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3,805,092
ROUTE REPORTING SYSTEM FOR RAILROAD
CLASSIFICATION YARDS

Sih Hsuin Tsiang, Morristown, N.J., assignor to Westing-
house Air Brake Company, Wilmerding, Pa., a corpora-
tion of Pennsylvania

Filed May 29, 1958, Ser. No. 736,513
8 Claims, (Cl 245—2)

My invention relates to a route reporting system for
railroad classification yards. More particularly, my in-
vention pertains to a system for use in automatic classi-
fication yards for registering on a permanent recording
medinm the storage track destination of each car entering
the yard whether it moves to the storage tracks in a single
or a multiple car cut.

Automatic operation of railroad classification yards
is relatively well known in the art. Such installations
include automatic switching systems which provide route
control for the cuts of cars moving in that yard and also
automatic retardation systems which provide speed con-
trol. However, to further handle the cars or their lad-
ing, the railroad must know the specific storage track to
which the various cars have been rcuted. In practice,
this varies from the actual switch list provided for a par-
ticular train due to the filling of assigned storage tracks
so that other tracks must be substituied in their place
and to the late discovery of bad order cars which must
be routed to specific repair tracks. The information as
to the actual storage tracks into which the cars have been
classified is used in preparing waybills for further move-
ment, train lists for departing trains, and, quite frequent-
ly, in system car location reporting arrangements where-
by the shippers may be readily and frequently informed
as to progress of their shipments. Automation of such
clerical work as is involved in preparing and registering
the actual location of the cars increases the efficiency and
economy of the railroad’s operation. Thus it is of con-
siderable advantage to have storage track information
in a form which may be used with the various elec-
trical-mechanical clerical machines now available. For
example, it may be desired eventually to prepare some
form of punched card for each car containing the storage
track information as well as other routing information.
In this specific example, if the storage track information
is contained in some form of punched tape, it can be
readily transformed by machine into the desired punch
card form.

Accordingly, it is an object of my invention to provide
a route reporting system for railroad classification yards.

Another object of my invention is to provide, in a rail-
road classification yard, a reporting system to register
the storage track to which each car entering that yard
is routed.

A further object of my invention is to provide a track
registry means for railroad classification yards to report
the destination track of each car entering that yard.

Still another object of my invention is to provide, in
a railroad classification yard having an auntomatic switch-
ing system to route cuts of cars to preselected storage
tracks, a registry means to record on a permanent record-
ing medinm the storage track destination for each car.

A still further object of my invention is to provide a
route reporting means that registers the storage track
destination of each car moving over the initial switch in
a railroad classification yard.

1t is also an object of my invention to provide a track
reporting arrangement to register the destination track
for each car being classified into a railroad classification
yard in accordance with an automatic switching system.

Another object of my invention is to provide a route or
track registry means to record the storage track destina-
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tion of each car entering a classification yard in accord-

ance with the route stored for the corresponding cut of

cars in the automatic switching system at the initial switch
of the yards as the cut passes that switch.

Other objects, features, and advantages of my inven-
tion will become apparent from the following specifica-
tion and claims when taken in connection with the ac-
companying drawings.

In practicing my invention, I provide, in one specific
form, a repeater storage bank which directly repeats the
final bank of the automatic switching system associated
with the initial switch of the classification yard. Each
route or switch control storage relay and the storage
detector relay are repeated in this added bank. In the
form specifically shown herein, the route storage in this
final bank is in a digital form, that is, the destination
track is indicated or stored by track number rather than
by a switch control code. The route storage is then held
in the repeater storage bank while the corresponding cut
of cars occupies the detector section associated with the
lead (initial) switch. At this same location, I provide a
car counting means actuated by the cars passing through
the detector section over the lead switch. As specifically
shown herein, the counting means is an axle couating
arrangement which divides the final count by four to
indicate the passage of each car. The recording means
by which I register the storage track information for each
car is a tape reperforator controlled by a transmitter dis-
tributor. This latter unit may be a standard tape reading
distributor modified for this special use. A bank of se-
quencing relays is driven by the distributor during its
cycle of operation and these relays in turn control the
cycling of the distributor to register three punch codes
for each car. In the specific example herein illustrated,
the three punch ccdes comprise two digits for the track
information and a line feed code which spaces the track
information for successive cars. The actual code punch
for each track digit is selected over contacts of the relays
of the storage repeater bank. There are two such con-
tact networks with a shift between these networks, to
select the two digits, being accomplished by the-first se-
quence counting relay. The spacing arrangement is a
line feed code as selected by the second sequence relay,
after which the punch operation halts in accordance with
the sequence count. -Other circuits permit the entry and
selection of code punches marking the beginning and the
end of the humping operation. These latter two codes
are the only mannal operation that is required to start and
stop the tape punching operation for an entire train.
That is, between the beginning and the end of a par-
ticular humping cycle, all of the punching operations
proceed automatically under the control of the various
details of the system as the cars pass in succession over
the lead switch of the yard. -

Referring now to the drawings, FIG. 1 thereof shows
diagrammatically a portion of route reporting apparatus
embodying one form of my invention. This figure shows
in particular the route storage repeater bank and the car
counting arrangement.

FIG. 2 is a diagrammatic showing of another portion
of the system embodying my invention showing partic-
ularly the tape reperforator, the transmitter distributor,
the sequencing chains, the -coordination circuits, and
other punching controls.

FIG. 3 of the drawings shows the final portion of
the specific system embodying my invention, this draw-
ing showing the code selection or translation circuits to
register the proper code punches through the transmitter
distributor into the tape reperforator in accordance with
the route stored in the initial bank,

In each of the drawings, similar reference characters
are used to identify similar parts of the apparatus.
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In the circuit arrangement illustrating the system
specifically shown, the contacts of the various relays in-
cluded in the system are shown generally in vertical
alignment with the winding symbol of the controlling re-
lay. However, where this practice would unduly com-
‘plicate . the circuit conmnections, relay contacts are not
show aligned with their control winding. For example,
to. simplify the code selection circnits (FIG. 3), the
relay contacts are shown separated from the correspond-
ing control relay windings. A few other isolated instances
-of similar simplification occur in the other figures. In
each case where the circuits are thus simplified, each par-
ticular relay contact is identified with its control -winding
‘by repeating immediately above ‘the contact symbol the
relay reference character used with the comntrol wind-
ing. Each such contact is also identified by an individual
‘contact reference, herein a lower case letter, to distinguish
“from other contacts of the same relay. It is believed that
‘this method of simplifying the circuits is clear and that
the circnit arrangement may be more easily understood
thereby. ) '

- “'Where slow acting relays are intended in the arrange-
-ment, they are indicated as such by vertical arrows
. ‘drawn’ through the movable portion of the associated
contacts. Thus the slow release relays herein are in-
dicated by ‘downward pointing arrdws drawn thiough
‘the ‘various contacts associated therewith. The com-
plete system, shown in the three figures of the drawings,
is supplied with a local source of direct current energy
‘which may be in the form of a battery of proper size
and capacity. However, the source as such is not shown,
-the ‘positive and-negative terminals only being indicated
-by the conventional reference characters B and N, re-
‘spectively. When alternating current energy is used, the
‘terminals of the corresponding source are indicated by
the references BX and NX. T

" Referring now to FIG. 1, there is itlustrated at the top
thereof, by conventional symbols, the initial portion of a
‘small railroad classification yard of the gravity or hump
‘type. It is considered herein that this yard is provided
with an automatic switching system which controls the
‘positioning of the switches in the yard to automatically
Toute the various cuts of cars to the preselected storage

4

occupies. any portion of the track section. A track re-.
peater relay 1-21TP is also provided, this being a back
contact repeater energized over a simple circuit extending
between terminals B and N of the local source and includ-
ing back contact a of track relay 1-21TR and the wind-
ing of repeater relay 1-2iTP. It is obvious that the re-
peater relay will be energized during the time that any

- portion of the track section is occupied by a cut of cars
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into the system of my invention, that this yard is provided
. ‘with automatic retardation whereby the speed of the cars
moving through the yard into the storage tracks may be

45

controlled to provide an optimum coupling speed. Along -

the main lead track, over which cars enter this classifica-
tion yard from the left of the drawing, is the ‘master
retarder. Following the master retarder is the lead or
initial ‘switch of the yard, designated by the reference
character 1-2iSW. Only one other switch, an inter-
mediate - switch 8-21SW, is shown. To simplify the
illustration, only the leads to the three groups of storage
tracks are shown to complete the abbreviated illustration,
these group lead tracks being designated by numerical
references as leading to storage tracks 1 to 7, 8 to 14,
and ‘15 to 21, respectively, from top to bottom in the
illustration. - '

= The leading switch 1-21SW is provided with the usual
detector track section, indicated by the reference 1-21T,
which is set off from the adjacent track by the wusual insu-
lated joints which -are shown conventionally, This track
section ‘is provided with a track circuit in -order to de-
tect the occupancy of the section by any part of a cut
of cars passing” over the switch. Since the track circuit
may be of any well-known type and the use of such track
circuits for detection purposes.is so well known, -only the
track relay portion of the circuit is shown connected to
the rails by a conventional dotted line. This track relay
is designated by the reference character 121TR. As is
usual in such detector track circuits; the track relay is
normally energized when the section is unoccupied and
is shunted and released when any part of -a cut of cars
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passing therethrough.

