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This invention relates to train dispatching
systems, and more particularly to a synchro-
nous selector system for controlling the
switch machine “and signals of such a dis-
patching system.

In dispatching the movement, of traing, it is
necessary or desirable to control a large num-
ber of signals and switch machines over a
comparatively few wires by reason of the
fact, that the switch machine and signals are
located many miles from the dispatcher’s of-
fice. Also, in a system of this kind, in order
for the dispatcher to keep in touch with the
apparatus along the railway track, it is de-
sirable to transmit OS indications to inform
the dispatcher of track circuit occupancy, the
indicating condition of signals, and the posi-
tions of switch machines. Since numerous
of these track way conditions may change
simultaneously, it is difficult to use code ro-
sponsive mechanisms for transmitting these
OS indications to the dispatcher’s office, al-
though a synchronous selector system, in
which a large number of successively avail-
able message channels are obtainable, ap-
pears to be peculiarly adaptable. Also, in a
system of the synchronous selector type, it is
desirable to have the dispatcher informed al
all times as to the operativeness of the syn-
chronous selectors, especially is it desirable
to inform the dispatcher, if one of the way-
station selectors should get out of step or
synchronism with the selector located in the
dispatcher’s office.

In accordance with the above and other
important considerations, the present inven-
tion contemplates the use of a synchronous
selector system, in which it is necessary for
each of the various selectors to tale each step,
the selector being of the step-by-step ‘type,
in order to keep the mechanism in operation,
so that the failure of any way-station selector
is manifested in the dispatcher’s office b
stopping of the entire system. It is further
proposed in accordance with the present in-
vention to have cut-out means in the dis-
patcher’s office, whereby, if the apparatus has
come to0 a stop because one of the way-station
selectors has failed to respond, the dispatcher
may cut out the checking mechanism and

1929, Serial No. 358,076,

again allow such apparatus that is in work-
ing condition, to operate in response to the
closing of said cut-out switch.

As another object of the Present invention,
1t is proposed to double the capacity of the
synchronous selector system by making dis-
tinctive channel circuits available at g partic-
ular point in the cycle of operation of the syn-
chronous selectors by “automatic hesitation”,
which resides in the provision of means for
automatically causing the synchronous selec-
tors to stop at a particular pointin their cycle
for a sufficient period of time to allow a slow-
shifting contact to move and establish a dis-
tinctive message channel.

Other objects, purposes, and characteristic
features of the present invention will be in
part obvious from the accompanying draw-
ings and will in part appear from the accom-
panying detail description. o

In describing the invention in detail refer-
ence will be made to Figs. 1A and 1B, which
if laid end to end constitute one embodiment
of the present invention, Fig. 1A conven-
tionally illustrating the dispatcher’s office
equipment and Fig. 1B showing convention-
ally the wayside equipment of one way-sta-
tion together with part of the wayside equip-
ment of another way station, and to Fig. 2
which shows a portion of Fig. 1A on an en-
larged scale. ‘

Referring first to Fig.
wherein there has been shown a passing sid-
ing PS of a single track railway system which
I practice has a Iarge number of passing
sidings of the type shown. This passing
siding is equipped with a starting signal 2,
a dwarf starting signal 24, an entering main
signal 1, and a take siding signal 19, at the
cast end thereof. The track switch of said
passing siding PS, is controlled by switch
machine 8M2, this track switch being provid-
ed with the usual detector track circuit in-
cluding the track relay TR? and the track
battery 4. The switch machine SM2, as shown
Is controlled by the switch machine relay
SMR2, as conventionally shown by a dotted
line, this switch machine relay SMR? being

1B of the drawings,

controlled through the medium of a synchro-
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nous selector system in a Ianner as moreé
clearly pointed out hereinafter.

In the dispatcher’s office is a miniature re-
production of the railway system to which
the present invention is applied, of which the
miniature passing siding ps only has been
shown (see Fig. 14). This miniature pass-
ing siding ps has associated therewith an in-
dicating lamp I, which is controlled through
the medium of the synchronous selector sys-
tem, so as to be illuminated when the de-
tector track relay TR*1s de-energized. Also,
associated with the east end of the miniature
passing siding ps is the lever L*
li]gg the switch machine relay SMR? (see Fig,
iB).

The synchronous selectors SS9, S8, and
S92 are constructed very much alike, and for
this reason like parts will be assigned like
reference characters. Wach of these selectors
includes a selector shaft 5 which is tensioned
in a-clock-wise direction through the medium
of the pinion 6 driven by the spring operat-
ing gear 7, which gear 7 is operated by the
coil spring 8 rewindable by the ratchet gear
9 through the medium of stationary pawl 11
and movable pawl 12, which movable pawl
is operated by the armature 13 of the wind-
ing magnet WM®. ‘This shaft 5 being ten-
sioned, in a clock-wise direction as just ex-
plained, is caused to be operated by a step-
by-step escapement magnet including a palat
14 operated by clectro-magnets 15 and 16.
The shaft 5 also includes a rotating contact
arm 20. The distinguishing feature of the
dispatcher’s office selector SS° from the vari-
ous way-station selectors, such as selector 552,
resides in the provision of means for hold-
ing these selectors In their normal zero posi-
tion, in that the central station selector is
held in its normal position by the mainte-
nance of current flowing in the escapement
electro-magnet 15, as readily traced from
the drawings, whereas the way-station SS? is
held in its normal zero position by an electric
lock comprising a projecting pin 21 project-
ing from the shait 5%, hich pin 21 engages
the armature 22 of a lock magnet LMz Al
of the various selectors S8°, S5, S82, ete. are
operated in synchronism through means 0
line relays Le, L, L7 etc. all connected in
series. The dispatcher’s office equipment also
includes a master relay MR having multiple
contacts 25 and 26, which are held in the
last actuated position by suitable stick means,
such as permanent magnets 27 and 28, and
includes oppositively disposed electro-mag-
nets 29 and 38. In order to give a long start-
ing impulse for winding the various clock-

work mechanisms of the synchronous selec-

tors, and for synchronizing the various syn-
chronous selectors, the starting relays St and
S* have been provided in the dispatcher’s
office. ' :

