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AUTOMATIC CONTROL OF RAILWAY CLASSI-
FICATION YARD TRACK SWITCHES

John R, George, Concord, Mass., and Sih Hsuin Tsiang,
Meorristown, N, J., assignors to Westinghouse Air Brake
Company, Wilmerding, Pa.,, a corporation of Penn-
sylvania

Application June 18, 1956, Serial No. 592,198
14 Claims. (CL 246—2)

Cur invention relates to the automatic control of rail-
way classification yard track switches and more particu-
larly to an improved means of transferring preselected
switch controls from one switch location to the succeed-
ing switch location along the route to be followed by the
corresponding cars, this improved transferring means

eing particularly adaptable in yards including lap switch
arrangements.

Our invention is an improvement on the system shown
in the copending application for Letters Patent of the
United States, Serial No. 355,281, filed May 15, 1953
by Benjamin Mishelevich for the Automatic Control of
Railway Classification Yard Track Switches.

A railway classification yard is a group of railway
racks wherein a single track, preferably leading from
a hump or hill, diverges into a large number of storage
tracks through suitable track switches. In such a yard,
railway cars, either singly or in multiple car groups or
cuts, are allowed to run down the hump in close succes-
sion with each car or cut of cars being directed to a par-
ticular storage track in accordance with its eventual
destination. Since in practice a large number of such
cuts of cars follow each other off the hump in close suc-
cession, it has been found advantageous in the opera-
tion of such classification yards to have an automatic
control system for the various track switches by which
the cars are routed to a proper storage track. Such
automatic control systems are known in the art as is
evidenced by the previously mentioned copending ap-
plication, Serial No. 355,281.

In the operation of the automatic control systems for-
merly used, some disadvantages have been encountered,
particularly in those yards having one or more lap
switch arrangements. For example, an occasional dou-
ble transfer of route storages occurs due to close spacing
of cuts of cars and the physical layout of the lap switches.
This results in the misrouting of some of the follow-
ing cuts of cars until the error can be rectified by the
operator of the yard. A second disadvantage encoun-
tered is the unnecessary delay in the transfer of route
storages from the lap switch storage units when a suc-
ceeding route storage is to be transferred along the route
which includes only the first switch of the lap arrange-
ment. It would be advantageous, under this situation,
if the second storage may be transferred direct to the
next switch location without cascading into the final
storage bank associated with the lap switch arrangement.
Thus to assure a high humping rate, that is, the handling
of cuts of cars close together, it is advantageous in the
operation of a classification yard to assure rapid trans-
fer of route storages through the autcomatic control
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system but at the same time to prevent any double trans-
fer of these storages during the passage of a single cut
over any particular switch, particularly a lap switch ar-
rangement.

Accordingly, it is an object of our invention to pro-
vide an improved system of automatic control of railway
classification yard track switches.

Another object of our invention is to provide such an
automatic switching system which permits cars to be
handled close together in the yard without delaying the
transfer of the route storages between switch locations.

A further object of our invention is to provide such an
automatic switching system in which a double transfer
of route storages during the passage of a single cut of
cars over a particular switch is prevented.

Still another object of our invention is to provide such
a switching system in which the route storage unit asso-
ciated with a lap switch arrangement may at times func-
tion as two separate storage unifs.

it is also an object of our invention to provide a
switching system which permits simultaneous transfer of
two separate and distinct route storages along two sep-
arate routes diverging from a single lap switch location.

Still another object of our invention is to provide a
switching system in which a second and therefore im-
proper transfer of a route storage during a single occu-
pancy of a switch detector circuit is prevented.

Another object of our invention is to provide an im-
proved automatic switching system in which each occu-
pancy of a switch detector circuit by a car transfers only
one route storage and in which a succeeding route stor-
age may be transferred directly from a preceding stor-
age bank of the storage unit if the transfer of the lead-
ing route storage from the final bank is delayed.

Other objects and features of our invention will be
obvious as the specification progresses.

In practicing our invention, we first provide a transfer
control relay in conjunction with the storage unit asso-
ciated with each switch location. This transfer control
relay is energized when a route storage is transferred
from that storage unmit, that is, from the final bank of
that storage unit, to the initial storage bank in the cor-
responding storage unit associated with the next switch
along any of the possible routes. Once energized, this
transfer control relay prevents the transfer of a route
storage. In the storage unit associated with a lap switch
arrangement, that is, with both switches of such an ar-
rangement, special circuits are provided which hold the
transfer conirol relay energized after the initial route
transfer regardless of the sequence of events until that
particular cut of cars clears the entire switch location.
In other words, regardless of the sequence of release or
reenergization of the detector track relays associated with
the lap switches or of the immediate transfer into the
unit of succeeding route storages, the transfer control re-
lay is held energized to prevent another route storage
transfer from the unit until the cut of cars is completely
clear of all of the detector circuits associated with the
lap switches, At this time, it is permissible to release
the transfer control relay and permit a second transfer
when the next cut arrives.

Secondly, in practicing our invention, we provide a cir-
cuit arrangement at the same storage unit associated
with the lap switches which allows certain route transfers
to be made direct from a preceding storage bank without
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these routes cascading into the final storage bank. These
circuits are effective when a first cut is following a pre-
selectad route which requires it to traverse both switches
of the lap arrangement while a second or following cut
is so routed as to traverse only the first switch of the lap
arrangement.  Under these conditions, an auxiliary relay
is energized which disconnects the single switch route
transfer controls from their normal channels and con-
nects them to certain auxiliary channels provided as part
of our invention. This reconnection permits the second
route storage to be transferred direct from the preceding
bank to the storage unit associated with the next switch
along the route including only the first switch of the lap
arrangement.  As will appear in the following descrip-
tion, these two improvements allow a rapid and accurate
transfer of all route storages along the proper channel of
flow.

We shall now describe one form of an automatic con-
trol system for classification yard track switches embody-
ing our invention and then point out the novel features
thereof in the appended claims.

In the accompanying drawings, Fig. 1 is a partly di-
agrammatic, partlv schematic view of a railroad classi-
fication vard equipped with an automatic switching sys-
tem embodying the details of our invention.

Figs. 2« to 2f show diagrammatically the control cir-
cuits of the automatic switching system for the classifica-
tion vard of Fig. 1.

Fig. 3 is an assembly diagram for the various parts of
Fig. 2.

In each of the drawings similar reference characters
refer to similar parts of the apparatus. It is also pointed
out at this time that a suitable source of control energy
is provided for the control circuits of Fig. 2, this power
source- being preferably a battery of proper voltage and
capacity. However, for the sake of simplicity, this power
source is not shown in the drawings, its positive and
negative terminals being identified by the conventional
reference characters B and N, respectively. Also, the
contacts of slow acting relays are identified in a conven-
tional manner by the use of vertical arrows thereon, the
direction of the arrows indicating the direction in which
the relays are slow in operating.

Referring now to Fig. 1, there is shown in this drawing

in a conventional manner a nine track railroad classifica- .

tion yvard. Cuts of cars enter this yard from the hump
over the single track at the left of the drawing. This
single track diverges through the various switches into
the nine storage or classification tracks which are num-
bered 1 to 9 from the top to the bottom of the drawing,
respectively. The cuts of cars being classified are routed
into the selected storage track by the various switches. It
will be considered throughout this specification that a
switch which is positioned to divert cars traversing it

to the left-hand lead is in its normal position while a :

switch postioned to divert cars to the right-hand lead is
considered to be in its reverse position. In the conven-
tional form used in Fig. 1, the switches are shown in the
simplest manner possible. The switches are designated
by the reference character SW prefixed by a hyphenated
number which indicates the storage tracks to which that
switch leads. For example, the initial switch in the yard
is designated by the reference character 1—9SW to in-
dicate that it leads to, or controls the routes to, storage
tracks 1 to 9, that is, all of the tracks in the yard. As
another example, the next switch which a car traverses
if it passes over switch 1—9SW in its normal pesition
is the switch designated by the reference character 1—
25W which indicates that this latter switch controls the
routes to storage tracks 1 and 2. The significance of
the reference characters designating the remaining
switches in this yard will now be obvious frem this pre-
ceding explanation.

Each switch in this classification yard is provided with
a power operated switch movement which controls the
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positioning of the switch points to their normal or re-
verse positions. These switch movements are not shown
in this particular figure of the drawings as any well known
type of switch movement may be used. A specific type
will be discussed hereinafter in connection with the actual
circuit details to provide a specific showing of switch
control. It is to be understood that these power operated
switch movements are controlled to operate the switch
to the desired position according to the preselected routes
which flow through the automatic switching system cm-
bodying our invention with which this classification yard
is equipped. It is to be further understood that the sys-
tem of our invention may be applied to railroad classi-
fication yards having any desired number of storage tracks
and is not limited to the particular size yard of nine tracks
shown in Fig. 1 of the drawings.

Each switch of this classification yard here shown is
also provided with a detector track section. These sec-
tions are set off by insulated joints from the remainder of
the rails of the various tracks, these insulated joints be-
ing shown in a conventional manner by the heavy lines
at right angles to the conventional single line represent-
ing the railroad track. Each detector track section is
designated by the reference character T prefixed by a hy-
phenated number corresponding to the similar number as-
sociated with the switch reference. For example, track
section 1—9T is associated with the initial switch in the
vard, switch 1—9SW. Each of these detector track sec-
tions is further provided with a track circuit which in-
cludes a power source, the rails of the section, and a track
relay. In the conventional showing used herein, only the
track relay connections to the rails are shown, this be-
ing indicated by the dotted line between the single line
track symbol and the symbol for the corresponding track
relay. Each of the track relays is designated by the ref-
erence character TR prefixed by a hyphenated number
which corresponds to that for the track section which in
turn corresponds to the numerical designation of the cor-
responding switch. As an example, track relay 1—9TR
is associated with track section 1-——9T which in turn is
associated with the initial switch 1—9SW. Any type of
well known track circuit may be used to provide this
detector track circuit. For purposes of this explanation,
it will be considered that the track relays are normally
energized when no car is occupying any portion of the as-
sociated track section. These track relays are also shown
in Fig. 2 in connection with the detailed circuit arrange-
ments but the showing in this latter figure is of the relay
winding and contacts only without any of the operating
circuits which are shown conventionally here in Fig. 1.

Two of the switches shown in this classification yard,
namely switches 3—9SW and 6—9SW, comprise what is
known in the art as a lap switch arrangement. Such an
arrangement is employed where it is desired to conserve
space. The construction of a lap switch is such that the
switch points of the second switch in the layout, in this
case switch 6—9SW, fall between the switch points and
the frog of the first switch, here switch 3—9SW. In con-
nection with such a switch layout, there is provided a
special track circuit arrangement to assurc the proper
detection for the control of the two lap switches. This
track circuit arrangement may be as is fully shown and
described in Letters Patent of the United States, No.
1,797,561, issued to Howard A. Thompson on March 24,
1931, for Railway Traffic Controlling Apparatus. A
similar track circuit arrangement is also shown in the
previously mentioned copending application, Serial No.
355,281. However, other arrangements which provide
equivalent operation are well known in the art and for the
purpose of understanding the system of our invention it
is sufficient to show the track circuits for the lap switch
arrangement including switches 3—9SW and 6—9SW as
illustrated conventionally in Fig. 1.

Switch 3—9SW is provided with a detector track sec-
tion 3—9T which is set off in the usual manner by in-
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sulated joints and is further divided by other insulated
joints into two subsections @ and b. The track circuit
arrangement for this track section is so arranged that
track relay 3—9TR is released when any portion of a
railroad car is occupying either subsection a or subsec-
tion b with switch 3—85W in either of its two positions.
A similar detector track section 6—9T is provided for
the second switch 6—8SW. This latter track section is
set off by the usual insulated joints as illustrated and is
further subdivided into two subsections » and ¢. The
track circuit arrangement for this section 6—9T includes
track relay 6—9TR and is so arranged that this track re-
lay is released when any portion of a railroad car oc-
cupies subsections b or ¢ with either switch in either
of its two positions. It is to be seen therefore that sub-
section b forms a portion common to both these track
sections and is usually known as the overlap section.
Further, a portion of the rails in the turnout over switch
3—9SW in its normal position is also a part of the track
circuit for section 6—9T, as indicated by the dotted con-
nection 1%. This subsection d becomes a part of the
section 6—&T due to the mechanical construction of such
lap switch arrangements. The inclusion of subsection
d in the detector track circuit for the second switch of the
lap arrangement is unavoidable without certain insulation
measures which entail considerable additional expense.
Since this expense is not warranted, the operation of the
track circuits is such that when any portion of a rail-
road car cccupies subsection d, track relay 6—9TR is
released. However, our invention, as will appear herein-
after, is designed to overcome any disadvantages result-
ing from this track circuit arrangement. It is to be un-
derstood that the over-all arrangement at these lap
switches is such that track relay 3—9TR is not released
when a car is occupying omly the aforementioned sub-
section. d-

Fig. 1 also includes a flow chart to illustrate the pro-
gression of the route storages in the automatic switching
system as they are transferred throughout the circuit ar-
rangements to control the various switches along the pre-
selected routes. This progression path is here illustrated
as the dot, dash line with the lettered blocks represent-
ing the route storage banks associated with the various
switches. Each of the storage units associated with the
lap switches and with switches 1—25W and 3—5SW
comprise two storage banks. Each of the other storage
units shown comprises but a single storage bank. How-
ever, as will be more fully explained hereinafter, the
storage unit associated with initial switch 1—9SW is as-
sumed to include more than one storage bank but only
the final bank A is shown as this is sufficient for an
understanding of our invention.

In general, the route storages are initiated in the track
selection push button panel and progress as discussed in
the previously mentioned copending application into stor-
age bank 1—9A associated with the initial switch loca-
tion. From here, each route storage is transferred as the
corresponding cut of cars progresses throughout the yard
to the storage units associated with the track switches
which must be traversed by that corresponding cut of
cars. For example, for a cut of cars being routed to track
9, the route storage would be initiated in the push but-
ton bank and transfer eventually into bank A at switch
1—9SW. As the corresponding cut of cars occupies
detector track section 1—9T, this route storage is trans-
ferred into storage bank B of the storage unit 3—9 as-
sociated with the lap switch arrangement. When the
route storage is iramsferred into bank A at this location,
the switches are properly positioned. When the corre-
sponding cut of cars cccupies the detector track sections,
the route storage is transferred to storage bank 8-—9A
associated with switch 8~~9SW. Switch 8—9SW is then
properly positioned to route this cut of cars into track 9.
When that cut eventually occupies detector track section
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The transfer of storages along other routes is similar and
is obvious from the preceding description and the draw-
ing. It may be noted that, in transferring a route stor-
age from storage unit 3-—9 to storage unit 3—5, an alter-
nate route from bank B of unit 3—9 to bank B of unit
3—5 is available. This alternate route is provided by
our invention and will be more fully discussed herein-
after.

