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. ; el 135 Claims.
My invention relates to remote controlling ap-

paratus, snd particilarly to -apparatus of the

type adapted for controlling traffic governing de-
vices, such as rallway switches and signals, from

5° aremote point, such for example, as a train dis--
* patcher’s office, arid for also indicating the condl- )

tion" of such devices at said office.

‘Such systems are customarily identified in the
art as centralized traffic control systems.

Tn ‘systems of th1s character the traffic gov-
erning devices are grouped at: field stations dis-
tributed along the right of way, and these de-
vices ' are ' donveniently .controlled by manually
operahle levers under the control of the operator
- 18 ‘j5-the office. These levers may be divided-into

groups or “panels’ corresponding to the field sta-

tions with which they are associated, and each

such panel may also be provided with lamps or

other. indicators' controlled in -accordance with
20 the conditions of the several -switches, signals,
) etc.; at the corresponding field -station.

It is: miportant that the system by means of
which ‘the field devices are controlled from the
sffce and the ofﬁce indicators are ‘governed from

: the field station (1) shall have a high degree of

—
=]

reliability, both 4s to continuity of operation and .
“freedom . from’ accldenta.l or improper actuation;

(2) shall require a mmrnum of apparatus, there-
by economizing in cost and size of ‘installation
36 and (3): shall consume a minimum amount of
time in - its operatlon thus ‘utilizing most eco-
nomically the line facilities that connect- the of-

fice, with' the field” statlons and expediting the

control of traffic’ over the raﬂroad on. which
the system is installed: =~ ‘

: In ordei” o~ aécomplish the above and other
adva,ntageoua ‘ohjects my invention incorporates
‘8 number of novel features all’ contributing- to
. the achievement of the reliable, cheap and rapld-

40 ly . operating syotem ‘which is its preferred em-
bodnnent herein disclosed. ‘

"My invention is applied to & system of the type
described in which transmitters, one at the of-
fice: and ‘one. at ‘¢ach station, .¢reate codes made

45 up, of elements: of dlfferent ‘characters arranged
in patterns. An 1mnortan’c feature of my inven-
tion is that each code not only. selects the par-

[ I
<

&

ticular office panel or field ‘station for which" it

is intended but also: ‘governs each of a plurality

oy of functions (switches, signals, etc., at the field
: s*,a‘rlcns or 1nd1cators at . the oﬁice) which - are
ssociated with the selected point.  To effect.this,

each ‘code . pattern. is determined by the. appa-

ratus. .associated. with" the transmitter, parts:of
b5 the pabtem (functlon selecting) beln,> detel-‘

(CL 246—5)

mined by the pOSlthnS of the operator s levers at
the office or the conditions. of the devices in the
field and parts” (station selecting) being deter-
mined by apparatus individual to the group of
levers or group of devices with which the .code s
or1g1na,tes

Each receiving: equipment includes. apparatus
selectively responsive to the function selecting
parts-of the code to govern the plurality of de-
vices or indicators associated with that receiver. 19
Therefore, by my invention an operator at the
office by merely transmitting ‘a single code will
select any station and control a complete route
théreat by positioning a switch and clearing a
signal governing - traffic movements over the 15
switch; and, conversely, a single code individual ‘
to any station will indicate on the appropriate
office panel a plurality of changed conditions at
the field station—for example, the entrance of
a train into a track section and the consequent 20
restoration to stop of a 51gnal at the sectmn
entrance. -

The code transmltted cons1sts of a series of im-~
pulses certaln of ‘which are made of a distinctive
chargdcter different from the other impulses. One 25

‘feature  of my. invention is that each impulse of

distinctive character of a transmitted code ac-
tuates the receiver at the transmitting point,
Whethpr office or station, and is there registered.
just as if ‘the impulse had been received irom an- 30
other transmitting point, and the transmitter is
locked to prevent the transmission of the next

~impulse until th1s associated registration has
“takeri place.

The impulses are-divided into groups and an- 33
other feature of my invention is that the re-
ceiving apparatus at the transmitting station
responds to one transmitted impulse of this dis-
tinctive character in a group to prevent the trans-
mitter from causing subseguent impulses in the 40
same group to have the distinctive character.

In:systems of this character-it is necessary to
distinguish between codes transmitted from the

_office and codes transmitted from a field station.
.Tn my invention I arbitrarily assign one impulse 45 -
_of each code to this function, and the transmit-
“ters cause this:impulse to have one character in -

‘all: control codes originating at the office and to
have ‘ancther. character in all indication codes
originating sat the field stations. In the event 60
that the office and a station start transmission
at the same time, the character of this impulse
causes the office’code to take precedence by lock-
ing" out the code from the field station. The-
count;mg apparatus in the field station recelvers 56
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responds to this locking impulse as to the other
impulses, but separate devices are actuated at the
field station one when the station is transmitting,
which allows the transmitting operation to con-
tinue, and a.different one when the station is re-
ceiving, which allows that station to respond to
the code and also prevents the transmission of
a conflicting code from the receiving station.
Another feature of my invention is the pro-
visicn for each office panel of a single starting
button common to all the levers of a panel for
initiating a single code which transmits to the
corresponding feld station information concern-
ing the position of all the levers. With this ar-
rangement the levers may be manipulated to the
positions required without affecting the code
equipment, but if the operator desires to-control
the field devices in accordance with the lever po-
sitions, he can do so by a single operation of the
starting button on the proper panel.. 'This opera-
tion of the starting butten initiates - -operation of
the system and automatically governs the.devices
of the field station into correspondence with the
positions of the levers -on the office panel.
Another important feature of my invention is
the provision of a starting relay and a selecting

relay for-each office panel together with nevel:

circuits for :the .control of these relays. FRach

starting relay is actuated by manipulation of the

associated  starting button.  The starting relay
sets the system into operation and is retained in
its .actuated position until the selecting relay for
that panel is operated. The actuated starting
relay determines the character of so much of the
transmitted code as is necessary to make a sta-
tion selection, and this selection also operates the
selecting relay associated with the actuated start-
ing relay. The selecting relay causes other
parts of the code to be governed in accordance
with the positions .of the panel levers. Tn-case
two or more starting relays are -actlated -at the

same time, the several codes corresponding there- |
toc are transmitted sequentially, the order being '

determined by code -superiority.
An important feature of my invention is the

restoration of the starting relay by the selecting.

relay. The circuits are so arranged that if the
selecting relay is operated during office receiv-
ing it will not restore the starting relay, but if
ihe selecting relay is.operated.during effice trans-
mission the starting relay is automatically re-
stored fo its normal condition. This is a distinct

advantage because it prevents the undesirable

repetition of a code from the office transmitter
but allows
mentary manipulation of -a starting button, unhl

‘the system is free to transmit that code.

Another important feature of my invention is
the provision of means under .the control of the
perator for verifying the indications of the de-
v1c'=s at any station without changing the posi-
tion of any such device. This is accomplished by
providing. for each field transmitter, a starting
circuit which may be selectively closed by the op-
erator. In the particular embodiment illustrated,
a distinctive .character may be imparted to the

.. code -originating at any office panel, and the re-

70
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sulting code. will complete a specisl starting cir-
cuit at the station responding to that code, where-
upon a single indication code verifying the con-
dition of all the devices at thdt station Wﬂl be
transmitted to the office.

The control and indication functiens of my in-
venticn .are all accomplished over a single line
cireuit -and it is important to check the condi-

2,197,130

‘relays being maintained picked up.
is steadily -open-or steadily closed this condition

“storage” of a control code, after mo- |

tion of the line circuit at all times. A line relay

is included in the line circuit at the office and. at S

each station.

relay, one slow acting relay being energized when

A feature of my invention is the’
provision of two slow acting relays for each line

the line relay is energized and the other slow: .
acting relay being energized when the line relay

is’deeénergized. ' With this arrangement the nor-
mal intermittent operation of the line relay while
a code is on the line results in beth slow acting
“If the line

is manifested by the release of one or the other
of the slow acting relays. .
Another important feature of my mventlon is

15

the . utilization of the slow. acting relays men- -

tiened above to control the counting relays used
‘in the receiving and transmitting equipment so

as to restore the apparatus to normal in the

event -of a line failure- pr1or to the completmn
of .a-cede.

Still other 1mpor’mnt features of my mventlon'

reside in novel.circuits for controlling the relays
of the transmitter .and receiver that count the
impulses -of the-.code. For this purpose I pro-

- vide a series.of normally deenergized-relays con--
nected in cascade for operation through repeat-: .
The relays of this series are ener- L

ed cycles.:
gized and deenergized in sequence. ~During the
first: cycle, in combination” with a switching con-

tact closed only during that.cycle, the counting °
relays provide a plurality of separate-control cir-
At the conclusion -of ‘the: first cycle all

cuits.
the counting relays -are energized and ‘deener-

gized seguentially through a.second similar ¢ycle."

During ‘this secend .cycle in ‘combination with a
second :switching contact closed.only during such
second -cycle, the counting relays. provide addi-
tional coentrol circuits: This ‘repeated operation
is accomplished with a minimum of apparatus

because .each relay drops out -after its function-

has been performed, and the repeated cycle op-
eration permits a large number of counting op-
erations with a small.number of counting relays.

Another impertant feature .of my invention is
the utilization -of rectifiers 4t numerous points

throughout the - -circuits to accomplish vital and

valuable results.” Certain of these rectifiers are
connected across the wmdmgs of the' counting
relays to keep- the relays energized for a brief
period after the circuits for the relays are opend.
This results in .a relay which is quick to pick up

but slow to-release and contributes. materially to’

the uniform and reliable operation of the count-
ing chains.. Other rectifiers are connected. across
the windings of the timing relays which distin-

20

25

30

46

guish between code impulses. of different -char- -

acters.

~In the preferred embodiment of my in--

vention some impulses are short and others are = ..

long, and certain of the timing relays and thejr
associated rectifiers are adjusted so that each

such relay will release on a.long impulse but not -

on a short impulse. Rectifiers are also employed

to retard the release of various.other relays. so.

that they will remam p1cked up for the dur-mon
of a code.

- As pointed out above my invention:is partlcu-
larly applicable to.systems of centralized traffic

. control wherein the station devides are railway -« o -
0

switches, 51gnals etc for the control of traffic

along a stretch of railway track. In arrange--

ments of this kind a fleld station may ‘include a
track switch and a complement’ of railwaysig-
nals (usually four in number, one for governing
train movements from each dlrectlon over each of

60

75‘
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‘office or from any station. All code signals are

the two possible routes over the track switch)
associated therewith. An important feature of
my invention is the provision of means at a sta-
tion so equipped to position one polar stick relay
in response to certain elements of the code for
switch control and to position another polar stick
relay in response to other elements .of the code
for signal control. The first mentioned relay
puts the signal for.the existing route to stop,
and then actuates the switch to the required po-
sition, and finally signal controlling circuits are
closed partly under the control of the switch and
its stick relay and partly under the control of the
signal relay for clearing the signal for the new
route.

During the development of my complete sys-
tem as herein disclosed, many important fea-
tures have been deéevised in addition to those dis-
cussed at length above. Some of these additional

. features are applicable to systems of types quite

different from that illustrated in the drawings,
and all have advantages which are pointed out
at length in the following specification.

In some specific respects the invention of this
case is an improvement over the apparatus em-
ployed in the system shown in the copending ap-
plication for Letters Patent of the United States

Serial No. 255,375, filed February 18, 1928, by

G. W. Baughman for Railway traffic controlling
apparatus.

- I will describe one form of apparatus embody-
ing my invention, and will then point out the
novel features thereof in claims.

In the accompanying drawings, Figs. 1 and 2,
when placed end to end with Fig. 1 on the left,

form a diagrammatic view illustrating a portion -

of a train dispatcher’s office embodying my in-
vention. Figs. 3 and 4, when placed end to end
with Fig. 3 on theleft, form a diagrammatic view
showing a remote station suitable for cooperation
with the apparatus illustrated in Figs. 1 and 2
and also embodying my invention. .’

Similar reference characters refer to ‘similaz
parts in each of the several views. .

In ‘modern operation of railway systems it is
sometimes desirable to control a number of traffic
governing devices located at spaced -points’ over
2 considerakle stretch of track from a central

-point such as a dispatcher’s office, and also to

indicate at the office the condition of each of
these devices. The traffic governing devices are
here ‘illustrated as switches and signals, each
switch ‘with its corresponding complement - of
trackway signals being considered as one station
and s plurality of stations being controlled from
the central office indicated in the drawings on
Figs. 1 and. 2. The office and all of the stations

: are connected together by means of a line circuit

60

85

70 n

including two line wires D{ and D2 which extend
throughott. the system. The line circuit is at
times supplied with current from a line battery
N Ilocated at the office and under normal condi-
tions the line circuit is closed through the back
contaet of a master relay and the winding of a
line relay at each station and-at the office.” Each
master relay is designated by the reference char-
acter T with a prefix corresponding to the loca-
tion, and is energized when sending and de-ener-
gized when Teceiving. Bach line relay is desig-

ated by the reference character R with g prefix
corresponding to the location, and is operated by
the code signals both in $énding and in receiving.

The control of the various partsis accomplished
by means of code signals transmitted over the line

i circuit including line wires Df and D2 from the

3

made up of the same .number of impulses each
of which impulses is produced by cpening the
line circuit for a relatively short or long interval
of time and again closing the line circuit for a
short interval. ~ The first impulse in each code
is a locking impulse, the function of which will
be described hereinafter. Certain of the impulses
foliowing the locking. impulse in. each code are
used to select the station, the number of such
impulses required . for this purpose, depending
upon the number of stations to be controlled. In
illustrating my invention, T have assumed that
twelve stations are to be controlled from the office
and with this arrangement seven station selecting
impulses are necessary. The next impulses in
each code are used to select the particular oper-
ations to he performed at the-selected station and
with the apparatus here illustrated I require seven
impulses for this purpose. The last impulse ac-
comnblishes the operation of the devices at the

selected station, and also restores the apparatus’

to normal to prepare it for the reception or trans-
mission of additional codes.
operates in a similar manner to register the: con-
dition of the station apparatus on an 1nd1v1dua1
panel at the office.

With the arrangement here. llluutrated,,each
code -consists of 16 impulses. One feature of my
invention is the use of code signals all having the
same number of impulses, but certain of which
are prolonged to accomplish different purposes
as will appear more in detail as the description
proceeds.

For purposes of sxmnhclty, I have illustrated
only one station complete in the drawings, and
have shown only that portion of the office equip-
ment necessary for the control and indication of
this one station, but it will of . course be under-
stood that the other 11 stations are similar in all

respects to station 1 here illustrated, but that the

additional equipment required at the office will

simply duplicate a. portion of the equlpment hpre .

shown. .

Located at station 1 is a s’aretch of rallway
track, (Fig. 3), the rails of which are designated
by the reference characters | and 2. These rails
are divided, by means of insulated 'joints 2, to
form a track section a—b, which contains a switch
3 of the usual and well known form, communicat-
ing with a siding 4. The section a—b is provided
with a track circuit comprising a track battery 5
and a track relay ITR. The rails of siding 4 are
connected with the rails of section ¢—b in the
usual manner so that relay ITR is normally ener-
gized but is de-energized when any part of a train
occupies section a—b or the portion. of siding 4
to the left of point B.

Eastbound traffic over switch 3 is controlled by
signals {LA and LB, which as here shown are
mounted upon the same mast.  Westbound traffic
over switch 3 is controlled by signals {RB and {RA:

Switch 3 is controlled by a motor {M which as
here shown comprises an armature § and a field 1.
The motor {M is controlled in part by two switch
relays iz and 'k and also by a polarized relay {WS.

Assuming that all signals are in the stop position,

when reldy. fWS is moved. to . its right-hand or
reverse position, current flows from terminal {x of
a source of energy nof shown in the drawings,
over front contact § of track relay ITR, reverse

‘contact 9 of relay {WS, contact 18 controlled by

the signals at station 1, and winding of relay {n
to terminal iy of the same source. Relay 1k
therefore becomes energized and a cireuit is close d

10

18

The equipment also .

2k
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from terminal Iz, over front contact {1 of relay
{7, armature 6 of ‘motor M, back contact {2 of
relay 1k, front contact {3 of relay f(h, confact
t3—fda operated by switch 2, and field 7 of motor
iM to terminal {y. Contact 18—fdg is closed at
all times except when the switch occupies its re-
verse position, and when- the circuit just traced is
closed, the motor #M is operated to move the
switch tg its reverse position. When the switch
attains this position, contact {4—I18a opens to
de-energize the motor IM.

In similar manner, if relay WS becomes ener-
gized in its left~-hand or normal position, current
flows from terminal iz, over front contact § of
relay 4TR, normal contact 9 of relay WS, con-
tact 18a controlled by the signals at station 1, and
winding of relay ik to terminal {y. Relay {k then
becomes energized and since relay l2 is then de-
energized, a circuit is closed from terminal iz,
over front contact {2 of relay 1k, armature 6 of
motor {M, back contact {1 of relay ik, front
contact 15 of relay 1k, contact {4—{&b operated
by switch 2, and field T of motor M to terminal {y.
Contact {4-—14b is closed at all times except when
switch 3 occupies-its normal position, and when
the circuit “just traced is closed, motor (M is
operated to move the switch toward its normal
position in which it is iltustrated in the drawings.
When the switch atiains this position, contact
{4 _1£b opens to de-energize the motor.

Contacts 19 and {0z controlled by signals atb
station 1 are operated, by means forming no part
of my present invention and omitted from the
drawings, in such manner that these contacts are
closed only when signals (I8, {LA, IRB, and IRA
all indicate stop. - Contact 18a is included in the
pick-up circuit for relay {k and contact 18 is in-
cluded in the pick-up circuit for relay fh and it
follows that the switch cannot be ‘operated ‘in
gither direction unless 211 of the associated sig-
ngls are at stop. Furthermore, if a train is ap-
proaching the switch within the limits of section
a0, relay {TR will be de-energized and under
these conditions also it is impossible to operate
switch 2, because front contact 8 of track relay
I'TR must be closed to energize either relay (A
or Ik, :

In practice, contacts {8 and 19aq may be so
controlled as to prevent operation of relays Ik
and ik when a train occupies either the section
to the Ieft of a, or to the right of b, and is ap-
proaching section, a—b; this so-called “approach
locking” is however omitted from the drawings
because it forins no part of my invention and is

a feature that is well known in the railway sig-
naling art.
Signal LA is controlled by a relay (LAH,

which relay is in turn controlled by relay |WsS
and by twe other polarized relays IHS and 188,
The circuit for relay LAY may be traced from
terminal {z, over front contact 8 of relay {TR,
normal contact 8 of relay I'WS, contact §6-16a
operated by switch 3, normal contact 17 of relay
{HS, normal contact {8 of relay IFS, contact
18—t9c operated by switch 3, and winding of re-
lay {LAH, to terminal ly. This circuit is closed
only when relays WS, |HS, and {FS all occupy
their normal positions and when the track relay
iTR is energized and the switch occupies its
normal position. When relay {LAH is energized,
current is supplied to the operating mechanism of
signal {LA over front contact 20 of this relay
and the signal then indicates proceed. If relay
IWS is energized in the reverse direction, switch
3 will also occuply its reverse position as ex-

2,197,130
plained hereinbefore, and if relays -1HS and- IFS,

are -energized in the normal direction -current

will then flow from terminal fz, over ‘front..con- -

tact 8 of relay {TR, reverse contact § of relay
{WS, contact 16—18b operated by switch 3, nor-
mal contact . i7 of relay {HS, nermal contact 8
of relay {FS, contact 18—18b operated by switch
8, and winding of relay {LBH to terminal Ay.
When relay {LBH is energized, current is sup-
plied to the operating mechanism of signal {LB,

10

over front contact .22 of relay {LBH and that

signal then indicates proceed.

If, however, relay {WS is energized in the-:

nermal -direction se that switch ‘3 occupies its
normal position and if relay {HS is energized in
the normal direction and if relay {F'S is energized
in
terminal {z, over front contact & ‘of relay ITR,
nermal contact 9 of relay tWS, contact {6-—~16g
operated by switch

21—21a operated by switch 3 and winding of re-
lay {RAH ‘to terminal fy. When this relay is
energized, current is supplied over its frent con-
tact 23 to the operating mechanism of signal {RA
which signal then indicates proceed. Finally, if
relays WS and (FS are both energized in -the
reverse direction and if relay 1HS is energized in

the normal direction, curreat fows from terminal

fx, over front contact 8 of relay {'TR, reverse

8, normal contact {7 -of relay
IH®, reverse contact I8 of. relay {¥FS, -contact "

15

the reverse direction, current flows from
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contact 9 of relay {WS, contact #6—186b operated -

by switch 3, normal contact {7 of relay IHS, re=

verse contact 18 of relay {FS, contact 21—21b

operated by switch 3, and winding of relay IRBH - -

to terminal fy, and relay {RBH therefore be-. 22

comes energized, to .complete at front contact 24
thereon, an operating circuit for signal IRB
which thereupon indicates proceed.

It should be noted that the energizing c1rcu1t
for each of the signal control relays 1LAH, (LBH,

1RAH, and IRBH ineludes the normal contact {7

85 -

T

of relay {HS, so that if this relay is energized in .

its reverse direction to open normal contact {7,

all of the signal control relays will be de-ener--

gized, and all of the signals lor'ated at station 1
will indicate stop.

@

In practice, the sxgnals may be ‘“semi-auto- -
matic,” that is to say. they may. be moved only -

from “stop” to “caution” hy the appraratus herein

shown and described. and may then move auto-
matically from “caution” o “clear” under con-
trol of the track relay of the next section in 2d-
vance of section a—b in the direction of traffic.
The relays {WS, 1HS, and {¥3, which control
the switch and signals at station 1 are controlled
by two manually operablée levers Id and #f lo-

50
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cated on.a suitable panel at the dispatcher’s
office as shown in the left hand portion of Fig. 1. -

Tt is of course understood that each of the re-
maining stations, not shown in the drawings, is

provided with apparatus similar to that just de-

scribed at .station 1 and the .office is- provided
with a separate panel with
for each of the remaining stations. - In addition
ther provided with indication apparatus for giv-
ing the operator visual 1nforma,txon concermng
the condition of the switeh and signals and-of the

detector track secticn at the correspondmg sta--

tion,

In addition to the polarized relays abkove de-
seribed I have employed in this appartus a num-
ber of others, and it is to be understood that each

polarized relay is of the perinanent magnet stick

80

corresponding levers .

65
to the two control levers, each such panel is fur-:
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type so desxgned that it will' hold  its contact
firmly closed by the action of its permanent mag-
net in the absence of electrical energy. Also, I
have assumed that each relay is arranged so that
when current flows through a winding from
terminal = to terminal y from left to right, the
left-hand contact will close, and that when cur-
rent flows from right to left, the relay will re-
verse to close the right hand contact.

As was stated above, the code signals delivered
to the line circuit are made up of ‘impulses
formed by briefly opening the circuit. Each such
impulse causes each line relay R to become de-
energized and when the: line circuit is -again
closed, the line relays. again become energized.
Each ‘line relay controls a chain of counting
relays here shown in Figs. 2 and 4 as sixteen

in number and each designated by the reference .

character B with a distinguishing prefix corre-
sponding to the location and a suffix correspond-
ing to its position in the.chain. Referring par-
ticularly to the apparatus shown on Fig. 2, line

relay OR controls a chain-of ¢counting relays OBI,
“OBila, ete.

Each line relay also controls an aux-
iliary chain of counting relays. here shown as
three in number, comprising relays Cl, Cla, and
C2, with prefixes indicating the location, the
purpose of which is to enable the “B” relays to
e employed more than once, thereby decreasing
thie total number of counting relays. employed.

~ As shown, each “B” relay is used first in com-~
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" ing relay OJ.

e

bination with relay Cl1:and is then used again.

in -combination with relay C2. Associated: with
the counting relays are two slow releasing relays

OKua.and OK. The operation of the system de-'

pends to some extent upon the times required
for the operations of certain relays and for pur-
poses of eéxplanation I have assumed definite
values for certain parts, but it should be under-
stood that these values are not: essential, but
are mentioned only by way of illustration. For
example, I have assumed- that the release value
of relays OKa and OK are each 0.3 second. A
relay OJ is controlled by. front contact 25 of
relay OR and has a release time of 0.2 second.
Associated also with relay OR are three timing
relays OZ, OX, and OY, each of which is so ad-
justed that the sum of its pick-up and release
times is approximately 0.1 sécond. The master
relay OT also has. a release time of 0.1  second.