Tt is considered expedient to normally hold

for control--
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the synchronous selectors at rest, and to as-
sure that they will carry out a particular con-
trol of indication function, it 1s proposed to
run these selectors through at least two cycles
of operation each time that the system is niti-
ated, and the relays E, F, and G in the dis-
patcher’s office have been provided for this
purpose. The indicating lamp I® in the dis-
patcher’s office is controlled from the track
relay TR? at the second way-station through
the medium of indicating relays IR* and IR
In order to cause the synchronous selector
to be stepped along at the usual step-by-step
rate, and to hesitate or remain at a particu-
lar indicating position for an appreciable pe-
riod of time Tor the purpose of setting up an
additional message channel by the principle
of “automatic’ hesitation” heretofore men-
tioned, the relays L M, N, and O, have been
provided.

It will be noted here,
supply sources 40 and
connected to a common wire G, so that their
respective sectlons give positive or negative
potentials in respect to said common wire C.
Also, battery 30 gives a positive potential in
respect to said common wire C. Hence, cir-
cuits will be traced from the positive or nega-
tive terminals of the battery source involved,
through the various contacts and relay mech-
anisms to the common wire C only. .

Having now pointed out in a general way,
what the functions of the various devices are,
and having co-ordinated the way side equip-
ment with the dispatcher’s office equipment,
it is believed expedient to consider the op-
eration of the system, in order to get a clear
understanding of its operating features and
characteristics. o

that battery power
80 have mid-points

OPERATION

Normal conditions—Let us_first consider
the normally closed circuits in the system,
and thereaffer note when these circuits are
broken and when other circuits are complete
as the sequential steps in the operation are
taken up. : -

Attention is directed to the fact, that the
escapement magnet 15 in the. dispatcher’s

f office is normally energized through a circuit

beginning at the positive terminal of the bat-
tery 80, wire 10, winding of the electro-mag-
net 15, wire 17, contact 18 of the line relay
L?, to the common wire C. Also, it should
be noted that the electro-magnet 152 at the

“second way-station is- normally energized

through a circuit beginning at the positive
terminal of the battery.81, contact 39 of the
line relay L2, wire 33, winding of the magnet
152, wires 34, 35, 36, and 37, to the negative
terminal of battery 31. ~Attention is further
directed to the fact, that even through this
circuit just traced for electro-magnet 152 were
broken, the shaft 5% would not be free to rotate
in response to the torque of its main spring 8%,
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because the stop armature 22 of the lock
magnet LM?* prevents rotation of this shaft
5% It should also be noted, that a starting
relay S* is normally energized by a circuit
beginning at the positive terminal of the
battery 30, wires 10 and 59, back contact 58
of the starting relay S*, wire 17 to the relay

?, to_common wire C. The line relays L,
L* and 12 are energized with negative poten-
tial through a circuit traced ag follows :—
from the negative terminal of battery 80,
through contact 25 in a left hand position,
wire 81, relay Lo, stepping wire 140 to the
first way-station, relay I, stepping wire 142
to the second way-station, relay L2, stepping
wire 143, to the common wire C.,

Transmission of O. S. Z"IL(ZZ'CCZZ’ZO‘TLS.*H&.V~
Ing now traced all of the normally closed cir-
cuits, let us consider the operation of ‘the
system when it is initiated from g way-sta-
tion. In this connection it may be pointed
out that if the apparatus is initiated from a
way-station, due to the de-energization of a
track relay the apparatus remains in opera-
tlon so long as the track relay is de-energized
but that in the event the system 1s initiated
from the dispatcher’s office, as by the move-
ment of one of the control levers, the syn-
chronous selector system  operates only
through two complete cycles of operation as
it is again brought to a stop.

Let us now assume, that a train is moving
from left to right through the passing siding
PS and is occupying the detector track cir.

5 cuit containing the track relay TR2 thus

causing de-energization of thig track relay
TR®  Dropping of the contact 41 of this
track relay TR connects the message cirenit
to the common wire and in response thereto
effects energization of the starting relay St
in the dispatcher’s office through the follow-
Ing circuits :—from the positive terminal of
the battery 40, through wires 49, 43,44, 45, 46,
and 47, winding of the starting relay St, wire
48, contact 49 on the selector arm 20, wire 50,
through the message wire to. the second way-
station, wires 51 and 52, back contact 41 of
the track relay TR?, wire 53, bridging mem-
ber 54 of the selector arm 202 slip ring 55,
wire 56, to the common wire (. The start-
ing relay S* will, a short time after comple-
tion of this circuit, raise its contact 58 to
break the energizing circuit for the starting
relay 82, heretofore traced, and completing
winding magnet WM,
which may be traced as follows ~—ifrom the
positive terminal of battery 30, through wires
10, and 59, front contact 58, of the relay S,
wires 60 and 61, winding of the magnet WM,
to common wire C. De-energization of this
circuit for magnet WMe effects re-winding
of the clock-work mechanism of the dis-
patcher’s office selector SS°, A fter g short
time, the starting relay S?, being slow-drop-
ping, completes the following circuit for op-