Referring now to Figs. 2a to 2f, inclusive, these draw-
ings, when arranged in accordance with the chart shown
in Fig. 3, show the major portion of the automatic switch-
ing system for the classification yard illustrated in Fig. 1.
The circuit arrangement for this automatic switching sys-
tem as shown in the various parts of Fig. 2 embody the
circuits of our invention. Further, this system as shown
includes a sufficient number of the storage banks illus-
trated in the route storage flow chart of Fig. 1 to provide
an understanding of the complete system and of our in-
vention. In addition to the circuits within the storage
banks, the necessary connections between the storage
banks are provided to allow transfer of the route storages
throughout the system.

The control panel for the classification yard, by which
the operator of the yard selects the proper storage track
for each cut of cars moving over the hump, is represented
by the push buttons at the extreme left of Fig. 2a. Each
of these nine push buitons is designated by a reference
character PB prefixed by a number corresponding to the
storage track with which that particular push button is
associated. In other words, the operation of push button
1PB establishes a route selection to storage track 1 of the
yard, whereas the operation of push button 6PB, for ex-
ample, establishes a similar route to storage track 6. The
proper route is selected by the operator pushing the cor-
rect push button as the corresponding cut of cars moves
over the hump. It is to be noted that the circuit arrange-
ment is such that only one push button is effective at any
In other words, if two push buttons are inad-
vertently operated simultaneously, the lower numbered
one of the pair establishes the route selection.

Except for the switch control circuits in the lower right
of Fig. 2a, the remaining circuits in this particular draw-
ing comprise the storage unit 1—9 associated with the
leading switch of the yard, switch 1—9SW. For pur-
poses of this description, it may be assumed that this
storage unit consists of three storage banks A to C, al-
though a greater or less number of banks may be used.
However, for the purpose of understanding our invention,
it is necessary to show the details only of the final bank
of this unit, that is, bank A of the initial storage unit.
Thus, there is illustrated in Fig. 2a the switch control
storage relays 1—9A1 to 1—9A4, inclusive, a storage
transfer relay 1—9AT, a storage detector relay 1—9AD,
and the transfer control relay 1—9TC, all of which are
included in storage bank 1—9A associated with the lead-
ing switch 1—9SW. The switch control storage relays
are energized in different combinations as determined by
the operation of the various route selection push buttons
as previously discussed. However, the circuit arrange-
ments by which these relays are energized are not part
of our invention. It may be assumed that these circuit
details are identical to the circuit arrangement by which
the similar relays shown in the previously mentioned co-
pending application, Serial No. 355,281, are energized.
For the sake of simplicity, these circuits are shown in a
conventional manner by the dotted lines inside the dot
dash rectangle used to represent the initial storage banks
of the present system, that is, storage banks C and B of
the storage unit associated with the leading switch. Ref-
erence is made to this copending application for a com-
plete description and showing of these circuits. The cir-
cuit arrangement is also shown in the instruction pamphlet
Manual 517, entitled “Union Automatic Switching for
Classification Yards,” and published by the Union Switch
& Signal, Division of Westinghouse Air Brake Company

89T, the route storage in bank 8—BA is cancelled. 75 in January 1953,
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For purposes of the present description, it is sufficient
to understand that in this initial storage bank 1—%A
there must be one switch control storage relay for each
switch in the route having the maximum number of
track switches. Tn the yard illustrated in Fig. I, the
maximum number of track switches in any route is four.
Thus four swiltch contrel! storage relays are required in
storage bank !—9A associated with the leading switch,
Throughout the specification, it will be assumed that when
a switeh control storage relay is energized, the corre-
sponding switch in whatever route has been selzcted will
be operated to its reverse positien, If it is desired that
a switch be operated to its normal position, the corre-
sponding switch control storage relay will remain de-
energized in the combination for that route.  Examinatica
of the yard shown in Fig. 1 will determine that the rouis
to track 1 passes over switch 1—9SW and switch 1—25W,
both in their normal position. Thus for the route
selection te track 1, no switch control storage relay need
he cnergized and the conventional dotted line circuit
connections shown in Fig. 20 are so arranged that none
of the relays 1—9A1 to 1I—0A4 are energized when
push button iPB is operated. Correspondingly, the
route to track 9 passes over swilches 1—9SW, 398V,
6985V, and 8-—8SW, each in its reverse position. Thus
each of the switch control storage relays in bank A at
the leading switch must be energized to establish the
route combination to track 9. The conventional circuit
arrangement in the initial storage banks is so connected
that the cperation of push button $PB encrgizes each
of the relays 1—8A1 to 3—9A4, inclusive. From this
description, the energized combinations required to estab-
lish routes to the various other storage tracks may be
determined from a study of the yard layout of Fig. 1
and the circuit arrangement of the initial storage banks.

Transfer relay I—9AT, the operating winding of which
is shewn in Fig. 24, is energized during the transfer of
a route ste into bank I-—9A. Since the actual en-
ergizing circuit for this relay forms no part of our in-
vention. it is sufficient to understand only that this relay
is cnergized when the route selection transfers into
the corresponding bank. and that the relay releases im-
mediately upon completion of the transfer action. Again
this eperation is identical to that described for the simi-
Tar relay in the previously discussed copending applica-
tion or Mannal 517.

Storzge detector relay 1—9AD must be cnergized in
order to retain a route storage in bank I—9A. This is
accomplished by a circuit which may be traced from
terminal B over back contact @ of cancellation relay ASC,
which is energized when the initial storages are cancelled
by the operator, front contact @ of relay I—9AT, the
winding of relay I—8AD, wire 14, back contacts b in
multipie of relays 1—28T and 1—2BD (Fig. 2b), wire
i85, snd back contacts b in multiple of relays 3—9BT
and 3—9BD (Fig. 2¢) to terminal N. When relay
I—SAD picks up. the closing of its front contact a com-
pletes a stick circuit which by-passes front contact a of
relay I-—8AT in the previously traced energizing circuit
so that relay 1—SAD remains energized when transfer
relay I—9AT releases upon completion of the transfer
action.  Back contacts b of the transfer and detector
relays in the succeeding storage banks shown in Figs.
2h and 2c assure that relay 1—9AD will be deenergized
each time that a route storage is transferred to any suc-
ceeding switch location.

Tt is also to be noted at this time that the encrgizing
circuits for switch control storage relays i—9A1 (o
t-—024, inclusive, are completed only when relay 1-—9AD
picks up to close its front contact 4. Also, the stick
circuits for such of the switch control storage relays as
may be energized are completed over front contact ¢ of
the energized switch control storage relay and front con-
tact J of relay 1—9AD. Thus the switch control storage
relays are retained in their existing energized combination
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until the storage detector relay is released upon com-
pletion of the transfer of the route storage to a suc-
ceeding storage bank.

The transfer control relay I—9TC is provided in bank
i—9A to assure that only cne route storage transfer
from bank 1—9A occurs during cach occupancy of the
detector track circuit asscciated with the leading switch,
Relay 1—9TC is energized when track section 1—-9T
is occupied through a circuit traced from terminal B
over back contact ¢ of relay 1—9TR, back contact b of
relay 1—9AD, and the winding of relay 1—9TC to ter-
minal N. Thus it is to be scen that relay 1I—9TC is
energized upon the release of the detector track relay
and the storage detector relay when the route storage
is transferred. When relay 1—9TC picks up, the clos-
ing of its frent contact ¢ completes a stick circuit which
by-passes back contact b ¢f relay I—9AD so that the
transfer control relay remains cnergized as long as the
detecter track section is occupied by the cut of cars. As
will become apparent later in the description, the storage

ae
transfer relays in the succceding storage banks cannot

be energized while the transfer cootrel relay is picked
up so that its back contacts are open.
Track switch 1—9SW is provided, as is ecach of the

other track switches in the classification yard of Fig. 1,
with a switch movement SM which may be of any suit-
able type. These switch movements are herein shown
and described as being of the direct acting, clectropneu-
matic type such as is shown and described in detail in
Letters Patent of the United States. Mo, 2,092,828 orani-
ed to Herbert 1.. Bene on September 14, 1937, Assoct-
ated with each of the switch movements in the yard is o
normal and a reverse switch repeater relay such as
relays *—9NWP and I-—8RWP, respectively, associated
with switch movement I—8SM shown in Fig. 2¢. These
relays serve to govern the various route selection cir-
cuits for cascading the route storages through the proper
storage units in accordance with the routes preselected by
the operator of the yard.

A switch restoring relay such as relay 1—9WP is
associated with each switch movement. This relay is ar-
ranged to operate in such a manner that the relay func-
tions to restore the switch to its original position in case
the switch points do not complete their operation within
a specified time dve to an obstruction at cone of the
switch points. In order to provide manuzl contrel of the
various switches at times when it may be desirable such
as during trimming operations, a three position switch
control lever is associated with each switch movement,
such as lever I—9MC shown in Fig, 2« associnted with
swilch movement 1—9SM. When this lever is positioned
in its center position designated by the letter A, circuity
are completed for governing the operation of the switch
movement automatically in accordance with the route
dascriptions in the system. When the switch lever is
moved tc one or the other of the two extreme positions
designated by the letters N and R, respectively, the switch
movement Is operated to its normal or reverse position
in accordance with the position of the lever provided
that a car or cut of cars is not occupying the detector
track section including that switch.

Fach of the switch movements shown in Fig. 2 is pro-
vided with a normal magnet NM, a reverse magnet RM.
and a circuit controller CC having a plurality of contacts.
“Yhen normal magnet NM is energized, the switch move-
ment operates to position the switch points in their nor-
mal position. Correspondingly, when reverse magnel RM
is energized, the switch movement positions the switch
points in their reverse position. The contacts of the
circuit controller CC are cf three types, %, Y, and Z,
respectively, there being two type X and iwo type Y
contacts in each circuit controller. These contacts are
illustrated schematically in the drawings and as shown
are occupying their normal position, that is, the posi-
tion which they occupy when the switch points are in
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their normal position. The type X contacts are so ar-
ranged that ‘during the movement of the switch points
the contact remains closed in its left-hand or normal
position until the switch points are within a shert distance,
for example, one-half inch of the reverse position. The
normal contact then opens and the right-hand or reverse
contact is closed when the switch points are within one-
quarter inch, for example, of their reverse position. The
type Y contacts are so arranged that circuit is closed
to the left terminal when the switch points are in
their normal position and become open when the switch
points move to a position one-quarter inch from the
normal. Type Y contacts are made to the right terminal
when the switch points reach a position one-half-inch
from the normal position and remain closed during the
movement to and including the reverse position. The
type Z contacts are closed to the left or right terminal
when the switch points are within one-quarter inch of
their normal or reverse position, respectively. The use
of these contacts of the circuit controller will appear
shortly.

Using switch movement 1—9SM as an example, we
shall now describe how the various switches are oper-
ated to their opposite positions. It is assumed that
- switch 3I—9SW is occupying its normal position as shown
in the drawings and the circuit controller contacts are
therefore shown in their normal or left-hand position. If
the route stored in the switch control storage relays in
bank 1—9A designates a route over switch 1—9SW in
its reverse position, a circuit will be completed from
terminal B at lever 1—9MC which may be traced over
this lever in its A position, as shown solid in the
drawings, front contact ¢ of relay 1—9AD, back contact
b of relay 1—9AT, front contact b of relay 1—9A1, front
contact b of relay 1—9WP, front contact b of relay
1—9TR, reverse magnet RM, and circuit controllér nor-
mal contact X1 to terminal N. Energizing reverse mag-
net RM causes the switch movement to operate the
switch points to their reverse position. When the switch
points reach a position approximately one-half inch from
reverse, normal contact X1 opens and reverse magnet
RM is deenergized. However, the switch movement
continues until the switch points are closed in the re-
verse position at which time reverse contact X1 closes,
completing an obvious circuit for emergizing relay 1—
9RWP. Relay I—9NWP, which was originally energized
by an obvious circuit including circuit controller contact
Y2 closed in its normal position, is deenergized shortly
after the movement of the switch points begins. A
similar circuit for energizing normal magnet NM may
be traced over lever i—9MC and contacts of relays
1—9AD and ¥I—3AT, and thence over back contact b
of relay 1—9A1, front contacts ¢ of relays 1—9WP and
1—9TR, normal magnet NM, and circuit controller con-
tact Y2 closed in its reverse position to terminal N.

Switch restoring relay 1—9WP is normally energized
by its stick circuit traced from terminal B over front
contact ¢ and the winding of relay i—9WP and either
normal or reverse contact Z of the circuit controller to
terminal N, This stick circuit is interrupted during the
movement of the switch points from their normal to
reverse positions or vice-versa and is re-established when
the switch points are within a quarter inch of the full
movement. However, relay 1—9WP has slow release
characteristics and will hold its front coatacts closed
during this open circuit period of contact Z of the cir-
cuit controller. However, if the switch points are pre-
vented by some obstruction from reaching either the
full normal or full reverse position during the move-
ment, relay 1—9WP will eventually release, opening its
front contacts and closing its back contacts. This will
interrupt, for example, at front contact b of relay
1—9WP, the circuit previously traced for energizing
reverse magnet RM. At the same time, however, closing

10

15

20

26

30

35

40

45

50

55

60

65

70

10

traced from that point over fromt contact c¢ of relay
1—9TR through normal magnet NM and reverse con-
tact Y2 to terminal N. This energizes normal magnet
NM and causes the switch movement 1—9SM t6 operate
the switch points back to their normal position. The
closing of back contact a of relay I~—9WP energizes a
switch alarm which indicates to the operator that the
switch has failed to complete its movement to the desired
position and allows him to take such action as is appro-
priate to correct the condition. If the switch points are
prevenied from occupying their normal position, the
release of relay 1—9WP and the opening of its front
contact ¢ interrupts the circuit for energizing normal
magnet NM and completes over back contact ¢ and
front contact b of relay 1—9TR a circuit for energizing
reverse magnet RM which causes the switch points to be
returned to their reverse position. In either case, relay
1—9WP is not reenergized until the detector track
section 1—9T is occupied, releasing relay 1—9TR to
close its back contact d which completes an cbvious
circuit for reenergizing relay 1—9WP.