OV is & transmitter relay which: 1s comparatlvely .

quick acting.

As will be described in detail heremafter, the
normal length of each impulse of each code sig-
nal is: approximately 0.1 second, and successive
impulses are separated by intervals also of sub-
stantially 0.1 second during which the line.cir-
cuit is closed. Under certain conditions, how-
ever,
so that-the line circuit is open for substantially
0.4 second. With these preliminary remarks in
mind, I will now describe the:operation of the
office counting relays in detail in response to
the reception of a code signal from a station. The
fArst impulse of the code de-energizes relay OR,
thereby closing back contact 25 and de-energiz-
It will be remembered that relay
OJ has a release time of 0.2 second and this re-
lay will therefore hold its front contacts closed
for impulses of normal value but will open its

{ront contacts for prolonged. impulses exceeding

0.2 second in length. The first de-energization

of relay OR completes a -circuit for the first -

counting relay OBI, over back contact 25 of re-
lay OR and contact 21—28 of relay OKa, so

some of the impulses may be -prolonged

o

that relay OBl becomes. energized. Further-
more,; current flows from terminal Oz, over back
contact 25 of relay OR,; back contact 26 of re=
lay OKa, and winding of relay OCI to terminal
Oy. Relay OCI therefore becomes energized and
when this oceurs, a circuit is completed from ter-
minal Ox, over back contact 25 of relay OR, con-

tact 27—28 of relay OKa, front contact 29 of.
. relay OB,

contact 38 of relay OCI, and wind~
ing of relay OKd to terminal Oy. Relay OKa
therefore becomes energized, whereupon, a stick

cireuit is eompleted for this relay over back con-

tact .25 of relay OR and front contact 26 of re-
lay OKg. At the same time, contact {27—28
opens, but front contact 31 of relay OKa is now

" closed so that relay OBl is stuck up over its own

front contact 29, front contact 31 of relay OKa

and back contact 2§ of relay OR.
~Furthermore, relay OCI is now stuck up over

front contact 32 of relay OXKa, back contact

33 of relay OB8a and front contact 34 of relay.

OCi. "'The pick-up circuits of: relays OBI and
OCI are now open at the back contacts 26 and
28 of relay OKa. When relay OKa becomes en-
ergized, current is supplied to relay OK, over
front contact 35 of relay OJ and front contact
36 of relay OKa. It will therefore be plain that
the first de-energization-of relay OR. picks up
relays OBI, OCl, OKa, and OK.

When relay OR next becomes energized, the
circuit for relay OKa isopened, but since relay
OR is never energizéd for more than 0.1 second
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during the reception of a code, relay OKa and -

relay. OK both remain -energized until the code
has been completed. Relay OCI remains ener-
gized over front contact 32 of relay OKa but the
stick circuit for relay OBI is opened at back con-
tact 25 of relay OR when the latter relay picks

_up.- Before relay OBI releases, a pick-up cir--

cuit is'closed for relay OBla over front contact
25 of relay OR, front contact 37 of relay OKa,
and front contact 38 of relay OBI.  Relay OBla
therefore picks up and sticks up over its own front
contact’. 39, so that relay OBla remains ener-
gized after relay OB/ releases.. When the sec-
ond impulse of the code is received, relay OR
again becomes de-energized, whereupon a cir-
cuit is closed for relay OB2 over back contact
25 of relay OR, contact 21—31 of relay OKa and
front’ contact 40 of relay OBila. Relay OB2
thereupon becomes energized and sticks up over
its own front contact 41. This second de-ener-
gization of relay OR. does not pick up relay OBI
because the: pick-up circuit for the latter relay
is open - at contact 21—28 of relay OKa. Re-
jay OBlg releases at the conclusion of a brief
interval after the de-energizaticn of relay OR.
As relay OR becomes successively energized and
de-energized: during the remainder of the code,
the counting relays B are energized successively.
Fach of these-relays is energized over a front
contact of the preceding relay in the chain and
sticks up over its own front contact until the
next operation of relay OR.

When the 8th impulse is recelved relay OBS
becomes energized and when relay OR next be-

‘comes energized, relay OB8a picks up. When

this happens, the stick circuit for relay OCYF is
interrupted, but before relay OCI opens its front
contacts a pick-up circuit. is closed for relay

OCla, which pick-up circuit may be traced from

terminal Oz, over front contact .25 of relay OR,

front contact 31 of relay OKa, front contact 240

of relay OBS8, front- contact 42 of relay OC!, and
winding oi. relay OCla.to terminal Oy. Relay

36

40

45

50

55

60

65

70

78,




i3

10

15

20

30

35

40

45

50

55

60

65

70

75

6

OC€ta therefore becomes energized at. the same
time as relay OB8g, and relay OClua sticks up over
a- eircuit including its own front contact 43, front
contact- 241 of relay OB8a, front contact 37 of
relay OKa, and front contact 25 of relay OR.
Relay OC{ becomes de-energized soon after relay
OB8a- picks up, and -when relay OR next be-
comes de-energized, relays OB8a and OCla. be-
come de-energized. Current now flows from ter-
minal Oz, through back contact 2§ of relay OR,
contact £7—34 of relay OKa, front contact 46 of
relay OB8a, front contact 44 of relay OCla, and
winding of relay OC2, to terminal Oy. Relay
OC2 is therefore energized and is subsequently
stuck up over its-own front contact 45 and back
contact 83 of relay OB8@. Furthermore, when
relay OR became de-energized, a. circuit was com-
pleted for relay- OB{ from. terminal Oz, through
back contaect 25 of relay OR, contact 27—31{ of
relay OXa, front contact 46 of relay OB8a, and
winding of relay OBl to terminal Oy. This pick-
up- circuit opens, of course, as soon as relay OB8a

releases, but relay OB1{ is thereafter held in its -

energized condition over the-stick ecircuit previ-
ously traced for this relay. ‘As the succeeding
impulses of the code are received, relays OBla,
OB2, ©B2a, ete., are energized successively. It
will be plain, therefore, that during the reception
or transmission of'a code of sixteen impulses, the
counting relays B- are energized. successively
threugh two- complete -¢ycles, relay OCH{ being
energized during the first cycie of operation- of
the counting relays, and relay OC2 being ener-
gized during the second cycle of operation of the
counting relays. - At the conclusion of the code,
relay OR becomes energized and remains in this
condition. Relay OKa is therefore de-energized
and at the expiration of 0.3- second, this relay
releases. Relays OB8g and OC2 release almost
immediately, and relay OK releases at the end of
0.3 second following the release of relay OXKa.

It will be noted that since the release time of
relay ©J is 0.2 second; this relay will remain en-
ergized during the intervals that relay OR is de-~
energized as long as these intervals do not ex-
ceed 0.2 second. When a prolonged impulse is
received, however, that is, when relay OR be-
comes de-energized, for more than 0.2 second,
relay OJ opens, and remains open until relay
OR: is again energized. The function of relay
©JF will be described hereinafter.

It should also be pointed out that if relay OR
remains energized: during the reception of a code
for a longer time than the release time of relay
OXa, the latter relay will become de-energized,
thereby opening relay OK and also de-energiz~
ing relay OC{ or relay OC2 and whichever one
of the counting relays may then be energized.
This operation restores the counting chain to its
original condition and prevents improper opera-
tion: of a function due to an incorrect code or
accidental interruptions in the line circuit. The
operation of the counting relays at each station
in response to operation of the -associated line
relay R is similar to the operation: just described
and will be understood from the foregoing with-
out further explanation. :

In explaining the operation of the apparatus
I will assume that all parts occupy the positions
in which they are illustrated in.the drawings and
that the operator wishes: to: restore signal: ILA
at station 1 to the stop position;. from the pro-
ceed position in which it is illustrated in the
drawings. To accomplish  this result.the oper-
ator moves. signal. controel lever {f.on panel num-
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ber 1 to its middle position-(see Fig. 1)} and then
closes push button. OPF. The operation of the
push button OP! closes a pick-up circuit for re-

lay OHI which will be obvious: from the draws

ings, and this relay’sticks up over back contact
47 of a panel.relay OSl, and front cohtact. 48
of relay OHE. The push button OPI may then

be released without de-enérgizing relay OHi.

When relay OHI becomes energized, current flows

from terminal: Oz; through back contact 49 of.

relay OT, front- contact 58 of relay O, and
the lower winding of .a polarized: starting relay
OH, (Fig. 2) to terminal Oy. Relay OH there-

fore becomes. energized -in the reverse direction -
and: swings:its armature to' the right-to close con- j

tact: 1. Current then flows from terminal Oz,

over back contact 32 of relay OKa, back cen--

tact 82 of: relay OK, reverse contact. 54 of relay
OIf and winding of ‘relay OT to. terminal Oy.
Relay: OT therefore becomes- énergized and opens
the.line: circuit including line wires Di{ and D2 at
back contact 58 of this relay. Relay OR therefore
becomes de-energized, picking up relay OB, OCi,
OKa, and: OK as described: hereinbefore.
relay. OKa - first bhecomes energized, the pick-up
circuit previously traced for relay OT: is inter-
rupted, but relay OT has a release time of 0:1
second and before this relay opens, a. stick cir-
cuit.is. closed frem terminal Oz, over front con-
tact. 82 of relay OKa, front confact 54 of relay

OK, front contact 55 of relay OT, reverse con-:
tact. 5& of relay OH, and winding of relay OT"

to terminal Oy.. Relay OT therefore remairis en-
ergized: as. long as OKa and OK are energized,
‘that:is, until-the completion of the code.

When relay OR  became de-energized and

When'
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picked. up-relays. OBL and OCi, a pick-up circuit

was.completed. for relay OE; which may be traced
from- terminal. Oz,:over back contact 25 of relay

OR, (Fig. 2). back contact 2§ of relay OKa, front

contact B6. (see: Fig. 1) of relay OCI, front. con-
tact B7 of relay OBIl, and winding of relay OE,
to terminal Ow.. Relay OE therefore became
energized, and is stuck up by current which flows
from terminal Oz, (Fig. 2) over front contact. 32

contact..58 of relay OL2, (Fig. 1) back contact

§8: of relay OL4, and front contact 68 of relay OE.

When: relay OT became energized, the closing =

of front contact. 61 thereon completed a. pick-up
eircuit for relay OX, (Fig. 2) which may be
traced from terminal Oz, over front contact 64
of relay OT, back contact. 82 of relay OY, and

50

winding of relay OX to terminal Oy. Relay OX

is: thevefare energized: and current. is. supplied to - :

relay OY over front contact &1 of relay OT and
front. contact 63 of relay OX. When relay OX
becomes: energized,. fronf contact 67 closes and
current then flows from terminal Oz, over front
contact: 64 .of relay OT, front contact 84 of relay
OCH;. front contact. 88 of relay OBI, front contact
8% of relay OJ, front.contact. 87 of relay OX, and
winding' of relay OZ to-terminal Oy. Relay OZ
therefore beécomes energized and an ‘additionsl

circuit is. completed - for- relay OX, from. termi-.
nal O, over front contact 81 of relay OT, front

contact §8 of relay OZ, and.winding of relay OX

55

to terminal Oy.. The opening of back contact 82

of relay OY interrupted the pick-up circuit for

relay  ©@X, but this relay is-now held in its ener-.

gized: condition- over: the additional circuit - just
traced. - .Since relay OT is now energized and. OV

0

de-energized, the line circuit is held open until

relay OJ epens, which will'oceur at the expira-

tion..of - 0.2: second after the operation of. relay g5 '

of relay: OKa, front contact 84 of relay OK, back 45 Ck
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OR. When relay OJ releases, it breaks the cir-
cuit for relay OZ and at the expiration of 0.1 sec-
ond, relay Z releases. The circuit is then broken
for relay OX, and at the expiration of a further
time interval of 0.1 second relay OX releases to
close its back ¢ontact 63. When this occurs, cur-
rent flows from terminal Oz, over front contact

61 of relay OT, back contact.63 of relay OX, front

" contact 69 of relay OY, and winding of relay OV

10
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to terminal Oy. - Relay OV therefore becomes
energized "and closes the line circuit - through
front contact 70 of relay OV and front contact
53 of relay: OT. Relay OR then again becomes

.energized, ut it should be noted that the line cir-

cuit has been held open during the first impulse
for a time interval equal to the sum of the re-

lease times of relays OJ, OZ, and OX. The
length of the first impulse is, then approximate-
1y 0.4 second..

The energization of relay OR at-the conclusion
of this' long impulse, of course, picks up relay
OBla. Furthermore, relay OV remains energized
only during the holding time of relay O¥.. When
relay OY 1e1eases the opening of front contact 69

. of this relay breaks the circuit-for relay OV,

which immediately releases to-again interrupt the
line circuit. This initiates the second impulse,
de-energizing rélay OR and plckmg up relay OB2,

When relay OY becomes de-energized, the pick-’

up circuit for relay OX is again closed and this

relay becomes ‘energized. Relay OY is then

picked up over front contact 63 of relay OX, and
front' contact 61 of relay OT. The opening of
back: contact 62 of relay OY .interrupts the pick-
up circuit for relay OX; but relay OX is now held
up over a holding circuit which may be traced
from terminal Oz, (Fig. 2), ovér front contact 61

‘of relay OT, front contact M of relay CCI, front
_contact Ti of relay OB2, front contact 12 of relay

OH{ on panel number 1, front contact 13 of relay
OE, and winding. of relay OX to terminal Ouv.
Since relay OR is now de- energized, relay OJ is
also de-energized, and ‘releases after 0.2 second.

‘When back -contact 35 of relay OJ closes, current
‘flows from terminal Oz, over back contact 35 of

relay OJ, front contact T4 of relay OCH, (Fig. 1)
front contact 15 of relay ORE, front contact 16 of
relay OB2 and winding of.a group selector relay
OGl, to terminal Oy. Relay OGI therefore be-

30. comes energized, and current then flows over the

- ‘circuit just traced; as far as front contact. 76 of

. relay OB2, and thence .over front contact 18 of
relay OGH and winding of relay OL! to terminal

© Oy.- Relay OLi,
interrupting the stick circuit previously

60

70

5 gized,

‘therefore, also becomes ener-

traced for relay OE. ‘Relay OE therefore releases
and relays OG! and OLI are held energized over

‘stick circuits including their own front contacts,
- back contact 58 of relay OL2, front contact 54
"of relay OK and front contact 32 of relay OKu.

The opening: of front contact 13 (Fig. 2) of re-
lay OE breaks the holding circuit- for relay OX
and this relay therefore releases to close back
contact 63 and complete the 01r__<;u1t for relay OV.

5 It will therefore be séen that the line circuit
. has been opened during the second impulse for a

time interval equal to the release time of relay OJ
plus the pick-up times of relays OGI and OLI,
plus the release time of relay OE, and the release
time of relay OX and pick-up time of relay OV.
With relays of the type here described, this total
time. i$ approximately the eqmvalent of the pro-
longed first impulse, or 0.4 second.-

When relay OV becomes energlzed relay OR.
- picks; up- and  energizes relay QBza ~Further-

more the. opening of relay OX de-energizes re-
lay OY and; after 0.1 second, this relay opens to
again complete the circuit for relay OX.:: When

‘relay OX picks up, relay OY becomes energjized,
thereby breaking the circuit for relay OX.- Un-

der these conditions, there is no holding. circuit
for relay OX, because relay OE is now de-ener-
gized so that its front contact 78 is open, and
relay OX therefore becomes de-energized. When
this - relay. closes its back contact 83, relay OV
becomes energized to ‘close the line. circuit. and
pick-up relay OB3a. It will be seen therefore
that the third impulse is not prolonged but is
equal to the pick-up time of relay OV, plus the
pick-up of relay OX, plus the release tlme of
relay OY..

continues, and relay OV operates periodically to
open-and close the line circuit, and causes the
repeated operation of relay OR in the manner. de-
scribed until the 5th impulse has been trans-
mitted to the line circuit. At thé beginning of
the 5th impulse, relay OBS is picked up and a
holding circuit is then closed for relay OX which
may be traced from terminal O, over front con-
tact 61 of relay OT, front contact 64 of relay
OCi front contact 79 of: relay. OBS, front con-
tact 80 of relay OHIi on panel number i, front
contact 81 of relay OGl, and winding of relay
OX to terminal Oy. Relay OX is therefore held
energized to prevent ehergization of reiay OV
until- relay OG!
takes place in-the following manner: The open-
ing of the line circuit for the 5th impulse opens
relay OR and de-energizes relay OJ, and at the
conclusion of its holding time relay OJ drops. to
close its back contact 85. The closing of 'this

contact completes a ecircuit from terminal Ox,

over back contact 35 of relay OJ, front contact
14 (Fig. 1) of relay OCI, front contact 82 of relay

~ OBB, front contact 83 of relay OG{, and winding
of the panel selector relay-OS1{ to terminal Oy.

Relay OS{ therefore picks up, and current flows

. over -the circuit just traced as far as front con-
tact 83 of relay OGIi, and thience over front con-

tact 84 of relay OS{, and winding of relay OL2
to terminal Oy. Relay OL2 therefore becomes
energized to open its back centact 58 and break
the stick circuits previously described for reiays
OG§ and OLI. Relay OC!. therefore becomes
de-energized, breaking the pick-up circuits just
traced for relays OSi and OL2, but relay OL2 is
now stuck up over its own front contact 58, front
contact 54 of relay OK, and front contact 32 of
relay OKa. Furthermore, relay OSi is now stuck
up over its own front contact 84, front contact
58 of.relay OL2, front contact 54 of relay OK,
and front contact 32 of relay OKe, and relay OS|
breaks the holding ecircuit for relay OHI so that
this relay now becomes de-energized and its con-
tact 50 opens to de-energize. polarized starting
relay OH. Contact 5i of the latter relay re-
mains closed until relay OH-is reversed at the
end of the code signal as will be described herein-
after. The opening of front contact 81 of relay
OGi. breaks the holding circuit for relay OX,
and, after the release interval of this relay has
elapsed, the back contact 63 of relay OX cioses,
picking up relay OV to terminate the 5th impulse
by ‘re-establishing ‘the line circuit. Tt will be
seen, therefore, that the 5th impulse is prolonged
to have the same length as the second impuise.
The pumping operation of relays (0):4 and oY
then continues. .

At. the conclusmn of the 8th nnpulse relays
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The pumping opemuon of relays OX and oY -
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"becomes de-energized. This 3
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8
OB8a ard OCia become energized as described
hereinbefore. The Sth impulse therefore . ener-
gizes velays GBI and OCZ, the latter reiay re-
raaining energized during subsequent impulses
delivered to the line. Relay OB releases after
relay: OR ecomes ensrgized at the end of the
gth impuilse.  As the transmission of the code
continues, due to operation of relays CX, OV,
and OB, the counting relays OB are successively
energized until the 11th impulse is delivered: to
the. line circuit. The transmission of this im-
pulse to the line circuit results in the energization
of relay OB% and since relays CCZ and OS{ are
now energized, current flows froni terminal Oz,
over front contact $i of master relay OT, front
contact 85 cf relay OCZ, front conbact 143 of
relay OS1, lever id in its left-hand position, upper
winding of relay OWD#,; front contact (38 of
relay OBS3, front contact 68 of relay OJ, front
contact 6% of relay OX, and winding of relay ©Z
to terminal Oy.. Relay OZ theérefore picks up and
completes the additional circuit. for relay OX,
over front contact 88 of reiay OZ, and frount con-
tact. 61 of relay OT. Relay OX is therefore held
energized to prolong the 11th impulse until reiay
OZ becomes de-energized. Since relay OR. is
now de-energized, relay OJ is alsc de-energized,
and after 0.2 second front contact 68 of relay
OdJ opens ioc de-energize relay OZ. After 0.1
second, relasy OZ copens. to de-energize relay
0OX; and. 0.1 second later back contact. 63 of
relay OX closes to complete the pick-up circuit
for relay OV, thereby re-establishing the line cir-
cuit and terminating the 1ith. impulse. It will
be seen, however, that the 11th impulse has been
prolonged- to 0.4 second to transmit as the 11th
element of the code a signal indicating that lever
id is in its left-hand position. The repeated
operation of relays OX and CY then continues,
and short impulses are transmitied until the 14th
impuise iz reached, when the energization of relay
OB8 permits current to flow from terminal Oz,
front contact 6 of relay OT, iront contact. 85
of relay CC2, front contact 88 of relay OSH{, lever
{f in its middle position, front contact 81 of relay
ORS, front contact 68 of relay OJ, front contact
67 of relay OX and winding of relay OZ to ter-
minal Qy. Relay OZ therefore: picks up to pro-
long the 14th impulse in 2 manner similar to that
just described for the 11th impulse.

Subsequent . impulses in the code are short,
until the final or 16th impulse is transmitted to
the line, this last impulse being proisnged. to
form the “delivery’ impulse of the code as fol-
The commencement c¢f the 16th impulse
de-energizes relay OCR and picks up reiay OBS8.
A ¢ircuit is therefore completed from terminal
Oz, front contact 81 of relay OT, front contact
8% of relay OC2, (Fig. 2) upper winding of start-
ing relay OH, front contact 83 of relay OBS, front
contact 66 of relay OJ, front contact 67 of relay
OX, and winding of relay OZ to terminal Oy.
When this circuit is closed, relay OZ is energized
to complete the holding circuit for relay OX and
prolong the 16th impulse. Furthermore, current
delivered to this circuit restores the starting relay
O to its normal position, thersby opening re-
verse centact §i of this relay. The opening of
reverse contact §i of relay OH interrupts the
stick circuit previously traced for relay OT, but
this relay is now held in its energized condition
by virtue of a branch including front contact 88
of relay OZ, now closed arcund contact 54 of
relay OH. Since relay OZ is energized, there-
fore;. relay. .OT remains: energized.. ‘When: relay
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OJ opens its front contact §5 at the conclusion -
of its holding interval it de-energizes relay.OZF,

Front.contact 8% of relay OZ therefors breaks the

stick circuit for relay OT, whereupon reélay OT -
becomes de~energized to close the norinal line

circuit over ifs back contaci 53: It will be
however, that the line circuit has

during the i6th imptlse for a

seen,

and OT so that »the final impulse is a long im-~
pulse of the same length as the other. long im=
pulses. Relay OR now remains ener gized, g0 ‘that
after 0.3 second reiay OKe becemes de- energized.

The counting relays B and relay O, and in fact;

all relays except OR, CJ, and OK are now .de=

energized to refurn the apparatus to us normal

position so that affer €.3 second the apparatus

“isvin condition to receive code from & station:

gen held open -
: time interval equal. *
to the sunr-of the holding times of relays ©J, 0Z; ' -
10

5.

The de- energlza,tlon of relay CKa de ~énergizes’ ’

relay OK so-that 6:3 second later it closes its back
contacs to prepare the pick-up circuit- for relay
OT. 'This circuit is: now: open at contacs B! of

relay OH.,:and the apparatus is in.a conchtlon o

send a control code as soon ascontact. 51 is again
closed. - This. time interval between the release

of reiays Ko and K a4 eaci:station. insures unat,

all stations ‘are in'conditich: to recelve berore any.
station starts to send.

In the foregoing explanatlon I have descnloedv s
80,
ing the transmission of a control code to the'ling . - °

the operation of the apparatus at the: office durs

wires and it will be seert that. this code consists

20

of 16 impulses, the 1st, 2nd, 5th, 11th, i4th, and L
16th of which are approximately 0.4 second in. - 7

length while the remaining impulses: ale ap-

proximately 0.1 second. in length:

I will now" describe. the: operation of ‘the ap—f
paratus at station No. 1 in response o the con— ;
I
should be borne in mind that. the operation of
the apparatus at the remaining stations.is sim-

trol code thus supplied to the hne circuit.

85 .

ilar in: all respects to the operation of the ap-."
paratus at station 1 except that the several sia= .

tions. are 'selectively responsive-to: the location.
in the code signal of the 2nd and-3rd long. im<’
pulses, and only station 1 will be responswe to.

the particular code signal 3ust desecribed.