3

erating the master relay MR to its right hand
position :—from the positive terminal of bat-
tery 30, through wires 10 and 59, front con-
tact 58 of relay St, wires 60 and 63, back con-
tact 64 of the relay 52, wires 65 and 66, op-
erating magnet 88 of the master relay MR,
wire 67, checking wire 68, contact 71 of the
line relay Lt in 1ts left hang position, wires
69 and 70, contact arm 20t of the synchronous
selector S8, checking wire 72, contact 73 of
the line relay L in a left hand position, wires
74 and 75, arm 202 of the synchronous selec-
tor 582, checking wire 7 6, to common wire C.
With this circuit completed it being noted
that this checking eircuit includes contacts of
all the synchronous selectors, so that the syn-
chronous selectors and line relays at all points
must be in corresponding positions, the con-
tact 25 and 26 of the master relay MR op-
erate to their right hand positions, thereby
operating the line relays 10 L2, and 12 to
their right hand positions, through a circuit
traced as follows:—from the positive ter-
minal of the battery 80, through contact 25
of the master relay MR being in a right hand
bosition, wire 81, through the stepping circuit
including the relays L, L', and L2 in series as
heretofore traced, to the common wire C.
Placing positive potential on the stepping cir-
cuit, causes the contacts of the line relays Le,
Lt and 12 to assume their right hand posi-
tions, thereby de-energizing the electro-mag-
nets 15, 15' and 152 and energizing the elec-
tro-magnets 16, 16! and 16s, Hence, the
pawls 14, 14' and 142 move to the left, allow-
ng the selector S0 to take one step, and
allowing the selectors §St and 882 to take
one step after their lock magnets LM* and
LM? have been energized.

As soon as the contacts of the line relays
Le, Tt and 12 have assumed their right hand
positions, the energizing circuit for the mag-
net 38 of the master relay MR is opened at
the checking civeuit contacts. The circuit for
the starting relay S* is broken at the segment
49 of the selector SS° with the arm 20 now
at the first step position which allows the con-
tacts of the slow releasing relay St to drop
away, effecting the energization of the re-
lay Sz, )

It will be noted here, that the releage period
of the relay St is greater than the time re-
quired for any, or all of the way-stations to
complete the first step. Thus, the checking
circuit contacts will be cloged completing a
cireuit for the magnet 29 of relay MR, as arm
20 of selector SS° s in the first step position,
before the contacts of the relay St shall have
dropped away, so that the magnets 29 and 38
of relay MR are both energized at once. How-
ever, as the contacts 25 and 26 ave in g right
hand position, they remain in that position
until the magnet 38 ig de-energized by the
energization of the relay Sz,

During the time that the contacts of relay
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R 2 3
relay S? are being

St are dropping away and the contacts of
de-energized, the contacts
of the line relays L°, Lt and L7 remain in
right hand positions, until said relays S* and
S% assume proper positions and all the way-
station selectors have responded to the first
step. Hence, the energy applied to the mag-
nets 16, 16* and 16 will be of such duration
that the pawls 14* and 142 will be energized
to an extreme left hand position which closes
contacts Tor energizing the lock magnets LM+
and LM2, This first impulse, being of a
rather long duration, causes the lock magnet
LM? to be energized through the following
circuit —from the positive terminal of the
battery 31, (see Fig. 1B), through wires 83
and 84, winding of the magnet LMz, wire 85,
contacts 86—87 being slow releasing as these
contacts close only after the escapement mag-
net 162 is energized for a longer period of
time than the usual stepping period, wires

88, 36 and 37, to the negative terminal of the
battery 81. The completion of this circuit
raises the lock armature 22 and releases the
lock pin 21. Also, operation of the armature
99, closes the contacts 89—90 for closing the
re-winding circuit traced as follows :—irom
the positive terminal of battery 31, through
wires 83 and 91, contacts 89—90, wire 92,
winding of magnet WM?, wires 93 and 37, to
the negative terminal of battery 31. Thus
the re-winding of the synchronous selector
S92, is accomplished during the time of de-
energization of the starting relay S* and the
re-energization of the starting relay S%

Tt should be noted, that in the mean time
the arm 20 of the selector SS° having been
operated to the first step position as formerly
stated, has closed the following cireuit which
by itself cannot cause operating of selector
90 yntil another circuit, as presently pointed
out is broken. This cireuit, which is the ener-
gization cireuit for magnet 29 of relay MR,
may be traced as follows —from the positive
terminal of battery 80, through wire 10, slip
ring 96 of the selector S8°, contact 97, wire
98, magnet 29 of the master relay MR, wire
99 through the checking circuit heretofore
traced, to common wire C. The magnet 29 18
thus energized, but since the contacts 25 and
96 were assuming the right hand position at
the time, and since the magnet 38 is still ener-
gized, the master relay MR is not moved to
the right, until the magnet 38 is de-energized,
which occurs immediately upon picking up of
the starting relay 5% and we may assumme that,
that has now taken place, and that the main
relay MR is again operated to the left which
operates the contacts of the line relays L,
1 and L2 tothe left. Each of the way-station
celectors as well as the dispatcher’s office selec-
tor, now take another step in response to their
respective line relays. 1t will be noted that
each time the selector SS° has taken a new
step in response to the position assumed by

.gtarted from rest in response
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the line relay LR?, this selector effects opera-
tion of the contacts of the master relay MR to
the opposite position, which master relay in
turn causes the operation of the contacts of

the line relay LR?. Also, the de-energization

of relay St opens the circuit for the magnet
WM, so that its armature drops away ready
to effect the winding of spring 8 at the begin-
ning of the next cycle.