The switch control circuits shown here provide for
continuing the movement of the switch points if .the
detector section is occupied prior to the completion of
the switch movement. For example, if reverse magnet
RM is energized over the circuit previously traced and
the switch points have moved at least one-half inch
from their normal position when track section 1—9T is
occupied by a cut of cars, the release of relay I—9TR
transfers the control circuit for reverse magnet RM from
front contact to back contact b of relay 1—9TR and
thence through reverse contact Y1 of circuit controller
CC, reverse magnet RM, and normal contact X1 of
circuit controller CC to terminal N. A similar circuit
including back contact ¢ of relay 1—9TR and normal
contact X2 of the circuit controller may be traced for
energizing normal magnet NM to cause the movement
of the switch points to their normal position to continue
when track section 1—9T is occupied. Thus in either
case, if the switch points have moved at least one-half
inch from their former position in their progress towards
the opposite position, the movement of the switch points
will continue even though the cut occupies the detector -
track section. If the cut of cars occupies the track
section prior to the switch points moving the one-half
inch from their former position, the corresponding mag-
net is deenergized and the switch points are returned
to their former positicn by spring action within the switch
movement.

If it is desired to control one of the track switches
manually, this may be accomplished by moving the cor-
responding control lever MC to the exireme position
associated with the switch position which it is desired
to establish. For example, switch 1—9SW may be con-
trolled to its reverse position manually by operating
lever 1—9MC to its extreme right-hand or reverse posi-
tion R. If the switch is already occupying its normal .
position as shown, a circuit is then established from
terminal B over the control lever in its reverse position,
front contact b of track relay 1—9TR, reverse magnet
RM, and normal contact X1 of circuit controller CC to
terminal N. The switch movement then operates the
switch points to their reverse position upon the com-
pletion of which the relay 1—9RWP is energized and
picks up. Correspondingly, this switch- may be moved
manually to its normal pesition by operating lever
1—9MC to its extreme left or normal position N, thus
establishing a circuit from terminal B over the lever
in this positicn N, front contact ¢ of track relay 1—9TR,
normal magnet NM, and reverse contact Y2 of circuit
controller CC to terminal N, The switch movement
1—9SM then operates the switch points to their normal
position causing the normal repeater 1—9NWP to be
energized upon the completion of the movement.

Associated with each of the other track switches shown

of back contact b completes a circuit which may be 75 in the yard layout of Fig, 1 is a route storage unjt simi-
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lar to that discussed in connection with storage bank
1—9A associated with the initial switch of the yard.
For example, in Fig. 2b, there is shown the storags unit
1—2 associated with track switch 1—2SW, this storage
unit consisting of two storage banks 1—2B and #—2A.
Bank B at this location includes transfer relay i—2B7T,
storage detector relay 1—2BD, and a single switch con-
trol storage relay 1—2B%. Bank A correspondingly
includes transfer relay 1—Z2AT, detector relay 1-—2AD,
switch control storage relay 1I—2Al, and transfer con-
trol refay 1—27C. This unit also has a: ated there-
with track relay i—2TR, only the operating winding
of which is shown, the control circuits having been pre-
vicusly discussed in connection with Fig. 1. The switch
movement I—2SM which operates or controls frack
switch 1—25W is not shown since it is identical 1
the similar switch movement 1-—93M already discussed.
In connection with this switch, cnly the switch restoring
relay I—2WP, the control lever 1-—-2MC, and that por-
tion of the contrel circuits which include the controi
lever and contacts of relays I—2WP and 1—2TR arz
shown, as it is believed that this is sufficient for an
understanding of cur inventicn and that the remainder
of these control circuits may be understood by referring
to the circuit arrangement for switch movement 1—3SM.

The storage unit 3—9 associated with lap switches
3—95W and 6—95W is shown in Figs. 2¢ and 2d.
There are two storage banks in this storage unit, banks
398 and 39 In ccnnection with the circuit ar-
rangement at the lap switches, both of the switch move-
ments 3—9SM and 6—9SM associated with the cor-
respondingly designated switches are shown including the
complete control circuits. The relays in the storage
banks at this lecation including the switch control stor-
age relavs are similar to those already discussed in con-
nection with bank 1—9A associated with the leading
switch and the utility of these relays will be apparent
from the drawings when taken in connection with op-
erational description to follow. In addition, in this stor-
age unit, a second transfer control relay 3—8TC and
an auxiliary relay 3-——9Z are provided, the use for which
will appear lfiereinafier, In Fig. 2e, the storage unit
3—5 associated with track switch 3—85W is shown with
its two storage banks 3—358 and 3—5A. The swiich-
ing circuits for the transfer of the rouie storages are
not continued beyond this location to the storage unit
5 associated with switch 4—38W as these circuits
are identical with those shown in ccnnection with stor-
age unit 1—2. The storage units asscciated with switches
6—T5%W and 8—9SW are shown in Fig. 2f. These
sterage unifs each consist of a single bank conly and in
each case it is designated as the A storage bank. Eszch
of the storage banks shown in Figs. 2¢ and 2f includes
the usual transfer and detector relays and the switch
control storage relays.  As will be apparent in the fol-
lowing description, there is also included a transfer con-
trel relay with cach storage unit and associated there-
with is the corresponding track relay whose operating
circuits were discussed in connection with Fig. 1.

With the rather brief preceding description of the ap-
paratus generally provided in cach of the storage unils,
it is belicved that the automatic switching system em-
bodying cur inventicn may be best understood by a de-
scription of its operation under different conditions.

.
o

Description of operation

As shown in the drawings, the apparatus is in its at-
rest condition.  That is, no routes are stored in any of
the storage banks and no cars are moving through the
vard to any of the storage tracks. In addition, all of
the trock switches are assumed to be in their normal
position with the control levers MC positioned in the
center or automatic operation position A. Each of the
NWP relays is thus energized and has its contacts picked
up, that is, front contacts closed. The RWP relays cor-
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respondingly are all deenergized with their contacts re-
leased. 1In addition, it will be noted that each of the
track relays is encrgized and thus their contacts are
picked up so that front contacts are all closed. Also,
cach of the switch restoring relays WP is likewise cner-
gized by its stick circuit. All other relays are deener-
gized and have their contacts released.

We shall now assume that the first cut of cars pass-
ing over the hump is destined to storage track No. 2.
The yard cperator thus pushes track selection push button
ZPD tc sclect the route ot storage track 2 for this first
cut of cars. It is obvious from the layout of the yard
shown in Fig. 1 that the route to track 2 requires lead-
ing switch 1—9SW to be positioned normal and the
second switch in that particular route, switch 1—28W,
to be positicned reverse. Thus the route stored in the
switch control storage relays of the final or A storage
bank asscciated with the leading switch must designate
that the leading switch is to be positioned normal, that
is, the switch control storage relay released, and the
second switch pesitioned reverse, that is, the switch con-
trol storage relay energized. Thus, upon the operation
of push button 2PB, circuits are established in the initial
storage banks from terminal B over lower contact of
push button IPB, upper contact of push button 2PB, a
circuit within the initial storage banks shown conven-
tionally by a dotted line to the winding of relay 1—9A2
and thence over front contact ¢ of reiay I—9AD to ter-
minal N.  As soon as it picks up, relay i-—9A2 estab-
lishes a stick circuit for itself at its own front contuct
a, this circuit also including front contact d of relay
I—8AD. It is to be understood. of course, that this
route description is not stored in bank 1—9A until stor-
age detecter relay 1-—9AD s energized. This relay is
energized soon as conditicns arc proper which will
be indicated by relay 1—9AT closing its front contacts,
A circuit may be traced from terminal B over back
contact ¢ of cancellation of relay ASC, front contact «
of relay I-—9AT, the winding of relay 1—2AD, wire
14, back contacts » in multiple of relays i—2BT and
£—2BD, wire 15, and back contacts b in multiple of
relays 2—9BT and 3—9BD to terminal N, pre-
viously discussed, relay 1—3AD, thus energized, picks
up and closes its front contact @ to complete a stick
circuit which by-passes front contact a of relay :—9AT,
this latter relay releasing in the usual manner as soen
as the transfer action is completed.

Since it was assumed that track switch 1I—9SW was
already in its normal position, no movement of the
switch points is necessary to establish the first route
over the leading switch. However, if this initizl switch
had been cccupying its reverse position, the completion
of the storage action in bank I—2A would establizh a
circuit for energizing normal magnet NM of switch
mevement I—-8SM, which circuit may be truced from
terminal B at control lever 1—9MC over this lever in
its automatic positicn, front contact ¢ of relay 1—8AD,
back contact b of relay 1—9AT. back contact § of relay
I—8A%, front contact ¢ of relay 1—93WP, front con-
tact ¢ of track relay I—9TR, normal magnet NM, and
reverse contact Y2 of circuit controlier CC to terminal
W. Thus, as socon as the switch is positicned proparly
for this initial route and prior to the arrival of the cut
of cars at the detector track section, Initiel bank -—2A
is in the condition of having energized detector relay
1I—9AD, switch control storage relay #—9A2, and nor-
mal switch repeater relay i—SNWP, as well as the
normally energized switch restoring relay I—&WP and
track relay 1—9TR.

As this initial cut cnters track section 1—-3T, the
track circuit is shunted and relay 3—9TR releases. This
prepares a circuit for transferring the route designation
to storage bank 1—2B which is the following bank
along the designated route for this cut of cars. 'To
transfer the route stcrage, transfer relay i—2BT must

as

As




13 ; )
be energized and this circuit may be traced from ter-
rainal B at front coutact e of relay 1—9AD over back
contact ¢ of relay I—9A7T. back contact e of relay
I—8TR, back contact & of relay 1—9TC, front contact
a of relay 1—8NWP, wire 16, back contact ¢ of relay
1—2BD, and the winding of relay 1—2BT to terminal
N. Thus energized, relay i—2BT picks up and estab-
‘lishes a stick circuit for itself including front contact
e of relay 1—9AD, wire 17, and front contact a and
the winding of relay i—2BT. The closing of front
contact ¢ of relay 1—2BT completes the energizing cir-
cuit for relay i—2BD which extends from terminal B
at fromt contact ¢ of relay i—2BT through the wind-
ing of relay 3—2BD and back contacts b in multiple
of relays 1—2AT and i—2AD to terminal N. Relay
i—2BD picks up and completes a stick circuit for itself
at its own front contact ¢ which eliminates front con-
tact ¢ of rzslay 3—28T from the initial pickup circuit.

Conditions are now established for transferring the
actual route designation from the switch control storage
relays of bank 1—9A to the similar relays in storage
bank 3—2B. It will be noted ‘that the initial switch
control storage relay 1—9A1 of bank 1—9A controls
the switch at the associated location, and thus the switch
control stored in this relay is cancelled when the cut
arrives at that switch and is not transferred to succeed-
ing locations. In the present case, only one other switch
contrcl remains to be transferred, the switch conirol
stored in relay +—9A2. This control is transferred by
energizing relay 1—2B1 through the circuit traced from
‘-;erminal B over front contact b of relay 1—9A2, wire

front contact d of relay 1—2BT, the winding of
relay 1—2B1, and front contact d of relay 1—2BD to
terminal N. Upon picking up, relay 1-—2B1 establishes
a stick circuit at its own front contact ¢ which also in-
cludes the relay winding and front contact d of relay
1—2BD. A route designaticn calling for switch 1—2SW
reverse is now stored in bank 1—2B.

With both relays 1—2BT and I—2BD picked up, the
multiple path over back contacts b of these two relays
is open thus deenergizing relay 1—SAD by interrupt-
ing its stick circuit. However, relay 1—9AD has slow
release characteristics and the opening of its front con-
tacts is delayed for a sufficient period to allow the route
transfer to complete into bank i—2B. Relay 1—9AD
then releases, interrupting the stick circuit for the switch
control relays of the initial bank and in the present case

leencrgizing relay 1—89A2 so that it immediately re-
leases. The release of relay 1—9AD also completes the
energizing circuit for tramsfer control relay 1—98TC, this
circuit including back contact e of relay 1—9TR and
back contact b of relay 1—9AD. Relay 1—9TC, thus
energized, picks up and its front contact ¢ completes a
stick circuit which by-passes back contact b of relay
1--9AD, so that relay 1—9TC remains energized dur-
ing the entire period that the initial cut of cars occupies
track section 1—9T. The opening of back contact b
of relay 1—9TC interrupts the energizing circuits for
transfer relays 1—2BT and 3—9BT. Thus, as long as
this initial cut occupies section 1—9T so that relay
1—8TR is released, no other route transfer can be ini-
tiated from bank 1—8A. Transfer control relay 1—9TC
thus assures that only one route transfer can occur dur-
ing the occupancy of the detector section 1-—8T by any
one cut of cars.

The opening of front contact e of relay 1—9AD in-
terrupts the stick circuit previously traced for relay
1—2BT and this latter relay then releases. Closing of
back contact b of relay 1—2BT completes again the
energizing circuit for relay 1—9AD so that a second
route destination may be transferred into bank 1—9A as
soon as other conditions are proper. However, the trans-
fer of a following route into this storage bank cannot
afect the operation or the position of switch 1—9SW
since switch movement 1—8SM is locked ocut at this
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time due to the release of track relay 1—3%TR o open
its front contacts b and ¢. A more complete discussion
of the operation of the apperatus for the following route
storage will be considered shortly.