Referring now to the equipment illustrased on
Figs 3 and.4 and located at station No. 1, the
first impulse of the code signal transmitted from.
the office deenergizes relay !R to close” back’

contact 88 and pick-up relays 1BI, 1G4 I1Ka,

and (XK, each of these relays remaining 1n its:
energized condition by virtue of stick. circuits -
similar-to those already described in, comlectlon_

with Figs: 1 and 2. Furthérmore, this de- ener-
gization of relay IR de- -energizes ‘relay. -iJ."

code sent from the' office is long,
back contact 81 and completmcr a- circuit from:

terminal 12, over back conbact gt of relay {J,
front contact 82 of relay ICH; front contact 93 of

relay iBf, and winding of a lock out relay 1E to.
terminal !y Relay (fis subsequent‘y held in its. .

i
will be remembered thai the frst impulse of the
so' that at the '
expiration of the holding interval of 0.2° second: .
of relay {J, this relay releases; thereby closing’

50

energized condition by virtue of. a stick circuit

which includes the front contact 9% of relay. iE,
front contact 85 of relay K and front contact
96. of relay {Ka. During the ‘interval between

70

the 1st and 2nd impulses, relay (R i energlzedv: '
s0 that relay !J again picks up,.and relay Blg -

picks up, and relay {Bf releases. During the
second impulse, relay. IR is again de-energized,
picking up relay 1B2. and 1e1eas1ng rela,y iBia:

7" S




10

15

20

80

40

2,197,180
Tt will be remembered that the second impulse is -

also long, so that at the conclusion of the holding
interval of relay iJ, that relay closes its back
contacts, and current then flows from terminal
iz, over front contact 96 of relay 1Ka, back con-
tact 971 of relay iB8a, front contact 98 of relay
iCl, front contact 99 of relay ICI, front contact
100 of relay (B2, jumper 101, back contact 102
of relay 1J, front contact 103 of relay (E, and
winding of the group selector relay 1G- to ter-
minal ly. When relay IR next becomes ener-
gized, relay (J picks up and relay (B2a also
picks up, but relay (B2 becomes de-energized.
As g result, the pick-up circuit just traced for
relay IG is open, but this relay is now held en-
ergized over a stick circuit including its own
front contact 104, front contact 85 of relay IK,
and front contact 96 of relay iKa. The third
and fourth impulses are short and relay 1J there-
fore remains energized while these impulses are
being received, and when the 5th impulse is re-
ceived, relay IB5 will be energized. Since the
5th impulse is long, relay IJ opens at the con-~
clusion of 0.2 second and a circuit is then com-
pleted for the station selector relay {S which
may be traced from terminal 1z, over front con-
tact 96 of relay {Ka, back contact 97 of relay
1B8¢a, front contact 98 of relay ICi, front con-
tact 99 of relay ICI, front contact 108 of relay
1B5, jumper 108, back contact 10T of relay 1J,
front contact 108 of relay G and winding of re-
lay IS to terminal ly. At the conclusion of the
5th impulse, relay IR picks up to energize relay
1J .and continue the successive operation of the
counting relays and the pick-up circuit just
tiaced for relay IS is then open, but this relay
remains energized, its stick circuit being. closed
over its own front contact 189, front contact 95
of relay iKa and front contact 96 of relay 1K,

Subsequent impulses in the code are short until
“the 11th impulse.

It should be noted that the
beginning of the 9th impulse will find ‘relay
{B8¢" picked up and will also find relay iCte
picked up. The 9th impulse, therefore ener-

. gizes relays (Bl and 1C2 and de-energizes relays

iB8¢ and ICla. When the 1lth impulse is re-

" ceived, relay IB3 . will become energized and

G0

70

76

since this impulse is long, relay 1J will become
de-energized at the end of 0.2 second to close a

cireuit from terminal lx, over back contact 91 .

of relay 1J, front contact 110 of relay 1C2, front

contact f11 of relay IS, front contact 140 of re-

lay B3, and winding of register relay iF3 to
terminal 1y.  Relay {F3 is subsequently held up
by a stick circuit including its.own front contact

.14, front contact 95 of relay 1K, and front con-

tact 96 of relay |Ka. The 12th and 13th im-
pulses are short so that 1J does not close its back
contact and therefore relays |4 and IFS are not
operated. The 14th impulse is long however,
and results in picking up register relay 1F6 over
contact 112 of relay (B6 and this relay then
sticks up over its own front.contact 113 in a
manner similar to that just described for relay
{F3." During the 15th impulse, which is short,
relay 1J is not de-energized long enough to close
its back contact. When the 16th impulse is re-
ceived, however, relay (B8 picks up, closing its
delivery contact 114, and since this 16th impulse
is long, relay 1J closes its back contact 91. An
operating, or “totalizing” impulse is then deliv~
ered to relay IWS, (Fig.3) over a circuit which
passes from terminal Iz, over back contact 81 of
relay 1J, (Fig. 2) front contact 110 of relay 1c2,
front contact 114 of relay 18, front' contact 414

9

of relay IBS, front contact 142 of relay 1¥3 and
the upper winding of relay IWS to terminal {y.
This impulse tends to move contact 9 of {WS to
the left, but since this contact is already . in that

. position, no change results. A branch of the .

same circuit also delivers an operating impulse

to relay IHS, from front contact f14 of relay

B8, front contact |15 of relay }F6 and the upper

‘winding of relay 1HS to terminal 1. Relay (HS

is therefore energized in the reverse direction, to
open the normal contact 17. The interruption
of this contact breaks the circuit for relay (LA
which thereupon becomes de-energized to open,
at front contact 28, the operating circuit for sig-
nal ILA, to put this signal to its stop position.
It should be pointed out that had any of the
other signals been indicating proceed, the re-
versal of relay. IHS would have put such-signal
to the stop position. If, due to line trouble or
other causes, the total number of impulses. re-
ceived at station 1 is greater or less than 16, the
delivery impulse will be received by some count-

ing relay other than B8, and polarized relays’

{Ws and iHS will not be actuated. This fea-
ture provides a large measure of protection
against imperfect line signals. At the conclu-
sion. of the 16th and last impulse of the code,
relays IR and IJ become energized and all other
relays become de-energized, but relay {HS re-

_mains in its reverse position.

I will next assume that the operator, instead
of moving signal control lever if to its middle

10
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30

position to set the signals at station No. 1 at stop, - )

wishes to clear the westbound signal at this sta-

tion. He accomplishes this result by moving lever
Af to its. right-hand position, and closing the

starting push button OPi., The apparatus ab
the office is then set into operation to-send a code

in the same manner as already described with -

the exception that the 15th impulse is now pro-

"longed instéad of the 14th impulse. This change

35

40

is accomplished in the following manner: As was:

pointed out hereinbefore, when lever 1f is'in the
middle position, relay OZ becomes energized dur-
ing the 14th impulse to prolong this impulse, the
circuit for relay OZ including front contact 87
of relay OB6 and lever 17 in its middle position.
Since lever {f now. occupies its right-hand posi-
tion, this circuit is open and the l4th impilse is
short. During the 15th impulse, however, relay

OBI1 is energized and a circuit is completed for

relay Oz, which may be traced from terminal

 Ow, over front contact 61 of relay OT, front con~

tact 85 of relay OC2, front contact 86 of relay
081, lever if in its right-hand position, lower
winding of relay OFDHI, front contact 116 of relay

-OBT, front contact.68 of relay OJ, front contact
61 of relay OX, and winding of relay OZ to ter- -
“minal Oy. Relay OZ is therefore energized, and.

it will be plain that the 15th impulse has been
prolonged. It will be seen, therefore, that the

"code now transmitted to the line circuit consists’

of 16 impulses, the lst, 2nd, 5th, 11th, 15th, and

‘16th, of which are long impulses while the re-

maining impulses are short impulses. »
It should be noted that current supplied to re-
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lay OZ during the 15th impulse energizes relay. ‘

OFDI, and swings contact 122 of thisrelay to its

reverse position.- This breaks the circuit of the '

signal indication .lamp {27, which when-lighted.

indicates that the eastbound signal at station I
is“clear”, and thus informs the operator.that the
code to reverse the fraffic direction has been sent.
Contact §22 in reverse position connects lamp 128

70

“to _terminal Oy, preparing & circuit so that the 75
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signal indication lamp {28 may be lighted as soon
as relay OFK! is reversed by a return indication
showing that the signal at station 1 has cleared
for westbound trafiic.

Referring now to the apparatus at station No. 1,
the code signal just described will actuate the
apparatus at this station in the manner already
explained, except that register relays {F3 and
1¥7 will be energized instead of {F3 and {FS.
This takes place as follows: During the 15th im-~
pulse, relay IB7 is energized and since this im-
pulse is long, relay {J releases and a circuit is
completed from terminal fz, over back contact
91 of relay {J, front contact {18 of relay §C2,
front comfact {1{ of relay IS, front contact {17
of relay iB1, and winding of relay 1F7 to terminal
fy. Relay !P7 therefore picks up and sticks up
over acircuit including its own front contact 148,
front contact 85 of relay (K and front contact 98
of relay IKa. When the 16th impulse is received,
relay {B8 is energized and since this impulse is
long, relay {J releases and current flows from
terminal {x, over back contact 91 of relay {J,
front contact 118 of relay {C2, front contact 14
of relay 18, front contact {44 of relay 1B8S, front
contact 142 of relay 1F8 and the upper winding
of relay WS to terminal ty, tending to movecon-
tact 9 to the ieft; also from front contact 114
of relay {B& over front.contact {18 of relay P17,
lower winding of relay {HS to move iis contact
7 tothe left, if not already in that position: and
also from front contact {14 of relay IB8§ over
front container 128 of relay iF7 and the lower
winding of relay {FS to move its contact 18 to the
right. This operation of relays (HS and {FS de-
energizes relay {I:AH, if that relay happens to

be energized, and also complefes the circuit for

relay {IRAH. Relay IRAH therefore becomes en-
ergized and completes at front contact 28 there-
on the operating circuit for signal {RA wh1ch
signal then indicates proceed.

" I will next assume that the signal control lever.

{f has been moved to either its middle or right-
hand ‘positions to send out a carresponding code
ds already described and that the operator then
restores the lever if to its normal position in
which it is shown in the drawings, and then oper-
ates the push button OP!, to transmit to the line
cireuit & code which will clear the eaetbound sig-
nal at station No. 1.- When the push button OP{
is operated the apparatus at the office is actuated
‘to transmit to the line circuit a code similar to
those previously described, except that in this
case the long impulses Wlll be the 1st, 2nd, 5th,
11th, 13th, and 16th. - Since lever { f now cecupies
its-left-hand position, a circuit will ke closed for
relay OZ during the 13th impulse when relay OBS

" 1s energlzed, which circuit passes from terminal
- Oz, over front contact 64 of relay OT, front con-
‘tact 85 of relay OC2, front contact 85 of relay
lever If in its left-hand position; upper.
‘winding of relay OFD!, front contact 121 of relay
‘OBS, front contact §§ of relay OJ, front contact -

67 of relay OX, and winding of relay OZ to ter-
minal Cy. Relay OZ therefore becomes energized

to hold relay OX energized and prolong the 13th
Ampulse.’
‘the operating winding of relay OFDI, this relay is
" ‘energized in its normal direction to close normal
contact- 122, and prepare the circuit for lighting

Since the circuit just traced includes

lamp 127 upon the receipt of a normal indication,
as will ‘be explained in detail heéreinafter. Iad

‘thesignal control lever {f occupied its right-hand
position: previous to its last change, with lamp

128 enetgized, this operation of relay OFD{ would
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have extinguished lamp 128. ‘With lever {7 in its
left-hand position, the 14th and 15th -impulses

are both short but the 16th 1mpulse 1s long, as '

before.

The code transmitted to the line- mrcult under :

the conditions just described, selects the equip-
ment at station No. 1 in_the manner already
described - to pick up relays {E, ¥, and 1G.

During the 1lth impulse register relay 4F@ is -

picked up over contact {48 of relay iB% as . al-

10

ready described. During the 13th impulse, relay:

IBS is, of course; -energized, and at this. time,
relay 1C2 is also energized. - Since the 13th im-
pulse is long, relay {J releases and current then

flows from terminal {1z, over back contact 91

of relay {J, front contact {8 of relay fC2, front

15

contact {{{-of relay i8S, front-contact 123 of relay -

IB5, and winding of relay {F5 to terminal iy.

Relay (P8 therefore becomes energized, and sticks”

up over g circuit including its own front con-
tact 124, front contact 95 of relay K, and front

contact 88 of relay {Ka. Since the 14th and 15th~

impulses are short, relays {F6 and (FT remain
de-energized. When the 16th-impulse is re-
ceived, relay -I{B8 is energized and since this im-
pulse is long, the “delivery” circuit is-closed and
current flows from terminal 1z, over back con-
tact 84 of relay 1J, front contact 149 of relay | cz,
front -contact 141 of relay {8, front contact H4
of reiay B8, front contact 42 of relay ¥3, and
thie upper winding of relay I'WS to terminal ty.
Relay WS thus receives an impulse tending to
move contact § to the left. A branch'is closed
for the circuit just traced from front contact 14
of relay B8, over -contact {25 of relay {F5 and
the lower winding of relay {HS to- terminal iy,

20

25

30

35

to move contact {7 to the left, if ‘not already in .

that -pesition and a second branch circuit is

-closed from front contact 114 of relay IBS over

contact 126 of relay 1F5 upper winding of relay

IFS-to terminal 1y to cause contact-i8 to move
to theleft. This operation of relays 1HS and 1FS

closes,.at contacts {7 and 18, the circuit for relay
1LAH and energizes this relay to clear signal 1LA;

I will-next -assume that ‘with the apparatusin . 45

the condition in which it is illustrated inthe draw-

40

ings, the operator moves switch contrel lever id -

on panel No. 1 at the office to its right-hand posi- .

tion to reverse switch 3 at station No. 1.. He
then closes push button ‘OP{, whereupon the ap-

paratus-is actuated to transmlt to the line circuit
. a code similar to those previously discussed: but :

having ‘the 12th impulse prolonged, the long
impulses in-this.case being the 1st, 2nd, 5th, 12th,
13th, and 16th. .. This is accomplished in . the
Tollowing manner ‘When the 12th impulse com-

‘hences, relay OB4 is. energized, and a circuit.is’

then-completed ‘for relay OZ, from terminal Oz,
‘over front contact §! of relay OT; front contact
8% of relay ‘OC2, front contact Ms of relay OSI,
lever {d in-its right-hand position, lower winding
of relay OWDI, front contact 188 of relay OB4,

front contact 8¢ of relay OJ, front contact 67 of

relay "OX; and-winding of relay OZ to terminal
Oy
prolong ‘the 12th impulse.
the circuit just traced for relay OZ also ener-

131. This lamp is therefore extmgulshed and
Informs the operator that a code has been sent

Relay OZ:-therefore “becomes énergized to-
Current supplied to -

6

60 -

‘gizes-relay: OWD! in its reverse direction, there- o
by opening at normsl contact 139 thereon, the

-circuit for the “normal” switch indication lamp 70

to reversé the switch. Réverse contact I 30 is

closed to connect the “reverse” switch indication -
»lamp 132 to te1mmal ‘Oy, preparing -a circuit ‘80

75‘
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that lamp (32 may be lighted when a reverse
switch indication is received. When the code just
described is received at station No. 1, relays IE,
{G, and IS are energized as before; and when
the 12th impulse is received, relay 1B4 will be
energized.  Since the 12th impulse is long, relay
{J becomes de-energized and picks up relay (P4
over a circuit which may be traced from terminal
iz, over back contact 91 of relay IJ, front con-
tact 110 of relay iC2, front contact ({1 of relay
18, front contact 168 of relay IB4 and winding
of relay {F4 to terminal ly. Register relay IF4
therefore becomes energized and sticks up over
its own front contact 37, front contact 95 of
relay (K and front contact 96 of relay (Ka.
When the 13th impulse is received, register relay
{F5.picks up ‘as already described; and when the
16th . impulse is received, the operating circuit
is closed from terminal {x, over back contact
81 of relay 1J, front contact {18 of relay (C2,
front contact 111 of relay {8, front contact 14
of relay IBS, front contact. 138 of relay 1F4, and’
the lower winding of relay WS to terminal ly.
Relay IWS therefore becomes energized in the
reverse direction to swing contact 9 to the right.
Furthermore, a branch is closed for the operat-
ing circuit over contact {15 of relay {F5 to ener-
gize relay 1HS in the reverse direction, tending
to close contact 17. Another branch for the
operating circuit is aiso closed over contact 126
of relay iF5 energizing relay (F'S in the reverse
direction and tending to swing contact 18 to the
left; but it has been assumed that contacts (7
and 18 are already to the left, so no movement
of these contacts.takes place.. It should be ob-
served that the reversal of relay WS breaks the
circuit previously existing for relay {LAH. The
opening of front contact 20 of relay {LAH re-
stores signal ILA to the stop position, and when
the signals at station No. 1 gll indicate stop, con-
tacts 10 and 10g controlled by these signals are
both closed. Current then flows over reverse
contact 8 of relay WS to energize relay ih, and
motor IM is operated to move switch 3 to its
reverse position. “When the switch attains its full
reverse position, the opening of- front contact
{8—14a de-energizes motor (M.  Furthermore,
this operation of the switch 3 opens contact
16—1{6a and closes contact 16—I16b. A circuit
is then completed for relay (LBH and this relay
‘becomes energized to close the operating circuit
for signal (LB. It should be observed that the
transmission of a code for reversing the switch
and clearing the signal for the traffic direction
previously existing first puts all signals to stop,
then reverses the switch, and finally clears the
signal which corresponds to the new switch posi-
tion and to the traffic direction.

I will next assume that the operator wishes to
restore switch 3 at station No. 1 to its normal
position, with traffic direction unchanged. He
accomplishes this result by restoring lever Id on
panel No. 1 to its normal position, and operat-
ing push button OPI. The code now transmitted
from the office has the 1st, 2nd, 5th, 11th, 13th,
and 16th impulses prolonged, which code has

-already been - described. Relay OWDI will be

restored to normal; during the transmission of
this' code, thereby extinguishing reverse switch
indication lamp 132 had this lamp been previously
lighted, and preparing the circuit of lamp 131
for the receipt of a normal switch indication.

‘When the code just described is received at sta-

- tion No. 1, the 1lth impulse will pick' up register

75

relay I3 so that the final operating impulse will

‘will be prolonged.

11

restore relay [WS to. normal to close reverse con-
tact 9. This operation of relay {WS de-energizes
relay (LBH and puts signal ILB at station No.'1
at stop. Contacts {0 and 10a then close and a
circuit is completed over normal contact 9.of
relay IWS for relay Ik. This relay therefore be-
comes energized and motor IM is operated to
move the switch 3 to its normal position.” When
the switch attains its normal position contact
14—14b opens to de-energize motor tM, and con-
tact 16—I16a closes to complete the circuit for
relay ILAH. Signal ILA is therefore cleared and

contacts 10 and (4 then open to prevent further

operation of motor 1M until all signals at station
Number 1 have been restored to the stop p051t10n

In all of the preceding discussion, I have con-
sidered only the transmission of control codes

from the office to station No. 1 and it will be seen

that each of these codes have the first impulse
long and also the 2nd and 5th impulses: long to
pick-up the group and station selector relays IG
and IS at station No.'1. It will be plain from an
examination of Fig. 4 that relay 1G is energized
by a long second impulse in the code because
jumper 101 connects back contact 102 of relay IJ

10
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with front contact 100 of relay iB2. Had jumper

101 been adjusted to connect contact 102 of relay
1J with front contact 144 of relay iB3, it would
Have been necessary to prolong the 3rd impulse
in order to pick up relay IG. Similarly had it
been adjusted to connect contact 182 of relay IJ
with contact 145 of relay 1B4, relay |G could be

80

energized only if the 4th impulse of the code were .

long. Furthermore, by proper adjustment of
jumper 106, the: apparatus could be arranged to
pick up relay 1S on codes having the 6th, 7th, or
8th impulses long instead of the 5th as shown in

_the drawings, by connecting 186 to the corre-

sponding contact of {B6, (BT, or iB8 instead of to
contact 185 of 1B5. It isapparent from the fore-
going that the apparatus at the station can be
adjusted to.respond to any.one of twelve different
combinations of leng impulses in the code and
that each station will be selected only by the code

having the proper impulses prolonged. Since i

none of the functions at a station can be actu-

_ ated until the station selector relay at that sta-

tion, corresponding to relay iS at station No. 1
has been energized, it follows that the station will
be unaffected by any code except the one which
is intended for that station, and of course, in
practice, the jumpers 184 and 106 at each of the
twelve stations are adjusted so that each station
will respond to a different code.

If a code is to be sent from the office for con=
trolling apparatus at a station other than station
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No. 1, it will be accomplished by operating appa- -

ratus associated with the panel corresponding to
such station in the same manner as already de-
scribed in connection with panel No. 1, the office
equipment including a set of twelve panels when

there are twelve stations to be controlled. It will:

be seen that relay OHI determines ‘when ener-
gized that the 2nd and 5th impulses of the code

starting relay H for a different panelis-energized,
other impulses are prolonged to select the cor-
responding stations. The selection at the office
between impulses is accomplished by the group of
contacts illustrated at the left-hand edge of Fig.
2, where I have shown contacts for twelve indi-

" vidual starting relays OHI to OHI2 inclusive,; one

of which relays is associated with.each of the
twelve panels of the office equipment. Each of
these relays controls the selection -of -its own

If, however, the ‘individual |

i)
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-enters section a—b ali station No.
relay {TR, (Fig. 3) to become deenergized. When .

12

panel and.station in a manner similar to that
described ‘for the selection of panel No. 1 and
station No. 1 by the operation of relay OHI.
The apparatus is also arranged to transmit
from each station indication codes similar to the
codes used for the control of apparatus at the sta-
tion, for operating indication means at the office
in response to any change in the condition of the
apparatus located at the station. In explaining
this feature of my invention, I will first assume
that with the parts occupying the positions in
which they are illustrated in the drawings, a train
1 and causes

back contact 148 of this relay closes, current flows
from termingal iz, through back contact 145 of
relay {TR, normal contact {47 of relay {TD, back
contact {48 of relay iT, (Fig. 4) and the lower
winding of starting relay {¥ to terminal {y. Re-
lay IH therefore becomes ensrgized in the reverse
direction to close contact {28. A pick-up circuit
is then closed for master relay {'T, which may be
traced from terminal iz, over back contact 88
of relay iKa, back contact 149 of relay 1K, re-
verse contact 158 of relay {H, and winding of
relay T to terminal {y. When this circuit is
closed, relay- i T becomes energized and this relay
remains energized until a complete code has been
sent. The energization of relay T opens its back
contact §82, thereby interrupting the portion of
the line circuit extending to all stations beyond
station 1, so that all line relays R at these stations
are de-energized. Furthermore, the portion .of
the line circuit extending from the transmitting
station to the office is open at contact 153 of
transmitter relay 1V, and this opening of the
line circuit de-energizes relay {R at the station
and relay OR at the office, and also the R relays
of any stations located between the sending sta-~
tion and the office. The de-energization of relay
{R at station No. 1 picks up relays IB{, tCi, iKa,
and {K as will be readily understcod without
further explanation. Relays {Xea and {K remain
energized until the coile hias been completed. It
will be plain that the energization of the two
relays last mentioned interrupts the pick-up cir-
cuit just traced for relay §'T, but this relay is now
held energized over a stick circuit including front
contact 86 of relay {Ka, front contact 85 of relay
1K, back contact 94 of relay IE, front contact 151
of relay {T and reverse contact {58 of relay {H.
When relay {T picked up, relay {X was ener-
gized over back contact {86 of relay Y and front
contact {894 of relay {'T. When relay iX becomes
energized, relay !Y is picked up, over front con-

tact 157 of relay IX and front contact {94 of

relay I'T. The energization of relay {Y breaks
the circuit for relay iX and after a time inter-
val, relay X opens. When this happens, relay
1V is energized over fromt contact {85 of relay
1Y, back contact #57 of relay IX and front con-
tact 194 of relay {T. Relay !V therefore becomes
energized to close the line circuit at station 1
through relay IR and an impedance {54, Reslay
IR then becomes energized, picking up relay IBla
and deenergizing relay 1Bf. The time charac-
teristics of the relays at each station are similar
to those of the corresponding relays at the office,
and it will be seen therefore that this ﬁrst impulse
of the code is a short impulse,

At the conclusion of the holding hme relay
1Y this relay releases to de-energize relay iV to
form the second impulse of the code. Relay IR
then becomes de-energized and picks up relay
IB2. A circuit is then compieted for relay 1%,
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from terminal [z, through front contact 9§ of
relay {Ka, back contact 97 of relay tBEq, front
contact 98 of relay IC{, front contact 89 of relay
ICI, front contact {198 of relay 182, jumper i,

front contact 182 of relay {J, front contacs 158

of relay IX, and winding of relay {Z to terminal
{¥. Relay 17
holds relay lX energized over froent contact {58

of relay-1Z2. Relay iV is therefore held deener-

gized. At the conclusion of the holding interval

of relay {J, this reiay releases; thereby opcmnd
front contact 16% thereon and interrupting the
circuit just traced for relay 4Z.
interval, relay {Z releases, de-energizing relay 13

After another time inierval, rélay 4X releases

to energize relay {V and conclude the' second
impulse. It will be seen, therefore; that the sec-
ond impulse of the code is a long impulse. :
The repeated operation of relays 1X aad 1y,
thereafter continues, transmitting short impulses
to the line circuit until the 5th impulge has been
initiated. At this time,
and a circuit is comple‘bed for relay 1Z from tei-
minal- lx, over front- contact 98 of relay iKa,
back contact 87 of relay {B&a, front contact 8% of

relay (Cl, front contact 88§ of relay iCi, front

contact $€8 of relay 1BY, jumper i08, front corn~
tact {67 of relay {J, front contact 158 of relay
IX, and winding of relay 1Z -to terminal. fg.
Relay (X is therefore held energized to prolong
tke bth impulse.
releases, thereby interrupting the circuit for relay
{Z, which releases to Ge-energize relay X to pick
up relay 1V, It will be seen that the 5th impuls 58
is a long impulse and the 6th, 7th, and 8th imn-
pulses are short.
de-energization of track relay TR, which seb
the code transmitter into operation, opens con-
tact 8 and thus de-energizes relay (LA,

both the signal and the track relasy will be out of
step with the corresponding - indicators at the
office, until the 9th to 16th impulses of the return
indication code have been compisted.  Duringthe
time interval following the 8th impulse, relays
IB8a, and (Cla are energized and when the 8th
impulse is transmitted, relays B! and 1C2 be-
come energized as described in connection with
the corresponding relays at the office.
impulse is short but .when the 10th mmulse is
transmitted, relay §B2 is energized and a circuit

for relay EZ is then-closed from terminal ‘lz,

through back contact 146 of velay {TR, the lower
winding of relay {TD, contsct 180 of relay B3I,
contact 164 of relay !CZ, contact £82 of relay1J,

contact 158 of relay X, and winding of relay {Z.

