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This invention relates to a system for record-
ing orders and transmitting them in a given suc-
cession, on the one hand to operating mechanism
for the automatic control thereof and on the
other hand to an annunciator for the guidance
of an operator responsible for the control of other
mechanism. The present invention is particu-
larly applicable, though not limited thereto, to a
centralized traffic control system for establish-
ing the routes for a series of ¢ars or cuts of cars
in a railway classification yard, especially where
the cars-to be classified are pushed over a hump
and then move under their own inertia to the
classification track, the movement of the car be-
ing governed by car retarders or car riders as
desired.

I will describe a system embodying my inven-
tion as applied to a railway classification yard;
and will then point out the novel features there-
of in claims.

One feature of the invention consists in per-
mitting the use of the same recording apparatus
for two purposes: first, the automatic control of
operating mechanism so that the recorded orders
may be carried out automatically in whole or in
part; and second, the display of the orders to an
operator, by means of & series of visual indi-
cators.

A further feature of the invention consists in
the system of automatic distribution of the or-
ders to the opérating mechanism according as the
preceding orders are used. A -further feature
consists in the system of announcement to the
operator comprising a series of indicators for ex-
hibiting the recorded orders in the sequence in
which they are to be used. Other features and
advantages of the invention will appear as the
specification progresses.

In railway classification yards it is advanta-
geous to set the railway switches for the succes-
sive cars either automatically, or by having an
operator stationed at a control station within
the yard govern the operation of the railway
switches in accordance with the orders trans-
mitted to him. Again, it may be advantageous
to arrange for automatic operation of the
switches near the hump which perform the great-
er number of movements, leaving to the operator
at the central station the control of the switches
farther back in the yard and which have a lesser
number of movements to perform. Further-
more, if car retarders are utilized, it. may be ad-
vantageous to give the operator of such devices
special indicatiens, for example, “quality” ac-
cording to the nature of the load of the cars, so

(Cl. 104—28)

that certain cars may be given special handling.
The system forming the subject of the present
invention fulfills these two functions:

The accompanying drawings will serve to il-
lustrate by way of example the system applied 5
to a railway classification yard and in which Fig.

1 is a diagrammatic view of the network of tracks
under consideration.  Figs. 2 and 22 when taken
together with Fig. 2 placed at the left are a di-
‘agrammatic view of the apparatus for recording 10
and storing the destination orders. Figs. 3 and
32 when taken together with Fig. 3 at the left are
a diagrammatic. view of the apparatus for an-
nouncing the orders to the operator at the cen-
tral control station. Figs. 4 and 4% when taken
together with Fig. 4 at the left are a diagram-
matic view of the apparatus for transmitting the
recorded orders to the operating mechanisms for
the railway switches, and Figs. 5 and 6 represent
portions of the system as modified to provide
for the automatic control of the switch points
without announcements and constitute a second
form of the apparatus.

In each of the several drawings similar refer-
ence characters refer to similar parts.

For each car to be classified the head operator
records the classification track to which that car
is directed. The result of such record is—

1. To effect in good time the automatic*oper-
ation of the switeh points in advance of the car
in order to direct that car to the desired classifi~
cation track.

2. To announce to the operator at the central
control station the selected route and to announce
special indications.

It is possible either to record in advance the
selected routes for all the cars of a train to be
classified or to effect such recording as and when
the cars are pushed over the hump. In the first
case the system must be:such as to permit the
recording of a large number of roufes; in the
second case, it is sufficient to provide for the
storage of the records for only the number of
routes equal to the maximum number of cars or
cuts of cars which may be at any given moment
moving from the hump to the classification
tracks, for instance, five. .

In describing the system as applied to the clas-
sification yard illustrated in Fig. 1, I will assume
that the maximum humber of records to be
stored at any one time is five and that a single
indication of quality is to be transmitted at times,
for instance, the indication “Fragile”. It is to
be understood that the system may be applied
to g classification yard having any arrangement 55
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and any number of tracks and permits of any
number of simultaneous records and also any
number of “quality” indications.

Referring to Fig. 1, cars to be classified will

move from the hump track shown at the left--

hand end of the drawings to the right to any cne
of the five classification tracks designated by the
numerals 1, 2, 3, 4, and 5, the different routes
from the hump to the classification tracks being
governed by the railway switches designated A,
B, C, and D. I shall assume that the points A
and B are to be operated between the right and
left-hand positions as viewed from the left-hand
side of Fig. 1 by switch machines of any standard
type, the operation of which is automatically
controlled. I shall also assume that the move-
ments of the switch points C and D are under
the control of an operator at the central con-
trol station who may operate the switches me-
chanically, electrically, or electropneumatically.
As shown in Fig. 1, the hump station or “head
point” is indicated by the reference character
PB and at this station the routes for the different
cars are recorded. The -central control station
is indicated by the reference character PC and
at this station the orders recorded at the hump
station are received and stored, the operator re-
sponsible for the operation of the switches C
and D and car retarders. if used being -stationed
preferably at this point.

The installation as-a whole comprises the fol-
lowing essential elements: The hump station PB
from which the orders for the destination and
quality of the cars to be classified are transmit-
ted; the central control station PC where these
records are received, stored and exhibited in the
form of announcements to be used by the opera-
tor at that station for manual control of the
switch points C and D, and from which they are
transmitted to effect the automatic control for
the switch points A and:B; and the line circuit
equipment which transmits these orders between
the hump station PB and the control station PC
and between the control station PC and the
several railway switches.

I. The principal apparatus located at the hump
station PB (left-hand end of Fig. 2) is as follows:

1. Two independent rows of push buttons: the
first row is that of the quality buttons compris-
ing a “normal” button 1 and a “quality” button
12. The second row is that of the route buttons
Vi1, Ve, V3, V4, and Vs, corresponding to the routes
from the hump to the classification tracks 1, 2,
3. 4, and 5, respectively., The button “Normal”
is provided with two contacts while each of the
other buttons is provided with three contacts.

The first two contacts 16 and {7 of the route
buttons are used to record a route through the
medium of a combination of group relays Gi, Gz,
and Gz and of row relays Ri1 and Ra to be re-
ferred to later, and which are located at the
central control station PC. The last contact 18
of the route buttons serves to control the route
recording selector SE to be referred tolater,
and which is also located at the central control
station.

2. A bell 8 which after five records have been
stored operates in the following cases:

(a) If none of the five last announcements
stored at the central station has been cancelled
by the operator at that station, in which case
the bell relay RS is released.

(b) If none of the five stored routes has been
actually passed over by a car, in which case the
total passage relay TF is released.

2,139,324

The operation of these relays and apparatus at
the hump station will be described hereinafter.

As regards the central control station PC, the
apparatus (Figs. 2 and 23) for effecting and stor-
ing the records of the hump station will first be
described and consists of the following—

(@) A plurality of relay assemblages or groups
which store the different orders. That is to say,
a relay assemblage or group is provided for each
successive destination which is to be recorded.
In the example here taken, there will be five such
relay assemblages since the destination of five
different cars is to be simultaneously stored.
These relay assemblages are indicated as a whole
by the reference characters Ei, Ez, E3, By, and Es.
These relay assemblages are all alike and con-
sist of a corresponding number of relays and,
hence, it is thought that a description of one
will suffice for an understanding of all. Refer-
ring to Ei, the assemblage consists of three group
relays Gi, Go, and Gz; two row relays Ri, and Rz,
a quality relay Q, a control relay Ci, a section
relay Ki, and a clearing relay F1.

The corresponding relays G, R and Q of each
assemblage E in turn are energized directly over
the same line wires when the contacts of the
route and quality buttons at station PB are mo-
mentarily closed. In order to provide the maxi-
mum number of orders with relatively few relays
and line wires, the relays are operated two or
more at a time, in different code combinations, a
selected group relay G and a selected row relay
R being operated for each order, the quality relay
Q being also operated when required. It will be
apparent that with this arrangement the num-
ber of available route orders equals the product
of the number of group.relays and row relays
in each assemblage.

For the routes of Fig. 1, for orders of quality
“Normal” the codes have been assigned as fol-
lows:

Route 1, relays G1 and Ri energized.
Route 2, relays Gz and R:1 energized.
Route 3, relays Gz and Rz energized.
Route 4, relays Gs and Ri1 energized.
Route 5, relays Gz and R energized.

In the codes for orders of quality “Fragile”, relay
Q is also energized, these codes being otherwise
similar to those listed.

As stated above, each of the relay assemblages
Ei, Es, B3, E4 and Bs consists of a similar group of
relays. In the following description correspond-
ing relays of the different assemblages (except
the group and row relays) will be identified by
the reference character of the relay with a nu-
merical suffix corresponding to the assemblage,
for example, the clearing relays F1, Fo, Fs, F4, and
s refer to the clearing relay for the assemblages
E1, B2, B3, Es, and Es, respectively.

(b) A recording selector SE which selects the
relay assemblage to be operated in response to
the recording of a destination at the hump sta-
tion. The selector SE may take different forms
and, as here shown, is of the type which advances
automatically from one operating position to the
next upon deenergization of g stepping magnet
11 for actuating finder brushes. In this instance
the selector SE actuates four brushes in a clock-
wise direction over four banks of contacts BE,
BF, BG, and BH. Each bank of contacts con-
sists of twice as many contacts as there are si-
multaneous records to be stored. In each bank
these contacts are represented by the symbols
fe, dx; 2¢, 2k; 3¢, 3x; 4c, 4x; 5¢c, 5x. The bank BE,
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which serves to advance the selector, has its k&
contacts connected in parallel by the wire 19 to
the last contact of the quality buttons {1 and 12
and from thence to the third contact of each of
the route buttons in parallel. The brush for the
bank BE-is connected to the stepping contact i
of the selector magnet T1.

The brush of the bank BF is connected by the
wire 23 to-the last contact of the route buttons,
and the contacts ¢ of the bank BF are connected
in parallel by a wire 22 to the operating winding
of the stepping magnet 17 of the selector.

The bank BG has its contacts ¢ connected by
wires 241, 242 .., to back contacts 7 of the control
relays Ci, Ce... of the relay assemblages and
from there by the wires 251, 252... to the sec-
tion relays Ki, K2\ .., the brush of the bank BG
being connected to a positive terminal 139 of any
convenient source of current such as a battery
not shown. The bank BG through its control
over the two relays C and K of the relay assem-
blages is effective, as will be described herein-
after, to cancel the old record and then to estab-
lish a new record of the group, row and quality
relays according as to which of the route buttons
Vi...Vs and the quality buftons Il and 12 at
the hump station are operated.

The bank BH has its contacts k connected by
to the positive terminal 37
of the current source over front contact f1 of the
clearing relays Fi, Fa. .. of the different assem~
blages, and its brush connected by the wire 27
to the winding of the total passage relay TF, for
energization of that relay when a car has cleared
the last automatic switch point of the route re-
sulting from the record under consideration. The
operation of the clearing relays F4, F2... is de-
termined by selectors CRA and CRB and the
route relays ViA, V2A and ViB, VB which will
be described hereinafter.

The recording apparatus also includes a man-
ually controllable cancelling relay AN normally
energized by a simple circuit extending from the
positive battery terminal 28 at the hump station:
This relay controls at its front contact a the stick
circuit of a route placing relay MR, and at its d
contacts the different relay assemblages.

There will now be described the operation of
recording the destination of a car to be classified
assuming that the selector SE of the control sta-
tion has stopped at the position 5x as shown.