Meanwhile, since storage bank I—2A is empty, a route
transfer immediately cccurs from bank B to bank A
within the storage unit i—2 shown in Fig. 2b. Relay
1—2AT is energized as soon as relay 1—2BT releases
through the circuit from terminal B over back contact ¢

f relay 1—2BT, front contact e of relay 1—2BD, back
onta vt ¢ of r lay 1—2AD, and the winding of relay
T to terminal N, Relay 1—2AT picks up and the
closing of its front contact g completes a stick circuit
which is the same as the energizing circuit just traced with
the exception that front contact ¢ replaces back contact
¢ of relay 1—2AD. Relay 1—2AD is now energized,
the circuit including a normally closed contact @ of can-
cellation button 1—2CB, front contact ¢ of relay 1—2AT,
the winding of relay 1—2AD and front contact e of
relay +—2TR. Relay 1—2AD picks up and completes a
stick circuit for itself which is the same as the energizing
circuit except front contact a of relay -—2AD by-passes
front contact ¢ of relay 1—2AT. Cancellation button
1—2CB in these circuits is for the purpose of enabling
the operator, if he so desires, to cancel the route stored
in bank 1I—2A prior to the arrival of the corresponding
cut of cars at this location. This cancel button and the
similar buttons associated with other final storage banks
shown in the drawings are of the pull type, that is, the
button must be pulled in order to open its contact a and
likewise must be manually pushed in order to restore the
contact to its closed position. With relays 1—2AT and
i—2AD both energized, a circuit is complete for energiz- -
ing switch control storage relay 1—2A1 to transfer the
route destination from bank B to bank A. This latter
circuit is traced from terminal B over front contact b
of relay i—2B1, front contact d of relay 1—2AT, the
winding of relay 1—2A1, and front contact 4 of relay
1—2AD to terminal N. A stick circuit for relay 1—2A1
includes its own front contact @ and front contact d of
relay i—2AD. The des1gnated route for the leading cut
of cars is now stored in bank i—2A associated with
switch 1—2SW.

With both relays I—2AT and 1—2AD picked up, the
stick circuit previously traced for relay 1—2BD is inter-
rupted at back contacts b of these two relays of bank A
and relay 1—2BD thus is deenergized. However, this re-
lay is slow enough in releasing so that its front contacts
remain closed for sufficient time to allow the route trans-
fer to be completed. The release of relay 1—2BD de-
energizes relay 1—2B1 which releases to cancel the route
storage in this particular bank. Release of relay 1—2BD
also completes again the energizing circuit for transfer
relay 1—2BT which prepares the way for the transfer
of a succeeding route storage into bank 1—2B if ap-
propriate. The release of relay 1—2BD also interrupts
the stick circuit.for transfer relay 1—2AT which then
releases at this time.

Upon the release of relay 1—2AT, a circuit is com-
pleted for energizing reverse magnet RM of switch move-
ment 1—2SM. This circuit is not completely shown as
it is very similar to the circuits previously discussed in
connection with switch movement 1—9SM. It is obvi-
ous from the drawing that the circuit for reverse magnet
RM of switch movement 1—2SM includes the lever arm
of control lever 1—2MC in its automatic position, back
contact e of relay 1—2AT, front contact e of relay
1—2AD, front contact b of relay 3—2A1, and front con-
tacts b of relays I—2WP and 1—2TR. If switch 1—2SW
was to be controlled to its normal position, the circuit for
normal magnet NM would be similar to that just traced
for the reverse magnet but would include back contact b
of relay 1—2A1 and front contacts ¢ of relays 1-—2WP
and 1—2TR. Under the present conditions, of course,
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reverse magnet RM is cnergized and switch i—28W
moved to its reverse position.

When the leading cut enters dztector section I—2T, the
track circuit is shunted and track relay 1—27TR releases.
This deenergizes relay 1—2AD by interrupting its stick
circuit at front contact ¢ of the track relay. Relay
1—2AD, at the end of its slow release period, releases
to cancel the route storage by interrupting, at front con-
tact d, the stick circuit for relay I—2A31. The release of
relay 1—2AD completes the energizing circuit for trans-
fer contro] relay 1—2TC, this circuit being iracad from
terminal B over back contact a of relay :—ZTR, back
contact f of relay I—2AD, and the winding of relay
1—2TC to terminal N. The closing of front centact «
of relay 1—2TC completes a stick circuit for that relay
which includes back contact a of relay I-—~2T%, hat
the transfer control relay remains energized and picked
up during the entire time that the cut occupies the de-
tector track section. The closing of front contact b of
relay 1—2TC provides a second energizing circuit for re-
lay 1-—2AD so that any route stored in bank 1—2B
may now be transferred into bank A at this location.
This transfer action would be identical with that already
described with the exception that front contact b of relay
1—2TC replaces front contact e of track relay 1—2TR
in the energizing circuit for relay 1—2AD. Since relay
i—2TC holds unti] the track relay again picks up, relay
1—2AD cannot release and this second route storase i
held in bank A. Thus relay 1—2TC assures that only
one route cancellation can occur during each ccoupancy
of detector track section 1—2T.

Returning now to the initial storage units shown in
Fig. 2a, we shall assume that the second cut over the
hump is destined to storage track %, In other words, the
route for the second cut requires that all switches over
which it must pass in traveling to its storage track be in
their reverse position. The yard operator pushes button
9PB to select this second route and when the conditions
are proper, that is, relay 1-—~9AD is again energized over
its previously traced circuit, this selected route transfers
from push button 9PB through the initial storage banks
and causes all of the switch control storage relays of banl
1—9A to become energized. In the conventional show-
ing to the left of Fig. 2a, this circuit from terminal B in-
cludes the lower contacts of push buttons iPB to $P2.
inclusive, the upper contact of push button 3PB, the con-
ventional dotted line circuits, and thence through the wind-
ings of the four switch control storage relays in multiple
and front contact d of relay i—89AD to terminal M.
Each relay establishes a stick circuit including its own
front contact a, the relay winding, and front contact d
of relay 1—9AD.

As soon as transfer relay 1—9AT releases upon com-
pleticn of the transfer action, reverse magnst RM cf
switch movement 1—95M s energized. This circuit is
traced from terminal B at conivol lever I—3MC over the
lever arm in position A, frent contact ¢ of relay I—9AD,
back contact b of relay I—8AT, front contact b of relay
1—9A1, front contacts b of relays 1—8WP and 1-—9TR,
reverse magnet RM, and normal contact Xi of cireuit
controller CC to terminal N. Relay 1

is

SHNWP s de-
cnergized and releases shortly after the movement of the
switch points begins, as previcusly explained. and relay
i—9RWP is energized upon the completicn of the move-
ment of the switch points to their reverse position, the
circuit including reverse contact X1 of circuit conirol-
ler CC.

When this second cut of cars occupies the detector
track section, relay 1—9TR again releases and at this time
completes the circuit for energizing transfer relay 3—227
in bank 3—9B shown in Fig. Ze. This circuit includes
front contact ¢ of relay 1—2AD, back contact ¢ of relay
1—9AT, back contact ¢ of track reiay I—9STR, back conr-
tact b of relay 1—9TC, which released as socn as the first
cut vacated the detector track section, front contact a of
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relay I—9RWP, wire 19, back contact ¢ of relay 3—-9BD,
and the winding of refay 3—9BT. The clcsing ¢f front
contact a of relay 3—9BT completes a stick circuit for
this relay which includes front contact ¢ of relay I—9AD
and wire 17. The circuit is now complete for energizing
relay 3—9BD, this circuit being traced from terminal B3
over front contact ¢ of relay 3—9BT, the winding of relay
3—9BD, back contact ¢ of relay 3—87Z, and back contacts
b, in multiple, of relays 3—9AT and 3—9AD to terminal
N. When relay 3—9%BD picks up, it completes a stick
circuit in which its own front contact a replaces front
contact ¢ cf relay 3—9BT in the previously traced encr-
zizing circuit. . -

The circuits are now complete for transferring the
selected route from the switch control storage relays of
bank 1—2A to the similar relays of bank 3—SB. Tt will
he remembered that the switch control stored in relay
i—3A1 is used at the initial switch location and thus
this information is not transferred to the succeeding
switch locaticns. A first one of the transfer circuits may
be traced from terminal B over front contact b of rclev
1—9A2, wire 18, front contact d of relay 3—9BT, the
winding of relay 3—9B1, and front contact d of relay
3__9BD to terminal N. The similar circuit for relay
3—9R7% includes froat contact b of relay I—9A3, wire
20, and front contact ¢ of relay 3—9BT, front contact
of relay 3——8BD being common to all of the switch con-
trol relay circuits. The circuit for the third switch con-
trol storage relay 3—9B3 includes front contact b oof
relay 1—9A4, wire 21, and front contact f of relay
3_ORT. Each of the switch control storage relays of
bank 3—9B, upon picking up, completes a stick circuit
for itself at its own front contact «, these stick circuils
all including in common front contact d of relay 3—9BD.
Tt will be further noted that the route now stored in bank
3—9B designates that each switch remaining in the
route must be placed in its reverse position, that is, all
of the switch control storage relays are energized.

The opening of back contacts b of relays 3—~.9BT and
3-—9BD interrupts the previously traced stick circuit [Ot
relay 1—9AD. This latter relay releases at the a::nd of
its slow release period which is of sufficient duration to
assure the transfer of the route storage into the followine
bank. Release of relay I—8AD energizes transfer con-
trol relay 1—97TC as has been previously describcdi A.s
before, relay 1—9TC is held energized by its stick circuit
which is completed over back contact a of track relay
1—9TR and prevents a second route transfer during this
occupancy of detector track section 39T

The release of relay 1—9AD also decnergizes relay
3—9BT which releases at once. The release of this
relay completes a circuit for energizing relay 3—9AT in
the A bank associated with the lap switch location.  This
energizing circuit extends from terminal B at back con-
tact b of relay 3—9Z over back contact g of relay 3—9BT,
front contact ¢ of relay 3—9BD, back contact ¢ of relay
3—9AD, and the winding of relay 3—9AT to terminal
N. When relay 3—9AT picks up, the closing of its front
contact @ by-passes back contact ¢ of relay 3—8AD in
this energizing circuit and thus provides a stick cirenit
to retain the transfer relay enmergized until the transfer
action is complete. The encrgizing cirenit for relay
2—9AD is now complete and may be traced from ter-
minal B at normally closed contact a of cancel button
3—9CB over front contact ¢ of relay 3—9AT, the wind-
ing of relay 3—9AD, wire 22, back confacts b, in multiple,
of relays 6—7AT and 6—7AD (in Fig. 2f), back contacts
b in muliiple of relays 8—9AT and §—SAD. wire 23,
back contact d of relay 3—9Z, wire 24, and back con-
tacts b, in multiple, of relays 3—5BT and 3—5BD (in
Tig. 2¢) to terminal N. Relay 3—8AD, thus energized,
picks up and completes a stick circuit which is the same
as the previously traced energizing circuit except that
front contact a of relay 3—SAD replaces front contact
¢ of relay 3—89AT in the circuit.
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. The route stored in the switch control storage relays
of bank 3—9B is now transferred to the similar relays
of storage bank 3—9A. One circuit may be traced from
terminal B over front contact b of relay 3—9B1, wire 25,
front contact d of relay 3—9AT, the winding of relay
3-—9A1 (in Fig. 2d), and front contact d of relay 3-—9AD
(common to all of the transfer circuits) to terminal N.
A similar circiut for relay 3—9A2 includes front contact
‘b of relay 3—9B2, wire 26, and front contact e of relay
3—9AT. The circuit for the third switch control relay
3—-9A3 includes front contact b of relay 3—9B3, wire
27, and front contact f of relay 3—9AT. Each of the
switch -control relays upon picking up completes a stick
circuit for itself at its own front contact a, the stick cir-
cuits including in common front contact d of relay
3—9AD.

With both relay 3—9AT and relay 3—9AD picked
up, the opening of their back contacts b interrupts the
stick circuit for relay 3—9BD. This latter relay, thus
deenergized, releases at the end of its slow release period
prior to which the route transfer has completed. The
release of relay 3—9BD opens the stick circuit for relay
3—9AT and this latter relay shortly releases. The re-
1ease of relay 3—9AT to close its back contact b permits
the energizing circuit for relay 3—9BD to be completed
when conditions are otherwise proper in order that a
following route storage may transfer into bank 3—9B.

The release of relay 3—9AT, signifying that the trans-
fer action of the route storage into bank 3-—9A is com-
plete, allows the energization of the proper switch mag-
nets to position each switch of the lap arrangement as
called for by the route storage. Since the first two of
the switch control storage relays are energized, both
switches of this lap switch arrangement are thus required
to occupy their reverse position to establish the desig-
-nated route. The circuit for operating switch movement
-3—9SM may be traced from terminal B at control lever
3—9MC (shown in Fig. 2d) over the lever arm in its
A or automatic position, back contact e of relay 3—9Z,
front contact e of relay 3—9AD, back contact g of relay
3—9AT, front contact b of relay 3—9A1, front contacts
b of relays 3-—9WP and 3—9TR, reverse magnet RM,
and normal contact X1 of circuit controller CC of switch
movement 3—9SM to terminal N. This energization of
reverse magnet RM causes the switch points to be moved
to their reverse position and, upon the completion of this
movement, switch repeater relay 3—9RWP is energized
by completion of the obvious circuit at reverse contact
X1 of controller CC. At the beginning of the movement
of the switch points, the circuit for relay 3—9INWP is
interrupted at normal contact Y2 of controller CC and
this repeater relay releases. A similar circuit may be
traced from terminal B over the lever arm of control
lever 6—9MC in its A position, front contact f of relay
3—9AD, front contact ¢ of relay 3—9A1, which assures
that the route storage requires the cut to pass over both
switches of the lap arrangement, back contact / of relay
3—9AT, front contact b of relay 3—9A2, front contacts
b of relays 6—9WP and 6—9TR, reverse magnet RM and
normal contact X1 of circuit controller CC of switch
movement 6—9SM to terminal N. Repeater relay
6—9NWP is deenergized and releases shortly after the
switch points begin their travel to the reverse position
and relay 6—9RWP is energized upon the completion
of the movement of the switch points, the circuit arrange-
ments being similar to those previously described for
other switch movements.

As this second cut passes over the lap switches, it
progressively enters track section 3—9T and track section
6—9T. Shunting of the corresponding track -circuits
_causes track relays 3—9TR and 6—9TR to release in that
order. This completes the circuit for energizing transfer
relay 8—9AT of the next or succeeding storage bank
(shown in Fig. 2f). This circuit may be traced from
terminal B at front contact g of relay 3—9AD (Fig. 2¢)
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-over ‘back contact { of relay 3—9AT, wire 28, front con-

tact d of relay 3—9A1, back contact a of relay 6—9TR,
wire 29, back contact b of relay 6—9TC, back contact f
of relay 3—9Z, back contact b of relay 3—9TC, front
contact & of relay 3—9RWP, front contact a of relay
6—9RWP, wire 30, back contact ¢ of relay 8—9AD, and
the winding of relay 8—9AT to terminal N. Relay
8—9AT thus energized picks up and completes a stick
circuit for itself including front contact g of relay 3—9AD,
wire 31, and front contact ¢ and the winding of relay
8—9AT. If this particular cut had been routed to stor-
age track 6 or 7, relay 6—7AT would be energized at this
time over a circuit which would be identical with the
energizing circuit just traced to and including front con-
tact a of relay 3—9RWP, and thence over front contact a
of relay 6—9NWP, since switch 6—9SW would be in its
normal position, wire 32, back contact ¢ of relay 6—7AD,
and the winding of relay 6—7AT to terminal N. The stick
circuit for relay 6—7AT is the same as the stick circuit
for relay 8—9AT except for including front contact a
and the winding of relay 6—7AT.