The 8th

, therefore, becomes ensrgized and . -

After a time -

15

relay {85 is energized

o
ot

o6

Alfter a timie interval, reiay {3

It should be noted that thé .

This
opens contact 28 to put signal {L.A to stop, 6 that -

40
45
50 -

55

to terminal {y, t0 pick Up-relay {Z to prolong

the 10th impulse.
comes energized in the réverse direction to close
reverse contact i47, thereby preparing a circuit
to start the uransmlttel when track relay {TR
again picks up.

During the 11th mmulse a circuit for relay A

is closed from terminal 1z, over contach 165—-185q;

clesed when switch 3 is normal, thence through

upper winding of relay (WD, front contact 168 of

relay (B3, front contact 181 of ‘relay: ice, front’

contact 162 of rélay {J, front contact {58 of relay
{Z, and winding of relay {Z to terminal {y. Cur-
rent in this circuit picks up relay (Z to prolong
the 11th impulse, and flows through relay 1 WDrin
such direction as to.tend tc move contact i88 to
the left. The 12th and 13th impulses are short.

During the 14th impulse, a circut for relay 1z
is closed from termmal iz, through back contact

Furthermore relay 'TD be--

80
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185 of relay ILAH, back contact” 186 -of . relay
ILBH, back contact 187 of relay IRAH, back con-.

tact 188 of relay IRBH, lower winding of relay
{HD, front contact 280 of relay {B%, front con-
tact 161 of relay 1C2, front contact 162 of relay

{3, front contact 158 of relay 1X; .and winding’

of relay IZ to terminal ly. Current in this cir-
cuit picks up relay {Z to prelong the 14th impulse,
and flows through the lower winding of relay {HD

in such direction as to close right-hand contact .

189. This prepares a circuit to start the trans-

mitter when any one of the four signal relays.

{LAH, ILBH, IRAH, or {RBH is again énergized.
" The 15th impulse is short, but the 16th impulse
is, of course, a long impulse. During the 16th

- impulse, the circuit for relay (Z is from terminal

- 185.

40.

fx, over front. contact 96 of relay {Ka, front con~
tact 95 of relay {K, back contact 54 of relay 1E,
front contact -151 of relay I'T, upper winding of
relay 1H, front contact 183 of relay iBS, front
contact 181 of relay 1C2, front contact 162 of
relay 1J, front contact 158 of relay 1X, and wind-
ing of relay IZ to terminal.iy. As a result: of
the -current supplied.to this:circuit, relay 1Z is

held energized to prolong the 16th and. last im- .
. relay OGl, and winding of relay 081 to termi-
then becomes energized’

pulse of the code.. Furthermore, the current in
the circuit just traced energizes relay- {H in its
normal direction, thereby opening reverse con-
tact 159.
the stick circuit for master relay {T. but since
relay fZ is now energized, a branch is closed

around contact 150 of relay (H, through front

T therefore
{H has been
When relay-{J

contact 195 of relay |Z. Relay
remains  energized after  relay
restored to its normal condition.

releases, relay {Z becomes de-energized and after .

a time interval; this raly opens its front contact

and after .a further time interval, this relay

Y releases to stop the transmission, closing its back
contact 152 to restore the-line eircuit and com-"-

plete the last impulse of the code, following which
relays {Ka and 1K become de- ennrglzed to restore
the apperatus to normal.

It- will be seen from the forevomg that the
code transmitted to the line circuit from a sta-
tion. consists of .16 impulses- similar -to those
transmitted Irom the office, except that the first
impulse of the code transmitted from:a. station

-n t0 the office is a short impulse while the code

-its first impulse a long impulse.

- No. 1.

transmitted from the office to the-:station has
In the particu-
lar code described, the long impulses.are the 2nd,
5th, 10th, 11th, 14th, and 16th.

The code transmitted to the line- by the ap—

paratus at station No..1 operates the a,pparatus

at the office in the following manner:
Line relay OR &t the office is, of ¢ourse, ener-

gized when the line-circuit is closed, but is de--
energized during each’ impulse, or open cireuit’
“ interval of the code transmitted from: station
This operation of relay OR . energizes

the counting relays OBi{, OBle; etc., consecu-
tively in the manner previously described. The
first time relay OR becomes de-energized, relays
OBi{, 0CI, OKa, and OK become energized. -'This
first impulse is short, but during this impulse,
relay OE (Fig; 1) is energized, over. a circuit
which passes from terminal Oz, over back con-

0 tact 25 of relay OR (Fig. 2) back contact 26

of relay OKa, front contact 96-of relay ocl,
front contact 57 of relay OB, and winding . of
relay OE to terminal Oy. When relay OE picks

up, it sticks up over its own front. contact - 60,
back contact 59 of relay OLI,

back: contact 58

The opening of this contact interrupts .

Th master relay 1T is then de-ensrgized-

of relay OL2, front contact 54 of relay OK, and
front. contact 32 of relay OKa. During the sec-
ond impulse, relay OB2 is energized and since

this impulse is long, relay OJ releases, and cur-

rent then flows from terminal Oz, over back
contact-35 of relay OJ, front contact 14 of relay

'OCI; front contact 15 of relay OE, front contact
“ 16 of relay OB2, and winding of relay oGl to

terminal Oy.. Relay OGI then picks up, and

current flows -over the :circuit just traced for

this relay as far as front contact 76 of relay

13’

10

OB2, and thence over front contact 18 of relay -

OGl, and winding ‘of relay OL{ to terminal Oy:

- 'Relay OLI therefore p1cks up, breaking the stick

circuit. for relay OE and allowing relay OE:to
release, but relays OGI and OLl stick up over
their own front contacts, ‘back contact 58 of relay

- OL2, front contact 54 of relay OK and front con-

tact 32 of relay OKa. - The third and fourth im-
pulses are short, but when the 5th impulse is

Teceived, relay OBb is energized, and since this

impulse is long, relay OJ releases, and current
flows from. terminal Oz, over back contact 39
of relay OJ, front contact 14 of relay ocCl, front
contact 82 of relay OBB, front contact 83 of

nal - Oy. Relay osi
and current flows over the circuit just traced
for this relay as far as front contact 83 of
relay OGl, and thence over front contact 84
of relay OSi and the winding of relay OL2 to
terminal Oy.. Relay OL2 then picks up, break-
ing the stick circuit for relay OLI so that OLi

“and OGI drop, and completing a stick circuit for

relay OL2 over its own front contact 58, front
contact 58 of relay OK, and front contact 32
of relay -OKd. Relay OSI is also stuck up over

4 circuit including its: own front contact 84,

front contact 58 of relay OL2, front-contact 54
of relay OK, and front contact 32 of relay OKa.
The" circuits for relays OLl, OI:2, OG!, and
OSt are similar to the mrcmts prev1ous1y de-

transmission of a:code from the office and will
be readily understood without tracing these cir-
cuits in- further detail. The next long impulse
in ‘the code is the 10th impulse and when this
impulse is received, relay OB2 is energized. Dur-
ing this impulse, relay OJ releases, ‘and “since

“relay OC2 is now picked up, current flows from
‘terminal Oz, through back contact 35 of relay
' 0J, back contact 196 of relay OT, front contact

197 of  relay  OC2, contact (70 of relay OB2,
and winding of relay OF2 to terminal Oy. As a
result, relay OF2 picks up and sticks over its

own front contact (71, front contact 54 of relay

OK and front contact 32 of relay OKa.

During the 11th impulse, which is long, relay
OF3 picks up over front contact 198 of relay
OB3, and sticks: over its own front contact 199.
The 12th rand 13th impulses are short so .that
relays OF#4 and OF5 do not pick up.

During the 14th impulse, which is long, relay
OF6 picks 1ip over front ‘contact 229 of relay
OBS, and sticks over its own front contact 230.
The 15th. impulse is short so that relay OFT
does. not pick up. During the 16th impulse,
which' is long, the operating circuit is closed
from terminal Oz, back contact 35 of relay OJ,
back contact £96 of relay OT, front contact 187
of relay “OC2, front contact {72 of relay OBS,
and from this point one branch is completed over
front contact {13 of relay OF2, winding of relay
ITK, front contact {74 of relay OSI.and back

: contact {75 of relay OPI} to terminal Oy.. Cur-
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rent over this branch reverses relay I'TK, clos-

ing contact {76 and lighting lamp (7T to- indi-
cate ‘“track occupied.” .

A second branch of the operating circuit is
completed from front contact 172 of relay OBS,
over front contact 184 of relay OF3, front con-
tact 183 of relay OSI, winding of relay WK,
and back contact 182 of relay OF4 to ferminal
Oy. - Current over this branch tends to move
contact £33 to the left thus verifying its COI‘IECu
position.

A third branch of the operating circuit is com:
pleted from front contact 172 of relay OB8, over

front contact 18} of relay OF$, winding of relay

OHKI, contact {92 of relay OSI, back contact
183 of relay OF5 and back contact 28! of relay
OFT to terminal Oy. Current over this branch
causes contact 135 of relay OHKI to move to the
right to open the circuit for lamps (27 and 128
and to close the circuit for lamp 29, thus light-
ing lamp 129 to indicate that the signals are at
“"top 2

‘When the code signal is completed, relays OR
and OJ pick up and remain energized, and all
other relays become de-energized, restoring the
apparatus to normal. On panel No. I, lamps
177, 18{, and 128 will now remain lighted until a
new code signal is received from station No. 1.

Returning now to station No. 1, we will asstume
that the train moves out of section a—b, so that
track relay ITR picks up. The closing of front
contact 8 of this relay picks up relay {LAH. te
again clear the signal [LA. A starting circuit
is now closed from terminal iz, over front con-
tact 148 of relay TR, reverse contact !47 of re-
lay ITD, back confact {48 of relay {T and lower
winding of relay {H to terminal {y. The start-
ing relay {H is therefore energized in the re-
verse direction and the equipment at station No.
1 is actuated to transmit a code to the line ‘cir-

cuit in a manner similar to that already de--
scribed in connection with the operation of' the

apparatus in response to the entrance of a train
into section a—b, with the difference, however,
that the 9th, 11th, and 13th will be Iong impulses
instead of the 10th, 11th, and 14th. During the
o9th impulse of this code, relays {Bil and 1C2 are
energized and a circuit for relay {7 is then closed
from terminal iz, over front contact 146 of relay
{TR, the upper winding of relay {TD, front con-

tact 164 of relay (B!, front contact 161 of relay;
IC2, front contact 182 of relay {J, front contact

182 of relay IX, and winding of relay 1Z, to ter-

minal {y. Relay 1Z therefore picks up to prolong.

the 8th imbpulse, and relay {TD is energized.so
as to move contact 147 to the left. The. 10th
impulse will be short, the 11th impulse will be
long, as already described, and the 12th impulse
will be short.. During the 13th impulse, a. circuit
for relay 1Z is closed from terminal fz, through
contact 282—202a closed when switch 3 is nor-

mal, back contact 204 of relay |RAH, front con- -
From. this

tact 283 of relay ILAH, to wire 249.
point one branch continues through upper wind-

ing of relay {FD, front contact 2i5 of relay IB5,

front contact {81 of relay 1C2, front contact 52
of relay 1J, front contact (58 of relay {Z, and
winding of relay {Z to terminal ly. Current in
this branch circuit picks up relay IZ to prolong

the 13th impulse, and flows through the upper

winding of relay iFD tending to move contact

205 to the left, but under the assumed condi-

tions this contact is already in that position.

This brepares a cireuit' to start the transmitter
if the traffic direction is reversed to pick up re-

. sticks over its own contact 223.
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lay IRAH ‘or relay fRBH. A second branch ‘of
the circuit extends from wire 2{9 through Iront

- contact 216 of relay IBS, and the upper winding

of relay 1HD to terminal {y. Current in this
branch causes contact 189 of relay {HD to move

to the left, to prepare a circuit to start the trans--

mitter when all the sighal relays become de-ener- -

gized.

The 14th and 15th impiilses are shoxt and the
operation during the 16th impulse is as already
described. - In the code just described therefore,

10

the long impulses will be the 2nd, 5th, ch 11th,

13th, and 16th.
The operation of the ofiice equipment in 1e-
sponse to the code just described for an unoccu-

pied track section is similar to the operation in :
receiving an indication of an occupied track scc—"_ L
- tion, except that the 9th, 11th, and 13th will be

long impulses instead of the 10th, 1ith, and 14th
impulses. - During the 9th impulse, relay OF{
picks up over front contact {78 of relay OB,
and sticks over its own front contact {78, The

15

20 -

10th impiilse is short so that relay OF2 does not -+

pick up. During the 11th impulse relay OFS picks
up and sticks as already described, and. the 12th

25

impulse is short so that relay OF4 does not pick- .

up. During the 13th impulse, relay OFB. picks
up over front contact. ZIT of relay OBS, and
The 14th and
15th impulses are: short so that relays OF& and
OF7 do not pick up.

During the 16th impulse, the opeérating circuit
is closed from terminal Ozx over contacts 38, {96,

187, 172 as already described, one branch con--

tinuing over front contact {15 of relay OF{, con-

30

3.

tact 17§ of relay O8I, winding of relay {TK, and

back contact {73 of relay OF2 to terminal Gy.
Current over this branch restores relay {TK to
normal, opening contact {78 to extinguish lamp
177 and. thereby indicating “track unoccupied.”

The second branch of the operating circuit

energizes relay {WK to the'left; as already de- -

scribed, to insure that lamp 8¢ is. lighted; and a

third branch is completed over front contact 193 .

of relay OFS5,; front contact £92 of relay OSf, wind- .
ing of relay OHKI/, back contact {81 of relay OFS$:

to terminal Oy. Cirrent over this branch ener-
gizes relay OHRKI{ to move contact 135 to the left.
A fourth branch of the operating circuit is com-

pleted over front contact 214 of relay OF5, front

contact 243 of relay OSi, winding of relay OFK{,

and back contact 212 of relay OFT to terminal’

Oy. Current over this branch energizes relay

OFK! tending fo move contact {34 to the left,

but this contact was assumed tec be in that pos1~

tion..  ‘Thus lamp 129 is extinguished and lamp.
127 lighted to indicate that
is clear, and since lamp (34 is lighted showing’

that the switch is:ndrmal, this is Ln@wn to he
signal ILA and not {1.B.

I will' next assume that the operator 1everses~
It has been shown -

lever fd to reverse switch: 3
that the code signal in resneasP to this move-
ment results at station No. 1 in moving contact
8 of relay WS from lefi to right, but contacts
{7 and" (8 of relays (HS and 1¥S will remain
closed ‘to the left. This opens the circuit of

an eastbound signal = -

60

65

signal relay {LAM at contact 9, because relay,"”

IWS -is now  in disagreement with ‘the switch

position, and signal {LA is put to ‘stop. - -One re-~
sult of this operation is to cause the transmis-
sion to the office of a return indication code in-
dicating this change of conditions at the station.

A second result is to close back contact 10, there--

by -completing: the circuit: to reverse sw1tch g

70
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When switch 3'is reversed and locked, one re-
sult is to-close a transmitter starting circuit from

terminal Tz over contact 165—1655, normal con-

tact 166 of relay IWD, back contact 169 .0of relay
IT and lower winding of relay IH.  Contact 150

“then closes to start the transmister in the manner

previously . described. Furthermore the  signal
now moves to proceed, the circuit being from ter-
minal iz, over front contact 8 of relay TR, re-
verse contact 9 of relay VWS, contact 16—i6b,
normal contact {7 of relay 1HS, left hand con-

" tact I8 of relay IFS, contact {9—i98D, and wind-

15

ing of relay iLBH, which thus picks up to clear. -

signal ILB. This return indication code signal
will therefore have its 9th impulse long, the cir-
cuit for relay 17 being closed from terminal iz,
over front contact 146 of relay ITR and contact

. 164 of relay 1BI, as described hereinbefore. The

25

85

40

10th and 11th impulses will be short, but the
19t will be long, the circuit for relay 1Z heing
closed from terminal lz, over contact {65—i65D,
lower winding of I'WD, front contact 167 of relay
IB4, front contact 161 of relay 1C2, front con-

‘tact 182 of relay tJ, front contact 158 of relay iz,

and winding of relay 1Z to terminal fy. When

the 12th impulse is transmitted, current in this
‘circuit will energize relay {WD to. move ‘contact .

166 to the'left, thus opening the starting circuit
to- prevent repetition of the code. = Since signal
[LBH. is now clear, the 13th impulse will be long

‘and the 14th and 15th impulses will be short.
The circuit for 1% to prolong the 13th impulse s~
from terminal iz, over contact 202-—202b, back
contact 208 of relay IRBH, front contact 287 of

relay {LBH, wire 219, upper winding of [FD, con-

. tact 215 of relay {BS5, and thence through con-
tacts 161, 162, and 158 to relay 1Z. Current-in °

this circuit tends to move contact 205 of relay
IFD to the left, to prepare a starting circuit in
¢ase trafic direction is reversed. The cireuit just
traced is provided with a branch which passes
from wire 219, through front contact 216 of relay

_ IB5, contact 227 of relay 1C2, upper winding of
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relay {HD to terminal ly to move contact 189
to the' left, provided it had been moved to the
right by a preceding code transmission.’ This
prepares a starting circuit available in the event

that signal {LB goes to stop. This code is com-

pleted by a 16th long impulse in the usual man-
ner.. :

When the last mentioned code is received at
the office, since the 9th, 12th, and 13th impulses

are long, relays OFl, OF4, and OF5 will be

picked up. The pick up circuit for relay OF4
is similar to the corresponding circuit for relays
OF| and OF5 previously described and includes
front contact 180 of relay OB4. Relay OF4# sticks

“up over its own contact 228.

During the 16th impulse the operating circuit
is closed from terminal Oz, over contacts 35,
196, 191, 172, one branch energizing relay ITK
as already described, and a second branch be-
ing closed over front contact {82 of relay OF4,
winding of relay IWK, contact 183 of relay OSl,
back contact 184 of relay OF3 to terminal Oy.
Current in this branch reverses relay WK to
close right-hand contact 133, and since relay
OWDI has been reversed. in transmitting the
control. code from the office, this completes a
circuit to light reverse switch indication lamp
{32 over contacts 133 and 130. Relays OHKI

-and OFKI are also energized to the left as in a
- previously described code, to light lamp 121,

thereby showing that an eastbound signal is

clear, and since lamp 132 is lighted, this is known -

- to be signal ILB and not signal {LA.

"I will next assume that the operator returns

lever id to normal, and transmits a: code to sta-

tion No. 1 to restore swit¢h 3 to normal. .This

code will have its 1st, 2nd, 5th, 11th, 13th, and
16th impulses long and has already been- de-

scribed. 'The previous code resulted in the re-

versal of relay IWD, and therefore when switch
3 ig restored to normal, a starting circuit is.com-
pleted from terminal iz, over contact 166—1i65q,
reverse contact 186 of relay IWD, back confact
163 of relay T, and the lower winding of relay
{EH, to start the transmission of a return indi-
cation code which will be the same as that pre-

. viously described as the result of g train leaving

section a—b, the long impulses in this code being
the 2nd, 5th, 9th, 1lth, 13th, and 16th.

At the office, this code restores relay WK to
normal, and since relay OWD{ has been restored
to normal by the controi code impulse sent out,
normal indication lamp 131 will be lighted.

Tt has been shown that the operation of -the
switch involves thé transmission of two return
indication codes, first that the signal has been
put to stop, and second, that the switch has com-

.pleted: its movement and the signal has cleared,
However, in.

or is at stop, as the case may be.
case the line is busy or occupied by the trans-
mission of other code during the 20 or 30 sec-
onds usually required for the switch to operate,
and all operations are completed at the station
before the line is available; it is evident that but

a single return code will be transmitted, thus .

economizing in the use of the line.

1 will.-now assume that the operator has sent.

a code to put the signals at station No. 1 at stop
by reversing relay {HS to cpen contact {7. "This
closes 8 starting- circuit from terminal (x over
back contacts 185, 186, 187, and 188 of the four
signal relays, left-hand contact 189 of relay {HD,
back contact 198 of relay T, and the lower wind-

10

15

ing of relay 1H, to terminal ly. Relay #¥H then

reverses to start the transmission of a code from
station No. 1, in which code the 2nd, 5th, 9th,
11th, 14th, and 16th impulses will be long. When
the 14th impulse of this code is transmitted, a
circuit is closed for relay 1Z from terminal Iz,
over back contacts 185, 186, 187, and 188 of the
signal relays, through the lower winding of re-
lay 1HD, front contact 200 of relay IB6, contacts
161, 162, and 158, and winding of relay IZ to
terminal {y. Relay iZ is then held up to pro-
long the 14th impulse, and relay (HD is energized
in the reverse direction to close its right-hand
‘contact (89, thereby Dreparing a starting circuit
available when any one of the four signal relays
becomes energized. .

At the office, the 14th impulse of this code will
pick up relay OF#$ over contact 229 of relay OBSb,
and this relay will stick up over its own contact
230, the remainder of the selection being as pre-
viously described so that relays OFI, and OF3
are also picked up. ‘During the 16th impulse one
branch of the operating circuit is closed from

‘terminal Oz, over back contact 35 of relay OJ,

back contact 186 of relay OT, front contact 187
of relay OC2, front contact 1712 of relay OBS,
front contact 191 of relay OF$, winding of relay
OHKI, front contact 192 of relay OSI, back con-

tacts 193, and back contact 264 of relay OF1, to

terminal Oy. Relay OHKI{ is thereby reversed
to close right-hand contact {35. ' Lamp 128 then
is lighted to indicate to the cperator that all of

50
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--the signals at station No: 1 occupy:- thelr stop

10

positions.