Tn this connection it should however be
noted that the energization and operation of
the master relay MR is in response to an
energizingcircuitwhichincludes the checking
cireuit, including contact 71 and 73 of line
relays Lt and L% and that as soon as any oneé
of the way-station devices fails to take its
step, when it should, this checking circuit is
opened, and the entire apparatus stops at that
particular point in the cycle of operation of
the synchronous selector system. From this
it appears, that any derangement of parts of
the stepping mechanism or circuits associated
therewith will effect stopping of the system
and apprize the dispatcher of the failure.
Since some of these failures may be of little
importance, the dispatcher may, if he wishes,
close his cut-out switch CO to shunt the check-

ing circuit herstofore mentioned and allow

the apparatus to run without the check af-
forded by this checking circuit.

As we now understand the apparatus, if
once initiated the various synchronous selec-
tors S8°, SSt, and SS? will be operated step-
by-step in synchronism. This step-by-step
operation can, however, only continue, until
the arm 20 of the dispatcher’s selector SS°
reaches its zero position, for, as soon as that
occurs, this arm 20 assumes a position in the
gap cut in the slip ring 96, so that the mas-
ter relay MR is unable to receive current in
the manner heretofore explained. If, how-
ever, the track relay TR? is still in its ‘deen-
ergized position, the starting relay S* will be
energized after a short time, thus releasing
the apparatus and allowing it to run through

_another cycle of operation.

Having now explained how the system is

1 to dropping of

the track relay TR?, let us see how the fact,

that this track relay TR? has dropped, is
manifested in the dispatcher’s office.

Ag the arms 20 and 20% are rotated In syn-
chronism when they reach the tenth posi-
tion, they engage contacts marked “10th” and
close the following circuit, it being noted that
this point in the cycle the selector SS* con-
nects the message wire directly to the com-
mon_ wire :—from the positive terminal of
the battery 40, through wires 42, 43 and 101,
upper winding of the indicating relay IR
wire 102, back contact 103 of the relay N,
wire 104, to the “10th” contact of the inner
contact ring of the selector mechanism SS°,
slip ring 103, wire 106, contact 26 of the
master relay MR assuming its right hand
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position, wire 107, contact 108 of the relay
LR® assuming its left hand position, while
the current is building up in its coils for caus-
Ing its contacts to move to the right effecting
the selector SS° to take the next step, to the
message wire 141, wires 51 and 109, back con-
tact 110 of the track relay TR2, wire 111,
contacts 112 and 113, wire 114, contacts 115
and 116, wire 117, “10th” contact of selector
S82, segment 54 of the arm 20, slip ring 55,
wire 56, to the common wire C. At this point
it is desired to point out that the contacts
86, 113, and 116 of the way station selector
882 are slow-acting and will not be operated
from their biased position, unless the escape-
ment palat 142 is operated to the correspond-
ing position for an appreciable period of
time. Under the condition assumed, the ap-
paratus was not caused to hesitate on the
tenth contact marked “10th” so that the
switch member 116 is assuming its left posi-
tion. In other words, these contacts 86, 118
and 116 assume their spring biased Positions
when the system is synchronously stepped for
and are moved to their op-
posite positions when the system is at rest or
hesitates at a particular contact which it does
not do for transmission of OS indications.
The circuit just traced causes energization of
the indicating relay IR*, and with its contact
120 once up, a stick circuit is closed which
holds this relay IR* energized throngh the
following circuit, and also picks up the indi-
cating relay IR?:—from the positive termi-
nal of battery 30, through wire 10, upper
winding of the indicating relay IR?, wire
122, lower winding of the relay IR*, wire 123,
front contact 120 of the relay IR, wires 124
and 125, contact 196 of the relay E, to the
common wire C. With the relay IR once
energized, its front contact 127 closes a stick

circuit for this relay through the following

circuit :—from the positive terminal of bat.
tery 30, through wires 10 and 128, lower wind-
ing of the relay IR2 wire 129, front contact
127 of the relay IR?, wires 130 and 131, con-
tact 132, of the relay E, to the common wire
C. Energization of the relay IR? applies cur-
rent to the indicating lamp I2 through the
following circuit :—from the positive termi-
nal of battery 30, through wire 10, indicat-
ing lamp I°, wire 133, front contact 134, wire
135, to the common wire C. The indicating
lamp I? is thus illuminated in response to
dropping of the track relay TR.

It may be pointed out that the reason for
using two indicating relays TR* and IR? each
of which is stuck up through its own stick
circuit, is to avoid a flickering or a single
momentary flashing of the indicating lamp
I# for each cycle of operation. In other
words, these relays TR* and TR? are used to
hold over, so to speak, the momentary indica-
tion transmitted from the track relay TR,
This is accomplished in the following way :—

5

at the end of the first revolution of the syn-
chronous selector SS2, the armature A® of the
relay I is operated to the left and then to the
right, thereby first breaking the stick circuit
for the relay IR?, but since this relay is
energized by two entirely different circuits
this relay will not be dropped, but upon en-
ergization of the relay E toward the right the
stick circuit for the lower winding of indi-
cating relay IR?is broken thereby causing de-
energization of this relay TR*. At the end of
the next revolution of the selector 9552, the
breaking of the stick circuit for the relay IR?
is effective to drop the relay IR? and ex-
tinguish the lamp T2, unless in the mean time
another indication has come from the traclk
relay TR? and has picked up the indicating
relay TR in a manner as heretofore explained,
in which event the indicating lamp I2is not
extinguished. Tt is thus seen that the indi-
cating lamp I* may be maintained illuminat-
ed, so long as the track relay TR? remains de-
energized.