With both the hump station and the central
control station supplied with proper sources of
current, -the cancelling relay AN is at cnce en-
ergized by the circuit extending from:the posi-
tive . battery terminal 28 at the hump station.
The clearing relays Fi...Fs are next each ener-
gized by a pickup circuit extending from the posi-
tive terminal 29 at the central station, a back
contact ‘a1, az2...05° of the route placing relay
MR which is deenergized at the start, the corre-
sponding wires 381 and 8i:, 302 and 342, etc., to
the windings of these relays and thence ‘to the

5 Opposite terminal of the current source and these

clearing relays are all picked up. These clearing
relays ‘are each maintained energized by a stick
circuit formed in the case of relay Fyi from the
battery terminal 34 over contact di of the can-
celling relay AN; wire 23, back contact 9 of the
section relay Ki, wire 32, front contact b1, the
winding of the relay and to the opposite ter-
minal of the current source. The route placing
relay MR is now energized over a circuit extend-

% ing from the terminal 35 associated with the as-

semblage Es and the contacts e: of the various
clearing relays F' connected in series in the wire
36, winding of the relay and to the opposite ter-
minal of the current source, and this relay MR
is picked up to open the pickup circuits of the
clearing relays which are now held energized
over their stick circuits.

The total passage relay TF is energized by a
circuit extending from the terminal 37 over con-
tact fi of the relay Fi, wire 261, contact 5x and
brush of the bank BH of the selector SE, wire
27, winding of the relay TF and to the opposite
terminal of the current source. The relay RS at
the humnp station is also energized by current
supplied from the control station over the wire W
in a manner fo appear hercinafter. It follows
that the cancelling relay AN, the clearing relays
F, and the route placing relay MR of the central
control station are normally energized, together

with the total passage relay TF and the relay RS 2

at the hump station. .

In order to effect a record for the destination
of a car to be classified, the operator at the hump
station presses simultaneously on a route button,
for example Vi, and a quality button, for example,
“Pragile” button (2. The relay MTF for main-
taining the relay TF energized during the pas-
sage of the brush of bank BH from cne k con-
tact to the next is now picked up over a cireuit
from the terminal 38, contacts g and % of the re-
lays TF and RS, respectively, wire 39, contact {8
of the button Vi, winding of the relay MTF and
to the opposite battery terminal. At the same
time the magnet 717 of selector SE is. supplied

with current from -the terminal 38 over con-

tacts ¢ and h, wire 3%, contact 18 of the button
Vi, contact m of the button 2, wire {8, contact 5x
and brush of the bank BE, the back contact i, wire
21, and the winding of magnet 77 to the opposite
battery terminal. Upon energization of magnet
11 its circuit is broken at the contact i and hence
is immediately deenergized and in consequence
thereof the selector SE advances its contact
brushes to the respective contacts {c. Upon ar-

riving at this new position magnet: 77 is energized «

from the terminal 38 over contacts ¢ and h, wire
39, contact {8, wire 23. the brush and contact {.
of the bank BF, wire 22 and the winding of mag-
net 77 to the opposite battery terminal, and is

held energized as long as the button Vi is de- &

bressed. The selector having advanced to the
position: l¢, the section relay K is energized from
the battery terminal 189 over brush and contact
lc of the bank BG, wire 241, the lower contact j
of the control relay Ci, wire 251, and the winding
of the relay Ki to the other battery terminal. As
the relay Ki is picked up, it breaks at its back
contact 9 the stick circuit for the clearing relay
Fi1 and that relay is released, the relay
F1 in turn opening the pickup circuit to the relay
MR at its front contact e:. This latter relay is
nevertheless retained energized by a stick circuit
Ifrom terminal 28 including its own front contact
a1 and the front contact ¢ of the cancelling relay
AN. The advancing of the selector SE to the .
position is effective to also supply current from
the terminal (38 over the brush and contact I¢
of the bank BG, wires 241 and 24q, contacis =
in series of the group, row and quality relays of
the assemblage Ei, wire 48 and winding of the
relay Ci to the opposite battery terminal, and re-
lay Ciis energized. When energized, the control
relay Ci breaks at its back contact § the circuit
to the section relay K1 and that relay is deener-
gized.
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The energizing of the control relay Ci also
completes recording circuits from the terminal
4( -at- the hump station as follows:

(1)- Contact ¥y of the button 12, contact {6 of
the route button Vi, line wire 42, contact p of
relay Ci, winding of the group relay Gi and to
the opposite battery terminal.

(2) Contact y, contact IT of the route button
Vi, line wire 43, front contact r of the relay Ci,
winding -of the row relay Ri1 and to the opposite
battery terminal.

(3) - Contact o of the button 12, line wire 44,
contacts s of the relay Ci, winding of the quality
relay Q and to the opposite battery terminal.

These relays Gi, Ri-and Q of the assemblage E:
are therefore energized in response to the opera-
tion of the buttons {2 and Vi and are maintained
energized from terminal 34 by stick circuits that
include a hoelding winding, their own front con-
tacts £, and the contacts 9-and di of the section
relay Ki and the cancelling relay AN, respectively.
The circuit for the control relay C: is now open
at the contacts n of the selected group, row and
quality relays and that relay is released.

When the operator ceases to depress the route

" button Vi, the maintaining relay MTF is deen-
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ergized, its energizing circuit being broken at
the contact 18. At the same time the maintaining
circuit for magnet 77 of the selector SE is broken
and the selector advances one step to the con-
tacts [x upon its deenergization. There has now
been described the complete operation of record-
ing a route for a car to be classified, the record
being in the form of a selection of the relays of

_the assemblage E: according to the destination

of the car. The selector SE has advanced to its
next control contact, in this instance to the con-~
tact fx. The total passage relay TF will remain
energized after relay MTF releases because it will
now receive current from terminal 37, Pig. 22,
over the f1 contact of the clearing relay s of the
assemblage s, wire 262 and the contact lx of
the bank BH. The manner in which a second
record is made from the position Ix of the selector
SE and the advancing of that selector to its next
position 2k, and so on, will be evident. It is clear
that the operator at the hump station can proceed
to record the destination of five separate cars,
the destinations of the separate cars being re-
corded and simultaneously stored by the five re-
lay assemblages, the selector SE advancing one
operating . position in response to each record
made.

It should be noted that if the hump station
comprises several indications of quality capable
of being applied to the same car, any one of these
indications may be recorded by pressing on the
corresponding quality buttons while maintain-
ing the route button depressed. REach of these
indications will be recorded by a special Q relay
of the assemblages at the control station.

The quality “normal” is intended for cars not
having any special characteristic. For these cars
a route button and the normal button Il are de-
pressed at the same time, the record of the route
being effected without any record of quality.

The records set up at the different relay as-
semblages are maintained during a complete ro-
tation of the recording selector SE. When the
selector has returned to the position 5x, it is
only possible to effect a sixth record if the con-
tacts g and % are closed, that is to say, if the re-
lays RS and TP are energized. The conditions for
operating the relay RS will be described later.

It will be noted that as the selector SE moves

2,189,324

to the different k& positions, relay TF is held ener-
gized over the brush of bank BH, wire 262, 263,
etc., and contact /1 of the relay F for the assem-
blage next in advance, and that since the circuit
for the stepping magnet 171 includes contact ¢
of relay TF, the operation of a push button V wilt
not advance the selector unless the next assem-
blage is unoccupied and its clearing relay F is
energized. -However, since all five clearing re-
lays were initially energized in the case described,
it will evidently be possible to store records suc-
cessively in each of the five assemblages E.

The selector SE having been operated around
to its 5k position, the relay TF will become de-
energized unless the clearing relay Fi is first re-
energized, it having been seen that after the
completion of the first record this clearing relay
F) was released. Relay Fi is reenergized at the
moment when the first car passes over the last
automatic switch point in the route correspond-
ing to the order stored in the assemblage Ei, if
at this moment the respective switch selector
CRA or CRB is at the position where its finder
brush for its contact bank corresponds to the
contact- 1. For a car intended for routes 2, 3, 4
or b of Fig. 1, this switch is switch B and the
circuit for the relay F: is traced from the bat-
tery terminal 45 shown at the right-hand end of
Fig. 22, over front contacts 46 and 47 of the route
control relays VeB and V1B associated with the
switch B, (these control relays are shown in
Fig. 42 gnd their operation will be described in
detail hereinafter, and the respective front con-
tacts 46 and 47 are shown in Fig. 22 remote from
the winding of the relay for the sake of sim-
plicity), brush and contact | of the bank BXB of
the switch selector CRB to be referred to later,
and thence by wire 311 to the winding of the re~
lay F1 and to the opposite battery terminal. For
a car intended for route 1 of Fig. 1, switch A is
the last switch to be passed over and the circuit
for relay F1 is formed from the terminal 48 over
the front contacts 48 and 58 of the route con-
trol relays VzA and ViA for the switch A, (these
relays are likewise shown in Fig. 42 and their op-
eration will be described hereinafter, the contacts
49 and 50 being shown remote from the windings
of the relays for the sake of clearness), the front
contact 51 of a directional relay RD, the brush
and contact | of the bank BXA of the selector
CRA to be referred to later and wires 52 and 31
to the winding of the clearing relay F: and to
the opposite battery terminal. It will be noted
that the front contact 51 of the directional re-
lay RD is interposed in this last traced control
circuit for the clearing relay F:1 to render that

_circuit inoperative at a time when cars intended

for routes 2, 3, 4 or 5 clear the switch point A
and to render it operative only for the cars in-
tended for the route 1, that is to say, the cars
for which the switch A is the last automatic
switch. The directional relay RD is energized
only when the finder brush of the bank BV of the
selector CRA is on a contact corresponding to a
record for the route 1, that is to say, only when
the G1 and the Ri relays of the respective relay
assemblages are energized, as will he understood
by an inspection of Figs. 2 and 2e.

To sum up, the clearing relay F: is reenergized
at the moment when the route recorded in the
assemblage Ei is utilized by the car. It is then
maintained energized over its stick circuit pre-
viously traced. If then the clearing relay F: and
consequently the total passage relay TF are re-
energized, it is possible to effect a sixth record,
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assuming, of course, that the relay RS is also
energized in a manner to shortly appear. When
the sixth record is made at the hump station, the
section relay Ki will become energized as pre-
viously described, and as that relay picks up it
will break at its contact 9 the stick circuits for
the group, row and quality relays of Ei still en-
ergized since the first record and these relays
will now all be released. In deenergizing, the
group, row and quality relays will complete at
the back contacts n the energizing circuit for
the control relay Ci and that relay will be picked
up in response to the sixth record in the same
manner as previously described for the first rec-
ord, With the confrol relay C: picked up, the
group, row and quality relays will be selected in
accordance with the sixth record made at the
hump station. It will be seen, therefore, that
the cancellation of the old record is assured be-
fore a fresh one can be effected.

An auxiliary manually controlled contact -53
is. provided at the central station and is inter-
posed in the wire 54 leading from .a battery ter-
minal 55 over contact % of relay RS to line wire
39 extending to the hump station and permits
the operator at the central station to shunt the
contact g of the total passage relay TF so as to
eliminate the function thereof. In this latter
case, the records no longer depend upon the pas-
sage of the cars over the route set up but only
on the closing of the contact 53 and on the ener-
gizing of relay RS by the cancellation of the an-
nouncements, as will shortly appear.