. With lever I/ on panel No. 1 at'the omce in its
mlddle position, and with all of the signals at
station No. 1 at stop, I will next assume that the
operator moves lever If to its right-hand position
and operates the starting push button OP! to
clear a westbound signal, As shown in the draw-
ing, switch 3 occupies its normal position and
when this code is received at the station, relay

" IRAH becomes energized. A starting circuit is

18

80
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70
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then - closed from terminal Iz, over contacs

282-202a, back contact 208 of relay {LAH, front

contact 204 of relay {RAH, wire 2{8, normal con-
tact 205 of relay IFD, back contact 206 of relay
IT, and the lower winding of relay {H to ter-
minal ly. Had switch 3 been reversed, relay
iRBH would have teen energized and the start-
ing circuit would have been closed over contact
2022020, back contact 207 of relay {LBH, front
contact 288 of relay IRBH, to wire 2§8. In case
the last preceding clear signal had been a west-
bound signal, relay {FD would have been re-
versed and the above starting circuit would be
open at left-hand confact 205. In this case the
transmission is started over a circuit that is com-
pleted from terminal fz, through contact . 185 of
relay ILAH to right hand contact 188 of relay
iHD and contact {98 of relay I'T. This circuit
is closed if the preceding transmission included
the indication of a stop signal, - The transmis-~

sion of the code indicating that a westbound sig- -

nal is clear opens both the aforesaid starting
circuits to prevent repetition. This is accom-
plished by reversing relay - {FD by current in the
circuit from wire 28 lower winding of relay (FD,
and contact 210 of relay IB7T and thence through
relay iZ to terminal {y, and by restoring relay
IID to normal by current in. the circuit from

 wire 218, contact 209 of relay IB7, contact 227

of relay IC2, upper winding of relay {HD to ter-
minal {y. This return indication code will have
long 2nd, 5th, Sth, 11th, 15th, and 16th impulses.
At the office the 15th impulse will pick up relay
CF7 over contact 2i! of relay ORI, and relay
OF'7 sticks up over its own contact 231. Relays
OFI and OF3 are also energized as previously de-
scribed. During the 18th or operating impulse
a branch will be closed for the operating circuit
from front contact 212 of relay OFT through the
winding of relay OFKI{, front contact 2{3 of re-
lay OB/, back contact 214 of relay OF5 to termi-
nal Cy, and a second branch circuit will be
closed from. front contact 20! of relay OF17,
through back contact (93 of relay OFS, front
centact 192 of relay OS!, winding of relay OHKI,
and back contact {§! of relay OF8 to terminal
Oy. Current through these two branch circuits
causes. contact 135 of relay OHEK! to move to
the left and contact {34 of relay OFK! to move
to the right, and since contact 122 of relay OFD!
occupies the right hand position as the result of
transmission of the preceding operating code, the
circuit of lamp 128 is closed to light lamp 128 and
indicate that a westbound signal is clear. Since
normal switch indication lamp {31 is also light-
ed, this is known to be signal IRA and not iRB.
I will now assume that the operator wishes to
change the set-up at station No. 1 from an east-
bound main line move as shown in Fig. 3 to g
westbound move from the siding to. the main
line. He then reverses both levers {d and if and
operates push button OP!, and sends a code hav-
ing the- 1st, -2nd, 5th, 12th,. 15th; and. 16th im-
pulses-long. ..

“to beé restored to normal,

2 197 130 . . ;
At statlon No: 1, this code ‘not only causes

the reversal of relay WS, which puts signal

1A at stop and reverses the switch, ‘but alse
causes relay {PS to reverse, so that when the sig-
nal circuif is closed at the completion of the op-
eration of the switch, signal {RB clears instead
of ILA. This causes the transmission of a re-
turn indication code whose long impulses are
the 2nd; 5th, 9th, 12th, 15th, and 16th to operate
the corresponding indication relays of paunel No.
i, and light lamps i82 and 128, thereby indi-

WA

1o

cating that the switch has besn reversed and the -

westbound signal cleared. I will next assume that

" a train is making the move last provided for, that

is, moving west frem the siding to the main track,
and that the cperator wishes to prepare the route
for an approaching wesi bound train; but to hold
the latter train at station No. 1.

15

-The entrance.

of the first train into séction «—b, has of course -

caused the transmission of a return code indi-:

cating track occupied, switch reversed, and signal

20

at stop, the signal, however being in. condition .
o clear as soon as the train passes point a. The.
operator now restores lever {d to normal and'

moves lever If to the middle position, -and op-.

erates push butfon OP{ to send a code whose long
impulses are the 1st;-2nd, 5th, 1lth, . 14th, and

25

iGth., This code, at station No. 1, causeu contact -

& of relay IWS to move to the left, and contact
{7 of relay (HS to move to the right. . As soon

as the first train passes point a, track relay ITR -

30

picks up to energize relay 1% and cause switch 3

but the clearing .of
the signal is now prevented by the open contact

11, so that the following train will be held at

3 -

signal [RA. 'The long impulses of ‘the return

- indication code ia this case will be the 2nd; 5th,

8th, 11th, 14th, and 16th; -which code has alread‘;‘ :

been descubed
It is evident that there are 6 different codes

that can be transmitted from the office to each"

40

station; one for each of the threé positions of
signal lever if, with switch lever {d normal, and )

one for each of the three positions of signal lever
if with switch lever Id reversed, so that every

possible train movement at a station can be con-"
trolled by the transmission of a single code signal

to the station. It is also plain that a return in-
dication of every possible combination of condi-
tions at the remote station can be accomphshed
with -a single code signal. ‘

One important feature of my invention is the
use of a single composite code signal tc operate

all the functions at a selected cne of a plurality"

of stations, or to transmit indications of a plu-
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rality of functions from remote stations to 5 cen-

tral office by means of a single composite code sig-
nal as herein described.

The advantages of the use of a composn&e code‘

as herein described are threefold; the prime-ad-

vantage is that a more efficient use of the line -

circuit is thereby accomplished. In contiolling
several functions at a station, (in this case, a
switch and two opposing ﬁlgnals) the operator is
required to send but a single code to perform any

60

65 .

or all the cperations that he may need to accom- .

lish at one time, without repeating the elements
of the code .elgnal which select the particular sta-
tion. On a busy railroad, if individual codes are
used for each funection, it may happen: thati

the line.is in use constantly, and -at times con-
siderable delay in the receipt.of return indica= "
tions may result, particularly if several: indica- - -
tions accumulate at each station. By the use.ofa .-

composite code, the maximum time: a station can

10
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monopelize the line to transmit accumulated in-
dications is no greater than the time of trans-
mittal of . single indicaticn, and congestion and
delay are thereby avoided.. -Second, each code

‘sent to a station checks or verifies the position of

all devices at the station, and not merely the de-
vices whose position it is desired to change. Like-

-wise, each return indication checks or verifies the

position of all indicating devices at the office as-
sociated with the station,-and not merely the in-
dications that have been changed. A third ad-

. vantage resides in the elimination of apparatus
for storing and sending consecutively a. plurality

15

of codes from a station, such as .is usually nec-

essary when each code is. identified with a par-
ticular device or function. ‘

Tn the apparatus here shown and described 1
have provided means for checking, or: verifying

" the position of the devices at the remote station

20

25

without causing the operation.of any device at the
station. In order to accomplish this result I have
provided a recall or check key at the office, desig-
nated by the reference character Q. (Fig. 2).
When the operator wishes to verify the condition
of the apparatus at any station, he first closes
the check key Q and then operates the starting
push button for the panel corresponding to the

- station in which he is interested. I will assume,

80

35

for example, that the operator wishes to verify -
the condition of apparatus at station No. 1.  He:

therefore operates check key Q and push button
OPI. The operation of the push button OPI
picks up relay OH! and causes the transmission
of a code to select station No. 1 and to ener-
gize the polarized control relays at that station to
agree with the positions of levers {d and. if, but
in this code the 9th impulse is also & long im-

. pulse, a circuit for relay OZ being closed during
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the 9th irmpulse from terminal Oz, over front

contact 61 of relay OT, front contact 85 of relay -

OC2, check key Q, front contact 220 of relay
OB, front contact 66 of relay OJ, front contact
87 of relay OX and winding of relay OZ to termi-
nal Oy.  Relay OZ therefore becomes energized to
prolong the 9th impulse. When the oth received
impulse is prolonged at station No. 1, relay 1J re-

- leases to complete a circuit from terminal - 1X, .

over back contact 91 of relay {J, contact (18 of
rélay 1C2, contact i of relay 18, contact 221
of relay IB1, and the lower winding of relay IH
to.terminal {y. This reverses relay {H to close
contact’ 158 to start the transmission of a- re-
turn indication code as soon as the pick-up cir-
cuit of relay T is completed, and this occurs
when relays 1KA and {K close their back con-
tacts at the end of the code being received at sta-

“tion No. 1. This refurn indication code causes an.

operating impuise in each . of the indication re-
lays of panel No. 1 to pub these relays in agree-
ment with the devices at station No. 1.. -

When 2 code is being received at either the

office’ or a remote’ station, the first 13 Iimpulses
are used to select the station and the correéspond-

ing office panel and to register the functions
5 which are to be performed by that code.

The
functicns are not actually performed, however,
until the 16th impulse of the code Is received.
In effect, therefore, the apparatus counts the
total number of impulses in each code and unless

this number is equal to 16, the 'appara,tfus will -

not operate.  This feature protects the system

against. errers in the number: of impulses in a
code, because if the total nwmber of impulses is"
less than 16 or greater than 16, the final impulse
will not’ cause operation of the apparatus. It

“and 86. of relays

17

is in order to take advantage of this feature that
I have arranged the codes from the office and
the remote station to have the same number of
impulses, although- fewer impulses are actually

required in the codes delivered from the office. :

If “the line circuit remains closed for more
than s short interval during the transmission
of a code, the receiver, is stopped and returns
to the starting position. For example, if relay
iR at station No. 1 is energized for more than 0.3
second, relay {Ka releases, thereby de~energizing
ali counting relays and placing the apparatus in
condition to receive a new code. ,

If the line circuit remains open for appreciably
moré -than - the long open. circuit, period of the
code, the transmission is stopped, and both re-
ceiver and sender return to a position ready to
start 2 new when the line is again closed. - For
example, if relay IR at station No. 1 remains
open 0.2 second relay. §J .opens its front. con-
tact 81 to de-energize relay IK, and if the line
continues open for say 0.4 second longer, 1K
drops to de-energize relay-iT.. When the line
again closes, 1J and (X pick up but the cir-
cuit, of {T is now open at its front contact 151,
therefore IR remains energized until relays 1Ka
and 1K drop consecutively. When {Kae drops,
the apparatus is placed in condition o receive

code, and when IK drops the apparatus is in:

condition to send code. These features provide
protection against the line interference or in-
terruptions; and insure not only against im-
proper operation as the result of line trouble, but

. also that a correct code signal will be transmitted

as soon as a closed line circuit is available, and
all stationg in condition to receive code.

Ancther feature of my invention is the arrange-
ment of the apparatus to prevent interference
between code signals originating simultaneously
‘at different stations, or at the office and.at a

station. The first open circuit period of a code

signal energizes relays Ka and K at each station,
thereby . opening the pick-up circuits for relays
T gt all stations. If the opening of the line is
the résult of but one T relay picking up, for

.example, relay 1T atb station No. 1, that relay will

stick up over its own front contact . 151, back
contact 94 of relay IE and the front contacts 85

‘ IK and (Ka, so that station
No. 1 will have the exclusive use of the line un-
#il1. its  code signal is completed.  If the opening

“of the line is the result of the simultaneous ener-

gization of relay IT at station No. 1 and relay

OT- at the office, the first impulse will be pro-
‘longed and the line held open by the action of
- relays OZ and OX at the office until relay 1J

at station No. 1 drops. This causes relay IE
to be energized, opening at its back contact 94
the stick circuit of relay {T so that IT drops.
Station No. 1, and likewise any other station on
the line, is now in condition to receive code, and

since relay OT has not been interfered with,

the office has exclusive use of the line until its
code signal is completed. T

If the opening of the line is the result of the
sirnultaneous energization of the T relays ‘at two

" stations; the station nearest the office will obtain
‘exclusive use of the line and stop the trans-
- ‘mitter of the more remote station until its code

signal .is’ completed. For example, when relay
1T picks up, it opens line wire D2 leading to

portion of the line circuit remains open during
the transmission from station No. 1, the portion
of -the line circuit extending from station No. 1
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to the office being completed from line wire D2
through the line relay 1R, front contacts {52 and
i83. and impedance 154 to portion of the line
circuit extending wire DI. 'The opening of the
line to the more remote stations results in stop-
ping either transmxssxor\ or reception as already

described.
If station No. 7 for example, is transmitting,

the relays R and the counting relays of any sta-~

tions between No. 7 and the office will be actu-
ated, but since the first impulse of any code from
station No. 7 is short, relays E will not be ener-
gized, and hence relay G will not be actuated
at any intermediate station.

From the foregoing it is evident that contml
codes sent from the office take precedence in the
use of the line over return indications, as is de-
sirable in view of their relatively greater signif—
icance in train operation.

In addition to preventing interference between
stations in the use of the line, and in prevent-
ing interference between the control levers of an
office panel, so that the two levers of a panel
may be operated jointly or separately as desired,
to. transmit a code signal, the apparatus is ar-
ranged in such manner as to prevent interference
between panels, so that cede signals originating
simultaneously on several panels will be sent out
consecutively and in predetermined order, so that
the panel levers may be operated at any time or
in any sequence, or several at a time.

Assume for example, that the operator wishes
to set up in one operation g route through sta-

tions 1, 2, 3, 4, 5, and 6, and that he first operates -

levers id and (f of panel No. 1 fo the desired

positions, and immediately follows with the cor--

responding operation of levers d and f of panels
2.3, 4,5, and 6. He then verifies the route set

up as he pushes the buttons OP of the six panels’

so. that relays OHIi, OH2, OH3, OH4, OHS5, and
QHS (Fig. 2) will be picked up. Each of the
relays enumerated has a contact 58 in the trans-
mitter starting circuit. The first relay picked
up, for example relay OHI, reverses the polarized
starting relay OH. This closes confact 5! and
energizes relay OT to start the transmission of
a code. The starting circuit for relay OH is

now open at back contact 49 of relay OT. As'

already explained, any impulse during which a

circuit for relay OZ, or a holding circuit for relay.

OX, is.provided, will be a long impulse, and all
other impulses will be short. The first impulse'is
long, relay OZ pickup up over contact 83 of relay
OB{. This picks up relay {E at station No. 1,
and- the corresponding relay E at all other sta-
tions, thereby locking out all master relays except
oT.

is closed o hold relay OX energized, over contact
Tt of relay OB2, contact 72 of relay OHI and
contact 73 of relay OE. The nprolongation of the

second:impulse picks up the G relays at all sta-.

tions having jumper 18{ connected to the contact
of counting relay B2, which is the case at sta-
tions 1, 2, 8, and 4 only. At the office, relays OG!

and. OL! pick up and stick. This opens the hold- -

ing circuit of OE at back contact 59 of relay
OL¢,
minate the second impulse.
OE is-now open and the closed contacts of relays

OHI to OH6 in series therewith are, conse~
quently without effect, so that the 3rd and 4th .

impulses are short. The selection of group ‘selec-
tor relay OG{ at the office, therefore prevents

. No. 1.

It happens that the second impulse is also
long, because when relay OB? picks up a circuit

and OE drops to de-energize OX to ‘ter~-
Contact 73 of relay

this: particular arrangement.

2,197,130

the-selection of any station except one of the four
belonging to the same group

The next long impulse is the 5th; because
when OBS picks up- a circuit is closed to hold
relay OX energized, over contact 18 of relay OBS,
contact 88 of relay OHI and contact 81 of relay
OG1i. The prolongation of the 5th impulse picks
up the final selector relay S at that station of
the first group which has juniper 1086 connected
to the contact of relay BS, Wh1ch is, of course,
station No. 1. = At the office, relay OSI of panel

No. 1 picks up.. This picks up relay OLI, which

in turn opens the holding circuit of relay “OGH,

and the latter relay releases to terminate the.

fifth -impulse. Contact .81 of relay OGt is now
open and the closed contacts of .relays OHI to
OH#4 in series therewith ‘are rendered ineffective.

10

Since the corresponding front contact of relay .

QG2 is also ‘open, the closed front contacts of o
20

OH? and OHS are. also without effect, so ‘that
the 6th, 7th, and 8th impulses are short:
selection of panel 1elay OS{ at the cfiice there-
fore prevents the selection of any station except
No. I. With relay OS{ energized, the apparatus
in panel No. 1 is now connected to the contacts
of relays OB3 to OBT in series with a contact of
OC?2 to confrol impulses 9 to 16 inclusive which

govern the operations to be performed at station” .
Relay OHI. was de-energized when back = ‘
30,

contact 47 of relay OSf opened. During the 16th
impulse relay OH is restored to normal to stop the
transmission, but as soon as OT drops, relay OH
is reversed again, by current over back: contact
49 of relay OT and front.contacts 58 of relays
OHZ2 to.OHE, which are still energized. -As soon
as relay OKa releases at the end of the .code
signal, relay OS| releases, and then relay OX re-
leases to pick up relay OT fo start a new trans-
mission in which the station selecting long im-
pulses: are determined by relay OH2 and result
in the selection of panel No. 2 and station ' No. 2.

The"

This process, manifestly, will continue untii ail: -
stored code signals have been transmltted in turn

to. the proper stations.
I will now assume.that- the. operator attempts

to send ‘code from panel No. 1 while code is

being received and that the sending station
happens to. be station No. 1.
button OPI as usual and picks up relay OHI,
but if relay OS{ is subsequently energized by
the incoming code, it does not drop relay OHI as

is. the case when sending. because in this in--
stance the stick circuit of relay OHI is main-.

tained over the front contact 47 of relay OS{ and
back contact 43 of relay OT, so that relay OHI
will be held energized until relay OSI and relay

“OT are energized at the same time, that is, until

the code signal stored m panel No. 1 is trans—
mitted.

The panel selection Just described is an 1mport- -

ant feature of my invention; not only in the

He operates push.’

60

means for selecting but one panel at a time, but -

particularly in its self checking features wherehy

the transmission is “locked up” until certain re-
lays drop to insure that the transmitted signsl
does not contain elements that would permit the
selection of more than one station at a time:

. In reference to push button OP{, I have shown
tlm as a device entirely separate from levers
1d and {f, but I.do not wish to limit myself to
Inasmuch as the
operation of push button OP{ follows or is-coin-
cident with the operation of a lever, its contact

may, if preferred; be so arranged that it will be

70 -
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* mally latched in’ position, and the manual re~

10

_and I prefer to connect an asymmetri¢' unit or

30

. relays across which they are connected somewhat
slow acting. “ One advantage of the use of a Tec-.

40
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opera.ted by a 1ever, preferably in such manner

that it will be closed when either lever is moved
from any position to ahy other position. TFor ex-

“ample, the push button OP|, may be replaced by

the usual “lever latch” contact well known in
railway s1gna11ng, in which case each lever is nor-

lease of the latch preparatmy to moving the
lever to a new position .closes a contact, which
contact again -opens when the lever is placed in
its new position.. It is plain that a contact of
the type described may be employed for the same
purpose as that of push button OPI.

Another advantage of my invention is that
most of the contacts on ‘the several relays operate
solely as switching contacts, that is, do not break
current through. a -circuit but merely serve to
transfer ¢ircuits which are afterwards closed and
opened by other contacts. The contacts of relays

"OR, OX, OY, OB, and OJ at the office and cor-
responding relays at each of the stations are the :

principal contacts that make and break circuits,

rectifier; here designated by the reference char-
acter r'in multlple with each relay, in such di-
rection that it offers a high re51stance to current

“flowing from terminal  to terminal ¥, and a low

resistance to the discharge current of the relay

,1esu1t1n<r from. opening’ the energizing: circuit.

These. rectifiers prevent -arcing. at . the contact
which they protect, and furthermore render the

tifier for the purpose of retarding the release of
a relay is that the rectifier does not retard the

“pick-up of the relay- but only its release time.’

For example, the rectifier r at the right of relay

1J prevents sparking at the front contact of relay
IR due to the discharge of slow release relay 1J-

and a ‘counting relay ‘Ba in multiple therewith.
Each relay J is designed to have, when ener-

" gized, -a greater inductance than the counting

.45

-part through a relay Ba.

‘relays, so that when‘deenergized, -its discharge

current flows in part through the rectifier and in
This effect adds to the
release time of relay J,"and decreases that of relay

Ba which is in accordance with the operatmg‘

- requn'ements of the circuits..

‘essential.’

In explaining my invention, I have assumed a,
‘system of a certain size, and a certain: arrange-

ment of apparatus, but these features .are not
Tor example, to:control 20 stations
instead of 12, I would employ a counting chain

" extending from relay Bl to BIO, with ten im-

GO

- duce the same’ total of. 16 impulses, such varia-
‘tions ‘being possible. of accomplishment with: fa-
“cility by changes in relay connections without”
‘any change in ‘design.or construetlon of appa-

pulses employed for station seleéction associated

in-five groups of four stations each, the ‘total -

number of impulses being 18; or more or less, as
convenient. To control & single station having
the same number of functions as described, I
propose to employ 2’ code of but 9 impulses, elim-
inating those that I have employed for selection
between stations. Furthermore, the B countirig

-chain may for example extend from B! to B4 and

the contacts of each: 1e1ay be employed .in. comi-
bination with a-longer chain of C relays extending

from Cl to C4as in the system of my Patent

No. 2,127,691, grantéd August 23, 1938, to pro-

ratus.. -
Although I have ‘herein shown and descnbed

only one form of remote controlling apparatus”

embodying my 1nvent10n it is understood thab

19
various changes and miodifications may be made
therein within the scope of the appended claims

~ without departmg from the spirit and scope of

my invention.

Having thus descrlbed my lnventmn, What I
claim is:
. 1. Remote control apparatus comprising two

- stations connected by a Hne ‘circuit, means at

one station for-delivering to 'said -circuit a code
signal comprising two groups of impulses of pre-
determined number, means for selectively con-
trolling certain of said impulses, selecting means
at the other station selectively responsive o the
relative  position of the controlled impulses in
one .group, a plurality of devices at said other
station, and means controlled by the associated
selecting means and operating ‘upon the com-
pletion of said code signal selectively responsive
to the relative position of the controlled impulses
in-the second gmup for enerngan' eéach of said
devices.

2. Railway brafﬁc confrollmg apparatus conm-~

‘prising & plurality of stations each pr ovided with
" g plurality of governing devieces; a plurality . of
- panels.at a control office each comprising  indi-

cating devices  corresponding to:said ‘governing
devices, a line circuit connecting said office. and
all sald stations, means-effective when  the-‘con-

. dition.of any of said governing devices'is.changed

te transmit to said line. circuit a.code signal com-
prising a number of impulses, taeans responsive to
said code for selecting .2 corresponding panel at

‘the office, and means also responsive to said code
for operating - each of said indicating devices as-
. sociated with said selected panel to couespond to
the condition of the governing devices.
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3. Tn combination, & central office and a plu- -

rality of stations.connected by a line circuit, a
plurality of panels at the office, one corresponding

to each station and edch having control levers, a

manually controlied starting relay for each panel,
means effective when any starting relay is ener-

gized to dehver to said line circuit a code signal
comprising a number. of impulses, certain of which

are prolonged depending upon the panel and cer-;
_tain: others of which are prolonged depending’

upon the condition of the levers of such panel, a

 plurality. of -devices for each station, selecting

mechanism for each station arvanged to be oper-
ated by certain prolonged impulses in a code orig-
inating at the corresponding panel, and means
effective when such selecting mechanism is oper-
ated, to operate one or more of said devices, de-
pending upon the remalmncr prolonged impulses
in said code.

4. In combmatlon a central office and a plu-~
rality of stations' connected by a line- circuif, &
plurality of governing devices at each station, a

BB

plurality of panels at said office one for eachgtation -

and each having indication devices for registering
the condition of. the governing devices at the
cmrespondmg station, transmitting mechanism
for each station, means for setting said mecha-
nism into operation when the (“Ol’ldltlon of any .
device at such station is changed, means for caus-

. ing said mechanism to dehver to said line circuit.

a code signal identifying the condition of all de-
vices at said station, means at the office for reg-
istering said code signal, and means for operating -

;160
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each of said indication devices on the correspong- &

ing-panel in accordance with said code ‘signal.

5. Remote controlling apparatus comprising a

plurahty of stations each comprising a plurality
of devices, a cenbral office provided with a plu-
1ahty oI panels, one: Ior each sucn station, a.

5
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plurality of-indication relays for eaclh such panel,
a group -of registering relays common to all said
panels, means responsive to a change in the con-~
dition of a device at any station for connecting
such station with o corresponding panel at the
office, means for subsequently operating said
group of registering relays at said office in ac-
cordance with the condition of the devices at
such station, and means for energizing a plu-
rality of indication relays on such panel in ac-
cordance with the posltlon of sald registering
relays.

6. Remote controlling apparatus comprising 2
plurality of stations connected by a line circuit,
means at one siation for delivering to said cir-
cuit .a code signal comprising impulses of two
kinds, a plurality of devices at each station each
having two positions, and means operating - at
one selected station only for simultaneously en-
ergizing all of said devices to one position or the
other according. to the arrangement of said two
kinds of impulses in said code signal.