“At the location of the lead switch, there is also pro-
vided a track instrument, which may be a wheel coz-
tactor so positioned as to be actuated by the passage of
each wheel along one of the rails of the track. Since such
wheel contactors are well known, the one used here is
‘shown by a conventional symbol designated by the ref-
erence 1-21Z. Tt is to be understood that any type of in-
strument which will detéct each wheel of a car may be

‘used. In the form herein considered, the passage of each

wheel along the one rail of the track at this location actu-
ates the wheel contactor to.open its-single contact. a.
It is known that the operating time of such wheel con-
tactors. is short and generally non-uniform. - Therefore,
a repeater relay ZP is provided which is normally ener-
gized over contact a of the contactor in its closed
position. Relay ZP thus is deenergized and quickly re-
leases each time a car wheel actuates the contactor to
open its contact. Thus relay ZP whose use will be shown
hereinafter, releases for each wheel, that is for each
pair of wheels and axle of a car passing over thig lead
switch.. It is to be noted that the wheel contactor as
shown is ‘located “inside the limits of the track circuit
of the leading switch. ~‘This. location permits the wheel
or axle count to occur while the car is traversing the
lead switch track section, and as will be shown herein-
after, permits the tape punching operation to be com-
pleted before the car vacates this track circuit.

At the left of FIG. [, shown by a conventiona! dof-
dash rectangle, is a portion of storage unit 1-21. of the
-automatic switching system for the yard, this storage unit
being associated wtih lead switch 1-21SW. This auto-
matic switching system may be any one of several well-
known types of switching systems. For purposes of ref-
erence to simplify the present description and the draw-
ings, the switching system is preferably of the type shown
in the copending application for Letters Patent of the
United States, Serial No. 355,281; filed May. 15, 1953
by Benjamin Mishelevich, for Automatic Control of Rail-
‘way Classification Yard Track Switches, now Patent No.
2,863,991, granted December 9, 1958, this prior patent
and the present application being of common ownership.
A similar type of system is also shown and described in
Manual 517, -entitled Automatic Switching For Classifi<
cation Yards, published in Yanuary 1953, by the Union
Switch and Signal, Division of Westinghouse Air Brake
Company. Reference is made to either the prior patent
or to the aforementioned manual for a complete descrip-
tion' and showing of the automatic switching system used
in conjunction with the yard shown herein.

The only details of the automatic switching - system
actually shown herein are contacts of the route or stor-
age relays and a contact of the storage detector relay in
the final or A bank of storage wnit 1-21. Each of
these relay contacts is. designated by a relay reference
character similar to those used in-the Mishelevich patent,
but without the numerical prefix which here would be the
same as the storage unit, that is, 1-21. Additional relays
to -those actually shown in the Mishelevich patent are
here necessary in order to allow for the 21 track yard.
However, these reference characters are also similar to
those used in-the aforementioned Manual 517 so that
the significance - of each reference character is- obvious.,
The use of -these Teference characters in this form' sim-.
plifies any cross reference which may be desired between
this application and the aforementioned prior publica-
tions. --Each relay contact is also provided with a lower
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case reference n which signifies that these are additional
contacts over and above those required and shown in
the prior publications for tlie regular switch control sys-
tem. Briefly summarizing, at this point in the switch
control system, route storages are in digital form, that
is, the route storage shows in digital form the preselected
track for the cut of cars corresponding to the route stor-
age. For each of the 21 tracks in the yard shown herein,
two of the route or track storage relays are energized to
provide in combination the digital storage for that track.
For example, the route storage for a cut of cars destined
to track 17 will, when stored in bank A of this initial
storage unit, cause relays AI16CR and A7CR to be en-
ergized, the numeral 1 of the tens digit being represented
by relay AZGCR and the numeral 7 of the unifs digit
being represented by relay A7CR. For a route to a stor-
age track of the first nine, the tens digit is represented
by relay AGCR. For tracks 10 and 23, the route stor-
age comsists of the energized combination of relays
AZBCR or A28CR, respectively, and relay ASCR.

As explained in detail in the aforementioned references,
the route storage transfers from bank A of this initial
storage unit to the storage unit associated with the next
switch location along the selecied route when the corre-
sponding cut of cars occupies detector section 1-21T.
However, for the present recording sysiem, the route
information is required at the lead switch location until
the corresponding cut completes its passage through sec-
tion 1-21T. It is therefore necessary to repeat and
hold the route storage information at this location. There
is thus provided the bank of storage repeater relays desig-
nated by the references iP tc @P, inclusive, and 18P and
20P. In other words, there is one repeater relay for each
storage relay in the A bank, that is, each CR relay. In
addition, it is mecessary to store the information that a
route storage was stored in bank A for the corresponding
cut and has been transferred to the next location. There-
fore, a repeater relay ASDP of the storage detector relay
ASDR of bank A is provided.

Each storage repeater relay directly repeats the corre-
sponding storage relay in bank A. This repeating acticn
occurs only when track section 1-21T is clear so that
track repeater relay 1-21TP is released. At this time
in the operation of the classification yard, a new route
storage has been transferred into bank A so that the
repeater relays may assume an energized combination
fudicated by the route storage. For example, when
appropriate, relay 1P is energized to Tepeat relay AICR
by a simple circuit extending from terminal B over front
contact n of relay AICR, back contact b of relay 1-21TP,
and the winding of relay 1P to terminal N. A similar
circuit for relay 6P includes front contact n of relay
AOCR and back contact k of relay 1-21TP. The en-
ergizing circuit for storage detector repeater relay ASDP
is traced from terminal B over front contact n of relay
ASDR, back contact a of relay 1-2iTP, and the winding
of relay ASDP to terminal N. FEach energized repeater
relay is held in its energized condition when the track
section is occupied, which causes relay 1-21TP to be
energized and pick up. FEach stick circnit inciudes the
corresponding front contact of the track repeater relay
and front contact a of the storage repeater relay itself.
i is obvious that the repeater relays are thus held ener-
gized, if initially energized by the corresponding route
storage in bank A, as long as that cut of cars occupies
any portion of detector section 1-21T. It is also to be
noted that in addition to the track or route storage in-
formation, the fact that a route storage was stored for
the cut of cars then occupying the track section is indi-
cated by the energized condition of relay ASDP. The
utility of this latter storage will appear hereinafter.

One final relay is included in the repeater storage
bank, the zero zero repeater relay 0CF. Since relay
AOCR and thus relay @P are energized to indicate the
numeral 0 in either the tems or the units digit position,
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it is necessary, as will appear later, to differentiate and
select between the two digits which may be represented by
this single relay. The eneigizing circuit arrangement
for relay 00P extends from terminal B over front con-
tact b of reiay 0P, front contacts b in multiple of relays
10P and 20P, and the windiag of relay 00P to terminal
N. 1t is apparent that relay 00P is thus energized when
the numeral O designated by the energized condition of
relay OP occupies the units digit position in the track
code. When the numeral 0 is occupying the tens digit
position, as in the track codes for storage tracks up to
and including track 9, relays 10P and 26P will both
be deenergized so that relay Q0P is not energized. The
actual use of relay 08P to select between the numeral 0
in these two positions will be described more fully in
the description of the code translation or selection circuits.
It is thus apparent that the storage repeater relay bank
shows the track destination and the fact that a storage
was held in bank A of the initial unit for the cut of
cars crossing the lead switch at that particular moment.
This information storage is held until the cut of cars
clears the detector secticn.

Also shown in FIG. 1 is a car counting means. This
means comprises a counting device which advances one
count for each period of energization of the device and
a reset arrangement which as specifically used herein, in-
dicates each fourth count in the counting device and also
resets the device to its initial position. More specifically,
the counting device is shown as a magnetic impulse type
counter having two separate windings and designated by
the reference character MC. Resetting is accomplished
by a resst relay RS. Magaetic impulse counters of this
type are well known in the art and any one of several
equivalent devices may be used. As a specific exampls,
counier MC may be of the type disclosed in Letters Pat-
ent of the United States No. 2,538,817 issued January
23, 1951, to J. 1. Bellamy for an Electromagnetic Count-
ing Device. As shown herein, the upper winding is the
operating winding, as designated by the upward pointing
arrow within the winding symbol, which causes the de-
vice to advance one count for each period of energiza-
tion. The lower or reset winding, designated by a down-
ward pointing arrow, when energized causes the counter
to reset to its zero position, releasing all of the counting
armatures. As illustrated herein, and as usual in this
type of device, there are ten counting armatures which are
actuated in sequence to indicate the total count that has
been entered into the counter. Each armature has asso-
ciated therewith a normally open front contact and a
normally closed back contact. The armatures, and the
corresponding coatacts, occupy the positions shown in
the drawing when the counter is in its zero or no-count
position, the counter returning to this position upon reset
action. The initial period of energization of the upper
winding of cocunter MC causes armature a to be actuated,
closing front contact a and opening the corresponding
back contact. This operation of armature a -also primes
or conditions armature b to operate during the next period
of energization of the upper winding. However, no mat-
ter what the length of the initial energization pulse
through the upper winding, only armature @ is oper-
ated during this pulse. During the second energiza-
tion period of the upper winding, armature b is operated,
closing its associated front contact and opening the back
contact. Again this conditions the succeeding armature
to operate during the next energizing pulse. Once oper-
ated, each armature is held in its operated position, either
by residual or by permanent magnetism depeanding upon
the actual construction of the counter, until a reset pulse
flows through the lower winding. To simplify the draw-
ing, since not all of the armatures are directly involved
in the system of my invention, only a portion of the total
number of armatures are actually shown, the continuity
of the circuits being indicated by the conventional dotted
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lines between armatures f and j and.the associated con-
tacts.