The relay IR? also serves another purpose,
by providing a contact 146, which insures
that the system shall be initiated continunally,
after the system has been initiated due to the
de-energization of a track relay governing an
OS channel, so long as an OS channel oar-
ries an indication that there is a train pres-
ent on any OS-ing track section; and also
provides that the system shall operate for two
cycles after said OS indication ceases to be
transmitted to the dispatcher’s office. The
advantage of this resides in the fact, that
there is no time lost in receiving the initiat-
ing impulse from the way station, thus the
synchronous selectors opeérate through suc-
cessive cycles more rapidly while the system
is indicating the presence of g train upon an
OS-ing track section. This Initiating circuit,
as accomplished by the OS indicating relay
IR? is traced as follows:—from the positive
terminal of battery 40, to wires 49, 43, 44,
45, 46 and 47, relay S, wire 48, wire 145,
contact arm 20, contact 144, wires 148 and 147 ,
front contract 146, to the common wire C.
Thus, the system is initiated from the way
station, when a train first enters an OS track
section, after which the system is initiated
at the end of each cycle through initiating
circuit including the contact 146 of relay IR?
for each successive cycle, until the second cycle
after the train leaves said OS-ing track sec-
tion,

The control for the relay E is accomplished
during the last two steps taken by the syn-
chronous selector SS° by means of the slip
ring segment 136, contacts 137 and 138, and
the bridging member 49 of the arm 20, The
circuit through contact 182 of the relay E is
opened by armature Ae moving to the left by
energization of the upper winding of the re-
lay E, when the arm 20 of the synchronous
selector SS° is at the next to the last step,
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6
through a circuit being traced as follows :—
from the positive terminal of battery 40,
through wires 42, 43 and 44, upper winding
of the relay E, wire 218, contact 137, bridg-
ing member 49 of the arm 20, slip ring 136,
wire 214, to the common wire C. When the
arm 20 of the synchronous selector SS° is at
the last step position before again reaching
the starting or zero position, the circuit
through the contact 126 of the relay T is
opened by the armature A° moving to the
right hand position by the energization of
the lower winding of relay E through a cir-
cuit traced as follows:—from the positive
terminal of battery 40, through wires 42, 43,
44 and 45, through the lower winding of re-
lay E,wire 215, contact 138, bridging mem-
ber 49 of the arm 20, slip ring 136, wire 214,
to the common wire C.

Transmission of control indications—
Movement of a lever in the dispatcher’s of-
fice not only initiates the synchronous selector
system, but also causes it to operate in step-
like fashion at the normal rate, until it gets
to the particular channel over which the con-
trol indication is to be transmitted in ac-
cordance to the new position of a particular
lever, at which channel it will hesitate long
enough to cause a supplemental and dis-
tinctive channel circuit to be completed.

Tt us assume that the lever L2 is moved
downwardly with the intent of moving the
polar contact of the switch machine relay

SMR? to its left hand dotted position for the .

purpose of operating the switch machine
SM? to the take-siding position. Down-
ward movement of the lever L causes a cir-
cuit to be momentarily completed at the time
that spring contact 150 engages spring con-
tacts 151 and 152, and this momentarily com-
pleted circuit may be traced as follows:—
from the positive terminal of the battery 40,
through wires 42, 153, 154 and 155, contacts
151—150—152, wires 156 and 157, winding
of the relay L, to the common wire C. The
momentary completion of this circuit picks
up the contacts of the relay L, closing its
stick cireuit through front contact 158, with
the circuit traced as follows :—from positive
torminal of the battery 40, through wires 42,
43, 44, 45, 46 and 159, back contact 160 of
the relay O, wire 161, front contact 158 of
the relay L, wires 162 and 157, winding of
the relay L, to the common wire C. The
relay L 1s thus stuck up through a back con-
tact 160 of the relay O. Also, picking up of
the relay L completes the following circuit
for picking up the relays T and G:—from
the positive side of the battery 30, wire 10,
upper winding of the relay G, wire 170,

~winding of the relay F, wires 172 and 173,

front contact 174 of the relay L, to the com-
mon wire C. With these relays I and G once
picked wup, they will remain energized
through stick circuits closed through front
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contacts 176 and 177, in the same manner
as indicating relays IR* and IR? were here-
tofore stuck up, and the relay F will drop
ot the end of the first cycle of the selector
990 and the relay G will be dropped at the
end of the second cycle in exactly the same
manner as the relays IR and IRZ

Tt will be noted that with the relay L
picked up, the contact 164 of relay L connects
the point 165, located at the “10th step” of the
selector S9°, to the next adjacent point 166,
instead of the second adjacent point 167, from
which it will appear, that the selector 552
comes to a stop as soon as it hits the “10th”
position. this being because current is not
<hifted from the coil 29 of the master relay
MR to the coil 38 of this relay MR as would
otherwise be the case. This stopping of the
selector at a particular point in its cycle of
rotation, which stopping will continue for a
limited time only as will directly appear, is
for convenience called “automatic hesitation”.

The relay G has front contact 149, which
is connected in multiple with the contact 146
of relay TR?. Thus, the energization of re-
lay G accomplished initiation by energizing
the relay St through a circuit heretofore

traced for the initiation of the system at the

OS indica-

dispatcher’s office for recelving

* tions continuously. The energization of re-

lay St starts the selectors SSe, SSt and SS* to
operate in synchronism as heretofore ex-
plained.