7. Remote controlling apparatus comprising: ‘a

plurality of stations connected by a line circuit, a
piurality ‘of devices at each station, means for
delivering to- said circuit a code comprising a
predetermined nwinber of  relatively long and
short impulses in two groups, selecting means at
each station selectively responsive to a predeter-
mined combination.of long and short impuises in
the first group, and means at each station effec-
tive if the associated selecting means has been

operated and actuated by the final impulse of

said code for controlling all the devices at such
station in accordance with the combination of
long and short imapulses in the second group:
8. Remote controlling apparatus comprising a
plurality of remote stations, a group of devices
at eachh such station, a central office, a plurality
of groups of devices at said office, cne group for
each station, a single line circuit connecting said
office with each of said stations, means for trans-
mitting over said line circuit & distinctive code
signal to select and  actuate one of said groups

of remote devices, and means for simultaneously.

selecting the corresponding. office group to cause
it to be placed in communication over said line
circuit with the group at the selected station.

9. Remote controlling apparatus, comprising a
sending station,a receiving station, a line circuit
connecting said stations, a plurality of devices at
the sending station each having two positions,
a plurality of devices at the receiving station
each having two positions corresponding to the
positions of the associated device at the sending
station, ‘and means controlled by a code signal
over said line circuit for simultaneously energiz-
ing each receiving station device to agree in posi-
tion with the corresponding station device, each
receiving station device being srranged to re-
main in the selected position when de-energized.

10. A transmitting device for remote control
comptising means for trahsmitting groups of im-
pulses constituting a code signal; means for se-
lecting and modifying one impulse in each group
to form the code, and means controlled by each
modified impulse to prevent the modification of
any additional impulses in the same group.

1L A system of railway traffic route signaling
comprising a switch and a plurality of signals
at a remote station, a- central office, a switch
lever and a signal lever at said office, a single
line eircuit from: said office to said station, means

for transmitting over said line circuit, a single -

code signal for clearing or closing.a traffic route

‘panels .

2,187,130
“over said switch in: agreement Wlth the pcsmon

of said switch lever, in. a traSic direction in
agreement with said 51gnal lever, and means for .. -

transmitting .2 single code signal for mchcatmg
the condition of said route at said office. :
12. In combination,

a - plurality - of stations

each comprising a ‘railWay switch and a plurality -

of railway signals, a central office, a plurality of

panels at said office one. for each -station and -

each provided with a switch lever and 2 signal

lever, a single line .circuit connecting said office

10

and all said stations, means controlled from each -

vanel for ftransmitting- over said line circuit a

single code signal for selecting the correspond—'
ing station and for clearing or ‘closing: a traffic y

route over the switch at such selected station
in agreement with the pesition of the correspond+ .-

ing switch lever in a direction. in agreement with
the positicn of the corresponding signal. lever.

13..In combination, .a- plurality  of  stations.
- each comprising a railway switch and a plurality

a0 )

of railway signals, a central office, a plurality of

each: provided with a switch lever’ and a signal

lever, a single line circuit: connecting said. office
and all said stations, means c¢ontrolled from each
panel-for transmitting over said line circuit a-

at said office one. for each statlon and -

single code signal for selecting.the correspond- ..

ing station and for cléearing or closing a traffic
route. over the switch at such selected station in
agreement with the position of the correspondmg
switch lever in a direction in agreement with the

307

position of the corresponding  signal lever, and =

line circuit a single cede signal for. selecting the

‘means -at each station for transmitting over- said. .
35

corresponding panel at said office and indicating. -
at such panel the condition of the trafﬁc roufze_" R

at suech station.

14. Remote controlling apparatus compnsmg a o

movable device capable-of assuming two. posi-
tions, a relay having two windings and an arma-
ture controlled by such windings: and normally in

-agreement with said device, a line cn'cult means

operating when said device-is-moved out of agree-

ment with said armature to transmit-a code sig- -
nal over said line circuit, means responsive to .
- said. code signal for energizing a selected wind=""

ing of said relay to move 'said armature ‘into

trolled by said code signal in accordance with the
position. of said device.

40

_agreement with said device, and mechanism con- "

50 -

15. Remote controlling -apparatus compnsmg‘ Lo
a plurality of movable control levers, a starting =

relay having normal and reverse positions; a line
circuif, means operating when said starting re-

lay is moved to its reverse ‘posifion to. transmit

over sald line circuit a-code signal the character

of which depends upon the conditions of said le-

vers, means including a push. button for moving

sald- starting relay to its reverse position, means
operating upon the completlon of said code- sig-

60

nal to-restore said starting relay to its normal po= -

sition, and means selectively controlled. in ac-
cordance with the character of said code signal.
© 16.-Remote . controlling -apparatus. comprising
a plurality of movable control levers, a ‘starting

‘relay having normal and reverse positions, g line.

65

circuit, means operating' when said starting re--.

“lay-is moved to its reverse position to transmlt'

over said line. circuit.a code signal the character

70

of which depends upon the conditions of sdid le~ ..

vers, an additional relay, means including a push

button for energizing said additional relay, means-..

controlled by said additional relay for moving

-said starting relay to its reverse position, means

75,
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for subsequently  holding said additional relay reach station all located at-said office; switch stick :

energized until the completion-of said code sig-
nal, means operating upon the completion. of said

" .code signal to restore said starting relay to its

normal position, and means selectively controlled

in accordance w1th the character of. said code .

signal.

. 17, A transrmttmg dev:ce for remote control- '
ling -apparatus comprising means for transmit-

ting groups of impuises constituting a code sig-

‘nal, means for selecting and modifying one im--.

pulse in-each group to form the code, & ‘bank of
relays-corresponding to each said group of code

. impulses, means responsive to the modified im-

15

pulse of each group to energize a selected relay

of the associated. relay bank, and means operat-

ing' when any such relay is energized to prevent

‘the modification of an add1t1onal 1mpulse in the

- -gorresponding group.

0

 railroads comprising - an - -office prov1ded with:

25

30

.switch .and signal levers;'a statmn having a _sec-

tion ‘of rdilway. track. prov1ded with a track
switch and the signals’ for: governing ‘the move-

ment of traffic over said section, switch and sig-

nal stick relays at said station, means for trans-
mitting code messages from the office to the sta-
tion, means for- determmmg ‘the -character of
each of said messages according to the p051t10n of
said switch and signal levers, means responsive

- to each said message for posmoning said switch

- 35

" section is unoccupied, and means controlled by

48

and signal stick relays according to the. character
of the message and mdependently of trafﬁc con-
ditions in-said section, means. controlled by said

switch stick relay for actuating said switch into
plurality ‘of groups of movable devices, compris-

agreement therewith provided: the sighals gov-
erning traffic over the switch are at stop.and said

said s1gna1 stick relays for clearing one or the
other of two opposmg s1gnals governing traffic in
opposite directions: over the route determined by
the, switch pos1t1on prov1ded only the position.of.

“i'the switch agrees with the position of the switch

* be effective to cause a signal at clear to indicate :

stick relay, whereby- the receipt at the station of’

a message which' causes the switch. stick relay
to move out of agreement with the sw1tch may

stop, .the" switch to reverse and a new signal to

‘clear in & single-sequence of operations.

19. A centralized traffic controlling system for

'rallroads comprising an -office and a’ plurality of

field stations each provided with a railway switch

and a plurality of signals governing traffic over

" .. such switch, a normally inactive switch control

A
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 each station all located at said office; switch stick- :

lever and a normally inactive signal control lever,
and ‘a momentary contact starting - circuit for

and signal stick relays at ‘each station for gov-

_erning the associated switeh and signals, means

S 60

initiated by the momentary closing of any start-

“ing circuit for effecting the control of the switch
‘stick and signal stick relays at the corresponding
station only, each in accordance with the position

- of ‘the associated switch and signal levers where-

5 by the control of both the switch and of the sig-

" nals governing train movements over said switch

.may be effected at a partxcula.r statlon only, in

a-single operation. .

. 90. A centralized tra,fﬂc controllmg system for
railroads comprising an officé and a plurality of
field stations each provided with a railway switch

and a plurality of signals governing traffic over .
-such ‘switch; a normally inactive switch control
lever and a normally inactive signal control lever,.
: and a. momentary contact sta.rting circuit for

18. A system of centra11zed traﬂic control for

21

and signal stick relays at each station for gov-
erning the associated switch and signals, means
initiated by the momentary closing of any start-

.ing circuit for effecting the control of the switch

stick and signal stick relays at the correspondmg
station only, each in accordance with the posi-

tion: of the - associated switch and signal levers .

whereby the control of both the switch and of the

" signals. governmg train. movements  over said

switeh may' be effected at a particular station

“only, in & single operation, ‘and continuously ac-

tive intermittently controlled indication means

wt said office for indicating the condition of each
- of said switches and signals and of the track sec-

tlons contammg each-0f said switches; effective
upon & change in cond1t1on of a switch, signal, or
track section to effect an intermittent control of

tinuing control of the'condition of such indica.-
tlon means. :

21. Apparatus for the remote control of a plu~
1al1ty of associated movable devices, comprising
2. pair of ‘independent levers each having at least
two positions, normally inactive control.contacts
controlied by each of said levers and closed in

' each.of said positions respectively, an guxiliary
circuit for said pair of levers, means for closing-
said auxiliary eircuit. momentarily, means effec-,

tive when said auxiliary circuit is closed momen-

tarily to complete circuits over the closed con-
" tacts of said pair of levers to effect the movement .

of said devices to positions corresponding ‘to the
positions theén- occupied by said levers. :
22.- Apparatus.for the selective control of a

ing'a plurality.of pairs of mdependent levers each

having af least two positions, normally. inactive

control contacts controlled by each of said le-
vers and closed in each of said positions respec-

‘tlvely, an . auxiliary circuit for each pair of le-"
. vers, means for closing each sguxiliary circuit

momeéntarily, means- effective when any auxiliary.

circuit’ is closed momentarily to -complete cir-.

cuits over the closed contaets of the correspond—

ing .pair of levers to effect the movement of the
~devices in the associated group %o positions cor-
_responding_to the pos1t10ns then occupied by
said levers.

23, Appaxatuc for the transmlssmn of a plu-
rality of code signals compnsm" a plurality of
pairs of independent levers ‘each ‘having at least
two: positions, normally’ inactive control contacts
controlled by each of said levers and closed in
each of said positions vespectively, an ctumllary
eircuit for each pair of levers, means for momen-
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“each of said indicating means to provide a con-
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tarily closing said auxiliary circuits selectively, -

and means effective when an auxiliary cucmt is

“clpsed momentarily to . complete circuits over

the closed -control contacts’ of the. associated

levers to effect the transmission of a - code signal .
having a distinctive cha,racter corresponding to

the positions then occupled by such levers.

24, In a remote control ‘system including an

office and a plurality of stations, the combina~

" tion with code transmitters at saxd office and at

65

each of said stations for creating & series of code -

clements- of selected character, and a receiver
associated with each transmitter . select1vely re-
sponsive to said code ‘elements,. of means for im-

yutmg a particular character to the. first ele-

ment - of each code transmitted by the. office
transmitter,  and ;a -different character "to- ‘the

70

first* element of each code transmltted by -the )
(T

station transm1tters Whereby each of said’ sta~
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when the final contact of said series is
" provided . all of said selector relays have been
energized for controlling said devices selectively -

22
tion receivers is rendered selectively responsive
to a code transmitted by said office transmitter,
and non-responsive to a ccde transmltted by

another station transmitter, and- other means
controlled by each transmitter to render its asso-

mitted by said transmitter, ‘whereby said office

“receiver is rendered responsive only {o codes

transmitted by said station transmitters, and
said station receivers-dre rendered. responsive
only to codes transrmtted by said office trans-
mitter.

25. A remote control system compnsmg a plu- -
rality of code transmitters arrariged to deliver

code signals of similar character to the same

‘line wireg-each code signal comprising a fixed

number of impulses, means for imparting a se-

.lected character to a particular impulse of each

code signal denvered by one of said transmitters
to indicate the place of origin, and to other im-
pulses in ‘accordance with the functions to be
performed,  receéiving means also connected to
said line wires responsive to eack of said impulses
of selected character to perform said functions
only when. said one transmitter is the place ‘of
origin, and the correct total number of 1mpulses

has been received.

26. In a remote control system, a- line relay,
means comprising a series of impulses of selected
characters for repeateﬂly operating ‘said .line
relay, a series of ‘contacts closed one at a time

in sequence by repeated’ operatlon of said lme_

relay, a series of stick register relays one ‘for

each of a plurality of said contacts, said relays
including a plurality of _selector relays, means -

for energizing each register relay when the cor-
responding contact is closed but ounly if the im-
pulse then beihg received is of a particular char-
acter, a plurality of devices, and means effective
closed

in accordance with the condition of the remain-

‘ing register relays.

27. In-a remote control system compr 1sing an
office and a plurality of stations, a plurality of
control panels at the office one for each station,
means for transmitting from theé office to il said
stations any one of a plurality of multiple im-
pulse codes all having the same number of im-
pulses certain ones of which are of selected char-
acter, a group. of register relays including a sta-
tion ‘selector relay .at each station, a group of
register relays at the office including a se‘ector
relay individual to each panel, means responsive

. to the first impulse of said selected character

65
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in a code %o selectively operate the first register
relay at each station, and means responsive to
each subsequent impulse of said selected char-
acter in the code to selectively operate a register

relay at the office and at progressively smaller,

numbers of stations, the last of said certain im-
pulses in the code causing operation of the sta-
tion selector relay at one station only and the
panel selector relay for the corresponding panel
only.”’

28. In a remote control system. comprising an

-office and a series of stations connected by a

line circuit, a combined transmitter and receiver
at the office for delivering multiple impulse code
signals to said line circuit for operating movable

dev1ces at said stations and for receiving ‘code -

signals’ from said stations, a combined trans-
mitfer and receiver at each station comprising
a line relay included in said line circuit, a series

12,197,180

of contacts closed in sequence by consecutive
operations .of ‘said-line relay, a series of registsr -

relays controlled- by said contacts; a master relay,

2 transmitter relay, means selectively operated -

" by said register relays when saidl litie relay: is.

operated by a code signal having a first impulse

-of selected character to operate said movable de-
vices at said station; a pick-up circuit for said.
master relay including “a contact controlled ‘hy: . =
10
-relay-is- steadily energized for a predetermined: ...

said line relay, and- c¢losed only when . said line

time intetrval greater than dny occurring during:
the transmission of a code; & holding circuit for

said master-relay including its own front contact. -, fff
said ‘series; ‘means controlled by said master re-l s

and a back contact of the first register relay of

lay - and -including - said contacts closed. in. se=
quence for dctuating said transmitter relay to,‘ o
produce:code signgls in the portlon of said line:

circuit extendmg from:said station to said office;

20"
and means ‘controlled by said ma.ster relay: forV' e

producing’ an- impulse of said selected character . L

in the portion of said-line circuit: extending in.
the opposite dlrectlon to stations more remote’
from- said office; whereby. the transmlssmn -of a

code signalby any more remote station.is stopped

provided it is started at substantially the same- ’

time as the tr ansmlsslon of a code by said first.

namied: station.
28. A selector of the- countm<r relay type com-

- 30

prising a ling relday, a. series: of -counting relays -
and a slow release.relay, a pick-up circuit -for. . .

" the first counting relay including a’reverse con= _
tact of the line relay; and a'back contact of the

slow release relay, a, pick-up-circuit for the slow

release relay including a reverse contact of the

line relay and a front contact of the first counting. =~~~

relay, a holding circuit for the slow release relay: o
including 4 reverse contact of the'line relay, and

its own front contact; a pick-up circuit ‘for the

tact of the -line relay, a front contact of said

40,
second counting Telay incliding a normal con-

slow release relay and s front contact of’ the
first counting relay: and-a’ plckfup circuit for -

the third counting relay including a reverse con-.

tact of the line relay, a front contact of said:
slow. release relay and a front contact of theﬂ

second couhiting relay. .

'30. A selector of the countmg relay type for
closmg a large number -of- circuits in sequence,

60

comprising a closed chain of counting relays con-
nected for consecutive operation through repea,t-

ed cycles in response . to the repeated alternate

closing of a’ pair of control contacts, in comi=' -

bination with an open chain of counting relays
stepped by the same means as said first chain,

55

different relays of said second chain being main-. - k

tamed energized durmg each operating’ ¢ycle of’

the first chain, and a‘series of circuits rendered - . .~

available to be closed consecutively and ‘arranged

60
in "groups, each group including all of the con~ " = |

tacts of the relays of thie first series that are :
closed consecutively in'a complete cycle of opera- -

tion, each. being connected in series with a single

contact of the relay of the second vroup that is:

energized during said eycle:

a5

31."A code: transmitter comprlsmg a trans-. .
mitter relay having a line contact; &’ series of.
contdacts closed. in-sequence in response .to te-

peated operations. of-said contact: to register .a

sequence ‘of line: mterrupmons comprising 4 code, ;.-

70.

o mastei” relay; a device ‘having two. positions; -
a two-position: polar stick relay of the permanent -

magnet type havinig two. windings, a: normal and
& Teverse contact closed in the normal and Tes

7’5:»’
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veérse positions of said relay reépe'ctively, a nor-

mal and a reverse contact closed in the normal
and reverse positions of said device respectively,
a- starting circuit closed over one of said relay

‘contacts and one of said device contacts when
. said relay and said device disagree in position

for energizing said master relay; means controlled
by said master relay for energizing -said trans-

_mitter relay intermittently to interrupt said line;.

and .a codé sending circuit including the closed
contact of said device, one winding of said polar.
relay, and a selected one of said series of con-
tacts for selectively modifying the corresponding
code element and to simultaneously operate said
polar relay into agreement. with said device to

open said starting eircuit, and to prepare an alter=

nate starting circuit to become closed when said
device is moved out of agreement with said bolar
relay. . ) i ‘ :

39. Méans for controlling a code transmitter
comprisinig;- a plurality of devices each having
normal and reverse. positions and a pair of con-
tacts one closed in each of said positions, a two-
position polar stick relay for each device each
having contacts closed in each position, a circuit
for starting said transmitter having a plurality
of branches, each branch including a device con-
tact and a polar relay contact in series and
adapted to be: closed to start said transmitter
when said device and said relay are in non-

agreeing positions, means effective when said.

transmitter is started to produce a series of code
elements, code sending circuits each including the
closed contact of one of said pairs and a winding
of the corresponding polar relay for operating
such relay and for causing a particular element
of said code to be of a selected character, thereby

‘identifying the position of each device by the

character of the code elements, and at the same
time registering said transmission by the move-
ment of each of said relays to-a position in agree-

ment to that of the related device, to open said -

_ starting circuits.

45
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33. Means for closing a series of contacts con- -

secutively in‘response to the repeated operation
of a control relay having a pair of contacts closed
alternately, comprising a series of quick acting
counting relays, a pick-up circuit for each of
said counting relays all including a contact of
the control relay and all except the first including
a front contact of the next preceding counting

- relay: a holding circuit for each counting relay

a0’
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including its own front contact and an asym-

metric resistance unit connected in such direc- .
. tion as to provide & low resistance discharge path

whereby the current in said relay is caused to
continue to flow to maintain such relay energized
for a predetermined time after said pick-up cir-
cuit is opened; means for closing said. pick-up
cireunits consecutively, and means for closing the
pick-up circuit of the first relay effective only
during the first operation of said circuit closing
means. ‘

34. A selector of the counting relay type com-

prising a line relay and a series of counting re-
lays, a pick-up circuit for each alternate count-
ing relay each including a contact of the line
relay closed when it assumes one position -and
each except the first including a contact of the
next preceding counting relay, a pick-up circuit
for each intervening counting relay each includ-~
ing a contact of the line relay closed when it
assumes another position and a contact of the
next preceding counting relay, and a stick circuit
for each counting relay including an asymmeftric

resistance unit connected in such direction as
to provide a low resistance discharge path where-
by the current flowing in said relay continues
to flow after the energizing circuit for the relay

_is opened to hold the relay picked up until the

23

next counting relay is picked up but to release

the relay before thie second succeeding counting
relay picks up. - . g :

35. A selector of the counting relay type com-
prising a line relay and a series of counting re-

relay, a pickup circuit for the first counting relay
ineluding a contact of the line relay and a con~
tact of the auxiliary relay and arranged to be
closed only during the first operation of the line
relay, a pick-up circuit for each counting relay
except. the first each including a contact of the
line relay and a contact of the mext preceding
counting telay, and: means for holding each
counting relay picked up until the next succeed~
ing counting relay picks up, comprising means
for permitting. the confinued flow of current
through the relay due to its inductance after
its pick-up circuit is opened.

36. Spark arresting means for a series of re-

10

lays, an auxiliary relay controlled by said line .

1

lays arranged to be operated in sequence by the -

alternate closing of a single pair of contacts
comprising ~a single discharge circuit for the
inductive energy of alternate relays of said series
connected to a front contact of each of said
alternate relays, a second discharge circuit for
the inductive energy of the intervening relays
cornnected to a front contact of each of said
intervening relays, and means for completing
one or the other .of said circuits through the

windings of each of 'said relays in turn as said

relays are energized in sequence.

37. A code receiver comprising a line relay, a
series of contacts closed one at a time in sequence
by repeated operations of said line relay; a series
of register relays for registering selected code
elements, comprising a first register relay, a series
of group register relays, each controlled by a
particular one of said series of contacts in a
first group following said first contact and =z
plurality of series of station register relays, one
series for each group register relay, correspond-
ing relays of each series being adapted to be
controlied by a particular one of said series of
contacts in 2 second group following said first
group; means for energizing and holding said
first register relay energized when the first of
said series of contacts is closed; means for ener-
gizing a group register relay when the corre-
sponding code element is of a selected character
and the first register relay is energized, means
effective when any group-register relay becomes
energized to hold such group register relay ener-
gized and to release said first register relay to
open the pick-up cireuits of all group register
relays, means for energizing a station register

50

(1.3

60

relay when the corresponding code element is

of a selected character and the corresponding
group register relay is energized; means effective
when any station register relay becomes ener-.
gized to hold such station register relay ener-
gized and to release. the corresponding group
register relay; whereby. the pick-up circuits of
all station register relays of the same group are
opened. ‘ SRR i

38. A code receiver comprising a line relay,
a .series . of contacts controlled thereby -and

adapted to be closed one at a time in sequence
to register consecutive elements of a code, a
series of register relays to register code elements 8.
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particular character, vcdn receiving means s

249
of selected character, and mcludmg ‘a first relay

invariably picked up when the first of said series
of .contacts is closed, a pick-up circuit for each
of said register relays, except the first, including

- a front contact of a preceding register relay, s

holding circuit for each register relay, and means
effective when the holding circuit of any register
relay, except the first, is closed; for releasing the
preceding relay, whereby each register . relay

is released, in turn, when the next register 1'e}ay

selected becomes energized.

39, A code transmitter for selectwely Uencr
ating in a line circuit any one of 2 plurality of
codes each consisting of a plurality of groups of
elements, a transmitter relay for repeatedly in-
terrupting said line cireuit to produce a series of
code elements, means for centrolling said transg-

mitter to cause certain elements to be of gelected

character and for locking ssid transmitter to
prevent further operaticn when each of said
selected elements is transmitted:; as sociated line
receiving means for registering each of said
selected code elements; means controlled by said
last named imeans, and effective when each se-

- lected code element is registered to release said

locking means to permit said transmitter relay
to continue its operation,
additional elements of the same group from hav-
ing said selected characier, and means also con-
trolled by said registering means for deter mining
in part, which element of the next sumeedi.ng
group shall have said selected character.

40. .Code transmitting means far delivering
successive code elements to the line wires of g
system comprising a transmister
relay for comntreolling said line wires, means for
operating said transmitter relay intermittently
to deliver code elements to said line wires; a
plurality of code selecting relays, each of which
when. energized
te impart a selected character to
certain of said elements, réceiving apparatus
selectively responsive to the character of each
code element, and means controlled by said re-
ceiving apparatus for permitting the transmitter

to terminate a code element to which s selected

character has been imparted by one of said eode
selecting relays, provided the code element re-
ceived corresponds to the code element deter-
mined by said ccde selecting relay, and means
also controlled by said receiving apparatus for
preventing the subseguent transmission of any
code elements of selected character not agreeing

with the code of which. said transmitied element

of selected character forms a part.