The counting operation of counter MC is controlled
by the wheel contactor 1-217 through its repeater relay
ZP. .The energizing circuit for:the upper winding extends
from terminal B over back contact a of relay ZP, front
contact b of relay ASDP, the upper winding of counter
MC, and back contact b of relay RS to terminal N. -Front
contact b of relay ASDP is included in this energizing
circuit to assure that counts are enfered into counter MC
only when a route storage is held in the storage repeater
bank for the cut of cars then passing over the initial

switch. ~ This eliminates counting action when trimmer

engines, or extra cuts of cars moved directly by these
engines, are passing through the detector section. . Back
contact b of relay: RS assures that no extra count can in-
advertently be entered into the counting device during
the reset action since, as will appear hereinafter, relay
RS picks up during the reset count and is held until the
count is complete. In the specific system herein, relay
RS is energized during every fourth couni entered into
counter-MC. The circuit is traced from terminal B over
back contact e and front contact d, in series, of counter
MC and the winding of relay RS to terminal N. Ounce
energized, relay RS closes its front contact a to complete
a stick circuit which also includes back contact a of relay
ZP and front contact b of relay ASDP. This circuit holds
relay RS energized until the end of that particular count,
that is, until relay ZP again picks up after the wheel passes
off contactor 1-21Z. This -assures, as previously ex-
plained, that no extra count can be entered into counter
MC by the early release of relay RS. When energized,
relay RS also completes the circuit over its front con-
tact b for energizing the lower or reset winding of count-
er MC which causes the release of all of the operated
armatures of the counter, each armature returning to its
at-rest position shown in the drawmg

During normal operation, it is apparent that pac:h ener-
gization and resulting pick up of relay RS indicates the
completion of the passage of one car whether the car is
in a single or a multiple car cut. It is thus assumed that
cach car is provided with only four axles. A second
circuit for energizing relay RS, which is completed at
times, will cause extra counts, entered into the counter

: madvertently or due to cars having more than four axlies,
to be cleared out of the system. This circuit for relay
RS includes back contact a of relay ASDP and, in paral-
Jel, three series paths through contacts of counter MC,
these paths including, respectively, back contact b and
front contact a, back contact ¢ and front contact b, and
back contact 4 and front contact c¢. The extra counts
entered-into counter MC will thus be cleared at any time
that relay ASDP releases which assuredly occurs at least
at the end of the classification action for each train enter-
ing the yard.

Referring now to FIG. 2, shown at the left thereof is
the destination track recording means or device which
comprises the transmitter distributor unit TD and a tape

" reperforator unit RP, each unit being outlined by a con-
ventional dot-dash rectangle.  Since such umits in their
basic form are well known in the art, only such details
are shown within these conventional rectangles as are
necessary for an understanding of my invention.

The transmitter distributor unit TD is a motor driven
combination tape transmitter and distributor. . In stand-
ard form, its primary purpose is to translate code com-
binations perforated in a tape into electrical impulses
transmitted sequentially to a signaling line. The dis-
tributor is made up of two units, the tape transmitter and
the commutator distributor. The commutator distributor
sends the code combinations out over the line as marking

(on) pulses or spacing (off) pulses in proper sequence at

a predetermined speed. It is to be here noted that stand-
ard transmitter distributor units may be used in the sys-
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tem- of my invention, but must be modified to serve the
purposes hereinafter described.

The communtator is made up of two concentric con-
ducting rings 25 and 26 which are connected together
by a connecting arm 27 through sliding brushes.  The
outer ring 26 is divided into seven segments, each one
insulated from the adjacent segments as indicated con-
ventionally in the drawing. The nomenclature assigned
to these segments on clockwise order starting at the lower
left are Start, 1, 2,3, 4, 5,-and Stop. The Stop segment
is somewhat longer in length than the other segments in
crder to make the stop pulse longer during transmission.
This longer time is used to differentiate the stop position
and to maintain synchronism with other associated ro-
tating equipment such as the tape reperforator. -Each of
these segments, except the Start segment, has an external
connection. The Stop -segment is connected directly to
terminal N of the local source while segments 1 to 8, in-
clusive, are connected, respectively, to terminals TD3,
TD2, TD3, TD4, and TDS3, shown in FIG. 2, and which
also appear in FIG. 3. The continuous inner ring 25 is
connected to the transmission line 24.

Brush arm 27 is connected to a main shaft which is
geared through a friction clutch to a synchronous motor
TDM. . This geared connection is herein shown conven-
tionally by a dotted line 28. The clutch and main shaft
are normally held in the stop position by a release mag-
net 29 in its deenergized condition. Magnet 29 controls
a stop arm 38 which engages a detent arrangement in a
stop cam connected to the main shaft, this arrangement
being indicated in a conventional manner by dotted lire
31. When release magnet 29 is energized, stop arm 39
is pulled away from the stop cam detent allowing the
clutch to engage, thereby causing the brush main shaft,
and thus brush arm 27, to rotate in a clockwise direction
at the geared speed of synchronous motor TDM. When
magnet 29 is deenergized, the bruish shaft will rotate un-
til stop arm 39 engages the detent means at the stop posi-
tion of the commutator.

The sensing contacts which are also part of transmiteer
distributor TD - are operated by sensing pins which
usually serve to detect holes punched in a tape being read
by the trapsmitter distributor. In such operation, the
upper or spacing contact is normally ciosed and all such
contacts are closed when the brush arm is in ifs stop
positicn. When unit “TD 'is being used to read code
punched in a tape, as the motor and the brush arm ro-
tate together, a cam arrangement located on a main shaft
allows the semsing pins to move upward through a tape
guide whensver the distributor brush arm has moved
from the Stop segment. If :a hole is present in the tape,
the pin moves to its full extended position allowing the
associated lower or marking contact to close. If there
is no hole in the tape, the adjustment of the pin relative
to the contact is such that the upper or spacing contact
remains closed. However, in the present use of this
transmitter distributor unit, since no tape is being read,
all the sensing pins move upward as soon as the brush
arm leaves the -Stop segment and all marking contacts
close and remain closed during each period of rotation
of brush arm 27 around distributor ring 26. When de-
signed for the wusual five positon tape code, five such sens-
ing contacts are provided. However, since they operate
in unison under the present conditions, the five contacts
are represented by two contacts ¢ and e, similar parts
of which are connecied in multiple. The multiple con-
nections include dotted portions .to conventionally in-
dicate the presence of other conmtacts. The control of
these contacts through the sensing pins by the motor and
the brush arm is indicated by dotted line 32.

The tape reperforator unit RP is a motor driven tape
reperforating machine which receives electrically trans-
mitted signals and translates these signals through the
medium of a selecting and perforating mechanism into
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code combinations of holes in a paper tape. For pur-
poses of a specific description, it is herein considered that
the code is of the five position type commonly used in
such systems. The main shaft assembly of the reperfor-
ating unit is driven by a motor RM through a worm gear
and pinion arrangement also including a series of clutches,
none of which are shown here for the sake of simplicity.
Tke selector mechanism receives electrical signals and dis-
tributes them mechanically to set up certain combina-
tions with transfer levers. These. combinations cause
the punch levers to be positioned so as to select certain
punches in the punch block. When the punch hammer
finally moves upward, the selected punch pins will be
forced through the tape causing a code combination of
holes to be perforated.

The selecting mechanism is controlled by selector mag-
nets 22 and 23 which receive code impulses from unit TD
over transmission line 24 with which they are connected
in series. When a start impulse (no energy on line 24)
is Teceived, the magnet armatures release and are pulled
away from the pole pieces by an armature spring. This
action allows the selector cam to revolve with the main
shaft. When this selector cam rotates from the stop
point, it revolves at a speed synchronized with the speed
of the transmitting mechanism by means of the gears and
the spead of the synchronous motors. When transmitter
distributor TD is used as the transmitting mechanism, as
berein, this means that, as segment 1 on ring 26 is being
scanned by brush arm 27, the Ne. 1 selector cam on reper-
forator RP is in the position to move the No. 1 transfer
lever if the magnets are energized by an impulse at this
time. FEach selector cam is similarly positioned as the
corresponding segment on ring 26 is scanned. If no im-
pulse is received as a selector cam is in that particular
position, the magnet armatures are released and pulled
away by a spring. Thus, the transfer levers are not placed
in position to actuate the punch levers. When the final
or stop position is again reached, the selected punch levers
will force the associated punch pins through the tape, per-
forating the holes in the corresponding positions in the
tape. Transfer levers which were not selected during the
rotation of the shaft are held out and the corresponding
punches are not actuated.

In any case, a sixth punch pin which is operated during
each punching sequence will cause a smaller feed hole to
be punched in the tape. At the conclusion of the punch
stroke, in the stop position, the punch hammer falls back
into place causing the tape to advance one code space in
preparation for the next punching sequence. Summatiz-
ing, for purposes of describing the present invention, it is
only necessary to understand that the energization of selec-
tor magnets 22 and 23 of reperforator RP, as the various
segments of ring 26 of unit TD are scanned during a rota-
tion sequence, causes the corresponding punch pins to be
actuated during the final punching operation to perforate
the corresponding code holes in the tape.

The sensing contacts of unit TD control a bank of

squencing relays 1F, 1B, 2F, 2B, 3F, and 3B. These
sequencing relays are used to count the rotations of brush
arms 27 of unit TD, which rotations are further indicated
by the alternate closing of the marking and spacing con-
tacts @ to e of the unit. The references F and B used
alternately for the sequencing relays indicate control by
the marking and spacing contacts, respectively. When
brush arm 27 of unit TD starts the initial rotation of a
series and moves off the Stop segment of ring 26, marking
contacts @ to ¢ of unit TD are closed and a circuit is com-
pleted from terminal B over the marking contacts in mul-
tiple, back contact b of relay 1B, and the winding of relay
1F to terminal N. Relay 1F is thus energized and picks
up, closing its own front contact a to complete a stick
circuit which also includes back contact d of the final se-
gquencing relay 3B. When the initial rotation of arm 27
is completed, the closing of spacing contacts a to e-of unit
TD completes a circuit extending from terminal B over
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the spacing contacts in multiple, front contact b of relay
1F, back contact b of relay 2F, and the winding of relay
1B to terminal N. Similarly, as with sequencing relay 1F,
the closing of front contact a of relay 1B completes a stick
circuit for this relay also including back contact d of relay
3B. At the completion of an initial rotation sequence of
a series or cycles of rotations of arm 27, it is thus obvious
that relays 1F and 1B will be energized and picked up,
the pick-up of relay 1B indicating or counting the comple-
tion of the first rotation sequence.