II. There will now be described, with reference
to Figs. 3 .and 3#, the system for decoding and dis-
playing to the operator at the central control
station, in the form of visual announcements,
records stored in the relay assemblages in the
manner above explained. As before, the appa-
ratus only will be described in broad lines, the
details of the various apparatus only appearing
in the explanation of the operation.

The system for the announcement of the route
records to the operator comprises essentially a
route-announcing table constituted by as many
vertical rows I, II, III, IV, and V of lamps Li
Ia ... Ls as there are records to be kept at the
same. time, for instance, five in the example
chosen. The number of lamps in each row cor-
responds to the number of classification tracks,
which is also five in the present instance.

The illumination of the lamp corresponding to
the route recorded in the corresponding relay
assemblage is governed by lamp row selectors
SR1, SR, SRs, SR¢, and SRs. These selectors
are preferably of the type similar to the selector
SE and are advanced automatically, and each
comprises two banks BJ and BK each provided

‘with a finder brush and as many contacts as there

are classification tracks (five in the case under
consideration) plus one rest contact R for which
no lamp is illuminated in the corresponding row.
The bank BK serves to control the selector by
means of its finder brush, the control of the se-
lector being in accordance with the well-known
arrangement in which it adjusts itself automati-~
cally to the position in which the brush of the
bank BK is on a live contact. The contacts of
the BK banks having like reference numbers are
connected in parallel to a series of relay con-
tacts operated by the G and R relays of the dif-
ferent relay assemblages Ei1 to Es, the relay con-
tact series corresponding to a bank contact being
alike in each assemblage. For example, the cir-
cuit including contacts 61 and 64 of relays Gi

5

and Ry, (closed when route 1 is recorded) in each
of the relay assemblages E1 to Es is connected to
a bus wire (21 which is also connected to contact
{ of bank BK of each of the selectors SR: to SRs.
Similarly, the circuits including contacts 62 and
65 of relays Gz and Ri (route 2) are all connected
together and to the contacts 2 of all of the banks
BK by a bus wire 122. The bank BJ serves to
select the lamp corresponding to the recorded
route by simple circuits as will be understood by
an inspection of Figs. 3 and 3a.

Each announcement displayed by illumination
of a lamp may be cancelled by a cancelling but-
ton BA which, when depressed, is effective to ex-
tinguish the particular lamps and substitute in
the row cf the extinguished lamp, by a fresh il-
lumination, the anncuncement of the next fol-
lowing record.. The extinction and substitution of
announcements initiated by the button BA are
effected by a route announcement. selector  SA
which is controlled by the contact 74 of the can~
celling button BA in a manner to shortly appear.
The route announcement selector SA, which acts
on the lamps through the medium of five ex-
tinguishing relays EXi . .. EXs, comprises six
banks BM, BN, BO, BP, BQ, and BS, each having
five contacts.  The bank BM controls the extin-
guishing relays. The banks BN, BO, BP, BQ@, and
BS have their respective brushes angularly dis-
placed by one contact and each corresponds to
a row of lamps. R

The extinguishing relays EX: to EXs are each
provided with two contacts 56 and 57, the first
of which, 56, connects a holding winding 86 of
the relay to a terminal 94 of the current source
to form a stick circuit for the relay, wire 58 and
a back contact 59 of the corresponding section
relay K1 . . . K5 already described in connection
with Fig. 22 being interposed in the stick circuit.
The contact 51 is interposed in the connection of
a wire 60 with the relay contacts of the associ-
ated assemblage. In the arrangement under con-
sideration and referring to assemblage Ei, the
back contact 51 of relay EX: connects the wire
868, to the front contacts 61, 62 and 63 of the three
group relays Gi, Gz and Gs, respectively, and to
back contact 18! of relay Gi, in parallel. The
contact 61 of relay Gi is connected in series with
the contact 64 of the row relay Ra, and these two
contacts 61 and 64 form a decoding contact series
for an anncouncing circuit for energizing wire 121
corresponding to the track route 1. The contact
62 of relay G is connected with contact 65 of
relay Ri and these two contacts 62 and 65 form

a decoding series for an announcing circuit for

energizing wire 122 corresponding to the track
route 2. Contact 62 is also connected with con-
tact 66 of row relay Rz and theseé contacts 62 and
66 form a decoding series for an announcing cir-
cuit for energizing wire. 123 corresponding to
track route 3. The contact 63 of relay Gs is con-
nected to the contact 67 of relay Ri for comple-
ing an announcing circuit for energizing wire 124
corresponding to track route 4, and to a contact
68 of the relay Re for completing an announcing
circuit for energizing wire 125 corresponding to
the track route 5.- There is also provided a special
circuit which leads from wire €0, over back con-
tact 87 to a bus wire §9 called the “rest” wire, the
back contacts 61, 162 and 163 of the group relays
being interposed in the connection. The wire 601
may also be connected directly to the wire 69 over
the front contact 57 of the extinguishing relay
EXi. It will be understood that each-of the re-
maining wires 60 is connected over the contact
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57 of the associated extinguishing relay and over
the different series of relay contacts in the as-
sociated assemblage to the bus wires 121, 122, ete.,
in exactly the same manner as just explained in
the case of assemblage Ei, to form announcing
circuits corresponding to the respective track
routes.

The contacts having the same reference num-
ber in 2all the banks BN, BO, BP, BQ, and BS
of the route selector SA are connected in parallel
to the same wire 60. As here shown, the contacts
| of each of the banks are connected to the wire
60: for the assemblage Ei, the contacts 2 to the
wire 602 of the assemblage E2, etc. As previ-
ously set forth, the contacts having correspond-
ing numbers in the banks BK of the lamp row
selectors are connected in parallel to the exit of
the corresponding anonuncing circuit of each of
the relay assemblages.

Each lamp row selector SR1 and its correspond-
ing lamp row is provided with an independent
source of direct current Y which, as here shown,
consists of a transformer and a full wave. recti-
fier. Referring to selector SR, it is provided
with current from the source indicated by the
reference character Yi. The sources Y2 to Ys
for the remaining selectors and lamp rows are
preferably similar in each case to that shown
for selector SR1 and are indicated conventionally
only for the sake of simplicity.

A cancelling relay AA is associated with the
bank BJ of each of the lamp row selectors and
is- energized as long as the selector remains at
the rest contact and the brush of bank BJ en-

5 gages its contact R.

The operation of the system for announcing
the recorded routes to the operator at the cen-
tral station is as follows: The successive positions
-of the announcement selector SA will be refererd
to by the position of the brush of the first bank
BM, the position { meaning that the brush of the
bank BM is on contact I, the brush of the bank
BN on its contact [, the brush of bank BO on its
contact 2, the brush of bank BP on contact 3, and
50 on.

Assuming that the announcement selector SA
is-in position 1 and that no record has yet been
made in the relay assemblages, a circuit can be
traced from the positive terminal of each of the
sources- Y to the rest contact R of a different
one of the lamp row selectors. Referring to the
assemblage Ei, the circuit extends from the pos-
itive terminal 70 of the-source Y1 over brush -and
contact | of bank BN, wire 601, back contact 51
of the relay EX;, the back contacts 161, 162 and
163 of the group relays to wire 69, and thence
to the rest contact R of bank BKi. If the brush
of bank BKi: of selector SR: is not on contact
R, the holding winding 80 will be deenergized
and a circuit will be closed from terminal 70
of source Yi, through the operating winding 18,
back contacts-T9 and 81 controlled by windings
80 and 18, respectively, to the other terminal Tt
of the source, so that winding 78 will be ener-
gized intermitiently to advance the selector
brushes step by step. When selector SR1 oper-
ates to where the brush of its bank BKi1 engages
‘the R contact, the circuit is completed from wire
69 through the holding winding 88 of selector
SR1 and to the negative terminal 71 of the source
Y1, so that contact 79 opens and selector SRi
is held at rest. The brush of bank BJi of selector
SR is thus on its contact R and mo lamp in
the row I is illuminated, the associated cancel-
ling relay AAi being energized, however, over
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the R contact of the bank BJi and front cori-~
tact 78 controlled by winding 88. In a like man-
ner each of the lamp row selectors is held sta-
tionary at its rest contacts R and no lamp is illu-
minated, each of the cancelling relays: AA, how-
ever, being energized.

It is to be noted particularly that each of the
selectors SR responds selectively to current from
its associated source Y, for the reason that one
terminal of magnet 80 of selector SRi for ex-
ample, is connected to the negative terminal T{
of source Y: only and the circuit for magnet 80
is not completed when the positive terminals of
one or moze of the sources Yz to Ys for the other
selectors are connected to the brush of bank BKi.

Suppose that a record is made in the relay as-
semblage Ei for establishing route 3 for a car,
that is, the relays Gz and Rs of E: are energized.
The- energizing of relays Gz and Rz of the as-
semblage E: is effective to remove current from
the rest contact R of the selector SRi1 and to
render the contact 3 of the bank BK: of that se-
lector alive and, consequently, this selector is
operated until its finder brushes are in engage-
ment with the respective contacts 3. With the
brush of the bank BJ:1 at the contact 3 the lamp
I3 of row I is illuminated to announce to the
operator that a route record for a car destined
to track 2 has heen stored.

The energization of relay Gz of assemblage Ei
is also effective to control switches A and B to
set up route 2 or 3 leading over switch C, as here-
inafter explained, but with the apparatus ar-
ranged as-described, it is to be understood that
switch C is controlled manually by the operator
at the centrol station PC. When lamp Lz of
row I becomes illuminated, therefore the operator
at station PC will act accordingly and will cause
switch C to be operated to the right so that
route 3 and not route 2 will be completed when
switches A and B are operated automatically in
response to the energization of relay Go.

Assume next that additional orders for route 1,
route 4, route 5 and route 3 are recorded in suc-
cession. In the relay assemblages Es, E3, HE: and
Es, group relay G and row relay R correspond-
ing to these respective routes will be energized
in the manner described hereinbefore. In each
case the recording of the route is effective to
interrupt the rest circuit for the associated lamp
row selector at the back contact, such as con-
tact 161, of the G relay that is energized, and
the selectors will operate to positions determined
by the stored code combinations, that is, selector
SRe will operate to the contacts f, selector SR3
to the contacts 4, sclector SR+ to the contacts 5
and selector SRs to the contacts 3 with the result
that lamp Li of row II, lamp L4 of row IIL, lamp
Is of row IV and lamp L3 of row V will be illu-

minated to announce to the operator that these

successive routes have been stored. It will be
noted that as each lamp row selector is operated
away from the rest contact the associated cancel-

ling relay AA became deenergized. When the.

fifth . record has been made and the cancelling
relay AAs associated with the lamp row selector
SRs has been released, the connection from the
source of current to the wire W, which supplies
current to the relay RS (Fig. 2), is opened with
the result that the contact 72 at the hump sta-
tion is ruptured and no further recording of
routes can be made. It will be seen, therefore,
that it is impossible for the operator at the hump
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érator at the cenfral station has ot cancelled
onhe of the previous five records.

This control of the relay RS gives the second
condition governing the transmission of records
from the hump station, namely, the progressive
cancellation of the previous records by the op-
erator at the central station with the subsequent
energization of relay RS. The first condition is
that of clearing a route by a car and the reen-
ergizing of the total passage relay TF, as de-
scribed hereinbefore.