Relays L, F, and G now assume their en-
ergized positions and the selector SS° is as-
sumed to be stepping along somewhere be-
tween the.zero and the tenth position. As
soon as the contact.arm 20 reaches the “10th”
position,
synchronism therewith, the various selectors
are stopped, because the contact 165 at the
tenth position, does not shift the energy from
the winding 29 to the winding 30 as otherwise
would be the case. With the rotating contact
arim 20 in the “10th” position, the bridging
member 180 of the contact arm 20 connects
the ring 181 with the contact 182, thereby
completing the following circuit for the relay

M :—from the positive terminal of the battery .

30, through wire 10, winding of the relay M,
wire 183, back contact 184 of the relay N, wire

1185, front contact 186 of the relay L, wire

187, contacts 182 and 180, slip ring 181, to the
common wire C. With this circuit completed
the relay M is energized which picks up the
relay N through the following circuit :—from
the positive terminal of the battery 30, wire
10, winding of the relay N, wire 190, front
contact 191 of the relay M, wire 192, to the

common wire C. . Relays M and N being both &

slow-acting allow the line relays Le, Lt and L7
to be in their left hand positions for an ap-
preciable period of time, sufficient to allow the
slow-acting inertia member

to move the contact 16 from a left hand post-

194 (see Fig.1B) -
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tion to the right hand position as shown, so
that the tenth contact marked “10th” of the
selector 832 is connected to the relay SMR2
mstead of the back contact 110 of the track
relay TR? as is the case when system is initi-
ated by an OS indication. With the relay
N now picked up a distinctive channel circult
which is distinetive from the channel cireuit
heretofore traced over the contacts at the
“10th” position of the selectors S8 and CISEN
which distinctive channel civenit may be
traced as follows :—fyrom the negative termi-
nal of the battery 40, wires 49, contacts 196
and 197 of the lever L, wire 216 and 199,
iront contact 200 of the relay N, wire 201,
front contact 202 of the relay M, wire 203,
through the message wire 141 to the second
way station (see Fig. 1B), wire 204, winding
of the switch machine relay SMR?, wire 205,
contacts 206 and 116, wire 117, contact “10th”,
bridging member 54, siip ring 55 of the syn-
chronous selector S8, wire 56, tothe common
wire C. The completion of this circuit ap-
pliesnegative potential to the switch machine
relay SMR? which results in the energization
of its polar contact to o left hand position thus
controlling the switch machine SM? to op-
erate the track switch for a take siding po-
sition,

By studying the contact and circuit con-
nections of the lever 12, it is obvious that if
the lever 1.2 is moved upward, the apparatus
will be caused to function in exactly the same
manner as just explained, except that nega-
tive potential will he applied to the relay
SMR? thus operating it to the right hand
position, controlling the switch machine SM*
to operate the track switch for main line
trafic,

The last transitory step in the operation
known as “automatic hesitation” resides in
the picking up of relay N. It should be noted
that picking up of relay N also opens the
channel cirvenit for the indicating relay IR:
at the back contact 103, and brakes the enor-
gizing circuit for the relay M at the contact
184.  As the relay M is slow-dropping, it
assumes its de-energized position after a short
time, at which time the relay O is picked up
through the tollowing circuif —from the pos-
itive terminal of battery 30, through wire
10, winding of the relay O, wire 208, front
contact 209 of the relay N, wire 210, back con-
tact 211 of the relay M, wire 212, to the com-
mon wire . As soon as, the relay O assumes
it energized position the stick cirenit for the
relay 1 is broken, causing dropping of the
relay L, which in tmn cavses the dropping
of contact 164 thereof, causing the winding
38 of the master relay MR to be connected to
the contact point 165 of the solector S50, there-
by causing the selector S0 to again be stepped
along in its normal way, until it has reached
Its zero position. The de-energization of
the relay M, opens the energizing cireuit of
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the relay N, which drops away opening the
energizing circuit of the relay O. As the
relay F is de-energized at the last step of the
first cycle and relay G de-energized at the
second last step of the second cycle as con-
trolled by the contacts 126 and 132 of the re-
lay E, then the front contact 149 is in an en-
ergized position, so that when the arm 20
reaches the zero or at rest position the relay
St will again be energized and the synchro-
nous selectors S8°, SS* and S8z will again op-
erate through another cycle. -

As it was assumed, that the system was at
rest when the lever L? was moved downward,
then the control indication was transmitted
during the first cycle of operation of the syn-
chronous selector system and the energiza-
tion of the relay L was cancelled during the
first cycle. In other words, the relay I was
de-energized as soon as the control indication
was transmitted during the first cycle while
the selector arms were on the “10th?” position.

Now let us assume, that the system is in
synchronous operation picking up OS indica-
tions and the arms 20, 20" and 20* have just
passed the “10th” position, when the lever
12 is moved to give a control indication.
Then the relay I. is energized, resulting in
the energization of relays I and G, but as the
selector arms 20, 20" and 20° come to the last
step position before the at rest position-the
relay T is de-energized as heretofore ex-
plained. However, the relay G is still ener-
gized, which insures that the control indica-
tion desired to be transmitted by the move-
ment of the lever 12, is transmitted during
the second complete cycle after the control
lever has been moved.” In other words it is
impossible to move the lever 12, or any con-
trol lever, at such a time that there shall not
be at least one complete cycle after such move-
ment of a control lever,

It is thus seen, that a synchronous selector
system has been provided for dispatching the
movement of trains including, a central office
equipment, namely the dispatcher’s office
equipment, and a plurality of way station
selectors, in which the particular selectors
contain a certain nwmber of positions, for
example, thirty contact positions, but where-
in as a matter of fact, sixty distinetive mes-
sage channels are available, half of these mes-
sage channels being made available by the
principle of automatic hesitation.