At the start of a second rotation of a cycle, the move-
ment of arm 27 from the Stop segment again closes sens-
ing contacts a to ¢ in their marking position and completes
a circuit including front contact b of relay 1B, back con-
tact b of relay 2B, and the winding of relay 2F. This
latter relay is thus energized at this time and picks up,
closing at its front contact ¢ a stick circuit also including,
as do the previous stick circuits, back contact d of relay
3B. The return of arm 27 to the Stop segment of ring 26
closes the sensing contacts in their spacing position and
completes a circuit over these contacts also including front
contacts b, in series, of relays 1F and 2F, back contact &
of relay 3F, and the winding of relay 2B. This latter relay
is thus energized and picks up to count the completion of
the second rotation sequence. A stick circuit for relay
2B, completed at its front contact g, like the stick circuits
for the previously energized sequencing relays, also in-
cludes back contact 4 of relay 3B. At the close of the
second rotation of ‘the series, sequencing relays 1F, 1B,
2F, and 2B have been energized and have picked up, and
are held energized by similar stick circuits.

As the third rotation sequence of the series is initiated,
the circuit over marking contatcs e tc e, in mnltiple,
and also including front contacts b of relays 1B and 2B,
back contact b of relay 3B, and the winding of relay
3F, is completed to energize this latter relay which
picks up, completing the usual stick circuit including its
own front contact 4 and back contact d of relay 38. Re-
lay 3B is energized upon the completion of this third
rotation by a circuit including spacing contacts a to e,
in multiple, and front contacts b in series, of relays 1F,
2F and 3F. Relay 3B picks up to count the third and
final rotation sequence and thus, in this specific system,
mark the completion of the cycle. The stick circuit for
relay 3B, however, includes its own front contact g and,
at this time, in multiple front contacts d of relays 1B and
2B and front contact b of punching operation relay PO,
which will be discussed hereinafter. It is obvious that,
when relay 3B picks up, the opening of iis back contact
d interrupts the stick circuits for all of the other se-
quencing relays which, thus deenergized, immediately re-
release. The opening of front contact b of relay 1F at
this time prevents the reenergization, over the original
circuits, of any of the other sequencing relays. The open-
ing of front contacts d of relays 1B and 2B does not
deenergize relay 3B as the stick circuit path over front
contact b of relay PO remains intact.

As will appear more fully hereinafter, the operaticn
of the sequencing relay bank controls and coordinates
the energization and deenergization of release magnet
29 which permits rotation of brush arm 27. The co-
ordination circut network for release magnet 29 extends
from termindl B at front contact ¢ of relay PO over back
contact ¢ of relay 3B, back contact ¢ of relay 3F, front
‘contact ¢ of relay 2B in multiple with back contact ¢
‘of relay 2F, front contact ¢ of relay 1B in multiple with
back contact ¢ of relay 1F, and the magnet winding to
‘terminal N.

The tape punching operation is directly controlled by
punching operation relay PO. This relay is usually ener-
gized to start a punching cycle by a circuit traced from ter-
minal B over front contact ¢ of relay RS, front contact n of
relay 1-21TP, the winding of relay PO, and normally
closed ‘contact » of tape stop push button TSPB to

terminal N. Another circuit for relay PO includes front
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contact b of begin hump marking relay BHM and nor-

mally closed contact b of push button TSPB. A third -

energizing circuit for relay PO includes front contact b
of end hump marking relay EHM and contact b of push

button TSPB.. However energized, relay PO picks up -

to complete a stick circuit including its own front con-
tact a, back contact ¢ of relay 3B and contact b of push
button TSPB. As will appear more specifically herein-

after, contact b of push button TSPB is included in all of .

these circuits for relay PO to.assure a-completion of the
final tape punching cycle which is initiated by the ener-

gization of relay EHM. However, as long as contact b
of push button TSPB remains closed, relay PO is held
energized by its stick circuit during any cycle of opera-
tion of unit TD until sequencing relay 3B is energized, at
the completion of the third rotation of arm 27; to open
its back contact e to mterrupt tne stick circuit for relay
PO.. -

Certain nanual control is necessary in the system of my
invention to coordinate the beginning and the end of a
particular tape punching operation to separate the various
trains classified into the yard from each other. This
-manual control is obtained and provided by the tape start
push button TSTPB and the previously mentioned tape
.stop push button TSPB. Each of these push buttons is
-of the spring return type so that, once operated and re-
leased,. they return to their at-rest position, as shown in
the drawing. Push button TSTPB is provided with two
normally open contacts ¢ and b while- push button TSPB
is provided with a normally open contact ¢ and a nor-
mally closed contact’ b. Additional manual control is
also provided by a master switch located in unit TD.
Operation  of this switch to its on position moves the
switch arm 33 to its dotted position to close the circuit
through this switch, as is obvious from an inspection of
the drawings. - For purposes of the rest of the descrip-
tion, it will be considered that the master switch is in
its on position so that arm 33 has closed the circuit
through the switch. -

When push button TSTPB is operated, the closing of
its two contacts @ and b completes a circuit from terminal
B over contact a of the push button, switch arm 33, con-
tact b of the push button, back contact d of relay PO, and
the winding of relay BHM to terminal N. This latter
relay is thus energized and picks up, completing a stick
circuit including its own front contact @ and back con-
tact f of relay 3B. A circuit is also completed for motor
start relay MS which includes contact a of push button
"ISTPB, switch arm 33, and the winding of relay MS. A
first stick circuit for relay MS, which is completed by
the closing of its own contact g, includes back contact ¢
of relay EHM, arm 33 of the master switch, and the

- winding of relay MS. The stick circuits for relays BHM
.and MS thus hold the relays energized when push button
"TSTPB is released and opens its two contacts. The op-
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-eration of relay MS, closing front contacts b and ¢,
starts motors TDM and RM, in units TD and RP, re- -

spectively, by .completing the circuits to these motors
‘extending between terminals BX and NX of the alternat-
ing current source. - The closing of front contact. d of
relay MS prepares a stick circuit -which will later be
effective to hold relay EHM energized.

When tape stop push button TSPB is operated, the
closing of its contact a completes a circuit from terminal
B over this contact, a, back contact e of relay PO, and
the winding of relay EHM to terminal N. Relay EHM,
thus energized, picks up closing its own front contact a
to complete the stick circuit which includes front contact
.d of relay MS, which is closed at this time. ~The opening
of back coniact: ¢ and the closing of the corresponding
front contact of relay EHM transfers the stick circuit
for relay MS from terminal B at back contact ¢ of relay
EHM to terminal B at back-contact g of relay 3B. How-
ever, since contact ¢ of relay EHM is of the continuity
transfer type, as indicated comventionally by the -short
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12 '
arc appended to the end of the movable portion of this
contact, the energization of the winding of relay MS is
not interrupted during this operation and relay MS con-
tinues in its picked-up position. As long as push bution
TSPB is held operated, its open back contact b interrupts
the energizing circuit for relay PO which includes front
contact b of relay EHM. Relay PO thus is not energized
under these conditions until the push button is released
to.again close its contact b.

The code translating or code selection circuit. arrange-
ment, shown in FIG. 3, provides a means for translating
between the route storage or track storage held in the
storage repeater bank of FIG. 1 and terminals TD1 to
TDS of unit TD so that the necessary energizing pulses
will be transmitted to magnets 22 and 23 to properly
punch the tape in accordance with the track storages.
This circuit network of FIG. 3 comprises an arrangement
of the contacts of the relays P of the repeater storage
bank to place energy on the various terminals TD1, TD2,
TD3, TD4, and TDS5 shown in FIG. 3 which are iden-
tical with the corresponding terminals shown in FIG. 2,
as previously mentioned. This supplies energy to the
various numbered segments of commutator ring 26 of
unit TD which in turn are sequentially connected to the
selector magnets of the tape reperforator. Contacts of
relay 1B serve to select between the numeral code for the
tens and the unit digits of the track storages these circuits
also including back contacts of relay 2B. The code
selection for the energy for the third punch which spaces
between the track storages for successive cars is obtained
over a front contact of relay 2B. The contacts of relays
BHM and EHM select code energy for the first and last
series of punches in the tape for a particular train, serv-
ing to coordinate and separate the tape for one particular
train from the tape for another train classified into the
yard,. The specific circuits established for the various
code punches at variouns times in the operation of the
track reporting system of my invention will be described
shortly during the operational description of the appara-
tus; it being felt that the circuits will be better under-
stood at that time.

I shall now describe the operation of the system of
my invention as a train is pushed over the hump and
classified into the appropriate preselected storage tracks.
Prior to the start of the movement of the train over the
hump, the operator prepares the system to report the
track destination of each car in the train. The master
switch in unit TD is moved to its on- position if not
already in that position so that arm 33 of this switch
‘closes the circuit therethrough. After checking this switch
in-this position, the operator actuates push button TSTPB
to imitiate route réporting as the cars are humped. As
has been previously described, the closmg of contacts a
and b of push button - TSTPB energizes relays MS and
BHM, each relay completing a stick circnit to hold it
energlzed when the push button is released. The closing
of front contacts. b and ¢ of relay MS energizes and
starts the operation of motors TDM and RM, respec-
tively. The closing of front contact b of relay BHM
energizes the punching operatlon relay PO since contact
b of push button TSPB is closed at this time. Relay PO
is held energized over back contact e of relay 3B, as
previously traced.