When the fifth record has been made and the
cancelling relay AAs associated with the lamp
row selector SRs has been released, the circuit
to a relay 164 is opened and that relay is re-
leased to close its back contact (85 and complete
a simple circuit to an indicator bell 18§, a con-
tact {67 operated by the holding winding of se-
lector SRs being interposed in the circuit. The
bell {68 may be. a single stroke bell or any de-
sired indicating device to inform the central sta-
tion operator that an announcement has been
recorded on the last lamp row V. ;

To cancel an announcement, the operator at
the central station presses the cancelling but-
ton BA for operating the sslector SA. With the
button BA depressed, a- circuit can be traced
from any one of the battery terminals 12 over
the back contact 73 of the respective cancelling
relay: AA, since all of these relays are now de-
energized, contact 74 of the button BA, winding
89 of the selector SA and to the opposite termi-
nal of the same source of current. In shunt
with the winding of the selector SA is g circuit
leading to the pickup winding 8§85 of the extin-
guishing relay E3X1, the latter connection includ-
ing the brush and contact { of the bank BM. Re-
lay EX: will therefore pick up, and will then
be retained energized by the circuit including its
holding winding 96, its own front contact 58
and the back contact 5% of the corresponding
section relay Ki of Fig. 22, When the push but-
ton BA is released, magnet 89 of the selector SA
is deenergized and the selector advances to
the position 2, but relay EX: remains energized
over its stick circuit.

‘When the selector SA arrives at the position 2,
the brush of the bank BN engages the contact 2
and hence is connected to the wire 80: leading
to the relay assemblage Ea. In like manner, the
brush of the bank BO is in engagement with its
contact 3 and hence is connected to the wire 603
leading to the asesmblage E3. Similarly, the
brush of the bank BP is connected to its con-
tact 4 and to the wire 684 leading to the assem-
blage E4, the brush of the bank BQ is ccnnected
to its contact 5 and to the wire 605 of assemblage
Es, and the brush of the bank BS is connected to
its contact | and to the wire 681 for the assem-
blage E1.. It will be noted that the positive termi-
nal 19 of the source Yi, which source operates
the selector ‘SRi, is now . connected over the
brush and contact 2 of the bank BN to wire 602
and through contacts of the selected relays Gi
and R of the assemblage Ez, which are arranged
for route 1, to wire {21 leading to the contact |
of the bank BEKi of selector SR; with the result
that the selector SR:1 will now step around until
the brush of its bank BX: engages the contact I.
The brush of bank BJ: of SR1 being now also in
engagement with its contact f, the lamp Ia of
row I is illuminated. Consequently, the pre-

‘vious announcement of row II is now transferred

to the row I. .In like manner, the positive ter-
minal of the source Yz which operates the selec-

7
tor SRz is connected over the brush and contact
3 of bank BO to wire 603 and through the con-
tacts of the selected relays G: and R: of the
assemblage E3 to wire 124 leading to contact 4 of
bank BK2 of selector SRz since assemblage Es is
arranged for route 4, and that selector operates
to the position of contact 4, and the lamp Is of
row II is illuminated. Hence, the previous an-
nouncement of row III is now transferred to the
row II. In like manner, the source of current
Y3 for the selector SRs3 is connected over the
brush and contact 4 of the bank BP to wire 604
and through the contacts of the selected relays
Gs and Rz of the assemblage Es to wire 125 lead~
ing to the contact § of bank BKj3 of selector SRa.
Selector SR3 operates to the corresponding posi-
tion, and the announcement of the row IV is
transferred to the row IIL. Again, the source of
current Ys for the selector SR4.is connected over
the brush and contact % of the bank BQ to wire
885 and through the contacts of the selected re-
lays G2 and Rz of the assemblage Es with wire 123
leading to the contact 3 of the bank BK: of selec-
tor SRs and the announcement of row V is
transferred to the row IV. The source of cur-
rent Ys for the selector SRs is connected over
the brush and contact 1 of the bank BS to wire
601, front contact 5T of relay EX) and wire 69
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with the R contact of the bank BKs of selector

" BRs and that selector is stepped around to its

rest contact and no lamp is illuminated in the
row V. With the selector SRs operated to its
rest- position, the corresponding relay AAs is
picked up and current is supplied to the wire W
for energizing the relay RS at the hump station.

If now a new record is made by the operator
at the hump station, it will be stored in the relay
assemblage E: in the manner described herein-
before. The energizing of the section relay Ki
in response to this new record will have the effect
of opening the holding circuit for the extinguish-
ing relay EXi at contact 59 and that relay will
be released to close the back contact 57 and com-~
plete the connection of the source ¥s over the
brush and contact | of the bank BS to wire 60;
and through the contacts of the freshly selected
relays G and R of the assemblage E: to the cor-
responding contact of the bank BKs of the selec-
tor SRs with the result that a lamp in row V
corresponding to the new record will be illumi-
nated. It is to be seen, therefore, that for each
cancelling of an announcement by the operator
at the central station the announcement dis-
played at a lamp row is transferred to the
preceding row leaving the last row free for
announcing a new record.

On the other hand, the system prevents the
operator from effecting more canceliations than
there are announcements displayed on his board.
When he has cancelled all the announcements,
the cancelling relays AA of all the rows are ener-
gized and, consequently, the circuit for the selec-
tor SA is open at the back contact 13 of the AA
relays and it is impossible to energize that selec-
tor until a new record is effected in response to
the recording of a route at the hump station.

The central station comprises also a table of
the announcements of quality on which the ad-
vance of the announcements is controlled by the
contact 15 of the push button BA and an asso-
ciated selector similar to selector SA, but not
shown, and is effected theréfore at the same time
as the cancellation of the route announcement.
The principle is analogous in the two cases,” The
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operation of the table of quality announcements
will not, therefore, be described in detail.

III. There will now be described the system for
transmitting the route records stored in the relay
assemblages to the motors. of the operating
mechanisims for the switches A and B.

Each route record, it will be remembered, is
stored by energizing a group relay in combination
with a- row relay. If switch C is to be operated
automatically, it is obvious that since each posi-
tion of the switch defines a particular route, the
same relay combinations as are used to control
lamps Le and Ls of the visual indicator may also
be used to operate switch C to the left and right.
Likewise switch D may be controlled by the same
relay combinations as are used to control lamps
Ls and Ls. However, in the system as iliustrated,
only switches A and B are controlled automati-
cally, and since these switches are each included
in a plurality of routes, the arrangement has
been simplified by arranging the code combina-
tions so that switches A and B may be controlled
by the G relays only. That is, each record con-
trols switch B to the left when relay Gz is ener-
gized and to the right when relay Gs is energized.
Likewise each record controls-switch A to the left
when relay G: is energized and to the right when
either relay Gz or Gs is energized.

The system functions in such a manner that

‘the track switches A and B are placed under the

control of the G relays .of each assemblage E in
turn by means of selectors controlled by track
relays. As each car vacates a switch section, the
corresponding track relay advances the selector
one step so as to place the switch under the
control of the assemblage & containing the record
for the next following car.

Referring to Figs. 4 and 42, this system com-
prises a selector CR for each of the switches A
and B, these selectors being further identified by
a suffix corresponding to the associated switch.
The selectors CRA and CRB are preferably of
the same type as the selector SE. Referring to
the selector CRA, it is provided with two. banks
BCA and BDA each of which has as many con-
tacts as there are records, that is, five contacts
in the example under consideration. Moreover,
this selector CRA is provided with two additional
banks BV and BXA (Fig. 22) each of which is
provided with as many confacts as there are
routes, being also five in number in the example
being considered.

The first bank BCA cof selector CRA is used
for controlling the operation of the switch A to
the position for movement to the left when viewed
from the left-hand side of Fig. 42, that is, to the
position illustrated in Fig. 4. The second bank
BDA is used for controlling the operation of the
switch A to the position for movement to the
right when viewed from the left-hand. side of
Pig. 42, that is, to the position reverse from that
illustrated in Fig. 4*, The banks BV and BXA
(Fig. 22) are used to control the clearing relays
P ... Fs5 when a car for route 1 passes over
switch A as previously ezplained.

As regards the selector CRB associated with
the switch B, it is provided with two banks BCB
and BDB having functions similar to correspond-
ing banks of the selector CRA. The bank BXB
is ‘used to control the clearing relays F when
a car passes over switch B, in the manner previ-
ously described. As regards the fourth bank BU
(Fig. 42) for the selector CRIB, it serves to ad-
vance the selector CRB when the switch B is
not used in the route considered, in this instance
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when a car is routed for the frack 1. Under
such conditions the brush of the bank BU is
effective to advance the selector until it is over
a contact for which an operation of the switch
B is required. The brush of the bank BU is
connected with the winding 38 of the selector
CRB over a back centact 2.

For the purpose of actuating these selectors
one step in response to eachh car moving over
the switch a forward relay such as relay ViA or
ViB controlled by a rail section ahead of the
switch, and a rear relay such as relay VzA or
V2B controlled by a rail section in the rear of
the switch, are provided. Assuming a car to be
approaching the switch A from the hump, when
its wheels and axles span the rail section shown
just ahead of that switch, the relay ViA is en-
ergized over a circuit extending from the posi-
tive terminal 199 of the current scurce Ys over
wire §8i to the upper rail thence through the
wheels and axles of the car to the lower rail
and to the winding of the relay ViA and to the
negative terminal §3 of the current source. As
the car advances to the point where its wheels
and axles span the rail section back of the switch
the relay Va2A is supplied with current over a
circuit extending from the positive terminal
109 to the upper rail thence the wheels and axles
of the car to the lower rail and to the winding
of the relay V2A and thence to the negative ter-
minal 23. By means of the front contacts 83
and 84 of these two relays, the relay ViA will
be maintained energized until the relay Ve2A is
reieased. These two relays control by their con-
tacts 85 and 86 a trailing relay TA, the arrange-
ment being such that the relay TA is energized
as a car passes over the switch in a normal direc-
tion but remains deenergized for a trailing move-
ment. In the normal movement, the forward
relay VaA is first energized and by its upper con-
tact 85 and the lower contact 86 of the rear
relay Vz:A, the relay TA is picked up after which
it is maintained energized over its own front
contact 87 until the forward relay is released
and the front contact 85 is opened. In the event
a car passes over the switch in a trailing diree-
tion the rear relay V2A will be energized previ-
ous to the energizing of the relay ViA and the
relay TA will remain deenergized.

The contacts 88 and §3 of the two route relays
ViA and VzA, respectively, and the contact 98
of: the relay TA are interposed in series in the
circuit from terminal 8! for energizing the step-
ping magnet 97 of selector CRA. It follows that
each time a car passes over the switch A in the
normal directicn, the magnet 97 of selector CRA
is energized and then deenergized to advance se-
lector CRA one step when the car has cleared the
switch.

The route relays V:B and V2B associated with
the switch B are controlled in a -manner similar
to that just described for the roufe relays ViA
and VA, the two reiays ViB and V2B being oper-
ated as a car passes over the switch B. A trail-
ing ‘relay TB is also associated with these relays
ViB and V2B, and these three relays by means
of ‘their respective front contacts control the en-
crgizing of magnet 83 of the selector CRB.