The closing of front contacts of relay 8—9AT com-
pletes the energizing circuit for relay 8—9AD, this cir-
cuit extending from terminal B at normally closed contact
a of cancel button 8—9CB over front contact ¢ of relay
8—9AT, the winding of relay 8—9AD, and front contact
a of relay 8—9TR to terminal N. The closing of front
contact a of relay 8—9AD completes a stick circuit for
this relay which by-passes front contact ¢ of transfer relay
8—9AT. A circuit is now prepared to transfer the route
storage from bank 3—9A to bank §-—9A. However,
since the particular route here involved required the con-
trol of two switches at the lap switch location, the switch
controls stored in the first two relays of bank 3—9A have
been used and only the switch control stored in relay
3—9A3 remains to be transferred to the succeeding lo-
cation. The circuit for this may be traced from terminal
B over front contact b of relay 3—9A3, wire 34, front
contact d of relay 8—9AT, the winding of relay 8—9Al,
and front contact d of relay 8—9AD to terminal N. Thus
energized, relay 8—9A1 picks up and completes a stick
circuit for itself including its own front contact a and
front contact d of relay 8—9AD.

When relay 8—9AT picks up, it also completes an
energizing circuit for transfer control relay 6—9TC.
This circuit extends from terminal B- at front contact f of
relay 8—9AT through wire 35 and the winding of relay
6—9TC to terminal N. Relay 6—9TC picks up and com-
pletes a stick circuit which at this time extends from ter-
minal B at back contact ¢ of relay 6—9TR over front
contact b of relay 3—9RWP and front contact a and the
winding of relay 6—9TC to terminal N. Relay 6—9TC is
thus held energized until this cut of cars clears track sec-
tion 6—9T, and prevents the transfer of a second route
storage from bank 3—9A during this occupancy of the
track section. : ’ -

With both relay 8—9AT and relay 8—9AD picked up,
the stick circuit for relay 3—9AD is interrupted at back
contacts b of the two first mentioned relays and this latter
relay releases at the end of its slow release period.” This
occurs, as is usual, after the route storage has been trans-
ferred to the succeeding storage bank.  Release of relay
3—9AD deenergizes relay 8—9AT by interrupting the
stick circuit for the latter relay at front contact g of relay
3—9AD. Relay 8—9AT releases to complete the trans-
fer action into bank 8—9A. The release of relay 3—9AD
also conditions bank 3-—9A to receive a succeeding route
storage, that is, fulfills the conditions to allow a succeed-
ing route to be transferred into bank 3—9A.

At storage bank 8—9A, release of relay 8—9AT com-
pletes the circuit for the operation of switch 8—9SW to
its reverse position. This circuit includes the lever arm
of control lever 8—9MC in its A position, front contact e
of relay 8—9AD, back contact e of relay 8—9AT, and
front contact b of relay 8—9A1; - The remainder-of this
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control circuit for switch movement 8-—9SM is similar
to that shown and already discussed for switch movement
1—9SM, and for the sake of simplicity is not shown or de-
scribed here.

When this second cut of cars enters detector track sec-
tion §——9T associated with switch 8—9SW, the track cir-
cuit is shunted and track relay 8—9TR releases. The
opening of front contact a of this track relay deenergizes
relay 8—9AD and this latter relay shortly releases. Re-
lease of relay 8—9AD interrupts the stick circuit for
switch control relay 8—9A1 and this relay releases can-
celling the route storage in this storage bank. The closing
of back contact f of relay 8—9AD completes the circuit
for energizing relay 8—9TC, this circuit including in addi-
tion back contact b of relay 8~—9TR. When relay 8—9TC
picks up, it completes a stick circuit including back con-
tact b of relay 8—9TR and its own front contact 4, so that
transfer control relay 8—9TC remains energized while this
particular cut of cars continues to occupy the track
section.

The closing of back contact ¢ of relay 8—9AD at
this time permits relay 8—9AT to be energized if condi-
tions are otherwise appropriate to initiate the transfer
of a following route storage into bank 8—9A. Under
these conditions, relay 8—9AD would be energized over
the circuit previously traced except that front contact b
of relay 8—9TC replaces front contact a of track relay
8—9TR. As previcusly explained in connection with
bank 1—2A, since transfer control relay 8—9TC re-
mains energized while this second cut occupies the de-
tector track section, relay 8—9AD is also held energized.
Since track relay 8—9TR will pick up prior to the
release of relay 8—9TC, any following route storage
transferred into this storage bank cannot be cancelled
during this occupancy of the track section by this cut
of cars. In other words, transfer control relay §—9TC
assures that only one route storage may be cancelled for
each occupancy of detector track section 8—9T.

The operation of the apparatus in storage bank 6—7A
associated with switch 6—7SW is similar to that just
described for storage bank 8—9A. If the transfer of
the route storage just described had been into this stor-
age bank, the operation of the relays would be identical
with that already described for storage bank 8—9A.
It is therefore believed unnecessary to describe in detail
the operation of the relays and the circuits which form

" storage bank 6-—7A, reference being made to the draw-

ing and the previous discussion of the apparatus in
storage bank 8—9A for a complete understanding of
the equipment at this second location.

Returning once again to bank 1—9A in Fig. 24, we
shall now assume that the third cut of cars passing over
the hump is to be routed to storage track 5. As may
be seen from Fig. 1, the route to storage track 5 requires
that the first switch in the route be positioned reverse,
the second switch be positioned normal, and the third
and fourth switches be positioned reverse. Upon the
release of relay 3—9BT, which indicates that the transfer
of the second route into bank 3—9B is complete, the
circuits are prepared to reemergize relay 1-—9AD. At
this time, therefore, operation of push button 5PB to
select track 5 eventually results in the energization of
switch control storage relays 1--9Al, 1—9A3, and
1—9A4, the conventional circuits shown for energizing
these relays being obvious. Upon completion of this
route transfer into bank 1—9A, switch 1—9SW holds in
its reverse posistion upon the release of relay 1—9AT.

When the third cut enters detector section 1—9T, the
route storage is transferred to bank 3—9B in a manner
similar to that already described for the transfer of the
second route storage. The chief difference in the trans-
fer action is that it results in relay 3—9B1 remaining
d?euergized while relays 3—9B2 and 3-—9B3 are ener-
gized. Assuming now that the second route storage has
already been transferred forward to bank 8—9A, this
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third route storage cascades immediately into bank
3—9A at switch location 3—95W in the same manner
as previously described for the preceding route. When
relay 3—9AT releases upon the completion of this
transfer action, the circuit is completed for operating
switch 3—9SW to its normal position. This circuit may
be traced from terminal B at control lever 3—9IMC,
which is occupying its automatic position, over back
contact ¢ of relay 3—9Z, front contact e of relay
3—9AD, back contact g of relay 3—9AT, back contact
b of relay 3—9A1, front contacts ¢ of rclays 3—9WP
and 3—9TR, normal switch magnet NM, and reverse
contact Y2 of circuit controller CC of switch movement
3—9SM to terminal N. The movement of switch
3—89SW to its normal position causes repeater relay
3—9RWP to release and relay 3—9INWP to be ener-
gized and pick up. Although relay 3—9A2 is energized,
switch movement 6—9SM is not affected at this time
since the energizing circuit for either of its switch mag-
nets is interrupted at front contact ¢ of relay 3—9Al,
which is open at this time.

When the third cut of cars enters detector track sec-
tion 3—9T, relay 3—9TR is deenergized and releases.
This completes the circuit for energizing transfer relay
3—5BT which is part of storage bank 3—5B shown in
Fig. 2¢. This circuit for relay 3—3BT extends from
terminal B at front contact g of relay 3-—9AD, over back
contact / of relay 3—9AT, wire 28, back contact d of
relay 3—9A1, back contact a of relay 3—9TR, wire 29,
back contacts b, f, and b of relays 6—9TC, 3—9Z, and
3—9TC, respectively, back contact g of relay 3—9Z,
front contact a of relay 3—INWP, wire 36, back con-
tact ¢ of relay 3—5BD, and the winding of relay 3—5BT
to terminal N. The stick circuit for relay 3—5BT com-
pleted at front contact a of this relay also includes front
contact g of relay 3—9AD, back contact /1 of relay
3—97, and wire 37. The closing of front contact ¢
of relay 3—5BT energizes relay 3—SBD, this circuit
also including back contacts b, in multiple, of relays
3—5AT and 3—5AD. When relay 3—5BD picks up,
the closing of its front contact ¢ by-passes front contact
¢ in this energizing circuit and provides a stick circuit
for relay 3—5BD.

The circuits are now complete for transferring the
switch controls from the storage relays of bank 3—9A to
the similar relays in bank 3—5B. The first of these
circuits extends from terminal B over front contact ¢
of relay 3—9A2, back contact i of relay 3—9Z, wire 38,
front contact d of relay 3—5BT, winding of relay
3-—5B1, and front contact d of relay 3—5BD to termi-
nal N. The similar circuit for the second switch con-
trol storage relay 3—5B2 includes front contact b of
relay 3—9A3, back contact k of relay 3—97, wire 39,
and front contact e of relay 3—5BT. Fach of these
switch control storage relays picks up and completes a
stick civcuit including its own front contact a and front
contact d of relay 3-—5BD.

When relay 3-3BT picks up, a circuit'is completed for
energizing transfer control relay 6-9TC. This circuit
may be traced from terminal B over front contact § of
relay 3-3BT, wire 41, back contact » of relay 3-9Z, and
the winding of relay §-9TC to terminal M. Under the
conditicns at this mement, relay 6-9TC is held energized
cver a second stick circuit which extends from terminal B
at back contact f of relay 3-9TR over front contact o
of relay 3-9NWP, back contact i of relay 3-9Z, and front
contact ¢ and the winding of relay 6-9TC to terminal N.
The opening of back contact & of relay 6-9TC interrupts
the energizing circuit for relay 3-5BT previously traced
and assures that no second route transfer can occur dur-
ing the occupancy of track section 3—9T by this third cut
of cars. Other stick circuits for relay 6~9TC which are
effective under certain special conditions of operation will
be discussed hereinafter, as they do not enter into the
operation at the present moment.
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The opening of back contact b of both relay 3-5BT and
relay 3-5BD interrupts the stick circuit previously traced
for relay 3-9AD and this latter relay, after the duration of
its slow release period, releases. The opening of front
contact d of relay 3-9AD interrupts the stick circuits for
the switch control storage relays of bank 3-9A and these
relays release. The stick circuit for relay 3-5BT is inter-
rupted by the opening of front contact g of relay 3-9AD
and, the transfer action being complete, relay 3-5BT now
releases. Closing of back contact ¢ of relay 3-5BT com-
pletes the energizing circuit for transfer relay 3-5AT in
bank A of storage unit 3-5. This circuit may be traced
from terminal B at back contact ¢ of relay 3-5BT over
front contact e of relay 3-5BD, back contact ¢ of relay
3-5AD, and the winding of relay 3-5AT to terminal N,
As has been previously described for other transfer relays,
front contact a of relay 3—SAT closes to by-pass back
contact ¢ of relay 3-5AD, and provides a stick circuit
for the transfer relay. The energizing circuit for storage
detector relay 3-5AD is now complete, this circuit includ-
ing the normally closed contact a of cancel button 3-5CB,
front contact ¢ of relay 3-5AT, the winding of the de-
tector relay, and front contact ¢ of relay 3-5TR. Relay
3-5AD picks up, and closes its front contact a to com-
plete a stick circuit by-passing front contact ¢ of relay
3-5AT.

The circuits are now complete for transferring the
switch controls from bank 3-5B to 3-5A. The circuits
for relays 3-5A1 and 3-5A2 include, respectively, front
contacts d and e of relay 3-5AT, and each circuit includes
front contact b of the corresponding switch control stor-
age relay in bank B and also front contact d of relay
3-5AD. Since both remaining switches in the route must
be in their reverse position for the cut'to travel to track
5, both relay 3-5A1 and relay 3—-5A2 are energized at this
time and remain energized over their stick circuits which
include front contact a of each relay, respectively, and
front contact d of relay 3-5AD.

The opening of back contacts b of relays 3-5AT and
3-5AD interrupts the stick circuit for relay 3—5BD and this
later relay, upon completion of its slow release period,
releases. Relay 3-5AT is now deenergized by the open-
ing of front contact e of relay 3-5BD. Release of relay
3-5AT permits the operation of switch 3-5SW to its re-
verse position. The circuit for controlling reverse magnet
RM of the switch movement 3-5SM is only partially
shown since it is very similar to that already described
for switch movement 1-9SM. This circuit, however,
would include the control arm of lever 3-5MC in its A
position, back contact f of relay 3-5AT, front contact e
of relay 3-5AD, and front contacts b of relays 3-5A1,
3-5WP, and 3-5TR. Upon the completion of the move-
ment of switch 3-5SW to its reverse position, repeater relay
3-5RWP is energized and picks up, in a manner previ-
ously described for the similar relays at the other switches.
The closing of front contact a of relay 3-SRWP com-
pletes a second stick circuit for relay 3-5AD, this circuit
extending from the right-hand terminal of the relay wind-
‘ing over front contact a of relay 3-SRWP and back con-
tacts b, in multiple, of transfer relay 4-5AT and storage
detector relay 4-5AD to terminal N. The latter two men-
tioned relays are included in the storage bank associated
with switch 4-5SW. This storage bank is not shown in
detail since it corresponds in every detail, for example, to
the storage bank §-8A. It should be noted that this addi-
tional stick circuit for relay 3-5AD is completed only
when switch 3-8SW occupies its reverse position.

