. Relay 1ER is deenergized, extinguish-
ing lamp 1ANE, while lamp INE is lighted by the pick-

« ing up of relay ¥TN. Relay 4ER is operated in a simi-

lar manner in response to operations of the buttons asso-
ciated with indicator 4AN and operations of the track
indication relay 4TK.

Summary

As described, the present invention provides means for
automatically routing trains and for arranging meets be-
tween trains at passing siding locations. The controls
are effected by the use of storage means for describing
trains as either superior or inferior in classification.

In order to serve a dual purpose, the disclosed embodi-
ment of the present invention utilizes indicator devices to
store classification descriptions as well as visual train
number descriptions. The same control circuit effects
can be achieved by using relays as storage meaps in-
stead of using indicator means. Since indicators. were
shown herein, means for decoding the indicator controls
were provided in the form of decoding relays.

The present system is by no means limited by the num-
ber of trains involved or the number of classifications
possible. Actually, the principles of the present invention
can be expanded to the point wherein every train which
will traverse a stretch of track can be given a classifica-
tion which is different from the classification of every
other train. In other words, the use of relays instead of,
or in conjunction with, indicator devices would permit
the identification of trains by more than two simple desig-
nations of superior and inferior. By the same token, the
use of multiple indicators (one for tens, one for units, etc.)
in place of single indicators can be used to describe any

. train list numbers.

The present invention also discloses means for operat-
ing indicator devices on a directional transfer basis so
that descriptions are advanced in response to and in ac-
cordance with the movements of associated trains.

Having described a railway signaling system with auto-
matic meets between trains as one specific embodiment of
the present invention, it is desired to be understood that
this form is selected to facilitate in the disclosure of the
invention rather than to limit the number of forms which
it may assume; and it is to be further understood that
various modifications, adaptations and alterations may be
applied to the specific form shown to meet the require-
ments of practice, without in any manner departing from
the spirit or scope of the present invention.

What T claim is:

1. A traffic control system for routing opposing trains
through an actual track layout including a stretch of single
track having at least one passing siding connected thereto
at each end by power track switches and comprising, a
control panel having a miniature diagram of the actual:
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track layout, a plurality of electrically operable train
identity indicators each being operable to different condi-
tions corresponding to respectively different train identities
and disposed at intervals along said miniature diagram,
there being an indicator on said miniatore diagram for
each end of the actual track layout and for each of said
power track switches, means for operating said indicator
for one end of said actual track layout to one of its distinc-
tive conditions according to the identity of a particular
train upon the entry of said particular train into said ac-
tual track layout at said one end thereof, transfer means
controlled by the progress of a train through said actual
track layout for operating to said one distinctive condi-
tion the successive indicators on said panel, and switch
control means controlled by the distinctively operated
conditions of the indicators respectively associated with
said switches for operating said track switches at the re-
spective ends of each siding.

2. The traffic control system according to claim 1
wherein said switch control means includes further circuit

means being distinctively controlled by the simultaneous:

approach of trains to the opposite ends of said passing sid-
ing, said further circuit means operating said switch con-
trol means for said switches associated with said -siding
to their normal positions upon the approach of a train to
thereby route a train over said single track rather than
over said passing siding when said further circuit means
has detected that there are mo trains simultaneously in
approach of the opposite ends of said siding.

3. A traffic control system for routing opposing trains
through a track layout including a stretch of single track
having at least one passing siding connected thereto by
power track switches and comprising, a plurality of stor-
age means each operable to distinctive conditions repre-
senting respectively superior and inferior train classes for
operating said switches, at least one of said storage means
being provided for each track switch of said passing sid-
ing, means controlled by the passage of a train through
said track layout for distinctively operating to one of its
distinctive conditions a first one of said storage means
and for subsequently transfering from said first one of
said storage units to the next the distinctive condi-
tion of said first operated storage means in. an order
determined by the direction of train operation through
said track layout, and means controlled by the distinc-
tively operated conditions of the storage means respec-
tively provided for said track switches for operating said
track switches at the opposite ends of said passing siding
to respective normal and reverse positions selectively.

4. A traffic control system according to claim 3 where-
in the identity storage units are electrically operable
posting indicators operable to display train identification
indicia on a control panel.

5. A traffic control system according to claim 3 where-
in said switch control means also provides for selecting
a predetermined route to be established in case both op-
posing trains are of the same class.

6. A traffic control system according to claim 3 where-
in said switch control means further includes code com-
munication means for the remote control of the track
switches from a control office.

7. A traffic control system for the establishment of
routes for opposing trains through a track layout includ-
ing a stretch of single track having at least one siding
connected thereto by power track switches and having
signals for governing traffic over the track switches com-
prising in combination, a storage means for each track
switch being operable to distinctive conditions each repre-
senting a different train class for controlling said track
switches, means controlled by the approach of a train
of a particular class to a first of said track switches for
operating the corresponding storage means to a respec-
tive one of said distinctive conditions, means controlled
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by the passage of the train in either direction for ad-
vancing the identity storage for that train from:one °
storage means to the next in an order determined by the
direction of train movement, and route establishing means
conirolled by the distinctively different conditions of the
storage means for the switches at the respective ends of
said siding caused by opposing trains of different classes
approaching said siding for operating said track switches
and selectively energizing said signals to establish a
route for an -inferior train through said- siding and a
route for the superior train through said single track.

8. In a traffic control system. for routing trains traveling
in opposite directions through a track layout including
a stretch of single track having at least one passing siding
connected to said single track at its respective ends by
power track switches the combination comprising, a stor-
age means for each switch for controlling each of said
power track switches, each of said storage means being
operable to at least two distinctive conditions each repre-
senting a different train class, circuit means controlled
by the approach of a train of a particular class to one
of said power switches for operating the respective stor-
age means to the corresponding particular one of its said
distinctive conditions, and means governed by said stor-
age means for said power track switches at said ends of
said siding for selectively operating said switches, said
last-named means being controlled by the approach of
trains in opposite directions to the respective ends of
said siding to operate said track switches to respective
reverse and normal positions to thereby direct said trains
over routes  according to their relative classes. ‘

9. The control system defined in claim 8 and includ-
ing input storage means being operable to distinctive
conditions each representing a different train class and
being operated to a .particular one of such distinctive
conditions by each train of corresponding particular class
entering said track layout and also including further
means for transferring said train class data from said
input storage means to a selected one of -said storage
means and thence from one said storage means to the
next -according to the progress of a train as it moves
through said track layout. )

10. In a system for routing trains moving in opposite
directions through a. track layout including a stretch of
single track having at least one passing siding connected
thereto at its respective ends by power track switches
the combination comprising a storage means. for each
power track switch being operable to at least two dis-
tinctive conditions each representing a different train
class, data input and transfer means controlled by the
approach of a train of a particular class to one of said
track switches for-operating the corresponding storage
means to the respective ome of said' conditions .repre-
senting said class, and means for operating said” track
switches at the ends of said siding being controlled by
the distinctively operated  conditions of the respective
storage means, said last-named means being controlled
by the approach of trains in opposite directions to the
respective ends of said siding to operate said .track
switches to' respective reverse and normal positions to
thereby direct said trains over routes according to their
relative - classes. o
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