It should be understood that, if desired, the
relays L, M, N and O may be omitted, and
the distinctive message channel made avail-
able by manual hesitation, residing in hold-
ing the various selectors stopped at a particu-
lar point in their cycle of operation, by the
normal operation of the lever L2, or any other
lever of the system used to transmit a con-
trol impulse over a distinctive channel made
available by operation of the slow-acting in-
ertia members 194 or 195 of g way station se-
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lector. Also, having provided a synchronous
selector system, in which a checking circuit is
included to bring the apparatus to a stop in
the event any one of the way station selectors
failing to remain in synchronism with the
other selectors, it is desired to be understood
that this feature can be entirely omitted, if
desired.

‘Attention is directed to the fact, that when
a lever such as lever L2 is operated, the syn-
chronous selector apparatus will operate
through two successive cycles after which the
system will come to rest, this being accom-

_ plished by the provision of the relays F and-
G. Tt is to be understood, that, if desired,

this feature of allowing the synchronous se-
lector mechanism to operate only through
two cycles of operation after manual initia-
tion thereof, as by lever 12, may also be ap-
plied in allowing the apparatus to operate
through only two successive cycles of opera-
tion when the system is started from a way
station, as for Instance by the dropping of
the track relay TR2

Having thus shown and described one
rather complete train dispatching system of
the synchronous selector type, it is desired to
be understood, that the particular system and
circuit arrangement illustrated has been Te-
sorted to for the purpose of disclosing the na-
ture of the invention and its underlying prin-
ciples of operation, and has not been selected
for the purpose of disclosing the scope of the
invention or the exact construction prefer-
ably employed in practicing the same, and
that various changes, modifications, and ad-
ditions may be made to adapt the invention
to the particular dispatching problem to
which the invention is to be applied, all with-
out departing from the spirit or scope there-
of, or the idea of means underlying the same,
except as demanded by the scope of the fol-
lowing claims.

What I claim is:+—

1. A train dispatching system of the syn-
chronous selector type comprising, a dis-
patcher’s office, a plurality of way stations,
synchronous selector means at said dispatch-
or’s office and at each of said way stations,
a plurality of circuit branches for each of
said selectors, operating means for operat-
ing said selectors in synchronism to causing
sequential closure of corresponding circuit
branches of said selectors in synchronism,
said operating means operating said selec-
tors step by step at 2 predetermined rate, and
supplemental means for causing certain steps
in the operation of said synchronous selectors
to be taken at a predetermined slower rate.

9. A train dispatching system of the syn-
chronous selector type comprising, a dis-
patcher’s office, a plurality of way stations,
synchronous selector means at said dispatch-
or’s ofice and at each of said way stations, a
plarality of circuit branches for each of said
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selectors, operating means for operating said
selectors in synchronism to causing sequential
closure of corresponding circuit branches of
said selectors in synchronism, said operating
means operating said selectors step by step
at a predetermined rate, and certain of said
branch circuits being divided into two sub-~
branch circuits, supplemental means for caus-
ing certain steps n the operation of said
synchronous selectors to at times be taken
ab a slower rate, and means for selecting a
particular one of the two sub-branch circuits
when the step during which the correspond-
ing branch circuit is closed is a step of slow
rate.

3. A train dispatching system of the syn-
chronous selector type comprising, a dis-
patcher’s office, a plurality of way stations,
synchronous selector means at said dispatch-
or’s office and at each of said way stations, a
plurality of circuit branches for each of said
selectors, operating means for operating said
selectors in synchronism to cause sequential
closure of corresponding circuit branches of
aaid selectors in synchronism, said operating
means operating said selectors step by step
at a predetermined rate; a slow acting elec-
tro-responsive device which assumes one po-
sition if the synchronous selectors are stepped
at said predetermined rate and assumes an-

other position if the synchronous selectors

Tiesitate at a particular step for sub-dividing

the branch circuit closed at such particular
step into two sub-branch circuits one of
which is selected if said device assumes one
position and the other of which is selected if
said device assumes the other position;
means for controlling traffic controlling de-
vices distinctively over said synchronous se-
lectors to hesitate at a particular step during
their operation and step at a slower than said
predetermined rate.

4 A train dispatching system of the syn-
chronous selector type comprising, a dis-
patcher’s office, a plurality of way stations,
synchronous selector means at said dispatch-
or’s office and at each of said way stations, a
plurality of circuit branches for each of said
selectors, operating means for operating said
selectors in synchronism to cause sequential
closure of corresponding circuit branches of
said selectors in synchronism, said operating
means operating said selectors step by step

at a predetermined rate; a slow acting relay

which assumes one position if the synchro-
nous selectors are stepped at said predeter-
mined rate and assumes anocther position if
the synchronous selectors hesitate at a par-
ticular step for sub-dividing the branch cir-
cuit closed at such particular step into two
sub-branch circuits one of which is selected if
said device assumes one position and the other
of which is selected if said device assumes the
other position; means for controlling traffic
controlling devices distinctively over said
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sub-branch circuit; and means for at times
causing said synchronous selectors to hess.
tate at a particular step during their opera-
tion and step at a slower than said prede-
termined rate,