With all of the sequencing relays released at this time,
the closing of front contact ¢ of relay PO within the
coordination circuit network completes an energizing cir-
cuit for release magnet 29 of unit TD, the circuit also
including back contacts ¢, in series, of relays 3B, 3F, 2F,
and 1F, and the winding of release magnet 29. Ener-
gization of the release magnet causes movement of stop
arm 30 which releases the detent means allowing brush
arm 27 of the commutator to begin an initial rotation.
As soon as brush arm 27 leaves the Stop segment, the
sensing contacts close in their marking position, causing
the. energization of relay 1F. When relay 1F plcks up,
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the opefing of its back comtaét ¢ interrupts the circnit
energizing Telease magnet 29. This magnet, upon de-
energization, releases stop arm 30, However, once the
brush arm has moved from the Stop segment, its rotation
continues whether or not the release magnet is deener-
gized until it again returns to the Stop segment. As the
brush afm traverses the Start segment of outer ring 26,
no energy is applied to lie conmection 24 so that selector
maghets 22 and 23 of the tape reperforator are deener-
gized and this unit is prepared for a new punching se-
quence. It is to be noted that the rotation of brush arm
27 and the shaft of the tape reperforator is synchronized
by the release of the selector magnets as the brush arm
fraverses the Start segment of commutator ring 26. The
brush arm continues to rotate, traversing in sequence
ségments 1, 2, 3, 4, and 5 before it returns to the Stop
segment and is held. As the brush arm rotates, ener-
sizing circuits for the selector magnets of the tape reper-
forator are completed through segments 1, 2, 4, and 5.
These circuits may be traced from terminal B through
the windings of selector magnets 22 and 23, linc wire
24, inner ring 25, brush arm 27, segments 1, 2, 4, and 5,
in sequence, of ‘outer ring 26, terminals TD1, TDZ2, TD4,
and TDS5 in Series with the corresponding segments, and
from the corresponding terminals of FIG. 3 over the
multiple paths to férminal N including, in series respec-
tively, front contact ¢ of relay BHM and back contact
d of relay BEHM, front contact d and back contact ¢ of
the two relays, front contact f and back contact g of the
two relays, and front contact g and back contact A of
the two relays. This sequence of energization of the
selector magnets as motor RM rotates the shaft prepares
the punches to record a figure shift code (in the type
code specifically considered) in the tape during the tape
punching period at the end of the rotation sequence.
This selection of this code combination for the begin
hump marking is arbitrary and other code combinations
may be selected for other similar systems.

When the brash arm reaches the Stop segment -in its
rotation, further rotation is halted since the release mag-
net is at this time deenergized. The connection to ter-
minal N from the Stop segment retains the selector mag-
nets energized at this time and the punching operation,
as previously mentioned, is completed. As the brush
arm reaches the Stop segment, the sensing contacts close
in the spacing position, energizing sequencing relay 1B
over the circuit previously traced. This relay picks up
and is retained emergized by the stick circuit including
back contact d of relay 3B. Since relay PO is still picked
up, being retained energized by its stick circuit, the clos-
ing of front contact ¢ of relay 1B bypasses the open back
contact ¢ of relay 1F in the energizing circuit for release
magnet 29 ard this magnet is again energized, operating
st6p arm 30 to release the shaft and brush arm 27. The
brush arm immediately starts another period of rotation,
and as it leaves the Stop segment and traverses the Start
segment, the selector magnets of the tape reperforator
are deenergized and reset the unit. The sensing contacts
again close in their marking position completing the cir-
‘cuit to energize relay 2F, this circuit including also front
contact b of relay 1B which is closed at this time. Relay
2F picks up, completing the previously traced stick circuit
and opening its back contact ¢ to interrupt the circuit for
release magnet 29 which is again deenergized and re-
‘léases stop arm 30.

As the brush arm traverses the numbered segments
during this second rotation, the same circuits are com-
pleted -in sequence for the selector magnets since relay
BHM is held energized during this entire period by its
stick circuit including back contact f of relay 3B. Thus,
another figure shift character code is entered into tape
reperforator RP to position the punches to record this
code at the proper time.

When the brush arm réacheés the Stop segment at the
end of its second rotation sequence, the sensing contacts
close in ‘their spacing position to-cause the energization
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of relay 2B. The closing of front contact ¢ of this latter
relay bypasses open back contact ¢ of relay 2F in the
energizing circuit for release magnet 28. With this circuit
again completed, the release magnet is energized and
stop arm 30 is removed from its detention position. The
operation of the brush arm again repeats through another
period of rotation. Once again, the same circuits are
completed in sequence as the brush arm traverses the
numbered segments in order since relay BHM is still
held energized. Itis apparent, therefore, that three figure
shift code characters are recorded in the tape by the taps
reperforator as a result of the operation of push button
TSTPB by the operator to begin the tape punching opera-
tion.

During this third rotation sequence of arm 27, relay
3F is energized in the previously described manner and
picks up. Opening of its back contact ¢ deenergizes re-
lease magnet 28 to release stop arm 39. When brush
arm 27 reaches the Stop segment at the end of the third
period of rotation, the closing of sensing contacts a to e
in their spacing position completes the circuit for emer-
gizing relay 3B, the final relay in the sequencing bank.
All of the stick circuiis for relay 3B are complete at this
time since front contacts d of relays 1B and 2B are closed
and front contact b of relay PO is also closed. The copen-
ing of back contact ¢ of relay 3B interrupts the energiz-
ing circuit for release magnet 29 at a second location.
Since relay 3B is held energized, this release magnet ener-
gizing circuit is continually interrupted so that brush arm
27 halts and holds on the Stop segment. The opening of
back contact d of relay 3B interrupts the stick circuits
for all of the other sequencing relays and they release at
this time. The opening of back contacts e and f of relay
3B interrupts, respectively, the stick circuits for relays
PO and BHM and the latter of these two relays immedi-
ately releases. Relay PO is held energized over front
contact b of relay BHM for a short peried after its stick
circuit is interrupted so that the release of relay PO occurs
a short time after the release of relay BHM. The open-
ing of fromt contacts d of relays IB and ZB interrupts
two paths of the stick circuit arrangement for relay 2B
and this relay is now deenergized by the opening of front
contact b of relay PO to interrupt the last remaining stick
circuit. Relay 3B releases at this time, but the stick cir-
cuit arrangement including the contacis of relays 1B and
2B assures that this release cannot occur unless the other
sequencing relays have previously released. By this time,
the final figure shift code character has been punched
into the tape as a resuit of the completion of the cycle
of operation of the transmitter distributor unit TD.

I shall now assume that a single car cut approaches
switch I-23SW and that this cut is routed to storage track
6. The route storage for this cut has previously been
entered into bank A of the initial switch storage umit so
that relays ASDR, A6CR, and AOCR are picked up,
closing their front contacts n. It is to be noted that the
track destination is stored as a two-digit figure 06 in
order that all such storages may be two-digit numbers.
With relay 1-21TP released at this time, relays ASDP,
6P, and OP in the repeater storage bank are also ener-
gized. - A typical circuit traced for relay ASDP includes
front contact n of relay ASDR, back contact a of relay
1-21TP, and the winding of relay ASDP. Similar cir-
cuits ‘may be traced for relays 6P and @P. As the first

_ wheels and axie of this single car cut occupy section
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1-21T, relay 1-21TR is shunted and releases, completing
the energizing circuit for relay 1-21TP. The closing
of front contacts of this latter relay complete the stick
cireuits for the energized relays in the repeater storage
bank. All of the relays in the repeater storage bank
have sufficient slow release periods that they do not
release during the momentary deenergization of the relay
winding as the transfer contacts of relay 1-21TP move
from their back to front contact positions.

As the wheels of the car pass the wheel contactor
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1-217; each wheel causes contact a of this contactor to
open so that relay ZP follows-the operation releasing,
for each wheel, that is, axle, of the car.. Each period
of closing of back contact-a of relay ZP energizes the
upper winding of couanter MC since relay ASDP is picked
up - to close its front contact b and relay RS is in its
released position during this operation. As the fourth

wheel passes the contactor and a fourth count is entered

into counter MC, the circuit for energizing relay RS is
completed over back contact e and front contact d of
counter MC. Relay RS picks up and the closing of its
front contact a completes a circuit for holding the relay
energized as long as relay ZP is deenergized by the pas-
sage of thé wheel. The lower winding of counter MC is
energized over front contact b of relay RS and all of
the opel ated armatures of the counter are reset to their
reieased position. The counter is now prepared for a
new car count to beom at any time.

Referring to FIG. 2, with froat contact n of relay
i-21TP already closed, ﬂ'\e closing of front contact ¢ of
relay RS completes the energizing circuit for relay PO
which also includes contact b of push buttons TSPB.
Relay PO picks up, completing the previously ‘traced
stick circuit. With relay PC picked up to close its front
. contact ¢, the energizing circuit for release magnet 29 of

unit TD. is completed and stop arm 39 is moved from
the detention position to allow brush arm 27 to be rotated
by motor TDM which is continuously energized through
out this entire period. As described in connection with
the recording of the begin hump marking code, the opera-
tion of brush arm 27 closes the sensing contacts in their
marking position to energize sequencing relay IF at this
time. The release magnet of unit TD is thus deenergized
but the rotation of t'“le brush arm continues. smce it has
already passed off the Stop segment.