41. Code transmitting means comprising a
transmitter for forming code signals comprising
groups of impulses, means for causing one im-
pulse in each of a vlurality of groups to be of 3
2830~
ciated with said transmitter and opersted by said
impulses, registering means controlled by said
code receiving means for registering each im-
pulse of said particular character, and means
controlled Ly szid regisiering means when cper-
ated by any impulse of a group for preventing
any succeeding impu’se of the sarme group from
having said particular character.

42. A code iransmitier for transmitting selec-
tively any ons of a plurality of code signals over

2 line circuit, comprising a transmitter for re--

peatedly intsrrupting ssid line cir cuit, & line relay
in said line circuit, a serisg comactc closeéd in
sequence by repested operations of szid Iind relav

to count the consecutive elements of ‘the ‘code, a

s
[oxi

and to prevent any.

is adapted to control said trans-

2,107,186

plurahty of code ‘:endmg relays one for each code

to be transmitted; means including & front eon-

tact of any energized code sending relay for stari-

ing operation of said transmitter, means in=.
cluding front contacts of each code snndmg relay

to complete code selecting circuits over certain of

said series of contacts to select certain code ele

ments in a particular combination individual to

each code sending relay; means a¢ting when any R

one of said code selecting circuits becomes closed
to stop said transmitter on the corresponding

code element; a series of register relays also eon- .
trolled by said series of contacts, each adapted.

to register a. particular code element means for

actuating one of said register relays selectively 1
-when said transmitter is stopped on its particu-
lar code ejement, means controlled by any register

relay when energized to release said transmﬂ;ter

to permit it to resume operation; and means con-
trolled by the final register relay when se lectively

20

energized to complete the code, to 1e]ea,se. the code. j :

sending relay.

43. In combination with a railway swn:ch a

bolar stick relay for operating said switch to dif-

ferent positions, a line circuit, means for supply—

ing control codes to said line circuit to govern-said

switch, two register. relays adapted 40 be-selec-

tively energized in accordance with the charac~
teristics of said codes, a delivery contact adapted -

to be closed at the conclusion of each code, and a
circuit for operating said polar stick relay.in one
direction or the other when said delivery -contact
is closed, said circuit including said delivery con-
tact and a front contact of one or the other of
said register relays.

44, In combination, a plurality of raﬂway sig=

o5

a0

nals, a plurality of polar stick relays adapted to
be operated to different positions -to clear sata ™

signals selectively, or to cause all of said signsals
to indicate stop, a line circuif, means for supply-

ing contrel codes tosaid line circuit to govern said.
signals, a plurality of register relays adapted-to’

be selectively energized in accordance with thew'”

characteristics of said codes, a delivery contact

adapted to be closed. at the conclusion of. each

code, and circuits for operating each of said polar
stick relays in one direclion or the other when

an

said delivery contact is closed, the circuit for each -

of sald polar relays including said delivery con-
tact and a front contactof a dlﬁerent one of sald

reglster relays.
45. In combination with a line circuit, means

for supplying different. control codes to said line:.

circuit, a series of stick reglster relays arranged
to be selectively energized in accordance with
the chavacteristics of -the control code supplied

to-said line circuit, a plurality of polar stick re-

lays, a circuit for operating each of said polar

55

stick relays in- one direction or the other ag the :

conclusion of each received code, the circuits for
each of said polar relays including g front con-
tact of & different one of said register relays and
a dehvery contact closed only at the conclusion of
a complete code, and a plurality of devices selec-
tively controllect by said polar stick relays.

'46. In combination, a two position movable de-

vice, a control Iever for the control of said- device;"

means for Indicating the position of said device

including aitwo position polar stick relay adapted,

to be moved t0 one position or the other in re-

60

85

70.

sponse to the movement of said device to one”

position or another, control means for operating
said device mcludmg said lever and a second two
bosition polar stick relay adapied to be moved to .
one position or the other: m response to the con-

75‘.
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trol of said device by said lever to cause said de-
vice to move to one position or another, an indi-
cation lamp energized when both said first and
second polar stick relays occupy said one position.
and a second indication lamp energized when
both of said relays occupy said other position.
47, A code transmitter for transmitting a plu-

- rality of codes over a line circuit comprising a

10

15

line transmitter and receiver, a series of starting

relays, one for each code to be transmitted, a se-
ries of selector relays one for each starting relay,
movable control levers associated with each se-
lector relay, a pick-up circuit for each starting
relay including a manually operable key, a hold-
ing circuit for each starting relay including a

back contact of the corresponding selector relay,

means controlled by each starting relay for actu-
ating said transmitter fo transmit a distinctive
code to said line circuit having selected elements
determined by said- starting relay, means con-

-trolled by said line receiver when . actuated by

said code to selectively actuate said selector relay
to release said starting relay, and means con-
trolled by said selector relay for selectively oper-

ating devices at a remote station in accordance -

with the positions of the control levers associated

- with such selector relay.

30

35

65

70
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48. In a centralized traffic controlling system for
railways, means for selectively transmitting a plu-
rality of code signals over a line circuit comprising
a series of manually operablekeys, oneforeachcode
to be transmitted, a starting relay for each key,

meansforstarting transmission of a code when any -

starting relay is actuated and the line is clear,
means controlled by each starting relay -when
actuated for selecting a particular code for trans-
mission so arranged that the codes corresponding

" to a plurality of starting relays actuated. simul~

taneously are transmitted consecutively in pre-
determined order, a circuit for actuating each
starting relay when the corresponding key is op-
erated, line controlled means for registering each
transmitted code, and means controlled by such
line controlled means for releasing each starting
relay at the completion of the transmission of
the code determined by such starting relay.

49, A remote control system for transmitting
distinctive messages from an office to a station
comprising a plurality of similar control panels at
said office, each provided with a plurality of con-
trol levers, each of said levers having at least
two control positions in each of which a distine-
tive control contact is closed, a key associated
with each panel and effective when actuated
momentarily to initiate the transmission to said
station of a code message having certain char-
acteristics identifying the particular panel con-
taining the operated key, and having other char-
acteristics determined by the closed control con-
tacts of each of the levers of the correspondlng
panel.

50. Tn combination, a railway switch, a sw1tch
machine for operating said switch, a plurality
of signals for governing train movements over
said switch, switch control and signal control
means adjacent said switch and manually oper-
able from: a remote- office independently of traf-
fic conditions at said switch, a pair of switch
operating relays, circuits for energizing one or

‘the other of said switch operating relays by

said switch control means when said signals in-
dicate - stop, circuits controlled by each said
switch operating relay when energized to oper-
ate said switch machine to a position in agree-
ment with said switch control means, a plurality

25

of ‘signal relays, one for each signal, circuits for
energizing ‘one or another of. said signal relays
by said signal control means and according to

the position of said switch when said switch

agrees in position with said switch contrcl means.
and circuits controlled by each of said signal re-
lays when enerdized to clear the corresponding
signal.

51. In a remote control system a line relay,
means for deeénergizing said line relay repeated~
ly in accordance with a code, receiving means ef-
fective when operated to respond selectively to
said code; a first slow release relay arranged to
be energized when said line relay is deenergized, a
second slow. release relay arranged to be ener-
gized when said line relay is energized; means
responsive to the first element of a. code and
controlled by & back contact of the second slow

release relay for initiating the operation of said

receiving means, and means controlled by the
front contacts -of both said slow release relays
for completmg the operatlon of ‘said receiving
means.

52. A centralized traﬁic control system for rail-
roads comprising mechanism for the transmis-
sion of a plurality of code signals and including
a plurality of pairs of independent. control le-

. vers, each having at least two.operative posi-

tions, normally inactive control contacts: con-
trolled by each of said levers and closed in each
of said positions respectively, a manually con-
trolled starting relay for each pair of levers,

means effective when said relay is operated for .

completing a series of code transmitting circuits
selectively - controlled by the closed -contacts of
said levers to thereby. effect the transmission of
a code signal containing a group of elements

determined by the position of each of the two.

levers of the corresponding pair.

53. In combination with. a group of four sig-
nals. for governing train movements in either
direction over 'a two position track switch, a
signal control relay for each of said four sig-
nals, a series of two position . stick relays each
adapted to be moved to one position or the other
by a. momentary impulse and to remain in the
position last moved when deenergized, code sig-
naling means for momentarily energizing said
stick relays each in accordance with the char=~
acter of a selecting element of said code and
for completing the circuit of a selected one of
said signal relays, said circuit including the con-~
tacts of all of said stick relays in series, and
means - effective when such signal relay is en-
ergized for clearing the corresponding signal.

54. Code signaling apparatus ' comprising a

transmitter for delivering a series of impulses

certain of which. are of particular character to.

a line circuit, stepping means comprising a se-
ries of contacts adapted-to be closed in sequence

to prepare a series of circuits, one for each im--

pulse of said series, a plurality of adjustable cir-
cuit connectors each adapted to be included in
a selected one of said circuits, means controlled
by said circuits for causing said -transmitter to

deliver impulses of particular character in ac-
" cordance with the adjustable arrangement of

said connectors to produce any one of a plurality
of code signals each having a pattern a first por-~
tion of which is determined by the. particular
contact to which each connector is attached, a
plurality of movable devices, a second group of
circuits each including a contact controlled by
at least one of said devices and prepared se-
quentially by the contacts of said series for caus-
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ing said. transmitter to deliver impulses of par-
ticular character in accordance with the posi-
tions of said devices to produce any one of a
plurality of codes each having a pattern the
second portion of which is determined by the
position of each of said devices.

55. Remote controlling apparatus comprising
a line circuit, means for delivering a code to
said line circuit, a first chain of relays, means

responsive to said code for repeatedly energizing.

the relays of said first chain in succession, a sec-
ond chain of relays, means controlied by the
relays of sald first chain for successively ener-

gizing the relays of the second chain, different

relays of the second chain being energized dur-
ing different cycles of operation of the first
chain, and other relays selectively controlled
by the relays of said first and second chains.

56, Remote controlling apparatus comprising
3 line circuit, a first chain of relays, means for
repeatedly energizing the relays of said first
chain in succession, a second chain of relays,
means controlled by the relays of said first chain
for successively energizing the relays of the sec-
ond chain, different relays of the second chain
being energized during different cycles of opera-
tion of the first chain, and means controlled by
the relays of said two chains for delivering a
code to said line circuit.

57. In combination with a line circuit con-
necting an office with a plurality of stations, a
plurality of panels at said office one for each
station, a manually controlled lever for each
panel, starting means for each panel for in-
itiating the delivery to the line circuit of a
control code having a first group of elements
which are controlled to select a corresponding

station and also having a second group of ele-

ments controlled in accordance with the condi-
tion of the lever on said panel, a chain of count-
ing relays at each station arranged to be ener-
gized in sequence by the impulses of a code
supplied to said line circuit, governing means

at each station, switching apparatus at each .
station cooperating with the counting relays at’

such station for placing the governing means
at such station under the control of the second
group of impulses of the control code when the
impuises of the first group of the code have pre-
determined characteristics, means set into oper-
ation at each such station and controlled by
said switching apparatus for delivering to the
office an. indication code having a first group of
impulses identical with the first sroup of a con-
trol code to which such station responds and a
second group of impulses controlled in ac-
cordance with the condition of said governing
means, and means for each panel selectively
controlled by the second group of impulses in an
indication code if the first group of impulses
in such indication code corresponds to the first
group of impulses in a control code originating
at such panel.

58. In combination with an office and a remote
station, governing means at such station, manu-
ally controlled means at said office for delivering
different control codes to said station for se~
lectively controlling said governing means, a
relay at such station arranged to become ener-
gized at the conclusion of each such control
code, means set into operation when said relay
becomes energized to deliver an indication code
to said office in accordance with the condition
of said governing means, and a stick circuit for

2,197,130
sald relay arranged te beinterrupted at the

concluswn of said indication code..

59. In combination, a chain of relays, means
for energizing and deenergizing the relays of
said chain one at a time in order through re-
peated cycles; a first auxiliary relay, means.for

energizing said first auxiliary relay when the

first relay of the chain is first energized, a second -
auxiliary relay arranged to be energized when. & .
10
sald first auxiliary relay is energized, a thilj'd o
auxiliary relay arranged to be -energized affer:

the last relay of the chain is energized provided

said second auxiliary relay picks up, a: stick -
circuit for said third auxiliary relay arranged -

to be interrupted after the completion: of the

second cycle of operation of said chain, and

selecting means controlled by the relays of sald‘

chain and by said auxiliary relays.
60. Remote controlling apparatus comprising a
piurality of stations connected by a normally

20

closed line circuit, means for periodically opéning

said line circuit to produce a code, a chain of

counting relays at each station, means responsive.
to the first interruption of said line circuit for

energizing the first relay in each said chain,
means for energizing the second relay in each
chain provided the first relay in the correspond-

25

ing chain is energized and for deenergizing such--

first relay in each chain when the line circuit
is next closed, means operating upon: each .suc-
cessive opening or closing of the line circuit. to
energize a succeeding relay in each chain pro-
viding the next preceding relay in such chain
is energized, each relay in every chain being

30

35 -

deenergized when the succeeding relay in the '

chain becomes energized.

61. Remote controlling appara,tus compusmg a .

line circuit connecting an office and a station;
a section of railway .track at the station, two
signals one for governing traffic in each du’ectlon‘
over said section, means for controlling said sig-
nals selectively from said office over said line
circuit, means effective upon a.change in condi-
tions at said station for delivering to.said line
circuit an indication code having a plurality of
impulses certain of which are controlled in ac-
cordance with the condition of said section and
said signals, and means at the office operated by
the final impulse of said code to indicate the
condition of each signal and the condition of
said track section in accordance with the char-
acteristics of said certain impulses. :

62. In a system of remote control, two spaced
stations, transmitting means at each station for
producing distinctive codes each having g locking
element of a character depending upon the sta-
tion of origin of the code and other elements
having their characters determined by conditions
at the transmitting station, receiving. means at
each station selectively responsive to a code from
the other station, and means at one station for
preventing operation of the associated receiving
means if the locking element of the received
code does not correspond with the station of its
origin.

63. In a system of remote control, two spaced
stations, transmitting means at each station for
producing distinctive impulse codes each having
a locking impulse of a character depending upon
the station of origin of the code and other im-
pulses  having  their characters determined by
conditions at the transmitting station, receiving
means at each station selectively responsive to a
code from the other station, and locking means
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at one station for preventing operation of the
associated receiving means if the locking impulse
of a received code is of the character normally
occurring'in codes originating at such one station.

64. In a system of remote control, two spaced
stations, transmitting means at each station for
producing dlstmctlve codes each having a locking
element of a character depending upon the sta-
tion of origin of the code and other elements

having their characters determined by conditions .

at the transmitting station, receiving means st
each station selectively responsive to a code from
the other station, a locking relay at one said
station, means for operating said locking relay
only in response to a locking element of the char-
acter corresponding to the other said station,
and means at said one station controlled by said
locking relay for permitting the response of the
associated receiving means to a received code.

65. In a remote control system comprising an
office and a plurality of stations a line circuit
extending from said office through all said sta-
tions, a transmitting contact at each station,
transmitting apparatus at each station including
means for at times shunting the line circuit at
such station through the associated transmitting
contact and for delivering a single impulse to
the portion of the line circuit extending to sta-
tions more remote from the office, means for
subsequently operating the transmitting contact
at such station to deliver to the office over the
remaining portion of said line circuit an indica-
tion code, comprising a series of code impulses,
means at the office for supplying multiple impulse
control codes to said line eircuit, a locking relay
at each :station controlled by the first impulse
of each control code and also by said single
impulse, and means controlled by each locking
relay for at times preventing operation of the
associated transmitting apparatus.

66. A train dispatching system comprising, a
dispatcher’s office, a plurality of way stations, a
pair of wires connecting said dispatcher’s office
and said way stations, distinctive code trans-
mitting means at said dispatcher’s office, code re-
sponsive means at each way station each re-
sponsive to a particular code transmitted over
said pair of wires from said dispatcher’s office,
and means controlled by codes originating in
said dispatcher’s office for at times controlling
a traffic controlling device located at a partic-
ular way station and at other times controlling
an indicator in said office in accordance with
traffic conditions at another way station over
said pair of line wires.

67. In a control system for power-operated
switches, the combination with a power-operated
switch, of a control relay for governing its opera-
tion, a detector track circuit adjacent the switch,
a single line circuit for governing said control
relay from a distant point, and means for inde-
pendently indicating over said line circuit- oc-
cupancy of said detector track circuit and lack

of correspondence between the position of the

switch and its control relay.
68. In an interlocking system for rallroads a

track switch, a switch machine for operating said’

track switch, means for controlling said switch
machine, signals governing traffic over said track
switch, means for manually clearing said signals,
means causing said signals to give most restric-

tive indications upon operation of said ‘means’

for controlling said switch machine irrespective
of said means for manually clearing said signals,
means requiring said signals to give most restric~

tive indications before: sald switch machine can
be controlled by said means for controlling said
switch machine, and means preventing operation
of said means for controlling said switch machine
during the passage of trafiic ove1 said track

_switeh.
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69. In a dlspatchlng system for railroads, a

dispatcher’s office, a- way station, a track switch
and signals at said station, control relays at the
station for governing said switch and signals to
set up -different routes over said switch, a step-
ping circuit connecting the dispatcher’s office
and the station, a plurality of stepping relays at
the station operated sequentially by a series of
impulses applied to said stepping circuit, means
in the dispatcher’s office for changing the char-
acter of certain impulses in said series to provide
different code combinations of impulses, and

10

15

means controlled by said stepping relays for

selectively governing said control relays in accor-
dance with said different code combinations of
impulses.

70. In a dispatching system, a dlspatchers
office, a plurality of stations, traffic controlling
devices &t each station, control means at each
station responsive to different code combinations
of the same number of current impulses for gov-
erning said traffic controlling devices at that
station, station selecting means at each station
for rendering said control means at that station
effective; and means for ‘transmitting. from the
dispatcher’s office $o the several stations first a
group of current impulses for operating said sta-
tion selecting means at a particular selected sta-
tion and thereafter a selected code combination
of impulses for controliing the control means at
that selected station.

71. In a dispatching systﬂm a dispatcher’s
office, a way station, a track switch and signals
at said station controllable to set up different
routes for train movements, a stepping circuit,
manually controllable means in the dispatcher’s

office for applying to said stepping circuit differ- .

ent code combinations of impulses one for each
route, and a plurality of control relays at the
station selectively responsive ‘to each said code
combination of 1mpulses for governing the posi-
tion of said switch and the indications of said
signals to seét up the one route corresponding to
such code combination.

72. In an operating circuit for a single coil
relay having an armature, a source of direct cur-
rent ‘energy and a circuit closing device, and an
electronic valve also in circuit with said relay
coil for maintaining said armature in operated
position - when said .circuit is -intermittently
closed.

73. In an impulsing circuit, a relay, a pair of
conductors extending from said relay, a battery,
one of said conductors extending to one terminal
of said battery; a pair of contacts for intermit-
tently supplying current. by way of the other
conductor from said battery to the other terminal
of said relay to operate the same, and an elec-
tronic valve in bridge of said conductors pre-
venting the deenergization of said relay while
said contacts are momentarily opened irrespec-
tive of the number of times said contacts are
opened so long as any period of opening does not
exceed the maximum first -period which they
could have been opened without changing . the
position of the relay.

74. In combination with a single coil relay, a
circuit through the relay coil including a source

of operating energy, means for intermitiently
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closing said circuit, and means for modifying the
influence of the intermittently- closed circuit on
said relay comprising an electronic valve con-
nected across the terminals of said coil.

73. In a relay control arrangement, a relay, an
operating circuit for said relay comprising a
source of current and a device for producing
series of interruptions in said circuit, and auxili-
ary means permanently connected across the
terminals of said relay having a high resistance
to the current fow in its operating circuit and a
low resistance to current induced in said relay
flowing when the operating circuit iz interrupted
for holding said relay operated during such
period.

76. In a train dispatching system, the coni-
hination with a dispatcher’s office, a station, and
a switch and plurality of signals at the station. of
relays at the station  individually controlling

- hoth the operation of the switch and the indi-

cations of the signals, a stepping line circuit,
means for applying a code of impulses to the
stepping line circuit, and means a2t the station
for operating said relays selectively in accord-
ance with the code pattern of the impulses ap-~
plied to the stepping line circuit.

77. In a train dispatching system, a track cir-
cuit, a switch, and & plurality of signals, all
located at a station; a plurality of neutral relays
at the station; a stepping line circuit; means for
applying impulses to said stepping line circuit for
energizing said relays sequentially; channel cir-
cuits respectively including contacts closed by
the energization of different relays of said plu-
rality for indicating the condition of said track
circuit, position of the switch, and indications of
said signals; and other relays controlled selec-
tively by said neutral relays for controlling the
operation of said switch and indications of said
signals in accordance with the duration of the

" respective impulses on the stepping line cireuif

operating said relays.

78. In a dispatching system for railroads, a
dispatcher’s office, traffic controlling devices lo-
cated at a distant station, control levers in the
dispatcher’s office for governing said traffic con-
trolling devices, a stepping circuit connecting the
dispatcher’s office and said station, means gov-
erned by said control levers for impressing on
said stepping circuit any one of s plurality of
different code combinations of the same number
of current impulses, stepping relays at the sta-
tion operated sequentially by any one of said code
combination of impulses, and control means for
the traffic controlling devices at the station in-
cluding a plurality of control relays having en-
ergizing circuits selectively governed by said step-
ping relays, each control relay being operated
differently in accordance with the character of
a particular impulse in the code combination of
impulses then being applied to said stepping cir-
cuit. :

79. In a dispatching system, a dispatcher’s

‘office, traffic controlling devices located at inter-

vals along the track, a line circuit, means for
transmitting over said line circuit alone different
code combinations of the same number of im-
pulses, code responsive means at each station for
governing the operated conditions of said traffic

vices at different stations along the track being
responsive to the same code combinations, and
means for selecting the code responsive means at
said stations one at a time to respond to the code

2”1971"130

combinations’ then ‘b_ei,ng transmitted. over:‘said -

line circuit. : R L R

80. In a - dispatching system, ‘& dispatcher’s
office, a way station, a track switch and-signals
at said station controllable to set up different
routes for train movements, a plurality of control
relays at the station each operable to govern both
the position of said switch and the indications of
said signals to set up only one of said routes, and

means for governing said control relays selec- ;

tively from the dispatcher’s office. o .

8l. In a. dispatching system, a dispatcher’s
office, a track switch and signals at a distant
point, control levers .in the dispatcher’s office
having different positions for the different posi-

tions of said switch and the indications .of said-

signals, a stepping circuit extending from. the dis-
patcher’s office to said distant point, means in
the dispatcher’s office’ for impressing on said

stepping circuit any one of a plurality of different

series of current impulses each of said series
being detérmined in accordance with the rela-
tive positions of said control levers, a control
relay at said distant point for each different. se-
ries, each control relay corresponding to a route

over said track switch, and means governed by

each control relay for clearing the one of said

- signals corresponding to the route to which ‘that

control relay is assigned, only ‘when said track
switch is aligned for the corresponding route.
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82. In a dispatching system for railroads, a -

dispatcher’s office, a way station, a track switch
and signals for governing traffic thereover gt
said way station, a stepping circuit connecting
the dispatcher’s office and said way station, man-

ually governable means in the dispatcher’s office:

for impressing on said stepping circuit any one of -

2 plurality of different series of current im-

pulses, code resporisive means at the field station-

including a plurality of relays each individually
governed in accordance with the character of a
particular impulse  of each series, and means
controlled by each of said relays for operating
said track switch and for clearing a signal for a
particular route over said track switch.

83. In combinaticn; a control office and a re-
mote station connected by a line circuit; a group
of four signals for governing train movements in
either direction over a two position track switch,
and a signal relay for each of said signals at said
station; a switch lever having normai and reverse
positions, and a signal lever having left, right,

40

and stop positions at said office; means at said’

office for transmitting to said station over said
circuit 2 code signal comprising ‘a group of ele-
ments .controlled in part by the position of said
switch lever and in part by the position of said
signal lever; means at said station responsive to
a code signal from said office for ccmpleting the
circuit of a selected one of said signal relays;
means effective when a signal relay is energized
to clear the corresponding signal to permit a
ftrain movement over a route through said switch
which has been determined by -the- position of
said switch lever in'a direction determined by the
position of said signal lever. ’ .

84. In a train dispatching system of the char-
acter described, a dispatcher’s office, a plurality
of stations, a station selector in the dispatcher’s

office normally at rest, control levers in the dis- 7

patcher’s office, a starting relay at each of the
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several stations, means for automatically initiat- .

ing the operation of said station selector.upon
movement of any number of said control levers

to a new operated position and also upon opera- 75




10

16

20

25

30

35

2,197,130

tion of any of said startihg relays to a new con-
dition, and means for storing the changed con-

dition of the several operated control levers and‘

the several operated starting relays.