As stated hereinbefore, the operation of the
switch points A and B is accomplished by means
of switch machines of any of the standard types
and, since such machines form no part of my
present invention, they are not shown in detail
for the sake of simplicity.
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cient for ‘the present specification to say that,
when- current is supplied from the positive ‘ter-
minal 92 of source Yv to the wire AL, the swit¢ch
machine SMA is operated to set switch ‘A for
movement to the left, that is, for movement to-
ward the track 1. ‘When a reverse current is
supplied from the negative terminal 93 of ‘source
Ys to the wire AR, the switch A is set to the right
for movement toward the switch ‘B. ‘In like
manner, when current is supplied from terminal
92 to the wire BL, the switch machine SMB is
operated to set switch B to the left, that is, for
movement toward the ‘tracks 2 and 3 and, when
current is supplied from terminal 93 to the wire
BR, the switch B is set to-the right for miove-
ment toward the tracks 4 and 5. Current is sup-
plied to the wires AL, AR, BL ‘and ‘BR over con~
tacts of the group relays G-of the assemblages
E1...Es. As shown in Fig. 4, the terminal 92
of the current source Y7 of PFig. 4a is connected
to the front contacts 106 of each of the Gi relays
of the assemblages, and to the contact {04 of the
G relay of each of the assemblages. The ter-
minal-83 of the ‘current source Ys is connected to

% the ‘498 contact of each of the several G Telays,

and to the 130 and 131 contacts of each of the
several Gs relays. During the storing of the
route records, a group relay of each assemblage
is'energized. For exambple, we have already seen
that for a car directed to route 3 the relay Gz of
assemblage Ei is energized and is maintained
-energized by -its stick circuit. -Contact (03 of re-
lay G2 of assemblage Ei, Fig. 4, connects the nega-
tive terminal-98 of the currént source Ys to wire

{41 leading to contact 1 of -the bank BDA of the

selector CRA so that when the brush of bank BDA
is ‘'on contact f, a circuit is completed over wire
AR through the switch machine SMA to wire 101
which leads to the positive terminal of source Y,
for operating the switch A to the right. Contact
{64 of the relay Gz of assemblage E: connects the
positive terminal-92 of source Y7 over wire 151 to
the contact | of the bank BCB of the selector CRB

‘so-that-when the brush of bank BCB is on contact

{,-a circuit is.completed over wire BL through the
switch machine SMB to wire 101, which also leads

“to-the negative terminal - (180 of source Y7 for op-

erating the switch B to the léft. “It follows, there-

-fore, that the relay Gz of assemblage E; ‘when en-

ergized is effective to set the switches A and B for
the route 3, it-being understood that switch C has
been operated to the right by the local ioperator

“at-stdtion "PC-as already explained. -For: every

stored récord there is, therefore, a-group relay in
the respective assemblage which is enérgized and
‘Which is effective to supply current to the corre-

“sporiding ¢ontacts of the BC and BD banks of the

respective switch selectors.
It -is to be noted that prior to the Tecording

“the routes for a series of cars the selectors CRA

and CRB are in -synchronism with the rotary
selector SE of Fig. 2. To be explicit, with the
selector set at the 5k position, the selectors CRA
and CRBare set one step ahead-at their respec-

> tive contacts !. In other words, with the record-

ing selector at the nk contact, the switch point
selectors are at the contact n-+1.

In desecribing the automatic ‘control “of the
switches A ‘and B in accordance with a series of
records - transmitted from the hump -station, I
shall assume this series to beé the same ag that
assumed in the preceding ‘description of the visiial
indicators, viz., that in addition to the storage for
route 3 in -assemblage Ei, route .1 for a. second
car:is stored in assemblage Ey:so that its relay

9

‘Ghiis'energized and that route 4 for a third car

is stored in assemblage Ez so that its relay Gs is

“energized. ‘It will also be assumed that switch D

is moved to:the left by the local operator when

‘the record for route 4 is received so as to com-

plete route 4 and not route 5 when switches A

~and' B are'both moved to the right.

‘As the first car passes over the switch A, it
energizes the route relays ViA and V2A and relay

~TA ‘and, consequently, magnet 97 of the selector

CRA. is energized from terminal 91 over the con-

‘tacts -88, ‘89, and 90. "'When the car clears the

switeh A, these route relays are deenergized and,
in turn, magnet 97 is deenergized and selector

-CRA advances to the contacts 2. As the first car
-passes over the switch B, the route relays ViB and
‘V:B and relay TB are energized, and, in turn,
-energize magnet 8§ of the selector CRB. As the

first car ‘clears the switch B, these route relays

‘aredeenergized and, in turn, magnet 98 of the

selector CRB is deenergized to advance that selec-

tor to its contacts 2. ‘The contact 2 of bank BCA

of 'selector CRA is now supplied with current from

terminal ‘92 over the 106 contact of the relay Gi
-of -assemblage E2 and wire 132, and hence, the 23
switch ‘A is set-to the left to direct the second car
‘to toute 1.

Since the switch B is not included
in the route for the second car, it is necessary
to advance the selector CRB one step and this is

done through the medium of the bank BU of that 3

seleetor. "From -2 source connected to the front
contact 105 of the G relay of assemblage Ea

-current is supplied- over wire 172 to the contact 2

of -bank BU, and, hence, as the selector CRB
dadvarices to: the contact 2 in response to the first
car clearing the switch B, magnet 98 is energized
over its back contact 82, which contact is im-

‘mediately opened to again deenergize magnet 98

and advance ‘selector CRB to its contact 3. The
brush “of bank BDB 6f the selector CRB then
becomes connected to the negative terminal 93
over wire 183 and contact 3 due to the fact that

‘contact 130 -of the relay Gs of assemblage E3 is
-closed, consequently, the switeh B is set to the

right for directing the third car to roite 4.

As the second car -advances over the switch A
toward:route 1, it operates the route relays in the
manner previously pointed out and the selector
CRA ‘is -advanced to'its contacts 3 as the car
‘clears ‘the switch.  The brush of bank BDA of

selector CRA then becomes connected to the nega-

tive terminal 93 over wire 144 and contact 3 due
to contact 131 of the relay G: of assemblages E3
being closed, and the switch A is set to the right

for advancing the third car toward route 4. In

the same manner the switches A and B will be set
for ‘each ‘succeeding car ‘and, if there are five

‘destinations recorded, the selectors CRA and CRB

are successively advanced as the five different cars
‘Pass -to -their destinations until they reach the
contact 1. Hence, the selectors CRA and CRB for
‘the - switch points are retained in synchronism

‘with the recording selector SE of Fig. 2.

IV. The system has been described as applied
to ‘2 concrete case of a classification yard such
as shown in PFig. 1 and in which system five
records are simultaneously effected at the cen-
tral station. for automatically .controlling the two
switch points A and B and for automatically an-
nouncing to the operator at the central station
the successive routes the five different cars are to
take, the operator acting on these announcements
for governing -the position of the switches C
and D.

It is obvious that the principle of the system
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is not modified if it-is applied to any number of
destinations and that the switch points may all
be automatically operated according to the rec-
ords. It is clear, on the other hand, that without
altering the principle of the system it is possible
to replace the rotary selectors employed in the
above description by relay selectors, as will here-
inafter be explained in describing the second form
of the apparatus. )

In the matter of records, it is likewise possible
to combine differently the recording members,
such as the group and row relays of the different
assemblages, which can be replaced for example,
by relays of tens and of units, or autematic and
unit point relays, group relays, sub-group relays
and unit relays. The combination to be adopted
in order to reduce to a minimum the number of
recording relays will depend in each case on the
track layout of the classification yard and on the
relative number of switch points to be auto-
matically operated. .

It is evident that it is possible, by means of the
manually operated controller 53 (Fig. 2), to em-
ploy the automatic recording system for the
operation of the announcements only, eliminat-
ing entirely the apparatus relating to the auto-
matic operation of the switch points A and B
(Figs. 4 and 4*). On the other hand, the ap-
paratus for the operation of the announcements
may be eliminated (Figs. 3 and 32), leaving the
records to automatically control the railway
switches.

Figs. 5 and 6 show in particular a modification
of the system with a view of the automatic con-
trol of the switch points without announcements
by the use of record groups of relays and without
a recording selector. : .

The recording of the destinations in this form
of the apparatus is effected directly in apparatus
provided for each railway switch to be operated.
The selector for the railway switch then picks up
the records one after the other as and when the
switch is cleared by the car or cuts of cars and
distributes the records to the switch operating

5 mechanism.

The recording apparatus for each individual
switch in this arrangement is connected to the
hump station by two wires 10T and 108. If for a
car the switch when viewed from the hump track
is to have the position “right”, the wire 187 alone
is temporarily energized. If the switch when
viewed from the hump track is to have the posi-
tion “left”, the wires 107 and 198 are energized
at the same time temporarily. At the hump sta-
tion, there are provided as many buttons Vi, etc.,
as there are destinations or routes, as in the first
form of the apparatus. For each switch of a
route the button comprises one-or two contacts
(according as to whether it is to be right or left)
which, when the button -is pressed, supplies cur-
rent from terminal 129 to the wire 187 only if the
position of the switch is to be “right”, and to both
wires {07 and 108 if the position of the switch is
to be “left”.

Pig. b gives by way of example the diagram of
the button V3 for route 3 for the classification
yard shown in Fig. 1 on the assumption that all
the switches A, B, C, and D are automatically
operated.

As is apparent fromthe drawings,the operation
of button V3 connects the positive terminal (29
to wire 1074 for switch A to operate switch A to
the right; to wires 10Tz and 108z for switch B
to operate switch B to the left; and to wire (0%c
for switch C to operate switch C to the right, to

2,139,324

thereby establish route 3. The connections for
each of the switches Vi, V2, V4 and Vs, for the
remaining routes 1, 2, 4, and 5 of Fig. 1, to the
wires 187 for switches A, B and C and to wire {08
for switch B are indicated by arrcws in Fig. 5.
It will be clear, moreover, that switches Vi1 and Ve
may also connect terminal {29 to wires 108, not
shown, for switches A and C, respectively, to
operate these switches to the left for routes 1
and 2 and that switches V2 and Vs may be pro-
vided with additional contacts for controlling
switches D, if required. )

Fig. 6 illustrates a recording group comprising
rows of relays provided in this form of the ap-
paratus in place of the relay assemblages E, a
separate group being provided for each switch,
but one of which is shewn. Each row of relays
having the same numerical suffix replaces the as-
semblage E in the control of the switch to which
the group is assigned, except that, in this form,
one additional row is required so that for five
storages six rows of relays in each group are
provided.

As illustrated, but four rows of one group are
shown. All rows are alike, and each includes a
transmission relay X, a counting relay YY, and
2, switch control relay Z each having a numerical
suffix identifying the row. The rows of relays,
like the assemblages E, are used successively, row 1
following the last row of the group, and it is fo
be understood that the contacts above the relays
of the first row in Fig. 6 are the lower contacts
of the relays of the last row in this case, the
sixth row, assuming five storages to be provided.

The wire {087 for the switch which the recording
group controls is arranged to be connected to
each transmission relay X of the group, say relay
X2 for example, by a circuit passing over a lower
contact 189 of the preceding transmission relay

X1, a lower contact 110 of the counting relay Y¥2 4(

of the same row, and an upper contact i1l of
the preceding counting relay YYi.

In this circuit the lower contacts (10 and 109
can be shunted by a branch circuit, i. e., a stick
circuit passing over an upper contact 112 of the
said transmission relay Xa.

The counting relays YY each possess an ener-
gizing circuit passing over the upper contact 120
of the transmission relay X of the same row, and
a stick circuit which passes over their upper con-
tacts {13 and a lower contact f{4 of the preceding
transmission relay X.

The wire {08 is arranged to be connected to
each control relay Z by the upper contact (15 of
the transmission relay X of the same row and an
upper contact 116 of the counting relay YY of
the same row. To facilitate reading the diagram,
the contacts !i5 are shown remote from the
windings of the relays X. Each of the control
relays Z also has a stick circuit which passes over
its contact {7 and the upper contact 116 of relay
YY of the same row.