During this initial rotation sequence, the selector mag-
nets of the tape reperforator are emergized as the brush
_arm crossss segments 2, 3, and 5. The first of these cir-
cuits may be traced from terminal B through the wind-
ing of the selector magnets, wire 24, brush arm 27, seg-
ment 2, terminal TD2, front contact ¢ of relay P, back
contact d of relay §0P, which is closed at this time since
the relay is released, back contacts f, in series, of relays
IB and 2B, and back contacts d and e, in series, of relays
BHM and EHM, respectively, to terminal N. Similar
circuits may be traced as the brush arm traverses seg-
ments 3 and 3 over terminals TD3 and TDS. The first
of these two circuits includes front coatact d of relay
0P, back contact e of relay 00P, back contacts g of re-
lays 1B and 2B, and back contacts ¢ and f of relays
BHM and EHM, respectively. The last circuit over seg-
ment 5 includes front comtact e of relay 0P and back
- contact f of relay 86P and thence over back contacts of
relays 1B, 2B, BHM, and FHM to terminal N. When

brush arm 27 reaches the Stop segment in this initial rota-
tion sequence, the punches of the tape reperforator are
so positioned that holes are punched in positions 2, 3,
and 5 in the tape. Completion of this punching opera-
tion also causes the tape to advance one space in prepara-
tion for the next digit.

The second rotation period of the brush arm in this
cycle of operation starts immediately since the release
magnet of unit TD is energized, with relay PO held up,
by the closing of front contact ¢ of relay 1B, as previously
described. During the second rotation period, segments
1, 3, and 5 are connected to terminal N so that the selec-
tor magnets are energized as the brush arm traverses
these segments. The circuit from segment 1 to. terminal
N includes terminal TD1, front contact b of relay 6P,
front contact e of relay 1B, Whlch is closed at this tlme
and back contacts e, c, and d of relays 2B, BHM, and
EHOM, respectively. Similar circuits may be traced in
the circuit arrangement on FIG. 3 from terminals TD3
and TDS5 over front contacts ¢ and d of relay 6P, respec-
tively. Since

relay 2F was energized -as soon as the
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brush arm left the Stop segment ~during this. second
period of rotation, the release magnet of unit TD is de-
energized so thai the brush arm halts when it reaches
the Stop segment at the completion of the second rota-
tion. The selector magnets have been so energized that
the punches are positioned to record code holes in posi-
tions 1, 3, and 5 on the tape during the actual punching
operation. As previously described, relay 2B is also
energized at this time, closing its front contact ¢ to again
ensrgize the release magnet and permit the brush arm to
initiate a third sequence of rotation.

During the third rotation sequence, energy is supplied to
the selector magnets of unit RP only while brush arm 27 of
unit TD traverses segment 2. It will be noted on FIG. 3
that, with relay 2B picked up, back contacts e to i of this
relay interrupt all circuits through the storage repeater
relay contacts in the circuit network and only front con-
tact f of relay 2B completes a circuit from terminal N
through back contacts e and 4 of relays EHM and BHM,
respectively, to terminal TD2. This code character which
registers in the selector magnets of the reperforator is the
line feed code character in the five position code system
herein used. However, other sunitable code characters
may be used, the only requirement being that a spacing
character be inserted between the track number just re-
corded and the next track number.  The spacing charac-
ter recorded and punched into the tape may also be used
to actuate other operations during the read-out. from the
tape into such electrical mechanical devices as may be
used in the automation system.

The beginning of the third rotation sequence energizes
sequencing relay 3F which-in turn deenergizes the release
magnet, and at the completion of the third rotation, relay
3B is energized as previously described. Release magnet
29 is held deenergized by open back contact ¢ of relay 3B
and open back contact d of relay 3B interrupts the stick
circuits of all other sequencing relays which release. The
opening of back contact e of relay 3B deenergizes relay PO
by interrupting its stick circuit, the energizing circuit for
this relay having been previously interrupted by the re-
lease of relay RS, at the completion of the car count, to
open its front contact ¢. The release of relay PO deener-
gizes relay 3B by interrupting its only remaining stick
circuit while the opening of front-contact ¢ of relay PO
in the coordination network assures that the release magnet
of unit TD remains deenergized so that the tapv punch-
ing operation halts at this time.

1 shall now assume that a second cut con51stmg of two
or more cars coupled together approaches the initial
switch, this cut being routed to storage track 20. In ad-
dition to storage detector relay ASDR, the route storage
transferring into bank A of the initial storage unit causes
the energization of relays A20CR and AGCR. As soon
as the preceding cut has cleared track section 1-21T, relay
1-21TR is reenergized and picks up to deenergize relay
1-2iTP which releases. The closing of back contacts of
this latter relay completes the circuits for entering the new
route storage into the repeater storage bank. At this
time, relays ASDP, 0P, and 20P are energized. However,
relay ASDP, having previously been energized, will likely
remain in its picked-up position without releasing during
this operation. {In addition, the circuit for relay 00P is
also completed over front contacts b of relays 0P and 20P.
Relay 00P picks up to indicate that the numeral 0 repre-
sented by the energized condition of relay OP is in the
units digit position. As soon as the second cut occupies
the detector track section, relay 1-21TR releases and relay
1-21TP picks up to complete the stick circuits for relays
ASDP, 0P, and 26P.

As the ﬁrst car wheels pass the wheel contactor, the
operation of unit 1-21Z is repeated by relay ZP to alter-
nately close and open its back contact a. This operation
drives counter MC, and as soon as a fourth wheel count is
entered into the counter, relay RS is energized in the
manner previpusly described. Counter MC is reset, pre-
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pared to count the next car of the cut. Relay RS is held
energized and in turn energizes relay PO, the circuit in-
cluding front contact ¢ of relay RS and front contact n of
relay 1-21TP. Relay PO, as before, is held energized over
a stick circuit including back contact e of relay 3B. Relay
RS is deenergized, when relay ZP picks up after the fourth
wheel has cleared the wheel contactor, and releases prior
to the arrival of the first wheel of the following car at unit
1-21Z. Counter MC is then actuated by wheels of the
second car to again enter the axle count.

Meanwhile, with relay PO picked up, the initial energiz-
ing circuit within the coordination network is complete for
release magnet 29 of unit TD. The brush arm is released
and is rotated through an initial rotation sequence by
unit motor TDM. This rotation initially energizes relay
1F, and at the completion of the rotation relay 1B will be
energized as previously described. During this first period
of rotation, the selector magnets are energized as the brush
arm traverses segments 1, 2, and 5. Referring to FIG. 3,
it is seen that circuits are completed to terminals TDI1,
TD2, and TDS5 over front contacts, ¢, d, and e of relay
20P at this time, the tens digit selection being made over
back contacts of relay 1B which is still deenergized. The
circuit to terminal TD3 over front contact d of relay 0P,
which is closed, is interrupted at back contact e of relay
00P so that no emergy is supplied over segment 3 of unit
TD. This is necessary since the energized condition of
relay OP represents the numeral 0 in the units digit and
not in the tens digit which is being registered at this time.
It is to be noted that a similar series circuit through back
contact d of relay 60P and front contact ¢ of relay 0P
and again over back conmtact f of relay 00P and front
contact e of relay OP exists in the network to terminals
TD2 and TDS5. Although these series connections are
open at this time, they are bypassed so that energy is sup-
plied to the terminals over front contacts of relay ZOP.
When the brush arm reaches the Stop segment and while
the tape reperforator magnets are held energized in this
position, the tape punching operation is completed and
holes are punched in positions 1, 2, and 5 to represent the
numeral 2.

The first period of rotation of the brush arm ends and
the second sequence starts immédiately since relay 1B is
now energized to energize the release magnet. During the
second period of rotation, circuits are completed over
segments 2, 3, and 5 in sequence, the corresponding cir-
cuits in the network on FIG. 3 being completed over
front contacts of relay 1B and front contacts g, b, and ¢
of relay @0P to terminals TD2, TD3, and TDS, respec-
tively. When the tape punching actually occurs at the end
of this period of rotation, holes are punched in positions
2, 3, and 5 to represent the numeral 0 in the units position.
By this time, relays 2F and 2B are picked up and a third
period of rotation is initiated as before. Again the line
feed code is selected over front contact f of relay 2B and
that code character punched at the completion of the
period. Brush arm rotation halts at this time since relay
3B holds the release magnet circuit open until such time
as relay PO is released to interrupt the circuit at another
point. This cycle of punching operation, including the
three periods of rotation of brush arm 27, is completed
prior to the entry into counter MC of the fourth wheel
count for the second car of the cut.

When relay RS is again energized and picks up upon
the entry of another fourth count into counter MC to
indicate the completion of the passage of the second car
of the cut, another cycle of code punching operation is
initiated. As before, there are three rotation sequences of
brush arm 27 of unit TD. Since all cars of this multiple
car cut are destined to enter the same storage track, the
same code combination is punched into the tap during
this seecond cycle of operation. In other words, track
number 20 and the line feed code character are again
punched in sequence intc the tape at the proper time and
point. ' )
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Successive cars in the same multiple car cut cause simi-
lar cycles of code punching operation. Each cycle is actu-
ated by the pickup of relay RS which energizes relay PO
in a manner previously described. The successive cycles
of operation are halted when the final car of the cut is
recorded and the cut clears section 1-21T. At this time
the opening of front contact n of relay 1-21TP interrupts
the energizing circuit for relay PO so that no succeeding
cycles can be initiated.