5. A train dispatching system of the syn-
chronsus selector type comprising, a dis-
patcher’y office, a plurality of wav stations,
synchroncus selector means at said dispatch-
ei’s office and at each of said way stations, a
plurality of civeuit branches for each of said
selectors, operating means for operating said
selectors in synchronism to cause sequential
closnre of corresponding eivenit branches of
said selectors in synchronism, said operating
means opern said selectors step by step
ot & predetermined rate: a slow acting elec-
tro-responsive device which assumes one Dpo-
sition if the synchronous selectors ave stepped
at said predetermined rate and assumes an-
other positicn if the svachronous selectors
hesitate at a particular step for sub-dividing
the branch civeuit closed nt such particular
step into two sub-branch circuits one of
which is selected if said device assumes one
position and the other of which is selected if
said device assumes the other position ; means
for controlling trafiic controllin ¢ devices dis-
tinctively over said sub-branch circuits; an-
other relay which if it assumes one position
auses sald synchronons selectors to stop
when they reach said particular step and
when it assumes another position allows said
synchronous selector to $ake the next step
and other means for causing said another
relay to assume said another position a pre-
determined time after said synchronous se-
lectors have taken said particular step.

6. Inasynchronous selector train dispatch-
ing system, the combination with a dispatch-
er’s office and a plurality of way stations, of
& synchronous selector at said office and at
each of said way stations, a plurality of mes-
sage circuits each including the same line
wire rendered available sequentially through
the medinm of said synchronous selectors, a
lever in the dispatcher’s office having contacts
included in one of said message circuits, a
track relay at one of said way stations having
a contact included in one of said message cir-
cuits, means for causing said synchronous se-
Iectors to be initiated into operation and be
operated in synchronism through several cy-
cles of operation each time said lever is op-
erated, means for cansing said synchronous
selectors to be operated in synchronism so
long assaid track relay is deenergized and for
at least one complete cycle of operation after
said track relay is again energized, and an
indicator and a traffic controlling device con-
trolled by said track relay and said lever re-
spectively over said message circuits,

7. Ina synchronous selector train dispatch-
ing system, the combination with a dispatch-
er’s office and a plurality of way stations, of
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a'synchronous selector of at said office and at
each of said way stations, a plurality of mes-
sage circuitseachincluding the same line wire
rendered available -sequentially through the
medinm of said synchronous selectors, a line
cireuit including in series a plurality of line
relays for controlling said synchronous se-
lectors step by step, traffic controlling devices
controlled .over said message circuits, and
checking means including a- checking circuit
for preventing ‘operation of said line relays
to cause said synchronous selectors to be oper-
ated ‘to the next step unless all of said - se-
lectors have taken their next preceding step.

8. Inasynchronous selector train dispatch-
ing system, the combination with a -dispatch-
er’s oflice-and a plurality of way stations, of
a synchronous selector ‘at said office and at
each of said way stations, a plurality of mes-
sage circuits each including the same line
wire rendered available: sequentially through
the medium of said synchronous sselectors, a
line:cireuit including in series a plurality of
line relays for controlling said synchronous
selectors step by step, traffic controlling de-
vices controlled over said message circuits,
and checking means including a checking cir-
cuit for preventing operation of said line re-
lays to cause said synchronous selectors to be
operated to the next step unless all of said
selectors assume a position in correspondence
with their respective line relays;

9. In asynchronous selector train dispatch-
ing system, the combination with a dispatch-
er’s office and a plurality of way stations, of
a synchronous selector at said office and at
each of said way stations, a plurality of mes-
sage - circuits each including the same line
wire rendered available sequentially through
the medium of said synchronous selectors, a
line circuit including in series a plurality of
line relays for controlling said synchronous
selectors step by step, traflic controlling de-
vices controlled over said message circuits,
checking means including a checking circuit
for preventing operation of said line relays
to cause said synchronous selectors to be op-
erated to the next step unless all of said ge-
lectors have taken their next preceding step,
and manually operable means for rendering
said checking means ineffective,

10. In a synchronous selector train dis-
patching system, the combination with a dis-
patcher’s office and a plurality of way sta-
tions, of a synchronous selectop at said office
and at each of said way stations, a plurality
of message circuits each including the same
line wire rendered available sequentially
through the medium of said synchronous se-
lectors, a line circuit including in series a
plurality of line relays for controlling said
synchronous selectors step by step, traffic con-
trolling devices controlled over said message
circuits, checking means including a check-
ing circuit for preventing operation of said
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line relays to cause said synchronous selectors
to be operated to the next step unless all of
said selectors assume a position in correspond-
ence with their respectively line relays, and
"5 manually operable means for rendering said
checking means ineffective. ‘ :

-11. In a centralized traffic controlling sys-
tem for railroads, the combination with a
central office and a plurality of way stations

10 along the railway track, step-by-step appa-
ratus located at each of said way stations and
at said central office for controlling traffic
controlling devices at said way stations in ac-
cordance with the positions of levers in said

U6 central office, means for operating said step-
by-step devices in synchronism, checking
means. for preventing further operation of
all of said step-by-step devices if one of said

~ devices fails to take a step when it should,

72 and manually operable means for rendering
said checking means ineffective.

In testimony whereof I affix my signature.
RAY PLANK.
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1,852,367 —Ray Plank, Rochester, N. Y. Train DispaTcHING SYSTEM FOR RaArL-
roADS. Patent dated April 5, 1932, Disclaimer filed January 21, 1937, by
the assignee, General Raalway Signal Company.

Hereby enters this disclaimer by disclaiming from claim 1 any system, except
wherein the “plurality of circuit branches” include distinctive circuit branches which
are controlled by the operation of the “supplemental means” to establish such a
distinetive circuit branch at each of the “‘selector means” for each of said ‘‘certain

steps”.
[Official Gazette February 23, 1937.]