When the third cut of cars enters detector track section
3-5T, the track circuit is shunted in the usual manner
and relay 3-5TR releases. This initiates the transfer ac-
tion of the route storage into bank 4-5A associated with
the final switch in this route to track 5. As previcusly

explained, storage bank 4-5A is not shown in detail since

it is identical with other storage banks shown. The .de-
scription of the route transfer into bank 4-5A is also not
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given in detail since it is believed that it is so similar
to route transfers already discussed that it will be obvious
from an examination of the drawing when taken in con-
nection with the preceding discussion. A portion of the
energizing circuit for relay 4-5AT is shown as including
front contact g of relay 3-5AD, back contact g of relay -
3-5AT, back contacts ¢ and f of relays 3—-5TC and 3-5TR,
respectively, and front contact b of relay 3—-SRWP.

When relay 3—5AD releases upon completion of the
route transfer to the following storage bank (back con-
tacts b of relays 4—S5AT and 4—5AD open), transfer
control relay 3—5TC is energized by the circuit including
back contact e of relay 3—5TR and back contact f of
relay 3—5AD. In common with these transfer control
relays as previously discussed, a stick circuit for relay
3—5TC including its own front contact ¢ and back con-
tact e of track relay 3—5TR holds this relay energized
during the occupancy of section 3——5T by this third cut
of cars. The opening of back contact ¢ of relay 3—5TC .
assures that no second route transfer can occur during
this occupancy of the detector track section.

It is to be noted at this time that if the third cut had
been routed to storage track 3 over switch 3—5SW in
its normal position, the release of track relay 3—5TR
would deenergize relay 3—S5AD, since the second stick
circuit for this relay would be ineffective at this time
due to fromt contact a of relay 3—5RWP being open.
Release of relay 3—5AD under this condition cancels
the route stored in storage bank 3—5A as there is no
further need for the route storage, the switch 3—5SW
being the final switch in the route to track 3. However,
also under these conditions, the closing of front contact b
of relay 3—5TC permits storage detector relay 3—S5AD
to be reenergized to allow a following route to be trans-
ferred into bank 3—53A. This is similar to the action
previously discussed in connection with banks 1-—2A,
6—7A, and 8—9%A. It is to be secen, therefore that, at
switch locations which may lead to a single track or to
another switch depending upon the position of the local
track switch, both types of circuit arrangements must
be provided. In other words, one circuit arrangement
must be provided to cancel the route storage when a
cut is routed directly to the final storage track and there is
no further requirement for the route storage. Likewise,
a second selective circuit must be provided which will
hold the route storage in the associated final bank until
the route can be transferred to the succeeding storage
bank at the next switch when the cut in question is travel-
ing in that direction.

We shall return now in our discussion to the time when
the route for the third cut of cars is stered in bank
3—9B. We shall further assume that the route storage
for the second cut of cars is still held in bank 3--9A.
Furthermore, it is assumed that the second cut of cars
is occupying track sections 3—9T and 6—9T. A final
condition assumes that the second route storage cannot
at this moment be transferred forward to the appropriate
succeeding storage bank because another cut of cars
occupies the dead track between switches 6—9SW and
8§—9SW. In other words, relay 8-—9AD is energized
since a route is stored in bank 8—9A and the energiz-
ing circuit for relay §—8AT is thus interrupted.

Under these conditions, the energizing circuit for auxil-
iary relay 3——9Z is completed. This energizing circuit
extends from terminal B at bank contact a of relay 3—9B1
over back contact 4 of relay 3—9BT, front contact f
of relay 3—9BD, back contacts ¢ of relays 3—9TC
and 6—8TC, back contact f ot relay 6—9TR, front con-
tact ¢ of relay 3—9RWP, front contact  of relay 3—9AD,
and the winding of relay 3—9Z to terminal N. Tt will
be noted this this energizing circuit checks that a route
is stored in bank 3—9B, that the route transfer into this
bank is completed, and that this route calls for switch
3—9SW to be positioned in its normal position. The
back contacts of the transfer control relays are included
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in this circuit to assure that no route transfer has already
cccurred during the present track occupancy. Other
checks are made that a route is stered in the bank 3—8A
and that the initial switch of the Jap arrangement is in
its reverse position. A back contact of track relay
6—97TR is included to assure that the second of the two
detector track sections is occupied.

When relay 3—9Z picks up, it completes a first stick
circuit which includes its own front contact b and front
contact /i of relay 3—8AD. This first stick circuit for
relay 3—97Z provides energy for holding that relay picked
up if the transfer of the route stored in bank A at this
location is further delayed. If the route in bank A is
transferred shortly after relay 3—87 is energized, relay
397 is released and the action of the apparatus con-
tinues in a normal manner as previously described. Two
other stick circuits for relay 3—9Z are at times effective
to retain this relay picked up. The second stick circuit
may be traced from terminal B at front contact b of relay
3—9NWP over a front contact d of relay 6—9TC and
front contact a and the winding of relay 3—98Z to termi-
nal N. This stick circuit is effective if the transfer of
the route stored in bank A is delayed beyond the time
that switch 3—98W is moved to its normal position in
a manner -to be described shortly. This second stick
circuit also assures that relay 3—9Z holds up until trans-
fer control relay 6—9TC releases and thus assures the
release of this transfer control relay. A third stick cir-
cuit extends from terminal B at front contact g of relay
3—5BT over wire 40, front contact ¢ and the winding
of relay 3—9Z to terminal N. This final stick circuit is
effective to hold relay 3—9Z energized during the direct
transfer of a route from bank 3—9B to storage unit
35, as will be described hereinafter, so that this trans-
fer action will not be interrupted if the route storage in
bank 3—8A is transferred simultansously.

When the previously described second cut of cars,
which moves over the lap switch arrangement with both
switches in their reverse position along the route to
track 9, clears track section 3—87T, a circuit is com-
pleted fer causing switch 3--9SW to coperate to its
normal position. This circuit extends from terminal B
at control lever 3—9NMC which is in its A position over
front contact ¢ of relay 3—28Z, front contacts ¢ of relays
3—9WP and 3—9TR, and ncrmesl magpet MM and
reverse contact Y2 of switch movement 2--9SM to
terminal N. With normal magnet NM energized, switch
movement 3—95M causes the switch points of track
switch 3—9SW to move to their normal position. This
movement deenergizes relay 3—9RWP and causes reiay
39ONWP to be energized and pick up.

Even though relay 3—9NWP is now picked up, section
6—97 is still occupied, and a route storage including
relay 3—9AI1 picked up is still stored in bank 3—9A,
relay 3—5BT is not at this time energized as the pre-
viously traced circuit, otherwise completed due to the
route stored in bank A, is interrupted at back contact
g of relay 3—9Z. In addition, the previously traced
energizing circuits for relays 8—9AT and 6—7AT are
transferred at front contact f of relay 3-—9%7Z to a con-
nection which by-passes back contact b of relay 3—97C
and front contact a of relay 3-—9RWP. This latter con-
nection assures that, when the storage bank associated
with either switch 6—7SW or switch 8—9SW is cmpty,
the route stored in bank 3—9A can be transferred even
though switch 3—9SW has been moved to its normal
position under the influence of the route stored in bank
3—9B. When the route stored in bank 3-—8A eventually
transfers to bank 8—9A, for example, and relay 6—9TC
is energized due to the pickup of relay 8—2AT, the
previously traced second stick circuit for relay 6—9TC,
including front contact d of relay 3—9MNWP, is rendered
ineffective, even though the third cut may have entered
track section 3—9T to release relay 3—9TR, by the open
back contact m of relay 3-—9Z. The action of relay
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6—9TC under these conditions is more fully discussed
shortly.

We shall now assume that the third cut of cars enters
track section 3—9T and, because the second route is still
held in bank 3—9A, that the route for this third cut of
cars is stored in bank 3-—9B. It will be remembered
that this third cut of cars is destined for storage track
5 and that switch 3—9SW has been positioned normal
by the pickup of relay 3—9%Z. At this time then, a
sccond energizing circuit for transfer relay 3—SBT is
completed, it being assumed that bank 3-——35B is empty
of any storages at this moment. This sccond energizing
circuit may be traced from terminal B at back contact
a of relay 3—9B1 over back contact /1 of relay 3—9BT,
front contact f of relay 3—9BD, back contact ¢ of relay
3-9TC, back contact ¢ of relay 3—9TR, front contact
g of relay 3—9Z, front contact a of relay 3—9 NWP,
wire 36, back contact ¢ of relay 3—5BD, and the wind-
ing of relay 3—53BT to terminal N. Under the present
conditions, the pickup of relay 3—5BT completes 2
stick circuit which extends from terminal B at front
contact g of relay 3—3%BD over front contact /i1 of relay
3—97, wire 37, and front contact ¢ and the winding of
relay 3—8BT to terminal N.  The closing of front con-
tact ¢ of relay 3—SBT completes the same energizing
circuit previously traced for relay 3-—5BD, which includes
back contacts b, in multiple, of rclays 3—3AT and
3—35AD.

Prior to this moment, the stick circuit previously traced
for relay 3—9AD has been modified by contact d of
relay 3—9Z to ecliminate the multiple connection to
terminal N over back contacts b of relays 3—58T and
3—5BD. In other words, the opening of back contact
d of relay 3—S8Z disconnects this stick circuit from wire
24 and this multiple connection while the closing of front
contact 4 connects wire 23 directly to terminal N, so that
the stick circuit for relay 3—9AD is not interrupted at
this time by the pickup of relays 3—5BT and 3—3BD.
However, the previously traced stick circuit for relay
3—9BD is now connected at front contact ¢ of relay
3—97 to wire 24 and thence to terminal N, over back
contacts b, in multiple, of relays 3—5BT and 3—58D,
the opening of back contact ¢ of relay 3—9Z eliminating
the previous multiple connection to terminal N over back
contacts b of relays 3—9AT and 3—9AD. Therefore.
the opening of back contact b of both relay 3—3BT and
relay 3—3BD now deenergizes relay 3—35BD. However,
this latter relay, having slow release characteristics, re-
tains its front contacts closed for sufficient period to allow
the route in bank 3—9B to be transferred to the following
location as will now be explained.

At this present moment, both relays 3—9%82 and
3—9B3 are energized, since the remaining two switches
in the route for the third cut of cars must occupy their
reverse positions in order for the cut to be routed to
track 5. Auxiliary transfer circuits are now complete
to transfer this route information directly from buank
3-—9B to bank 3—53B. For example, rclay 3—3B1 is
energized through the circuit traced from terminal B over
front contact b of relay 3—2B2, wire 26, froni contact
i of relay 3—9Z, wire 38, front contact d of relay 3-—5BT,
the winding of relay 3—5B1, and front contact d of relay
3—5BD to terminal N. A similar circuit for relay
3—5B2 includes front contact b of relay 3—9B3, wire
27, front contact &k of rclay 3—9Z, wire 39, and front
contact e of relay 3—3BT. Each of the switch control
storage relays completes a stick circuit, upon picking up,
at its own front contact a, each stick circuit also including
front contact d of relay 3—5BD. The route for the
third cut of cars which is now occupying track section
3—9T has thus been transferred directly from storage
bank B associated with the lap switch arrangement to the
bank B at the succeeding switch in the route being fol-
lowed by that cut of cars.

When relay 3—9BD eventually releases, the opening of
its front contact g interrupts the stick circuit for relay
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3—S5BT and this latter relay shortly releases. The re-
lease of relay 3—9BD also prepares bank 3—9B to
receive another route storage for a following cut of cars.
However, when relay 3—5BT initially picked up, a cir-
cuit was completed for energizing transfer control relay
3—9TC. This circuit includes front contact f of relay
3—5BT, wire 41, front contact n of relay 3—9Z, and
the winding of relay 3—9TC. Relay 3—9TC, thus en-
energized, picks up and the closing of its front contact a
completes a first stick circuit which also includes back
contact f of relay 3—9TR and front contact ¢ of relay
3—9NWP. Since this first stick circuit obviously re-
tains relay 3—9TC energized as long as this cut of cars
occupies track section 3—9T, a following route trans-
ferred into bank 3—9B cannot be tranmsferred forward
improperly into bank 3—5B should this latter bank
become clear of a route storage during this track occu-
pancy. Relay 3—9TC, when energized, thus assures
that only one route transfer can occur under these special
conditions from bank 3—9B during a single occupancy
of track section 3—9T.

The route presently stored in bank 3—8A can trans-
fer, if the conditions ahead change, simultaneously with
this transfer of the route from bank 3-—9B. 1t has al-
ready been described that the stick circuit for relay
3—9AD is changed when relay 3—9Z picks up. If
bank 8—9A clears of a route storage at this time, the
energizing circuit for relay 8—9AT is then complete.
Under the present conditions, this circuit extends from
terminal B at front contact g of relay 3—9AD over back
contact { of relay 3—9AT, wire 28, front contact d of
relay 3—9A1, back contact a of relay 6—9TR, wire
29, back confact b of relay 6—9TC, front contact f
of relay 3—9Z, front contact a of relay 6—9RWP, wire
30, back contact ¢ of relay 8—9AD, and the winding of
relay 8—9AT to terminal N. The stick circuit estab-
lished for relay 8—S$AT when this relay picks up is the
same as previously traced and includes front contact g
" of relay 3—9AD and wire 31. The transfer of the route
from bank 3—9A to bank 8—9A then continues as
previously described.

As described before, relay 6—9TC is energized when
relay 8—SAT picks up and closes its front contact f.
At this time, the only stick circuit for relay 6—9TC
which is complete is one including back contact e of
relay 6—9TR, front contact e of relay 3—9A1, and
wires 42 and 43, the real utility of which will be ex-
plained shortly. However, since relay 3—9A1 releases
following the opening of front contact d of relay 3—
9AD, this stick circuit is interrupted at about the same
time that relay 8—9AT releases, upon the completion
of the transfer action, to interrupt the energizing circuit.
Relay 6—9TC is thus deenergized and releases. As
previously explained, relay 3-—9TC picks up during the
route transfer from bank 3—9B to bank 3—5B and this
relay is held energized by its stick circuit as long as
section 3—9T is occupied. The prevention of a second
route transfer along either route during the occupancy
of sections 3—9T and 6—9T by the second and third
‘cuts thus shifts to relay 3—9TC. Relay 3—97 is de-
energized upon the completion of these two simultaneous
route transfers, since all its stick circuits are interrupted.
Relay 3—8Z releases to return the various circuits to
their initial conditions, including the energizing circuit
arrangement for relays 3—5BT, 6—7AT, and 8—9AT.
This latter circuit arrangement is held open by back
contact b of relay 3-—9TC until the track sections are
again clear, thus assuring only one route transfer along
each route during the passage of the second and third
cuts over the lap switches. : )

" We also provide by our invention special circuit ar-
rangements in connection with the storage unit at the
lap switch location to prevent a double transfer of route
storages under certain special conditions. It is first
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assumed that the previously discussed third route storage
is in bank 3—9A and that this route will transfer at the
proper time into bank 3—S5B over circuits established by
relay 3—SNWP picked up. A following route now
stored in bank 3-—9B is eventually to be transferred over
circuits established by relay 3—9RWP picked up, that
is, into either bank 6—7A or bank 8—%A, which are
presently clear of any route storages. When the third
cut of cars enters section 3—9T, relay 3—9TR releases
and this release is followed shortly by the release of
relay 6—9TR as the cut progresses over switch 3—9SW.
Then, as described, the route storage for this cut of cars
transfers to bank 3—5B. When relay 3-—5BT picks up,
it energizes transfer control relay 6—9TC, as was also
previously described. This transfer control relay, under
the present conditions, is held energized over the stick
circuit including back contact f of relay 3—9TR, front
contact d of relay 3—9NWP, and back contact m of
relay 3—89Z. When relay 3—9AD releases, upon com-
pletion of the route transfer, the conditions are proper
for the following route to transfer from bank B into
bank A at this location and this route transfer takes
place.