Code selection circuits for other track storages may be
traced as desired through the circuit network in FIG. 3.
As an example, the route storage for storage track 17 will
complete circuits for the tens digit to terminals TD1, TD2,
TD3, and TDS over contacts c, d, e, and f of relay 10P,
respectively, it being noted that back contacts of relays
EHM, BHM, 2B, and 1B are closed &t this time. The

-units digit for track 17 is selected over front contacts of

relay 1B and front contacts b, ¢, and d of relay 7P con-
necting to terminals TD1, TD2, and TD3, respectively.
For storage track 19, the tens digit is again selected over
the front contacts of relay 18P previously mentioned.
The units digit, in addition to front contacts of relay 1B,
is further selected over front contacts b and ¢ of relay 9P
connected to terminals TD4 and TDS5, respectively. Cir-
cuit network paths for other storage track codes are be-
lieved to be obvious from a study of FIG. 3 when taken in
connection with those circuits already traced in the pre-
ceding description. It is to be remembered that the track
storage code for each car is separated from similar codes
for adjacent cars by ihe line feed code character selected
over front contact f of relay 2B and terminal TD2, as
previously described.

It may be noted that no connection is made, in the code
selection circuit network, to back contact # of relay 1B.
Referring to the corresponding front contact, it is evident
that the numerals 4 and 9, in the tens digit position, would
be selected over this back contact & and thence to terminal
TD4. Since the specific illustration used does not re-
quire these numierals in the tens digit position, this con-
nection is omitted. It is to be understood that the vari-
ous muiltiple contact connections to the five terminals for
selection of the tens digit are similar to those used for the
units digit, insofar as the same numerals are required.
Only in the connections using contacts of relays 9P and 06P
to select the numeral 0 is there a slight difference.

After the final car of the train is classified into the
yard, the operator actuates the tape stop push button
TSPB. The closing of front contact a of this push but-
ton energizes relay EHM. At the same time, however,
relay PO is held deenergized by the open contact b of
the push button. Relay EHM, thus energized, picks up
and completes a stick circuit including front contact d
of relay MS so that relay FHM holds energized when
the push button is released. The release of push but-
ton TSPB completés an energizing circuit for relay PO,
this circuit being completed over front contact b of
relay EHM at this time. The pickeup of relay EHM
transfers the stick circuit for relay MS from terminal
B at back contact ¢ of relay EHM to terminal B at back
contact g of relay 3B over the associated front confact
of relay EHM. However, since contact ¢ of relay EHM
is of the continuity type, the winding of relay MS is not
deenérgized during this action. Again, a tape punching
eycle of three rotation periods of brush arm 27 of unit
TD occars, the various sequencing relay actions being as
previously described for other punching cycles. Dur-
ing each rotation of the brush arm, circuits are com-

-pleted for the selector magnets over all of the nambered

segments of the commutator. These circuits are com-
pleted from terminals TD1, TD2, TD3, TD4, and TDS
over front contacts d, e, f, g, and h, respectively, of relay
EHM to terminal N. This sequence of energization of
the selecfor magnets causes the registry of the letters
shift code character in the tape when the punching op-

-eration is completed for each rotation. - It is to be under-
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stood, however, that other code characters could be
chosen for this final end hump marking action.

When relay 3B is energized and picks up at the end
of the. third period of rotation, relay MS is deenergized
by the interruption of its stick circuit at back contact g
of relay 3B. The release of relay MS, opening its
front contacts b and ¢, deenergizes the motors of units
TD and RP to halt the operation of these umits. The
opening of front contact d of relay MS interrupts the
stick circuit for relay EHM which shortly releases. This
in turn causes the deenergization of relay PO by the
interruption of its circuit at front contact b of relay
EHM, the stick circuit for relay PO having been previ-

~ously interrupted by the opening of -back contact e of -
relay 3B. Finally, relay 3B is deenergized and releases,
but the circuit for release magnet 29 of unit TD is al-
ready open at front contact ¢ of relay PO and all opera-
tion of the apparatus ceases. - The system is thus returned
to its at-rest condition in which it is shown in the draw-
ings. - .
It is thus apparent from the preceding description that
_the route reporting system of my invention will provide
a punched tape record of the storage track destination by
number for each car classified into the yard in the order
-in-which these cars pass over the lead switch of the yard.-
This. location is chosen for the registry of the track des-
tinations since there is very little probability that the track
destinations will be deliberately changed after the car
leaves this location.. .This track destination registry, once
initiated by the yard operator, proceeds . automatically
as the route storages for the cars enter the final bank
in the storage unit associated with this lead switch, the
passage of the cars over the lead swifch actuating the
various items. of the apparatus to register the destination
track ‘number in the tape through. the transmitter dis-
tributor and the tape reperforator.. No action or super-
vision of the recording apparatus on the part of the
yard operator is required during the humping of the cars
-and their movement into the classification tracks. The
-final manual operation to stop the tape punching opera-
tion completes the tape and prepares it for removal for
use elsewhere in the railroad operation. ~ The tape is thus
prepared in an economical and efficient manner requir-
ing the least-amount of supervision by the yard operator
and causing negligible interference with his regular duties.
1Although I have herein shown and described but one
form of circuit arrangement providing a route reporting
system of my invention, it is to be understood that vari-
ous changes and modifications may be made therein
within the scope of the appended claims without depart-
ing from the spirit and scope of my invention.

Having thus described my invention, what I claim is:

1. In a railroad classification yard through which cuts
of cars move info various storage tracks in accordance
with preselected routes, a route reporting means to register
‘the storage track destination for each car comprising, a
bank of storage repeater relays for receiving by the en-
ergized combination thereof the preselected route desig-
‘nation for a particular cut of cars while it approaches a

selected section of track common to all routes in. said -

yard and for holding said particular route designation
while said particular cut traverses said selected section,
. a car counting means actuated by the passage of. each

‘car of said particular cut for indicating the completed
passage of each car past an established point within said
selected section, a recording device operable through a
predetermined ‘cycle for registering on a recording me-
dium the storage: track destination for each car travers-

-ing said selected section, a coordination circuit network _

controlled by said counting means in its actuated posi-
“tion and by sequencing contacts operated by said record-
ing device during a recording cycle for initiating and co-
ordinating a cycle of operation of said recording device
upon the passage of each car of said particular cut, and

10

15

20

25

30

35

40

45

20

contacts of said storage repeater relays for selecting the
track destination to be registered on -said recording me-
dium for each car of said particular cut in accordance

‘with_the energized combination of ‘said storage repeater
‘relays. - Tt

2. In a railroad classification yard through which cuts
of cars move into various storage tracks in accordance
with preselected routes, the combination comprising, a

‘bank of storage repeater relays for -storing by the emer-

gized combination thereof the preselected route control

for a particular cut of cars approaching a selected track

section common to all routes, holding circuits controlled
by the occupancy -of said selected track section for re-
taining energized a particular energized combination
of said repeater relays while said particular cut oc-
cupies said selected  track section, a car - counting
means having connection” to the ‘track at said se-
lected section and actuated by the passage of each car
of said particular cut for closing a contact, a recording
device operable in predetermined cycles of repeating reg-
istry sequences for registering in code symbols on a re-
cording medium the track destination of each car travers-
ing said selected section, a sequencing relay bank con-
trolled by said recording device for ¢ounting the repeat-
ing -sequences of operation of each recording cycle, a
coordination circuit- network: controlled by said count-
ing means contact and by contacts of said sequencing
relays and having connections. for initiating and coor-
dinating a cycle of operation of said recording device
upon the passage of each car, and a code selection cir-
cuit network: including energized position contacts of said
repeater. relays and having connections to said recording
device for selecting the correct code registry for said par-
ticular cut of cars in accordance with the energized com-
bination of said repeater relays.

3. In a-railroad classification yard provided with an

-automatic switching system to route cuts of cars into pre-

selected storage tracks, a route reporting system to regis-
ter the destination-track of each car of a train being
classified into the yard, comprising a bank: of storage re-
peater relays for receiving-the preselected route designa-
tion for a cut of cars next approaching the initial switch
of said yard, the preselected route being stored by the
energized combination of said repeater relays, holding
circuits for said repeater relays effective to hold ener-
gized an existing energized combination thereof while
the .corresponding cut traverses said -initial switch, a car

. counting means having connections to the track at said
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-a selection circuit network including energized position" 5

initial switch and actuated by the passage of cars over
that switch for closing a.contact periodically in response
to the completed passage of each car, a recording de-
vice operable in cycles to. register the destination track
for each car in code on a recording medium, each re-
cording cycle including a predetermined plurality of regis-
tering periods; a bank of sequencing relays, control cir-
cuits .for. said sequencing relays including contacts al-
ternately closed by said device at the beginning and end
of each registering period, said control circuits being ef-

fective to successively energize said sequencing relays to

count the plurality of registering periods of each record-
ing cycle, a first and a second manually operable control
means for starting and stopping respectively the record-
ing operation of said device to register the track des-
tinations of an entire train, another control circuit having
connections to said device and including contacts of said
sequencing relays and a contact closed in response in-
dividually to the operation of said counting contact and
of said first and said second manually operable means,
said other control circuit being effective to - initiate and
coordinate a cycle of operation of said device for each
car and for the beginning and the end of the route report-
ing operation for a train; and a code selection circuit net-

-work having connections to said device and including en-

ergized position contacts of said repeater relays, contacts
closed in response to the operation of said first manually
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operable means, and other contacts closed in response to
the operation of said second manually operable means;
said selection network being effective during a record-
ing cycle to select the proper code to register the destina-
tion track of the corresponding car crossing said initial
switch and to select the proper code to mark the begin-
ging and the end of the route reporting operation for a
train.