The control relays Z establish the control cir-
cuits of the switch points for each record; con-
trol to the right by closing the lower contact 118
and control to the left by closing the upper con-
tact 119. The controls thus stored in the re-
cording group are distributed to the switches as
and when the cars pass by means of a step-by-
step system, for example, of the kind previously
described with reference to Figs. 4 and 42,

In this last case, the connection between the
recording group of Fig. 6 and the switch selector
CR, Fig. 42, is effected in the following manner:

A connection is provided, as shown in Fig. 6,
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fromithe positive ‘terminal -92 :of :source “¥7, Fig.
‘42, to-contacts 119 of the:relays Zi,.Zz, etc., each
-.of which is connected to the.corresponding:con-

tacts i, 2, efc., of the switch ‘bank BC:for the
associated track switch, the brush of bank BC,as
shown in Fig. 4%, being connected by a . control
wire: AL or BL to the switch machine SM., ‘A sim-
ilar connection is provided from. the negative. ter-
minal 93 to contacts.i18 of the relays.Z, each of
‘which is connected to.the corresponding contacts
f, 2, ete., of the switch bank BD for the asso-
ciated track switch, the brush of bank BD being
connected to the control wire AR or BR for the
switch ‘machine. It will be .apparent that the
switch will be.controlled :successively by the re-
lays . Z"in'the same manner as. it is.controlled by
the relays G of assemblages E in the first form of
the apparatus. It should be noted, however, that
inthis form it is unnecessary to provide a.switch
bank BU for switch B because of the principle of
individual: recording, the records for route 1 not
being stored. in the recorder for switch B in-this
form of the apparatus.

The operation of the recording group of Fig. 6

is as follows:

At a given. moment, all the counting relays are
held energized over their stick cireuits, except
Certain con-
trol relays are energized (according to the nature
of ‘the orders already recorded) the relay Zz cor-
responding to YYz:-being deenergized. All the
transmission relays X are deenergized.

Suppose that a record is stored by pressing the
button of a route which includes the-switch cor-
responding to the recording group of Fig. 6 and
suppose that the setting of the switch ‘for this
route is to the left, the wires 107 and 108 for

the corresponding recording group are energized

during the time that the button is pressed.

By the circuit extending from the positive bat-
tery terminal 129, wire 187, contact 109 of X1, con-
tact 110 of YY2, contact |11 of YY1, winding of
relay Xz, and to the negative terminal, the relay
XKz is energized and it is the only X relay to be
energized as the back contacts of -all the other
relays YY are open. By c¢losing the contact 120,
the relay Xs energizes the relay Y'Yz which is
maintained -energized hy the closing of its-stick
circuit including contacts 113 and (14.

On the other hand, by closing its front con-
tact 112, the relay Xa completes its own stick

circuit which maintains it energized so long as .

the button is pressed.

By breaking the contact 121, the relay Xa de-
energizes the next counting relay YY¥Ys; which re-
mains deenergized until the next record is re~
ceived and deenergizes if necessary the control
relay Zs.

By the closing of contact [15 of X2 and the
contact 118 of YY2 the energizing circuit of the
control relay Za is completed provided wire {08
is energized. The relay Z: ‘when energized is
maintained energized over a stick circuit includ-
ing "its contact {17. By its contact 119 it com-
pletes the circuit from terminal 92 over the con-
trol wire which leads to the contact 2 of the bank
BC of the switch selector CR. When the button
is released, the relay Xz is deenergized, but the
relays ¥V2 and Z2 remain energized over their
respective stick circuits.

The operation of storing a record therefore in-
cludes:

(1) The energization of that one of the count-
ing relays Y'Y that is deenergized and-in the case
in:which the switch'is to be operated to the left,

the -energization .of -the corresponding -control
relay Z. ' .

(2) The . deenergization of the next counting
relay and, if necessary, of the corresponding con-
trol relay. Tt will be seen that the state.of the
system is the same as before recording, except
that it has advanced one step.as regards the re-
lays which are deenergized.

It-is obvious that if #+1 is the number of the
recording rows there are always n in which the
counting relay is energized, that is to say, there
are 7 routes recorded. It is likewise cbvious that
the functions of classification or counting of the
records are performed solely by the wire 107, the
transmission relays X and the counting relays
YY. By the use of several wires such as 188 and
a combination of control relays such as Z: to Zs
in-each row it would be possible to effect records
of ‘several different characters.

In general, the arrangement constituted by the
transmission relays and the counting relays may
be utilized in combination with any system . of
control, whenever it is-desired to execute the or-
ders in a definite order of succession.

T have now  described in detail two forms of
apparatus embodying my invention. The mode
of operation of this apparatus may be summa-
rized as foliows: In the first form, route designa-

tions are transmitted in the form of code com-
‘binations, by the operation.of one or another of

a series of push buttons V, of which one is pro-
vided for each route. -An auxiliary designation
of ‘quality is also transmitted, by ‘operating a
button ‘14 or 2 each time a bution V is operated.

The designations are recorded successively in *

a series of relay assemblages B by energizing re-~
lays “in different combinations, and are stored
until -cancelled. A rotary selector SE places the
relays-of each assemblage B in turn under the
control of the push buttons until -all the assem-
blasges ‘are occupied, whereupon a signal bell S
is operated. The stored records are cancelled in
thie same -order, either manually by an operator

when the corresponding car reaches its destina-

tion, or automatically when the car passes over
the last switch of its route.

The cancellation of the records renders the as-
semblages again available; thus if five are pro-
vided, the sixth record will be stored in the first

assemblage provided the first record has been §

cancelled.

The stored records are used for two purposes,
one-being to control a series of visual indicators
operating in such a manner as to always exhibit
the stored announcements in the order they are
to be used, the first uncancelled route record be-
ing ~exhibited by the first indicator althoush it
may be stored-in any of the assemblages. The
cancellation of the first record advanees each re-
maining announcement to the next indicator
leaving the last indicator vacant.

The second purpcse for which the stored rec-
ords are .used is to automatically operate one or
more of the track switches to sel up, in whole or
in part, the track route corresponding to the
visual anncuncement. This is accomplished by
rotary selectors controlled by track relays which
place the switches under the control of each of
the assembiages E in turn as the successive cars
vacate the corresponding switch sections.

The second form of the apparatus is arranged
for the -automatic control of the track switches
only without anncuncements, and differs from
the-corresponding portion of the first form prin-
¢ipally in. that: relay chains such as that of Fig. 6
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are used in place of the assemblage E and the
rotary switch SE, and in that individual control
is employed with separate line wires for each
switch, in place of route code combinations.

Although I have herein shown and described
only two forms of apparatus embodying my in-
vention, it is understood that various changes
and modifications may be made therein within
the scope of the appended claims without de-
parting from the spirit and scope of my in-
vention.

Having thus described my invention, what I
claim is:

1. A control system including, a passageway
adaptable of different arrangements for passing
an object from a head point to any one of a plu-
rality of different destinations, recording appara-
tus at the head point including a circuit con-
troller for each of said destinations, an aufo-
matically advancing selector having a given
number of operative positions, a group of relays
for each of said positions each group adaptable
of being energized in a particular arrangement
for each destination, means governed by each
circuit controller when actuated effective to ad-
vance the selector one position and to energize
the relay group corresponding to this new posi-
tion in the arrangement corresponding to the
same destination as the actuated controller,
means for retaining the selected relays of a
group energized to store the destination orders
for as many different objects as positions of said
selector, operating means controlled by the relay
group effective to arrange the passageway for
the destinations corresponding to the selected
arrangement, and means governed by an object
in passing to its destination effective to release
the control of the next succeeding group of relays
for arranging the passageway for the next suc-
ceeding object.

2. A control system including, a passageway
adaptable of different arrangements for passing
an object from a head point to any one of a plu-
rality of different destinations, a central station
from which the passageway is to be manually ar-
ranged for the different destinations, recording
apparatus at the head point including a circuit
controlier for each of said destinations, an au-
tomatically advancing selector having a given
number of operative positions, a group of relays
for each of said positions each group adaptable
of being energized in a particular arrangement
for each destination, means governed by each
circuit controller when actuated effective to ad-
vance the selector one position and to energize
the corresponding relay group in the arrange-
ment corresponding to the same destination as
the actuated controller, means for retaining the
selected relays of a group energized to store the
destination orders for as many different objects
as positions of said selector, and means at the
central station controlled by the relay groups ef-
fective to anncunce the stored destination orders
in the sequence the successive objects are to move
over the passageway.

3. A confrol system including, a passageway
adaptable of different arrangements for passing
an object from a head point to any one of a plu-
rality of different destinations, a central station
from which the passageway is to be manually
arranged for the different destinations, recording
apparatus at the head point including a circuit
controller for each of said destinations, an auto-
madtically advancing selector having a given num-
ber of operative positions, a group of relays for
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each of said positions each group adaptable of
being energized in a particular arrangement for
each destination, means governed by each circuit
controller when actuated effective to advance the
selector one position and to energize the corre-
sponding relay group in the arrangement cor-
responding to the same destination as the actu-
ated controller, means for retaining the selected
relays of a group energized to store the destina-
tion orders for as many different objects as posi~
tions of said selector, means at the central sta-
tion controlled by the relay groups effective to
announce the stored destination orders in the
sequence the successive objects are to move over
the passageway, and means controlled by the an-
nouncing means effective when said given number
of orders are stored for preventing the recording
means from advancing the selector.

4. A control system including, a passageway
adaptable of different arrangements for passing
an object from a head point to any one of a
plurality of different destinations, a cenfral sta-
tion from which the passageway is to be manually
arranged for the different destinations, record-
ing apparatus at the head point including a cir-
cuit controller for each of said destinations, an
automatically advancing selector having a given
number of operative positions, a group of relays
for each of said positions each group adaptable
of being energized in a particular arrangement
for each destination, means governed by each cir-
cuit controller when actuated effective to ad-
vance the selector one position and to energize
the corresponding relay group in the arrange-
ment corresponding to the same destination as
the actuated controller, means for retaining the
selected relays of a group energized to store the
destination orders for as many different objects
as positions of said selector, means at the central
station controlled by the relay groups effective to
announce the stored destination orders in the
sequence the successive objects are to move over
the passageway, and manually controlled means
at the central station effective to successively can-
cel the announcements,

5. A control system including, a passageway
adaptable of different arrangements for passing
an object from a head point to any one of a
plurality of different destinations, a central sta-
tion from which the passageway is to be manu-
ally arranged for the different destinations, re-
cording apparatus at the head point including a
circuit controller for each of said destinations,
an automatically advancing selector having a
given number of operative positions, a group of
relays for each of said positions each group
adaptable of being energized in a particular ar-
rangement for each destination, means governed
by each circuit controller when actuated effec-
tive to advance the selector one position and to
energize the corresponding relay group in the
arrangement corresponding to the same destina~
tion as the actuated controller, means for re-
taining the selected relays of a group energized
to store the destination orders for as many dif-
ferent objects as positions of said selector, a plu-
rality of indicators at the central office one for
each relay group and each indicator capable of
displaying a particular announcement for each
of said destinations, means controlled by the re-
lay groups for governing the indicators effective
to successively display on the indicator the destin-
ations corresponding to the stored orders, and
manually controlled means effective to cancel an
announcement and to advance each of the re-
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maining announcements to the next preceding
indicator. :

6. A control system including a passageway
adaptakle of different arrangements for passing
an object from a: head point to any one of a
plurality of different destinations, a central sta-
tion from which the passageway is to be manu-
ally arranged for the different destinations; a plu-
rality of groups of relays each group adaptable of
being energized in a particular arrangement for
each destination, means for retaining the se-
lected relays of a group energized for simulta-
neously recording the destinations of as many
different  objects as there are groups. of relays,
means at the central station controlled by the
relay groups effective to announce the destination
orders as stored by the groups, an automatically
advancing selector including two contact banks
each bank having a- distinctive contact for each
relay group, means controlled by one bank effec-
tive to deenergize the selected relays of a group
in response to the selector advancing to the cor-
responding contact, means controlied by the other
bank effective to prevent the canceling of the se~
lected relays of the group unless the object has
passed to the destination of the selection, record-
ing apparatus at the head point including a cir-
cuit controller for each destination, and means
controlled by each controller when actuated: ef-

. fective to advance the selector one contact and

to energize the relays of the corresponding group
in the arrangement corresponding to the same
destination as the controller if the previous selec-
tion has been canceled.