When the third cut of cars clears section 3—39T, the
previously discussed circuit for magnet RM of switch
movement 3—9SM is completed and switch 3—9SW is
operated to its reverse position. This movement of the
switch to its reverse position deenergizes relay 3—9NWP,
which releases, and energizes relay 3—9RWP, which picks
up. At this time, because the third cut is occupying sub-
section d of the track arrangement, relay 6—9TR is stiil
deenergized and released. It is to be remembered that
this subsection d is part of track section 6—38T due to the
mechanical construction of the lap switches. Under these
special conditions, relay 6—9TC is held energized by a
third stick circuit which may be traced from terminal B
over back contact e of relay 6—9TR, wire 42, front con-
tact e of relay 3—9A1, wire 43, and front contact @ and
the winding of relay 6—89TC to terminal N. This third
stick circuit holds the transfer control relay energized
during the period between the opening of back contact f
of relay 3—9TR in the second stick circuit and the closing
of front contact b of relay 3—9RWP in the first stick
circuit for this relay. If it were not for this special stick
circuit, relay 6—9TC will release under these conditions
in spite of its slow release characteristics and thus pre-
pare the energizing circuit for either relay 6—7AT or
8—9AT for completion when the lap switches are posi-
tionéd. Under these conditions, the route for the follow-
ing cut of cars now transferred into bank 3—9A would
be transferred forward into the following bank due to the
third cut of cars shunting track section 6—9T. This im-
proper transfer is prevented by the circuit arrangement
here provided. It is to be noted that if the succeeding
route storage transferred into bank 3—9A designates a
route via switch 3—9%8W normal, relay 6—9TC releases
when the third cut clears section 3—8T. This release of
relay 6—9TC causes no harm, even if the route storage
for the third cui has already transferred into bank 3—5A,
since the energizing circuit for relay 3—5BT is now open
at back contact a of relay 3—3TR and no transfer action
can be initiated.

If, following a direct transfer from bank 3—9B, relay
3—9TC is picked up under these conditions instead of
relay 6—9TC, a similar stick circuit is provided which
extends from terminal B at back contact e of relay
6—9TR over wire 42, front contact f of relay 3—9A1,
wire 44, and front contact a and the winding of relay
3—9TC to terminal N. This auxiliary stick circuit for
relay 3—9TC is effective to retain this relay energized
while a cut occupies subsection d of track section 6—8T
with a route storage in bank 3-~9A which is to be trans-
ferred to bank 6—7A or 8—9A.

We shall now assume that no route storage occupies
bank 3—9B when.the third route transfers from bank
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3—9A into bank 3—5B over circuits established by relay
3—9NWP picked up. When this third cut clears track
section 3—9T, switch 3—9SW remeins in its normal po-
sition since relay 3—9A1 remains down, no route having
transferred into bank 3—9A, since none is available in
bank 3—9B for transfer. Under these conditions, all of
the previously traced stick circuits for relay 6—9TC are
open, either due to relay 3—9TR being picked up or due
to relays 3—9RWP and 3—9A1 being released. While
the third cut remains in subsection ¢ and relay 6—9TR
remains released, a fourth stick circuit for relay 6—9TC
is effective to retain this relay energized. This circuit
extends from terminal B at back contact e of relay
6—9TR over back contact i of relay 3—9AD, front con-
tact d of relay 3—9NWP, back contact m of relay 3—9Z,
and front contact ¢ and the winding of relay 6—9TC to
terminal N. If a following route storage, requiring switch
3—9SW to be reversed, is now transferred into bank
3—9B and immediately cascades into bank 3—9A; this
fourth stick circuit is retained effective by the closing of
front contact & of relay 3—9AT to by-pass back contact
i of relay 3—9AD. This circuit arrangement retains
relay 6—9TC energized until front contact ¢ of relay
3—9A1, followed shortly by front contact b of relay
3—9I9RWP, closes to complete other stick circuits for this
relay. Thus the energizing circuits for relays 6—7AT
and 8—92AT remain open at back contact b of relay
6—9TC during this period and the following route is
not transferred from bank 3—9A even though relay
6—9TR is released due to the third cut of cars still occu-
pving subsection d. If relay 3—9TC is picked up instead
of relay 6—9TC, a similar circuit arrangement is pro-
vided to retain relay 3—9TC energized under these con-
ditions until relays 3—92A1 and 3—9RWP pick up. This
stick circuit for relay 3—97TC includes back contact ¢
of relay 6—9TR, back contact i of relay 3—9AD in mul-
tiple with front contact k of relay 3—9AT, and front
contact ¢ of relay 3—9NWP. Thus, these circuit arrange-
ments prevent a double transfer of route storages which
might otherwise occur as a result of conditions which are
due to the mechanical construction of the lap switch
layout.

It is to be seen, therefore, that, in the system for the
automatic control of railway classification yard track
switches provided by our inventicn, delay in the transfer
of route storages from lap switch locations, due to con-
gestion in the storage banks aleng one route over these
lap switches, is aveided by providing a circuit arrangement
which permits simultaneous transfers of route storages
along two of the possible routes over the lap switches,
one of which rountes includes only the first of the two
switches.  In addition., any possible double transfer of
route storages during a single occupancy of the track
Iayout at the lap switches is avoided by the special stick
circuit arrangements provided for the transfer control
relays.  These special stick circuits take into account
the usual track circuits required due to the mechanical
construction of lap switches. As a result, the system
provided by our invention allows rapid classification of
cars or cuts of curs by reducing the spacing required be-
tween successive cuts and also permits more efficient
operation by eliminating improper transfers of route stor-
ages which otherwise result in the misclassification of
cars.

Although we have herein shown only one form of
automatic control of railway classification vard track
switches embedying our invention, it is to be understood
that changes and modifications may be made therein
within the scope of the appended claims without depart-
ing from the spirit and scope of our invention.

Having thus described our invention, what we claim is:

1. In combination with a route storage bank associated
with a track laycut of the lap switch type, said layout
including a first and a second track switch and being
capable of routing cars from a common lead track to a

10

15

20

30

40

50

60

70

%5

28

first, ‘a second, and a third diverging track, the route to
said first track traversing only said first switch in its
normal ‘position, the reutes to said second and szid third
tracks traversing in sequence said first switch in its re-
verse position and said second switch, said switches hav-
ing overlapped detector track circuits including a first
detector track relay asscciated with said first switch and
a second detector track relay associated with said second
switch, each detector track relay being normally ener-
gized and releasing when the corresponding track circuit
is shunted by a car, said sterage bank being capable of
storing in sequence the preselected routes for successive
cars traversing over szid track layout, cach route being
iransferred to a succeeding storage bank aleng that route
as the corresponding car traverses said ftrack layout,
means to prevent the transfer of two route storages while
a single car traverses said layeut, said means including
a transfer control relay, an energizing circuit and a stick
circuit netwerk therefor, said control relay being effective
when energized to prevent the initiation of a reute trans-
fer to any succeeding sterage bank, said encrgizing circnit
including in multiple a plurality of contacts one for cach
succeeding storage bank, each said contact being closed
during a route storage tiansfer into the corresponding
storage bank, said stick circuit network having a first
path including a deenecrgized position contact of said
second detector track relay in series with the multiple con-
nection of a contact closed when said first switch occupies
its reverse position and another contact closed when a
route to said second or third track is stored in said bank,
a second path including a decnergized position contact
of said first detector track relav and another contact
closed when said first switch occupics its normal paosition,
and a third path including in serics said second track
relay contact, said first switch normal repeater contact,
and the multiple connection of a contact closed when said
bank is clear of any storage and a centact closed when a
starage is transferring into said bank.

2. In combination with a route storage bank associated
with a track layout of the lap switch type, said layout
including a first and a second track switch and being
capable of routing cars from a common lead track to a
first, a second, and a third diverging track, the route to
said first track traversing only said first switch in its
normal position, the routes to said second and said third
tracks traversing in sequence said first switch in its re-
verse position and said second switch, said switches
having overlapned detector track circuits including a first
detector track relay associated with said first switch and
a second detector track relay associated with said second
switch, each detector track relay being normally energized
and releasing when the corresponding track circuit is
shunted by a car, said storage bank being capable of
storing in sequence the preselected routes for successive
cars traversing over said track layout, each route being
transferred to a succeeding storage bank along that route
as the corresponding car traverses said track layout,
means to prevent the transfer of two route storages while
a single car traverses said layout, said means including
a transfer control relay which is effective when ener-
gized to prevent the initiation of a route transfer frem
said bank to any of the succeeding storage banks, said
control relay being provided with circuit mcans to ini-
tially energize that relay during the first transfer of a
route to any of said succeeding banks, said means further
including a stick circuit network to retain said control
relay energized while the cut corresponding to the first
transferred route occupies either detector track circuit,
said stick circuit network having a first path inciuding a
deenergized position contact of said second detector track
relay in series with the multiple connection of a contact
closed when said first switch occupies its reverse pesition
and another contact closed when a route to said second
or said third track is stored in said bank, a second path
including a deenergized position contact of said first
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detector track relay and another contact closed when
said first switch occupies its normal position, and a third
path including in series said second track relay contact,
said first switch normal repeater contact, and the multiple
connection of a contact closed when said bank is clear of
any storage and a contact closed when a storage is trans-
ferring into said bank.

3. In combination with a route storage bank associ-
ated with a track layout of the lap switch type, said lay-
out including a first and a second track switch and being

capable of routing cars from a common lead to a first,-

a second, and a third diverging track, the route to said
first track traversing only said first switch in its normal
position, the routes to said second and said third tracks
traversing in sequence said first switch in its reverse posi-
tion and said second switch, said switches having over-
lapped detector track circuits including a first detector
track relay associated with said first switch and a second
detector track relay associated with said second switch,
each detector track relay being normally energized and
releasing when the corresponding track circuit is shunted
by a car, said storage bank being capable of storing in
sequence the preselected routes for succesive cars tra-
versing over said track layout, each route being trans-
ferred to a succeeding storage bank along that route as
the corresponding car traverses said track layout, means
to prevent the transfer of two route storages while a
single car traverses said layout, said means including a
transfer control relay which is effective when energized
to prevent the initiation of a route transfer from said
storage bank to any of the succeeding storage banks,
said control relay bieng initially energized during the
first route transfer from said storage bank while a par-
ticular car occupies said detector circuits, said means
further including a stick circuit to retain said control
relay energized while said particular car occupies said
detector track circuits, said stick circuit including in series
a deenergized position contact of said second detector
track relay, a contact closed when said first switch oc-
cupies its normal position, and the multiple connection
of a contact closed when said bank is clear of a route
storage and another contact closed during the transfer
of a route into said bank. '

4. In combination with a route storage bank associ-
ated with a track layout of the lap switch type, said lay-
out including a first and a second track switch and being
capable of routing cars from a common lead track to a
first, a second, and a third diverging track, the route to
said first track traversing only said first switch in its
normal position, the routes to said second and said third
tracks traversing in sequence said first switch in its re-
verse position and said second switch, said switches hav-
ing overlapped detector track circuits including a first
detector track relay associated with said first switch and
a second detector track relay associated with said second

switch, each detector track relay being normally ener-.

gized and releasing when the corresponding track circuit
is shunted by a car, said storage bank being capable of
storing in sequence the preselected’routes for successive
cars traversing over said track layout, each route being
transferred to a succeeding storage bank along that route
as the corresponding car traverses said track layout,
means to prevent the transfer of two route storages while
a single car traverses said layout, said means including a
transfer control relay which is effective when energized
to prevent the initiation of a route transfer from said
storage bank to any of the succeeding storage banks, said
control relay being initially energized during the first
route transfer from said storage bank while a particular
car occupies said detector circuits, said means further
including a stick circuif to retain said control relay ener-
gized while said particular car occupies said detector
track circuits, said stick circuit including in series a de-
energized position contact of said second detector track
relay and the multiple connection of a contact closed
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when. said first switch occupies its reverse position and a
contact closed when a route for said second or said third
track is stored in said bank. .
5. In combination with a classification yard track lay-
out including a first and a second track switch diverging
from a common lead track, said first switch having a
normal position in which traffic moves from said lead
track to a first track without traversing said second switch,
and having a reverse position in which traffic moves from
said lead track over said first and said second switches in
sequence, said first and said second switches having over-
lapped detector track circuits including a first detector
track relay associated with said first switch and a second
detector track relay associated with said second switch,
each detector track relay being normally energized and
releasing when the associated track circuit is shunted,
said switches together being provided with a route stor-
age unit including a plurality of route storage banks, each
route storage bank including a plurality of switch storage
relays which indicate a particular route over the. corre-
sponding switches according to their energized or de-
energized condition, transfer means to transfer the route
stored in the final bank of said storage unit to a subse-
quent storage unit and at times to transfer a route stored
in the next preceding bank of said storage unit to said
subsequent storage unit, said transfer means including
an auxiliary relay, a first circuit arrangement, and a sec-
ond circuit arrangement; said auxiliary relay having an

-energizing circuit effective to energize said relay when a

route is stored in said final bank, another route is stored
in said preceding bank requiring said first switch to be
normal, said first switch occupies its reverse position, and
said second detector circuit is shunted; said first circuit
arrangement including contacts of said final bank storage
relays, deenergized position contacts of said auxiliary
relay, other contacts closed when a transfer to said sub-
sequent unit is permissible, and windings of the storage
relays of said subsequent unit; said first circuit arrange-
ment being effective when completed to transfer a route
from said final bank to said subsequent unit; said second
circuit arrangement including contacts of the storage re-
lays of said preceding bank, energized position contacts
of said -auxiliary relay, said other contacts, and said sub-
sequent unit storage relay windings; said second circuit

. arrangement being effective to transfer a route storage

from said preceding bank direct to said subsequent unit
when said final bank is filled with a route storage which
is not to be transferred to said subsequent unit.