4. In a railroad classification yard provided with an
automatic switching system to route cuts of cars into
preselected storage tracks, a route reporting system to
register the destination track of each car of a train being
classified into the yard, comprising, a bank of storage
repeater relays for receiving by the energized combina-
tion thereof the preselected track designation for a cut
of cars next approaching the initial switch of said yard,
a stick circuit for each repeater relay including a contact
closed when the section of track including said initial
switch is occupied, the stick circuits being effective to
hold energized an existing energized combination of
said repeater relays while the corresponding cut traverses
said initial switch, a car counter having connections to
the track at said initial switch to be actuated by the
passage of cars over that switch and including a contact
closed periodically upon the completed passage of each
car, a recording device operable in cycles to register
the destination track for each car in multi-digit code on
a recording medium, each recording cycle including a
predetermined plurality of registering periods, there
being one such period at least for each digit of said code,
a bank of sequencing relays, control circuits for said
sequencing relays including contacts alternately closed
by said device at the beginning and end of each register-
ing period, said control circuits being effective to ener-
gize said sequencing relays to count the plurality of
registering periods of each recording cycle, a first and
a second manually operable contact closed to start and
to stop respectively the recording operation of said
device to successively register the track destinations for
an entire train, a coordination circuit having connections
to said device and including contacts of said sequencing
relays and a contact closed in response to the operation
of any one of said counter and said first and said second
manually operable contacts, said coordination circuit
being effective to initiate and coordinate a cycle of opera-
tion of said device for each car and for the beginning and
the end marking of the route reporting operation for a
train; and a code selection circuit network having con-
nections to. said device for selecting the proper codes to
register the destination track of the corresponding car
crossing said initial switch and at times the proper code
to mark the beginning and the end of the route reporting
operation, said code selection circuit network including
a plurality of network paths comprising, a first network
path including back contacts of said sequencing relays and
energized position contacts of the repeater relays corre-
sponding to the first digit of the destination tracks, each
other digit network path except the final digit path includ-
ing contacts closed by the sequencing relays corresponding
to the preceding code digit and energized position con-
tacts of the corresponding repeater relays, said final digit
network path including contacts closed by the sequencing
relay corresponding to the next to last digit, a begin net-
work path including contacts responsive to the operation
of said first manually operable contact, and an end net-
work path including contacts responsive to the operation
of said second manually operable contact.

5. In a railroad classification yard provided with an
automatic switching system to route cuts of cars into
preselected storage tracks, a route reporting system for
registering the destination track of each car of a train
being classified into the yard, comprising a bank of
storage repeater relays to receive the preselected route
designation for a cut of cars next approaching the initial
switch of said yard, the pre-selected route designation
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beitig stored by ‘the selected emergized combination of
said repeater relays, holding circuits controlled by the
occupied condition of the track portion including said
initial switch for retaining emergized an existing energized
combination of said repeater relays while the correspond-
ing cut traverses said initial switch, a car counting means
having conmections. to the track at said initial switch and
actuated by the passage of cars over that switch for
closing a contact periodically to indicate the completed
passage of each car, a recording device operable in cycles
to register the destination track for each car in multi-
digit code on a recording medium, each recording cycle
including at least one registering period for each digit
of said code, a bank of sequencing relays, and control
circuits therefor including contacts alternately closed by
said device at the beginning and end of each registering
period, said control circuits being effective to successive-
ly energize said sequencing relays to count the register-
ing periods of each recording cycle, a first and a second
manually operable control means for starting and stop-
ping respectively the recording operation of said device
to register an entire train, a coordination circuit having
connections to said device and including contacts of said
sequencing relays and a contact closed in response indi-
vidually to the operation of said counting contact and of
said first and said second manually operable control
means, said coordination circuit being effective to initiate
and coordinate a cycle of operation of said device for
each car and for the beginning and the end marking of
the route reporting operation for a train; and a code selec-
tion circuit network having connections to said device to
select the proper codes to register the destination track
of the corresponding car crossing said initial switch and
at times the proper code to mark the beginning and the
end of the route reporting operation, said code selection
circuit network comprising a first network path including
back contacts of said sequencing relays and energized
position contacts of said repeater relays corresponding to
a first digit of the destination tracks, a second network
path including front contacts of the sequencing relay cor-
responding to the first registering period and energized
position contacts of the repeater relays corresponding to
a second digit of said destination tracks, and a third net-
work path including front contacts of the sequencing
relay counting the second registering period, said code
selection circuit network further comprising a first and a
second auxiliary network path including respectively
contacts responsive to the operation of said first and said
second manually operable control means.

6. In a railroad classification yard provided with an
automatic switching system to route cuts of cars into pre-
selected storage tracks, a route reporting system to regis-
ter the destination track of each car of a train being
classified into the yard, comprising, a bank of storage re-
peater relays for receiving the preselected track destina-
tion for a cut of cars next approaching the initial switch
of said yard, the preselected track being designated by
the particular energized combination of said repeater
relays, holding circuits for retaining energized an ener-
gized combination of said repeater relays while the corre-
sponding cut traverses said initial switch, a car counting
means having connections to the frack at said initial
switch and actuated by the passage of cars over that switch
for closing a contact periodically upon the completion
of the passage of each car, a recording device operable in
cycles for registering the destination track for each car
in code on a recording medium, each recording cycle
including a predetermined plurality of successive register-
ing periods; a bank of sequencing relays and control
circuits therefor including contacts alternately closed by
said device at the beginning and end of each registering

eriod, said control circuits being effective to successively
energize said sequencing relays to count the plurality of
registering periods of each recording cycle, a coordina-
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tion circuit having connections to said device and includ-
ing contacts "of said sequencing relays and a contact
closed in response to each operation of said counting
means contact and held closed until the energization of
the final sequencing relay during each recording cycle,
said coordination -circuit being effective to initiate and
coordinate the successive registering periods of a cycle of
operation of said device; and a code selection circuit net-
work having other connections to said:device and includ-
ing energized position contacts of said repeater relays and
contacts of the sequencing relays counting each register-
ing period except the final period, said selection network
being effective during a recording cycle to select. the
proper code for registering the destination track of the
corresponding car crossing said initial switch.

7. In a railroad classification yard provided with an
automatic switching system to route cuts of cars into
preselected - storage “tracks, a route reporting system to
register the destination track of each car of a train being
classified into the yard comprising, a bank of storage
repeater relays for receiving the preselected track destina-
tion for a cut of cars next approaching the initial switch
of said yard, the preselected track destination being desig-
nated by the energized combination of said repeater relays,
stick circuits controlled by the occupied condition of the
track: section including 'said initial switch for retaining
energized an existing energized combination of said re-
peater relays while the corresponding cut traverses said
initial switch, a car counting means having connections
te the track at-said initial switch and actuated by the
passage ‘of cars over that switch for closing a contact
periodically in responmse to the counting of each com-
plete car, a recording device periodically operable through
a predetermined plurality of registering sequences to reg-

_ister the destination track for each car in multi-digit code
on a recording medium, there being one such sequence
for each d1g1t of said code and a final sequence; a bank
of -sequencing relays and control circuits therefor includ-
ing contacts alternately closed by said device ‘at the be-
ginning and the end of each registering sequence, said con-
trol- circuits being effective to successively energize said
sequencing relays to count each plurality of registering
sequences, a coordination circuit having connections to
said device and including contacts of said sequencing re-
lays and a contact closed in response to each operation
‘of said counting contact and held closed until the en-
ergization of the final sequencing relay, said coordination
circuit being effective to initiate and coordinate the suc-
cessive registering sequences. during operation . of said
device; and a code selection circuit nétwork having con-
nections to said device for selecting the proper code digits
to register the destination track of the corresponding car
crossing said initial switch, said code selection circuit net-
“work including a plurality of network paths, one path for
each registering sequence of a recording cycle, the first
network path including back contacts of said sequencing
relays and. energized position contacts of said repeater re-
lays corresponding to the first digit of the destination
tracks, each other network path except.the final path in-
cluding front contacts of the sequencing relay counting
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the preceding sequence and .energized ‘position contacis
of the storage repeater relays corresponding to the asso-
ciated digit of the destination track, said final network
path “including front contacts of the sequencmg relay
counting the next to last sequence. .

8. In a railroad classification yard provided with an
automatic switching system to route cuts of cars into
preselected storage tracks, a route reporting system to
register the destination track of ‘each car of a train being
classified into.the yard, comprlsmg, a bank of storage
repeater relays for receiving the preselected route desig-
nation for a cut of cars next approaching the initial switch
of said yard, the preselected route designation being stored
by the energized combination of said repeater relays,
belding circuits controlled by the occupied condition of
the track section -including said initial switch for retain-
ing energized the existing energized combination of said
repeater relays while the corresponding cut traverses said
initial switch, a car counting means having connections
to the track at said initial switch and actuated by the pas-
sage of cars over that switch for closing a contact peri-
odically in response to the counting of each complete
car, a recording device operable through a predetermined.
plurality of registering periods for registering the destina-
tion track for each car in multi-symbol code.on a record-
ing medium, there being one such period at least for each
symbol of said code, a bank of sequencing relays and
control circuits therefor including contacts alternately
closed by said device at the beginning and end of each
registering period, said conirol circuits being effective
to successively energize sald sequencing relays to count
each plurality of registering periods, a coordination cir-
cuit having connections to said device and including con-
tacts  of ‘said sequencmrr relays and a contact closed in
reaponse to each operation of said counting contact and
held closed until the energization of the final sequencing
relay, -said: coordination circuit being effective to initiate
and coordinate the successive registering periods of op-
eration of said device for each car; and a code selection
circuit network having connections to said device for
selecting the proper codes to reglster the destination track
of the corresponding car crossing said initial ‘swiich, said
code selection -circuit network comprising a’ first network
path including back contacts of said sequencing  relays
and energized position contacts of said. repeater relays
corresponding to.a first symbol of the destination track

code, a second metwork path including front contacts
of the sequencing relay counting the first registering peri-
od and energized position contacts of the repeater relays
corresponding to a second symbol of said destination track
code, and a third network path including front contacts
of the sequencmg relay counung the second registering
perlod .
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