7. A control system including, a passageway for
passing an cobject from a head point to any one of
a plurality of different destinations, a central sta-
tion from which an operator is to arrange the
passageway, recording means at the head point
including a circuit controller for each destina-
tion and a plurality of quality controllers, an au-
tomatically advancing selector having a sgiven
number of operative positions,; a group of relays
for each of said positions including a-destina-
tion relay and a quality relay and adaptable of
being energized in a particular arrangement for
each destinationand eachquality, means governed
jointly by a destination controller and a quality
controller when simultaneously actuated effective
to advance the selector one position and to ener-
gize the corresponding relay group according to
the actuated controllers, means for retaining-the
selected relays of a group energized to’ store the
orders for as many different objects as positions of
said selector, and announcing means controlied
by said relay groups. :

8. A control system including, a passageway
adaptable of different arrangements for passing
an object from a head point to-any one:of ‘a plu-
rality of different destinations, recording - abpara-
tus at the head point including a circuit controller
for each of said destinations, an -automaticslly
advancing recording selecter having:a-plurality of
different- operating positions, recerd means for
each of said positions each adaptable:of being
energized in & particular arrangement for each
destination, means governed by each: circuit con=
troller when actuated effective to advance the
recording selector one position and to energize the
record means corresponding to this new position’
in the arrangement -corresponding to: the same

destination as the-actuated controller, means:for
- retaining the record means energized-to store-the

destination orders for-as many-different- objects

750 8s:positions of said selector, a -plurality of oper-
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ating devices capable of different positions for ar-
ranging the passageway for the different destina-
tions, an operating selector for each of such de-
vices each having as manypositions as the record-
ing selectors, means controlled by the record
mean and including & position of the operating se-
lectors effective tc govern the cperating devices,
and means controlled by the successive cbhjects in
passing over the pasageway for synchronizing the
position of the operating selectors with the re-
cording selector.

9. A control- system including a passageway
adaptable of different arrangements for passing
an object from a head point to any one of a plu-
rality of different destinations, recording appa-
ratus at the head point including a circuit con-

troller  for each of said destinations, a -plurality-

of relay asemblages each adaptable of being en~
ergized-in a particular arrangement for each des-
tination; means:responsive to successive operation
of the controller of the recording means effective
to supply current to the asemblages successive-
1y and to energize the relays of each assemblage
in -the arrangement for the destination corre-
sponding to the destination of the controller ac-
tuated for that assemblage, means for each as-
semblage effective to retain the selected relays
energized -to store the destination orders for as
many different objects as there are assemblages,
operating means controlled by the relay assem-
blages effective to arrange the passageway for the
destination ‘corresponding to the selected ar-
rangement, and means governed by an object in
passing to its destination effective to release the
control of the next succeeding assemblage for ar-
ranging the passageway for the next succeeding
object.

10. A control system: including a classification
yvard having a plurality of classification tracks and

‘track switches, each switch having a right-and a

left position and said switches capable of ar-
rangement in various combinations as to positions
te form & distinctive route for each track, a plu-
rality of relay asemblages each adaptable of be-
ing energized ina particular arrangement for
each route; recording means at a head point in-
cluding a eircuit controller for each route, means
responsive  to successive operation of the con-
trollers of the recording means effective to supply
current to the assemblages suceessively and to en-
ergize the relays of each assemblage in. the ar-
rangement:- for the route corresponding to the
route of the controller actuated for that assem-
blage, means for each assemblage effective to re-
tain the selected relays energized to store the
route-orders for as many different cars as there
are assemblages, operating means-for each track
switch, means governed by the relay assemblages
effective  to actuate the opsrating means for ar-
ranging the track switches for the route corre-
sponding to the selected arrangement of that as-
semblage, and trackway means governed by a car
in passing to its classification track effective to
release the conirol of the nexi succeeding assem-
blage to set the track switches for the following
car.

11, A control system including a classification
vard having a plurality of classification tracks
and track switehes, each switch having a right
and a left position and said switches capable of
arrangement in various combinations as to posi-
tions to form a distinctive route for each track,
a first recording means.at a head point including
a -circuit controiler for each route, a second re-
cording means-at the head point including s cir-
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cuit controller for each of a plurality of different
quality conditions, a plurality of relay assem-
blages each adaptable of being energized in a
particular arrangement for each route and each
quality condition, a selector including a distine-
tive position for each assemblage, means respon-
sive to simultaneous operation of a route and
quality controller effective to advance said selec-
tor one position and to energize the relays of
the corresponding assemblage in accordance to
the actuated route and quality controllers, and
means for each assemblage effective to retain the
selected relay energized to store the route and
quality orders for as many different cars as as-
semblages.

12. A control system including a classification
yard having a plurality of classification tracks
and track switches, each switch having a right
and a left position and said switches capable of
arrangement in various combinations as to posi-
tions to form a distinctive route for each track,
a plurality of relay assemblages each adaptable
of being energized in a particular arrangement
for each route, recording means at a head point
including a circuit controller for each route, a
recording selector having a distinctive position
for each assemblage, means responsive to opera-
tion of a controller of the recording means effec-
tive to advance said selector one position and
to energize the relays of the corresponding as-
semblage in accordance to the actuated control-
ler, means for each assemblage effective to retain
the selected relays energized to store the route
orders for as many different cars as assemblages,
operating means for each track switch including
a track selector having a distinctive position for
each assemblage, means controlled by the select-
ed relays of an assemblage and said track selec-
tors for setting the track switch for the corre-
sponding route, and trackway means governed
by a car in passing to its classification track to
advance the track selector one position.

13. A control system including a classification
yard having a plurality of classification tracks
and track switches, each switch having a right
and a left position and said switches capable of

-arrangement in various combinations as to posi-

tions to form a distinctive route for each track,
recording and storing means including a plurality
of different relay groups each capable of heing
arranged in a particular condition for each route
for selecting the separate routes of a series of
individual cars each destined to a distinctive
classification track, trackway means governed by
a car in passing over a track switch in moving
to its classification track to automatically re-
lease the control of the recording and storing
means for setting that switch for the following
car, and means governed by a car passing over
the switch in the trailing direction to render said
trackway means ineffective.

14. A control system including g classification
vard having a plurality of classification tracks
and track switches, each switch having a right
and a left position and said switches capable of
arrangement in various combinations as to posi-
tions to form a distinctive route for each track,
recording and storing means including a plurality
of different relay groups each capable of being
arranged in a particular condition for each route
for selecting the separate routes of a series of
individual cars each destined to a distinctive
classification track, operating means for each
track switch including a selector having a dis-
tinctive position for each group of relays, means
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controlled by each relay group and the selectors
for governing the operating means to set the
switches according to the condition of said relay
group, means controlled by a car in passing a
switch as it moves to its classification track to
advance the selector of the switch one position,
and other means to advance the selector a posi-
tion when its switch is not included in the route
of a car.

15. A control system including a passageway
adaptable of different arrangements for passing
an object from a head point to any one of a
plurality of different destinations, a relay assem-
blage capable of being energized in a particular
arrangement for each destinaticn, operating
means controlled by the assemblage effective to
arrange the passageway for the destination cor-
responding to the selected arrangement of the
relays, controlling apparatus to energize the relay
assemblage and including at the head point a
circuit controller for each of said destinations
and apparatus effective in response to operation
of a controller to clear out the prior arrangement
of the relay assemblage and to then energize the
relays in the arrangement for the destination
corresponding to the controller operated, means
effective to retain the relays in the newly selected
arrangement and to render said controlling ap-
paratus ineffective to control the assemblage, and
means governed by an object in passing to its
destination to restore the control of the con-
trolling apparatus.

16. A control system including a passageway
adaptable of different arrangements for passing
an object from a head point to any one of a
plurality of different destinations, a relay assem-
blage capable of being energized in a particular
arrangement for each destination, operating
means controlled by the assemblage effective to
arrange the passageway for the destination cor-
responding to the selected arrangement of the
relays, controlling apparatus to energize the relay
assemblage and including at the head point a
circuit controller for each of said destinations
and apparatus effective in response to operation
of a controller to clear out the prior arrangement
of the relay assemblage and to then energize the
relays in the arrangement for the destination
corresponding to the controller operated, means
effective to retain the relays in the newly selected
arrangement and to render said controlling ap-
paratus ineffective to control the assemblage,
means governed by an object in passing to its
destination to restore the control of the control-
ling apparatus, and an emergency means includ-
ing a manually operated circuit controller effec-
tive when actuated to restore the control of the
controlling apparatus.

17. A control system including a passageway,
adaptable of different arrangements for passing
an object from a head point to any one of a plu-
raiity of different destinations, operating means
effective to arrange the passageway for the differ-
ent destinations, a series of relay assemblages
each capable of being energized in a particular
arrangement for each destination, controlling
apparatus for energizing the assemblages and
including at the head point a circuit controller for
each of said destinations and apparatus effective
in response to successive operation of the con-
trollers to successively clear out the prior arrange-
ment of each assemblage and to then energize the
relays of the assemblage in the arrangement for
the destination corresponding to the controller
actuated for that assemblage, means governed by
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éach assemblage effective to actuate thé operating
means to arrange the passageway for the destina-
tion corresponding to its selected arrangement,
other means for each assemblage. effective to re-
tain its relays in the newly selected arrangement
and to restrain the next succeeding assemblage
from governing the operating means, means con-
trolled by the assemblages to render the control-
ling apparatus ineffective when all of the assem-
blages are energized to store the . destination
orders for as many different objects as there are
assemblages, and means governed by an object in
bassing to its destination to release the control
of the next succeeding assemblage over the oper-
ating means and to restore the control of the con-
trolling apparatus over the last effective assem-
blage. i

18. A control system. including a passageway
adaptable of different arrangements for passing
an object from a head. point to any one of a plu-
rality of different destinations, operating mesans
effective to arrange the passageway for the differ-
ent destinations, a series of electroresponsive
governing units each capable of being energized
in a particular arrangement for each destination,
controlling apparatus for energizing said units
and including a circuit controller for each of said
destinations and effective in response to succes-
sive operations of the controllers to successively
clear out the prior arrangement of each unit and
to freshly energize the unit in the arrangement
for the destination corresponding to the control-
ler ‘actuated for that unit, means governed by
each unit effective to actuate the overating means
to arrange the passageway for the destination
corresponding to its selected arrangement, other
means for each unit effective to retain it in the
newly selected arrangement and to restrain the
next suceceeding unit from governing the operat-
ing means, means controlled by the units to
render the controlling apparatus ineffective when
all the units are energized to. store the destination
orders for as many different objects as there are
units, and means governed by an object in passing
to its- destination to release the control of the
next stcceeding unit over the operating means
and to restore the control of the controlling ap-
paratus over the last effective unit. .