~ 6. In combination with a route storage unit in a classi-
fication yard layout, said unit being associated with a
first and a second track switch diverging from a common
lead track, said first switch having a normal position in
which railway cars move from said lead to a first track
without traversing said second switch and a reverse posi-
tion in which cars: move from said lead over said first
and said. second switches in sequence, said first and said
second switches having a first and a second detector track
circuit respectively, each track circuit including a nor-
mally energized track relay which is released when the
corresponding track circuit is shunted by a car, said track
circuits being overlapped for a portion of their lengths,

‘said storage unit comprising a plurality of storage banks,

each bank including a plurality of switch control storage
relays which indicate a particular route according to their
energized combination; means to transfer to a succeeding
storage bank the routes stored in said storage unit accord-
ing to the position of said switches, said means including
a transfer relay associated with said succeeding bank, an
auxiliary relay, and a first and a second transfer circuit
arrangement; said auxiliary relay being provided with an
energizing circuit including contacts closed respectively
when a first route is stored in the final bank of said storage
unit, another route is stored in the next preceding bank
of said unit, said second track circuit is shunted, said first
switch occupies its reverse position, and said other route
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designates a route which includes said first switch at its
normal position; said transfer relay having a first ener-
gizing circuit which is completed over a deenergized posi-
tion centact of said auxiliary relay when said first route
is stored in said final bank, said succeeding bank is empty,
said first switch occupies its normal position, and said
first detector circuit is cccupied; said transfer relay also
having a second energizing circuit completed cver an
energized position contact of said auxiliary relay when
said succeeding bank is empty, said first switch occupies
its normal position, said first detector section is cccupied,
and said other route is stored in said preceding bank
which designates a route including said first switch in its
normal position; said first transfer circuit arrangement
including contacts of said final bank storage relays, de-
energized position contacts of said auxiliary relay, ener-
gized position contacts of said transfer relay, and wind-
ings of the storage relays of said succeeding bank; said
first transfer circuit arrangement being effective when com-
pleted to transfer said first route to said succeeding bank,
said second transfer circuit arrangement including con-
tacts of said preceding bank storage relays, energized posi-
tion contacts of said auxiliary relay, said energized posi-
tion contacts of said transfer relay, and the windings of
said succeeding bank storage relays; said second transfer
circuit arrangement being effective when completed to
transfer said other route directly from said preceding bank
to said succeeding bank when said first route is not in-
tended for said succeeding bank and has not cleared said
final bank.

7. In an automatic switching system for a railway
classification yard including at least one lap switch ar-
rangement, said system including a route storage unmit
associated with each track switch including said lap
switches, the storage unit associated with said lap switches
including at least a final storage bank and a preceding
storage bank, the selected route for each car moving
through said yard being transferred in sequence from an
initial storage unit to the succeeding storage units asso-
ciated with the switches which that car must traverse,
means to permit said storage unit associated with said
lap switches to at times function as two separate units to
transfer route storages from both said final bank and
said preceding bank, said means comprising an auxiliary
relay and an auxiliary transfer circuit means; said auxil-
iary relay being provided with an energizing circuit in-
cluding a plurality of contacts in series closed respectively
when a route is stored in both said final and said preced-
ing storage banks and the route in said preceding bank
designates a route over the first switch of said lap ar-
rangement in its normal position, when the first switch
occupies its reverse position, when a car is traversing the
second switch of said lap arrangement, and when no route
transfer has occurred during the traverse of said car over
said switches; said auxiliary relay being effective when
energized to connect said preceding bank to said auxiliary
transfer circuit means to transfer the route stored in said
preceding bank directly to the succeeding bank along the
route over said first switch normal.

8. In combination with a classification yard track lay-
out including a first and a second track switch diverg-
ing from a common lead track, said first switch having
a normal position in which traffic moves from said lead
track to a first track without traversing said second
switch, and having a reverse position in which traffic
moves from said lead track over said first and said sec-
ond switches in sequence, said first and said second
switches having overlapped detector track circuits in-
cluding a first detector track relay associated with said
first switch and a second detector track relay associated
with said second switch, each detector track relay being
normally encrgized and releasing when the associated
track circuil is shunied, said switches together being
provided with a route storage unit including a plurality
of route storage banks, each route storage bank includ-
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ing a plurality of switch storage relays which indicate a
particular route over the corresponding switches accord-
ing to their energized or deenergized condition, transfer
means to transfer the route stored in the final bank of
said storage umit to a subsequent storage unit and at
times to transfer a route stored in the next preceding
bank of said storage unit to said subsequent storage unit,
said transfer means including an auxiliary relay, a first
circuit arrangement, and a second circuit arrangement;
said auxiliary relay having an energizing circuit effective
to energize seid relay when a route is stored in said final
bank, another route is stored in said preceding bank re-
quiring said first switch to be normal, said first switch
occupies its reverse position, and said second detector
circuit is shunted; said auxiliary relay having a stick
circuit network comprising a first path effective to hold
said relay energized when a route is stored in said final
bank, a second path effective to hold said relay ener-
gized when said first switch occupies its normal posi-
tion and a route transfer is made from said final bank,
and a third path effective to hold said relay energized
when a route transfer into said subsequent bank is in
progress; said first circuit arrangement including con-
tacts of said final bank storage relays, deenergized posi-
tion contacts of said auxiliary relay, other contacts closed
when a transfer to said subsequent unit is permissible,
and windings of the storage relays of said subsequent
unit; said first circuit arrangement being effective when
completed to transfer a route from said final bank to
said subsequent unit; said second circuit arrangement
including contacts of the storage relays of said preced-
ing bank, energized position contacts of said auxiliary
relay, said other contacts, and said subscquent unit
storage relay windings; said second circuit arrangement
being effective to transfer a route storage from said pre-
ceding bank direct to said subsequent unit when said final
bank is filled with a route storage which is not to be
transferred to said subsequent unit.

9. In combination with a route storage unit in a classi-
fication yard layout, said unit being associated with a
first and a second track switch diverging from a common
lead track, said first switch having a normal position in
which railway cars move from said lead to a first track
without traversing said second switch and a reverse posi-
tion in which cars move from said lead over said first
and said second switches in sequence, said first and said
second switches having a first and a second detector
track circuit respectively, each track circuit including a
normally energized track relay which is released when
the corresponding track circuit is shunted by a car, said
track circuits being overlapped for a portion of their
lengths, said storage unit comprising a plurality of stor-
age banks, each bank including a plurality of switch con-
trol storage relays which indicate a particular route ac-
cording to their energized combination; means to trans-
fer to a succeeding storage bank the routes stored in said
storage unit according to the position of said switches,
said means including a transfer relay associated with
said succeeding bank, an auxiliary relay, and a first and
a second transfer circuit arrangement; suid auxiliary
relay being provided with an energizing circuit including
contacts closed respectively when a first route is stored
in the final bank of said storage unit, another route is
stored in the next preceding bank of said unit, said sec-
ond track circuit is shunted, said first switch occupies
its reverse position, and said other route designates a
route which includes said first switch at its normal posi-
tion; said auxiliary relay being further provided with a
stick circuit network comprising 2 first path including «
contact closed when said first route is stored in said final
bank and a second path including an energized position
contact of said transfer relay, said transfer relay having
a first energizing circuit which is completed over a de-
energized position contact of said auxiliary relay when
said first route is stored in said final bank, said succeed-
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ing bank is empty, said first switch occupies its normal -
position, and said first detector circuit is occupied; said

transfer relay also having a second emergizing circuit
completed over an energized position contact of said
auxiliary relay when said succeeding bank is empty, said
first switch occupies its normal position, said first detec-
tor section is occupied, and said other route is stored in
said preceding bank which designates a route including
said first switch in its normal position; said first transfer
circuit arrangement including contacts of said final bank
storage relays, deenergized position contacts of said
auxiliary relay, energized position contacts of said trans-
fer relay, and windings of the storage relays of said suc-
ceeding bank; said first transfer circuit arrangement being
effective when completed to transfer said first route to
said succeeding bank, said second transfer circuit ar-
rangement including contacts of said preceding bank
storage relays, energized position contacts of said auxil-
iary relay, said energized position contacts of said trans-
fer relay, and the windings of said succeeding bank stor-
age relays; said second tramsfer circuit arrangement
being effective when completed to transfer said other
route directly from said preceding bank to said succeed-
ing bank when said first route is not intended for said
succeeding bank and has not cleared said final bank.

10. In an automatic switching system for a railway
classification yard including at least one lap switch ar-
rangement, said system including a route storage unit
associated with each track switch including said lap
switches, the storage unit associated with said lap switches
including at least a final storage bank and a pre-
ceding storage bank, the selected route for each car mov-
ing through said yard being transferred in sequence from
an initial storage umit to the succeeding storage units
associated with the switches which that car must traverse,
means to permit said storage unit associated with said
lap switches to at times function as two separate units
to transfer route storages from both said final bank
and said preceding bank, said means comprising an aux-
iliary relay and an auxiliary transfer circuit means; said
auxiliary relay being provided with an energizing circuit
including a plurality of contacts in series closed respec-
tively when a route is stored in both said final and said
preceding storage banks and the route in said preceding
bank designates a route over the first switch of said
lap -arrangement in its normal position, when the first
switch occupies its reverse position, when a car is travers-
ing the second switch of said lap arrangement, and when
no route transfer has occurred during the traverse of
said car over said switches; said auxiliary relay being
further provided with a stick circuit arrangement in-
cluding a first path completed when a route is stored
in said final bank, a second path completed when said
first switch occupies its normal position and a route trans-
fer from said final bank is in progress, and a third path
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complete while a route transfer is in progress into the -

succeeding bank along the route over said first switch
normal; said auxiliary relay being effective when ener-
gized to connect said preceding bank to said auxiliary
transfer circuit means to transfer the route stored in
said preceding bank directly to said succeeding bank.
11.In an automatic switching system for a railway
classification yard including at least one lap switch ar-
rangement, said system including a route storage unit
associated with each track switch including said lap
switches, the storage unit associated with said lap
switches including at least a final storage bank and a
preceding storage bank, the selected route for each car
moving through said yard being transferred in sequence
from an initial storage unit to the succeeding storage
units associated with the switches which that car must
traverse, means to permit said storage unit associated
with said lap switches to at times function as two sepa-
rate units to transfer route storages from both said final
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auxiliary relay energized when .a first route is stored in
said final bank and a second route is stored in said pre-
ceding bank, said second route being different from said
first route and including only the first of said lap switches,
said auxiliary relay when energized being effective to
disconnect said final bank from and to connect said pre-
ceding storage bank directly to the succeeding storage
bank along said second route, said final bank remain-
ing connected to the succeeding bank along said first
route. :

12." In combination with a route storage unit associated
with a set of lap switches in a railway classification yard,
each route storage comprising a series of switch controls
which determine the route for a cut of cars moving
through the yard, said lap switch storage unit being one
of a plurality of such units through which the route stor-
ages are transferred in sequence according to the pro-
gress of the corresponding cuts of cars, said lap switch
storage unit including at least a final storage bank and
a preceding storage bank, said route storages normally
transferring in sequence from said preceding bank to said
final bank, means to permit said preceding bank to at
times function as a separate storage unit and by-pass
said route storages around said final bank, said means
comprising an auxiliary relay and auxiliary transfer cir-
cuits, said auxiliary relay being energized when a first
route is stored in said final bank and a second route is
stored in said preceding bank, said second route being
different from said first route and including only the
first switch of said lap switches, said auxiliary relay when
energized being effective to disconnected said final bank
from and to connect said auxiliary transfer circuits to
the succeeding storage unit along said second route, said
final bank remaining connected to the succeeding stor-
age unit along said first route, said auxiliary transfer
circuits also being connected to said preceding bank to
provide a direct connection between said preceding bank
and said second route succeeding unit when said auxiliary
relay is energized.

13. In an automatic switching system for a railway
classification yard including a lap switch layout, said
system comprising a route storage unit for each track
switch location including said lap switch layout, pre-
selected route storages for cuts of cars moving to the
classification tracks being transferred from storage unit
to storage unit along the preselected route as the cor-
responding cuts progress from switch location to switch
location, in combination with the lap switch storage unit,
a transfer control means responsive initially to the trans-
fer of a route storage corresponding to a particular cut of
cars to the next storage unit along that route and sub-
sequently to the passage of said particular cut through.
said lap switch layout to prevent the transfer of more
than one route storage to said next unit while said partic-
ular cut is traversing said lap switch layout, and an
auxiliary transfer means responsive to a second route
storage stored in the associated storage unit for a follow-
ing cut routed over only the lead switch of said lap switch
layout and to the passage of a preceding cut traversing
both switches to effect an immediate transfer of the route
storage corresponding to said following cut if the transfer
of the route storage corresponding to said preceding cut
is delayed beyond the arrival of said following cut.

14. In an automatic switching system for a railway
classification yard including a lap switch layout, said
system comprising a storage unit associated with each
track switch location including said lap switch layout,
selected information describing the cuts of cars moving
through said yard being transferred from storage unit to
storage unit as the corresponding cuts traverse the asso-
ciated switch locations, in combination with the lap
switch storage unit, a transfer control means respon-
sive initially to the transfer to another storage umit of
the information describing a particular cut and sub-
sequently to the passage of said particular cut through
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said lap switch layout to prevent the transfer to said other
storage unit of the descriptive information for another
cut while said particular cut is traversing said lap -switch
layout, and an-auxiliary transfer means responsive to a

second descriptive information stored in the associated.

storage unit for a following cut which will traverse
only the lead switch of said lap switch layout and to the
passage of a preceding cut traversing both switches to
effect an immediate transfer to a different storage unit
of the descriptive information for said following cut if
the transfer to said other storage unit of the information
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for said preceding cut is delayed beyond the arrival
of said following cut.
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