19. A control system including a passageway
adaptable of different arrangements for passing
an object from a head point to any one of a plu-
rality of different destinations, a first recording
means at the head point including a circuit con-
troller for each destination, a second  recording
means at the head point including a circuit con-
troller for each of a plurality of different auality
conditions of anobject, a relayassemblage adapt-
able of being energized in a particular arrange-
ment for each destination and for each quality
condition, circuit means to energize said relay
assemblage and effective in response ‘to simul-
taneous operation of a destination.and ouality
controller to energize the relays in accordance to
the actuated destination and quality contrellers,
and other circuit means effective to retain the
selected relays energized to store such destination
and quality orders.

20. A control system including a vassageway
for passing an object from a head point to any
one of a plurality of different destinations, a
series of electroresponsive indicating units each
capable of displaying a particular annsuncement
for each of said destinations, controlling-appar-
atus for energizing-said units and: including =
controller at the head point having a particular
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position for each destination and apparatus effec-
tive in response to successive operations of the
controller -to: its different positions to progres-
sively energize the units of the series with each
unit displaying the announcement corresponding
to: the: destination, for the position  of the con-
troller that effected: energization of that unit, a
selector having as many different positions as
there are indicating units and normally set at a,
given position, circuit means controlled by said
selector effective in response to successive oper-
ations.of the selector-to its different positions to
successively - cancel the - announcement of each
indicating unit and to. substitute by a fresh an-
nouncement. the anncuncement: of the next fol-
lowing . unit, and: an energizing circuit for said
selector including a normally open contact and
effective to advance the selector.one position each
closing of the contact.

21. A control system including a passageway

for passing ‘an: object: from a head point to any.

one of a plurality of: different destinations, a
series of electroresponsive indicating units each
capable of displaying a particular announcement
for each of said.destinations, controlling appa-
ratus for energizing said units and including a
controller at the head point having a particular
position for each destination and apparatus effec-
tive in response to successive operations of the
controller to its different positions to progressively
energize the. units of the series with each unit
displaying the announcement corresponding to
the destination for the position-of the controller
that effected” energization of that unit, means
governed by said units effective. when all of the
units are energized-to render the controlling ap-
paratus ineffective to control the units, and means
effective when actuated to cancel the announce-
ment of ‘each unit-and to substitute by a fresh
announcement the announcement of the next
following  unit leaving the last unit without an
announcement, and means-controlled by the last
unit when left without an announcement to re-
store control of the.controlling apparatus over
that unit.

22. In combination with a power-operated
railway track switch, a series of relay assemblages
each including relays-adapted to be energized in
a particular arrangement for each position of
the track switch, manually operable means at a
remote point for energizing: said relay assem-
blages-selectively one at a time in order to simul-
taneously-store a series of controls for the track
switch, each. relay assemblage remaining ener-
gized until cancelled; switch  operating means
arranged to be connected to any one of said
relay -assemblages to operate the track switch to
a, position in-accordance with the energization of
the relays of the assemblage to which it is con-
nected,; and means responsive to the passage of
a-car over the track switch to transfer the con-
nection of the switch operating means from the
relay- assemblage to which it is then connected
to the next succeeding relay assemblage of the
series.

23. In combination with a switch section of
railway track including a power operated track
switch, a series of relay assemblages each in-
cluding relays adapted to be energized in differ-
ent arrangement to store different controls for
the track switch, manually operable means at a
point which cars pass before reaching the switch
for selectively energizing said relay assemblages
one at g time in order, said assemblages remain-
ing energized to -store a plurality of switch con-
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trols until manually cancelled, track controlled

means rendered effective each time the switch
section becomes occupied and is then vacated by
a car for operating the track switch in accord-
ance with one of said stored controls, and can-
celling means controlled by said track controlled
means for preventing any one of said relay as-
semblages from effecting a second operation of
the track switch until such assemblage is again
energized by said manually operable means.

24. In combination with a stretch of railway
track including a power operated track switch,
a series of relay assemblages each including re-
lays adapted to be energized in different arrange-
ments to store different controls for the track
switch, circuit controllers at a point which cars
pass before reaching the switch for selectively
operating said relay assemblages one at a time
in order in acecordance with the routes over the
switch that are to be taken by said cars, means
including said relay assemblages and independ-
ent of the positions of said cars in the stretch
for simultaneously storing a plurality of said
switch controls until the cars to which they cor-
respond pass over the track switch, and means
controlled by each car in passing over the track
switch for automatically operating the switch in
accordance with a different one of said controls.

25. In combination with a stretch of railway
track including a power operated track switch,
a series of relay assemblages adjacent the switch
each including relays adapted to be energized in
different arrangements to store different controls
for the track switch irrespective of the position
of cars in the stretch, circuit conftrollers at a
point which cars pass before reaching the switch
for operating said relay assemblages in accord-
ance with the routes over the switch that are to
be taken by said cars, selecting means for oper-
ating said relay assemblages one at a time in
order in response to the repeated operation of
said circuit controllers and effective irrespective
of the pesition of the cars in the stretch to store
g plurality of switch controls until the cars to
which they correspond pass over the track switch,
and means controlled by each car in passing over

the track switch for automatically operating the

switch in accordance with the stored control for
the next following car.

26. In combination with a stretch of railway
track including a power operated track switch,

a series of relay assemblages each including re-

lays adapted to be energized in different arrange-
ments to store different controls for the track
switch irrespective of the positions of cars in the
stretch, circuit controllers at a point which cars
pass before reaching the switch for selectively
operating said assemblages one at a time in order
in accordance with the routes over the switch
that are to be taken by said cars, and track con-
trolled means rendered effective each time the
switch section becomes occupied and is then va-
cated by a car for operating the track switch
in accordance with a different one of said stored
controls, ’

27. In train describing apparatus, a stretch
of railway track including a plurality of track
switches leading to different destinations, two
groups of manually operable keys for describing
cars of different classes and destinations and lo-
cated at a point which said cars pass before
reaching said switches, comprising one group in-
cluding a key for each different class and an-
other group including a key for each different
destination, a plurality of relay assemblages each
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including relays adapted to be énergized in differ-
ent arrangements to store the descriptions of the
cars, selecting means for successively energizing
said relay assemblages one at a time in order in
response to successive operations of selected ones
of said keys, and means preventing the energiza-
tion of any of the relays of an assemblage unless
a key of each group is operated.

28. Control apparatus for a power operated
railway track switch comprising a manually oper-
able control contact for each position of the
switch, step-by-step apparatus having a plurality
of operative positions, a relay assembiage for each
position of said apparatus, each said assemblage
including relays.adapted to be energized in differ-
ent arrangements to store different controls for
the switch, means governed by each said con-
tact when actuated to energize a relay assemblage
selected in accordance with the position that the
step-by-step apparatus cccupies and to advance
said apparatus to the next operative position,
and means for controiling the track switch in
accordance with the condition of each of said
relay assemblages in turn as successive cars pass
over the switch.

29, In combination with a railway track lay-
out including a plurality of traffic routes, power
operated track switches for establishing said
routes, a relay assemblage including relays
adapted to be energized in different arrangements
including a distinctive arrangement for each traf-
fic route through the layout, means controlled by
said relays when energized for controlling the
track switches to establish the corresponding
route, and means preventing the release of said
relays until a car has passed over the last switch
of the route.

30. In combination with a railway track iayout
including a plurality of traffic routes, power
cperated track switches for establishing said
routes, a relay assemblage including relays
adapted to be energized in different arrangements
including a distinctive arrangement for each
trafiic route through the layous, mecans conurolied
by said relays when energized for controlling the
track switches to establish the corresponding
route, track controlled means effective to remove
each switch in turn from control by said relays
as a car passes over the switch, and means pre-
venting the release of said relays until said car
passes over the last switch of the route.

31. In combination with a railway track layout
including a plurality of traffic routes, power oper-
ated track switches for establishing said routes,
a series of relay assemblages each including re-
lays adapted to be energized in different arrange-
ments each of which corresponds to a particular
trafiic route through the layouf, track controlled
means for each track switch for placing the
switch under the control of each relay assemblage
of the series in turn as successive cars pass over
the switch to effect its operation in-accordance
with the route for the next succeeding car, and
means controlled by each relay assemblage when
a switeh which is not included in the route to
which the arrangement of the relays of said as-
semblage corresponds is placed under its control
for transferring the control of said switch to the
next succeeding assemblage of the series.

32. In train describing apparatus, a relay as-
semblage at a control station comprising a plu-
rality of relays adapted to be energized in differ-
enf combinations each of which constitutes a de-
scription of the class and destination of an ap-
proaching car, control means located at a point
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which cars pass before reaching said control sta-
tion comprising two groups of manually operable
keys one group including a key for each destina-
tion and the other group including a key for each
class of car, and means responsive to the simul-
taneous operation of a key of each group for en-
ergizing  selected relays of said assemblage to
store the description of a car of corresponding
class-and destination.

33. In train describing apparatus, a relay as-
semblage at a control station comprising a plu-
rality of relays adapted to be energized in differ-
ent combinations each of which constitutes a de-
scription of the class and destination of an ap-
proaching car, control means located at a point
which cars pass before reaching said control sta-
tion comprising two groups of manually operable
keys one group including a key for each destina-
tion and the other group including s key for each
class of car, means responsive to the simultaneous
operation of a key of each group for energizing
selected relays of said assemblage {o store the
description of a car of corresponding class and
destination, and track: controlied means con-
trolled by a. car passing said control point for re-
leasing said relay assemblage.

34. A control system including a passageway
adaptable of different arrangements for passing
an object from a head point to any ong of a plu-
rality of different destinations, recording appara-
tus at the head point including a circuit con-
troller for each of said destinations, a plurality
of relay assemblages each adaptable of being en-
ergized in a particular arrangement for each
destination, means responsive to successive oper-
ation of the controller of the recording means ef-
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fective to supply current to the assemblages suc-
cessively and to energize the relays of each as-
semblage in the arrangement for the destination
corresponding to the destination of the controller
actuated for that assemblage, means for each
assemblage effective to retain the selected relays
energized to store the destinations for as many
different objects as there are assemblages, oper-
ating means controlled by the relay assemblages
effective to arrange the passageway in accordance
with the destination stored in one of the relay
assemblages, and means governed by an object
in passing to its destination effective to control
said operating means in accordance with the
destination previcusly stored in another relay as-
sembilage.

35. Contrel apparatus for a power operated
railway track switch comprising a circuit con-
troller for each position of the switch, step-by-
step apparatus having a plurality of operative
positions, a relay assemblage for each position of
sald apparatus, each said assemblage including
relays adapted to be energized in different ar-
rangements to store different controls for the
switch, means governed by each said circuit con-
troller when actuated to energize a relay assem-
blage selected in accordance with the position
that the step-by-step apparatus cccupies and to
advance said apparatus to the next operative
position, and means for controlling the irack
switch successively in acecrdance with the condi-
tion previously imposed upon each of said relay
assemblages as successive cars pass over the
switeh.
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