85. In a centralized traffic control. system for
railrogds, in combination, a central office, a plu-
rality of stations along the trackway, communi-
cation means between the central office and the
stations, means for establishing communication
between the central office and each one of the
way stations in sequence, at least one function
control device at each station, means fon at

_times selectively energizing the function contrel

devices at a station after having established com-
munication with such station, and means at the
central office for arresting the sequential com-
munication between the central office and each
way station at any desired way station and caus-
ing repeated sequential energization of the func-
tion control devices at such desired way station.

86. In a dispatching system for railroads, &
dispatcher’s office, a plurality of stations, a plu-
rality of traffic controlling devices at each sta-
tion, control means in the dispatcher’s office for
the traffic controlling devices at each station, a
communication system for establishing . oper-
ative connections between the traffic controlling
devices at the several stations only one station at
a2 time and the corresponding control means in
the dispatcher’s office, and manually: operable
means in the dispatcher’s office for each station
effective so long as operated to maintain such

communication between the dispatcher’s office:

and a particular selected station. .
87. ITn a system for establishing an -operative
connection between control levers in a dispatch-
er’s office and control devices located at intervals
along the track at a plurality of stations, a stick
relay in the dispatcher’s office associated with the
control levers for each station, communication
means normally at rest for operatively. connect-

“ing the traffic controlling devices at said stations
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with the corresponding control levers only one
station at a time, means for energizing each
stick relay, and means for maintaining each
stick relay energized until- communication has
been established between its associated control
ievers and the traffic controlling devices at the
corresponding station irrespective of the number
of said stick relays that are energized at any
one time.

88. In a dispatching system for railroads, a
dispatcher’s office, a plurality of way stations,
control means in the dispatcher’s office for each
station, including control levers, a starting relay,
and a manually operable circuit controller for
energizing said relay; station selecting means for
establishing communication between the dis-
patcher’s office and the several stations one at a
time; and means governed by said station select-

ing means for maintaining the starting relay for -

each station energizéd until that station is se-
lected. ‘

89. In a centralized traffic control system for
railroads, a dispatcher’s office, a plurality of way

stations, a -selector type communication system
for establishing communication between said dis-

patcher’s office and said way stations one station
at ‘a time, a starting relay for each way station
for causing said selector type communication sys-
tem to establish communication between the dis-
patcher’s office and its corresponding way sta-
tion, manually governable means to energize each
of said starting relays, and a stick circuit for each
of said starting relays closed only un?;il_its cor-

29
responding station has been selected subsequent
to. its initial energization by said manually gov-
ernable means, whereby several of said way sta-

tions may, be selected one at a time and succes-
sively upon simultaneous energization of the cor~

-responding starting relays. .

90. In a centralized traffic confrol system for
railroads, a dispatcher’s office having a plurality
of way stations, a selector type communication
system for -establishing communication between
said dispatcher’s office and said way stations one
station at a time and a group of conftrol levers

‘in the dispatcher’s office for each fleld station,

the combination which comprises a starting re-
lay corresponding to each of said groups-of levers

‘for initiating said system to select the station cor-

responding to that group, a manually controlled
pickup circuit. for each of said starting relays,
and a stick circuit for each of said starting re-
lays. closed until the corresponding station has
been selected. :

91. In a centralized trafiic control system for
railroads, - the. combination with a plurality of
way stations of a control office, a line circuit con-

necting said control office with said way stations,.

5 plurality of control levers divided into groups

corresponding to the stations, and means for se-

lectively rendering said groups of control levers
effective one group at a time to determine the
character of a plurality of impulses placed on
said line circuit, said means including a starting

relay, a manually controlled pickup circuit for

each of said starting relays, and a stick circuit

its corresponding group of control levers have
determined the character of a plurality of im-
pulses placed on said line circuit, and means at
said way stations responsive to said series of im-
pulses placed upon said line circuit.

82, A selector of the relay type comprising a
control relay, a plurality of counting relays ar-
ranged in order, a pickup circuit for each count-
ing relay, means controlled by said control relay
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for each of said starting relays closed only until .
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for closing said pickup circuits in order, a stick .

circuit for each counting relay controlled by said

‘control relay, and a low resistance snubbing cir-

cuit for each counting relay including an asym-

metric unit for gradually decreasing the energy ..

 such relay after the opening of the correspond-
ing stick circuit. o

93. In a remote control system of the code type,
a starting relay, means for energizing said start-
ing relay, code transmitting means set into op-
eration when said starting relay is energized, a

- second relay controlled by said starting relay and

by said code transmitting means, a preliminary

_stick circuit for said starting relay controlled by
said second relay, and another stick circuit for
said starting relay controlled by said transmitting .

means.

94. In a remote confrol system of the code‘type, :

a starting relay, means for energizing said start-
ing relay,; code transmitting means set into opera-
tion when said starting relay is energized, a sec~
ond relay arranged to be energized during the
operation of said transmitting means, a prelimi-
nary stick circuit for said starting relay includ-

ing a back contact of said second relay, and an--

other stick circuit for said starting relay includ-
ing a front contact of said second relay and con-

- trolled by said transmitting means.

) 95._ In combination with a normally closed line
circuit including a line relay, a slow releasing
checking relay provided with e circuit including

& back contact of said line relay, a chain of count-
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ing relays, means requiring said cheeking relay
to be picked up for operating the relays-of said
chain progressively, and means controlled by said
counting chain for repeatedly opemng sald line
circuit to produce a code.

96. In combination with a normaslly closed line
cifcuit including a line relay; means for repeat-

-edly opening said line circuit to produce a dis-

tinctive code, a slow releasing checking relay ar-
ranged to be energized each time said line relay
is deenergized, a chain of counting relays, means
controlled by said line relay in response to said

code and effective only if said checking relay re-

mains picked up to operate the relays of said
counting chain progressively, and receiving means
controlled by said counting chain and selectively
responsive to said code.

97. In a centralized traffic controlling system,
a control office, a plurality of field stations, a line
circuit extending from the control office through
the field stations, a plurality of movable devices
at each field station, a plurality of stepping relays
at each field station operated over said line cir-
cuit to control the selection of a particular one
of said field stations, and means for again operat-
ing said stepping relays at the selected station
to control the transmission to the control office
over said line circuit of indications of the posi-
tions of all of the devices at that station. ‘

98. In a communication system of the syn-
chronous selector type, a control office, a plural-
ity of field stations, step-by-step means at the
control office and at each station operated syn-
chronously, station selecting means at each sta-
tion operated over circuits sequentially closed by
sald step-by-step means, station registering
means at the control office operated over circuits
sequentially closed by said step-by-step means,
means at the control office and at each station
for initiating said step-by-step means, automatic
means at each station actuating said station
selecting means to select that station and actuat-
ing said station registering means to register that
station, and lock-out means at each station pre-
venting said automatic means from bheing effec-
tive when some geographically preceding staiion
is being registered in said control office.

99. In a centralized traffic controlling system
of the station selective code type, a control
office and a plurality of field stations connected
by a line circuit, relays in said office correspond-
ing to said stations, a manually operated lever
in said office associated with each of szid relays,
a traffic controlling device at each of said sta-
tions, means responsive to the actuation of any
one of said levers for operating the asscciated
cne of said relays, means responsive to the opera.-
tion of any one of said relays for applying a

- characteristic series of impulses to said line cir-
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cuit, means responsive to each of said character-
istic series of impulses for effecting selection of
a, corresponding station, means controlled by the
position of the actuated lever for actuating the

traffic controlling device. at the selected station,

and means for effecting only the application of
a preferred series- of impulses when more than
one of said relays are in their operated positions
at the same time. =

100. In a centralized traffic control system,

‘means for transmitting indications from a field

station to a control office over a single line cir-
cuit comprising, means at the control office for
energizing said line circuit, means at the field

‘station for opening said line circuit repeatedly

at times and to vary the duration of its de-
energization in accordance with the indications

2,197,130

to be transmitted, a plurality of polar relays in
the control office- having contacts which stay
‘where put, and means in the control office re-
sponsive to the successive energizations of said
line circuit for energizing said polar relays each
in accordance with the duration of a different
preceding de-energization of said line circuit.
101. A communication system for centralized
traffic control having " indication responsive
means comprising a line circuit, a plurality of
polar relays having contacts which remain where
set by an energization until changed by a sub-
sequent energization of opposite polarity, step-
ping relays energized sequentially one at a time
in response to repeated de-energization of. said
line circuit irrespective of the duration .of such
de-energization, energizing circuits for said polar

relays prepared successively by the successive en-.

ergization of said stepping relays, and means
including a slow-acting relay for completing said
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energizing circuits to energize each of said polar -

relays in one direction or the other dependent
upon the duration of a preceding de- enerﬂlza—
tion of said line circuit.

102. A centralized traffic control system for

25

transmitting indications from a plurality of field -

stations to a control office comprising, & smgle
line circuit energized from a control office, means
at the field stations operable to open the line
circuit at predetermined times to vary the dura-
tion of ‘the de-energization of said line circuit,

a plurality of polar indication relays for each-

station having contacts which stay where put,
a station relay in the control office for each sta-
tion, energizing circuits for said polar indication
relays established only when the corresponding
station relay is energized, and means including
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a slow-acting relay for selectively energizing said -

station relays one at a time in accordance with
the duration of certain de-energizations in said
line circuit and for subsequently supplying cur=
rent of one polarity or the other to said energiz-
ing circuits for said polar indication relays in
accordance with the duration of other siiccessive
de-energizations of $aid line circuit.

103. In g centralized traffic controllmg system
for railroads, the combination with a stepping
circuit connecting a central office and a plurality
of way stations, a series of relays in said central

office operated successively in response to-a par- .

ticular code impressed on said circuit, means
assoc1ated with said serles of relays for in- re-

sponse to one distinctive impulse of a code. on

said stepping circuit dictating the character of
the next distinctive impulse on said stepping

circuit, and code responsive means at a distant

way station responsive to the-code so dictated.
104. In a centralized trafﬁc control system for
railroads;- a. track switch; a plurality of signals

governing trafiic over said track switcii; a route
storing relday for each of said signals; a control

office, a code transmitting means at said control
office transmitting impulses. of different charac-
teristics; a- code receiving meaps at said track

switch including a plurality of code receiving

relays each being . select tively controlled. in - ac-
cordance with the character of a partxcma; im-
pulse in a series of code 1mpulsos received from

_said -control office; means governing said route

storing relays in accordance with:the composite
response of said code receiving relays. to a- series
of code impulses; and a circuit for-each of said

signals. including a front contact on its -corre- .

sponding. route storing telay, said circuits being

‘selected ‘in accoxjdance with the . position of sald

track switch.,

40

45

85

T*




)V

' 2,197,130

105. Tn a centralized traffic control system for
railroads; a central office, a plurality. of field
stations connected to said control office through

" the medium of a communication system of the
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coded type; means in the control office for form-
ing a plurality of code combinations for trans-
mission to the several field stations with each of
said code combinations having the same number
of impulses, each impulse being selectively
marked with one of a plurality of distinctive
characters and each code combination differing
from every other code combination by the char-
acter of at least two impulses; and means at

each field station responsive only to said code

combinations differing by the character of at
least two impulses, whereby a single error in
any of said plurality of code combinations is in-
effective to produce an undesirable control.

106. Tn a centralized traffic controlling system
for railroads; a control office; a field station;
trafiic controlling devices at.said station; a step-
ping . circuit . connecting said - office and said
station; manually governable means in said of-
fice for impressing on said stepping circuit any
one of a plurality of series of impulses of in-
variable number, each of said impulses being

~selectively marked with .one of a plurality of

distinctive characters and each of said.series dif-
fering from each other series in the charagcter of
at least two impulses; code responsive means at
said station including 2 plurality of relays each
selectively responsive to the character of a par-
ticular impulse in said series; and storing means
governed in accordance with the composite re-
spouse of said code responsive means to each of
said series of impulses for controlling said traffic
controlling devices.

107. In a communication system of the mul-

- tiple impulse type for controlling railway traffic

70

(1]

controlling devices at one station in accordance
with the condition of a control means at another
station, the combination with a control line cir-
cuit connecting two stations, step-by-step means
at each station operated in synchronism, means
at one station for applying an impulse of dis-
tinctive duration to said line circuit during a
particular step of said step-by-step means in
accordance with the condition of control means
at said one station, slow-acting means including
5 contact at the other station which normally
assumes one position and for each impulse of
long duration assumes another position, a relay
having a polar contact, and a circuit for said
relay controlled by the contact of said slow-
acting means and energized by current of one
polarity only if said contact remains in its nor-
mal position and energized by current of the re-

verse polarity if said contact assumes another-

position during a particular step. of said step-
by-step means. . . :
108. In a centralized traffic controlling. system,

a railroad track switch, signals for governing

traffic over said track switeh, switch. control
means for governing movement of said track
switch, signal control means for governing the
condition of said signals, step-by-step selectively
controlled means for indicating when said track
switch is in correspondence with said switch con-
trol means and said signals are in correspondence
with said sighal control means, and means for
indicating when either said track switch or said

signals are out of correspondence with their re- .

spective control means. .

109. Ina centralized traffic controlling system,
a railroad track switch, signals indicating clear
or- stop for. governing traffic over said switch in
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one direction, switch control means for govern- -

ing operation of said track switch, signal control
‘means for governing operation of said signals,
a route indicator lamp, and means for illumi-

" nating said indicator lamp only when said switch

is in correspondence with said switch control
means and said signals are indicating clear in
correspondence with said signal control means.

110. In o centralized traffic controlling system,
a railroad track switch, a switch machine for
operating said track switch, signals . indicating
clear or stop for governing traffic over said switch
in-one. direction, a. switch control lever. for gov-
erning operation of said switch machine, a signal
control lever for governing operation of said sig-
nals, a route indicator lamp, and means con-
trolled by said levers in combination for illumi-
nating said lamp only when said switch is in

correspondence - with said switch control lever.

and said signals are indicating clear in corre-
spondence with said signal control lever.

111, In a centralized traffic controlling system,

o, railroad track switch, a switch machine for
operating said track switch, signals indicating
clear or stop for governing traffic over said switch
in either direction, a switch control lever for
governing operation of said switch machine, a
signal control lever for governing operation of
said signals, a first route indicator lamp and a
second route indicator lamp, and means con-
trolled by said levers in combination for illumi-
nating one or the other of said lamps. when said
switch is in' correspondence with said switch
control lever and said signals are indicating clear
in correspondence with said signal control lever.

112. In a centralized traffic control system for
railroads, a dispatcher’s office and a way sta-
tion, a plurality of control levers at said dis-

- patcher’s -office, a track switch and signals gov-

erning traffic thereover at said way station, a
plurality of stick relays for governing the differ-
ent routes over said track switch, step-by-step
means at the dispatcher’s office and at the way
station operated synchronously, a circuit con-
necting said dispatcher’s office with said way
station, a. bank of code responsive relays at the
way station governed in accordance with the
position of said levers by impulses placed on said
line circuit, and means including said code re-
sponsive relays for controlling all of said stick
relays simultaneously. .

113. In combination with a' line ecircuit, a
transmitting contact arranged when opened to
interrupt said line circuit, means for periodically
operating said contact to supply the line circuit
with a code made up of a plurality of elements,
3 first relay arranged to be energized when such
code is supplied to the line circuit but to become
deenergized if the line circuit is interrupted for
a predetermined time, a second relay arranged
to be energized only when said first relay is
picked up, manually controlled means for at

times preventing said contact from closing until

said second relay releases, to prolong certain of
said code elements, and governing means selec-

- tively controlled by the codes supplied to said

line circuit, )
114. In a centralized traffic control system for

railroads, a power-operated switch machine at

a field station, a manually operable control lever
in a contro! office governing said switch machine,
indication means in the control office, a com-
munication system of the multiple impulse type
including line wires extending from the control

- office to the field station for operatively connect-

ing said switch machine with said control lever
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" and also said indication means, said communi-
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cation system sdcting to operate said indication
means to positions in accordance with the locked
position of said switch machine, and means. in
the control office manifesting lack of correspond-
ence bhetween said control lever and said indi-
cation means, said manifesting means being ini-
tiated upon movement of said control lever and
remaining effective until said indication means
is again controlled by said communication system.
. 115, In a centralized traffic controlling system
of the normally at-rest code communication type
for transmitting controls and indications between
a control office and a field station, a plurality of
devices at the field station for receiving controls
and having indications to transmit, means at the
fleld station effective to automatically initiate
the communication system to transmit the indi-
cations of all' of said devices from the field sta-
tion when one of said devices changes its con-
dition, and means at the station rendered effec-
tive only In response to a particular control re-
ceived over the communication system to-initiate
the communication system for the transmission
of ‘indications of all of said devices from that
particular station.

116. In 2 centralized traffic controlling system
of the normally at-rest code communication mul-
tiple impulse type connecting a control office and
a field station, a plurality of devices at the field
station having indications to transmit to the
control office, means at the field station effective
to automatically initiate the communication sys-
tem to transmit the indications when any -one
of said devices changes its condition, and means
at the field station rendered effective only in re-
sponse to the composite characteristics of ‘e par-
ticular combination of impulses received over the
communication system to initiate the communi-
cation system for the transmission of indications
from that particular field station.

117. In a centralized trafic controlling :system
of the selector type for railroads, the combina-
tion with a central office and-a plurality of way
stations, a selector circuit connecting said office
and way stations, a line relay in said selector cir-
cuit at said office and at each way station, means
in said ceniral office for intermitiently energiz-
ing said selector circuit to control apparatus at
ome of said way stations, and a slow acting re-
lay at said office and at each way station held in
its energized condition during each intermit-
tent energization of said selector circuit through
the medium of the associated line relay and suf-
ficiently slow dropping to remain in its attracted
condition until the next energization of said
selector circuit, whereby the energized and de-
energized condition of said slow acting relays
manifest respectively whether or not said se-
Iector circuit is intermittently energized.

118. In a centralized irafic controlling sys-
tem of the selector type for railroads, the com-
bination with a central office and 3 plurality of
way stations, a selector circuit connecting said
office and way stations, 'a line relay in said se-
lector circuit at said office ang at each way sta-
tion, means in said central office for intermit~
tently energizing said selector civeuit to control
apparatus at one of said way stations, a slow aci-
ing relay at said cffice heid in its energized con-
dition during each intermittent energization of
said selector circuit through the medium of the
line relay at said office and suificiently slow drop-
ping to remain in its -attracted condition until
the next energization of said selector circuit,
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whereby the energized and . deenergized condi-
tion of said slow acting relay manifests respec-
tively whether or not said selector circuit is in-

termittently energized, a series of counting re- -

lays at said office, and an initiating circuit for
the control of said counting relays including ‘a
contact of said slow acting relay. ’

119. In a centralized traffic controlling sys-

tem of the selector type for railroads, the -com-
bination with a central office and a blurality of
way stations, a selector circuit connecting said

10

office and way stations, a line relay in: said se- -

lector circuit at said office and at each way sta-
tion, means in said central office for intermit-
tently energizing said selector circuit to control

apparatus at one of said way stations; a slow -

acting relay at said office held in. its energized
condition during each intermittent energization
of said selector circuit through the medium of
the line relay at .said office and sufficiently slow
dropping to remain in its attracted condition
until the next energization of said selector .cir-
cuit, whereby the energized and deenergized con-
dition of said slow acting relay manifests re-

spectively whether or not said selector circuit :

is intermittently energized, said ‘system being

normeally at rest, and an initiating circuit for.

said system including a contaet of said slow re-
lay. . .

120. An impulse absorbing group of relays for
centralized traffic controlling systems for rail-
ways for delivering impulses only. after a pre-

determined number of impulses have ‘been re-

ceived comprising, a series of stepping relays of
the first order, a series .of stepping relays of a
second order, means interconnecting said relays
so that all of said relays of the first order will
operate -successively ‘for “each “of the relays of

the second order operated, and means for al- -
ways .delivering . the .impuises as they are re-
celved -only “when  a predetermined number of

impulses ‘have ‘been absorbed.

121. An impulse absorbing group of relays for

centralized traffic contrelling systems for rail-
ways for delivering impulses only after a pre-

determined ‘number of impulses have been re- -

ceived ‘comprising,- a series of stepping relays. of
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the :first order, a series .of stepping relays of a..

second ‘order, means interconnecting said relays
so ‘that all -of said relays-of .the first ‘order will

50

operate:successively for each of the relays of the .

second order -operated, means for always deliv-
ering "the impulses as they are received only
after a predetermined number of-impulses have

been: absorbed, and ‘means for establishing mes- ",55

sage circuits by:the.impulses ‘delivered. .
‘122.'In a centralized traffic eontrolling  sys-

“tem “for railroads, :a dispatcher’s control panel,

track signals associated with railroad track sec-
tions for governing traific theéreover, correspond-
ing- indication devices on said -panel illuminated
in :accordance with -the -operated condition of
sdid “track signals, ‘means .for transmitting a
code to change theé operated: conditich of one
of said track signals; means responsive to the
transmissioni of -said ‘code for extinguishing ‘the
‘corresponding panel -indication, means for op-~
erating “the corresponding track signal in ac-
cordance with the fransmitted code, means re-
sponsive to the operation 6f said track dignal for
transmitting. a returii code, and means, respon-

" sive to said return code for lluminating the panel

indication device in accordance with the oper-

ated condition of. the corresponding track signal.

-123. In a . centralized -traffic controlling sys-
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tem for railroads, field statiofis coiprising a plu-
rality of railroad track sections and associated
track signals for controlling train traffic there-
over, a central office panel having a signal lever
for each track signal, a code transmitier asso-
ciated with said panel, means responsive to the
operation of any one of said levers for operat-
ing said transmitter to transmit a code. corre-
sponding to the operated lever, means in said
transmitter for prolonging the first impulse of
said code, receiving devices in said field stations,
means responsive to said .prolonged impulse. for
conditioning said receiving devices to operatively
receive the remaining impulses of sald transmit-
ted code, and means in one.of said field stations
operated by the receiving device ‘therein in re-
sponse to the receipt of the full transmitted code
for operating the track signal correspondmg to
the transmitted code.

124, In a centralized traffic controlling sys-
tem for railroads, field stations comprising a
plurality of track sections and track signals for
governing train traffic thereover, a dispatcher’s
station including a code transmitter, means for
operating said transmitter to transmit a code
to said field stations corresponding to one of
said track signals, means for prolonging the first
impulse of the transmitted code, a combined re-
ceiving and transmitting device iri each field sta-
tion, means responsive to said prolonged im-
pulse for conditioning said devices to operatively
receive the transmitted code, means in one of
said field stations operated by the device thersin
in response to the receipt of the full transmitted
code for operating the track signal correspond-
ing to the transmitted code, means responsive
to the operation of said track signal for operat-
ing said combined receiving and transmitting
device in the corresponding field station to trans-
mit a return code to the dispatcher’s. station,
and means in other field stations operated in re-
sponse to the transmission of said return code
for preventing the operation of said combined
receiving and transmitting devices in said other

field stations as- a receiving or transmitting.

means during the transmission of said return
code.

© 125. In a centralized traffic .controlling system
for railroads, a dispatcher’s station, a plurality of

. field stations connected in tandem to said dis-

patcher’s station, a combined receiver and trans-
mitter in each of said stations for receiving and
transmitting codes of like character, means re-
sponsive to codes transmitted from said dispatch-
er’s receiver and transmitter for operating the
combined receiver and transmitter in each of said
field stations as a receiver, means responsive to

codes transmitted from one field station receiver -

and transmitter for operating the combined re-
ceiver and transmitter in the dispatcher’s station
as a receiver, and means for’ preventing the op-
eration of the combined receiver and transmitter
in the remaining field stations as either a receiver
or a transmitter during the transmission of a code
from said one field station.

126. In a centralized traffic controlling system
for railroads, a dispatcher’s station, a field station
connected to said dispatcher’s station, track sig-
nals associated with said field station for govern-
ing train traffic over corresponding track sections,
coding apparatus in said field station, means for
transmitting codes from said dispatcher’s -sta-
tion to said field station to operate said signals, a
lock out relay in said coding apparatus operated
in response to each code from said dispatcher’s

33

station, means controlled by the operation of said

lock out relay for conditioning said coding appa-
ratus to receive said fransmitted codes,saidcoding
apparatus thereafter being operated in response

to said codes for operating the track signals cor~
- responding to said transmitted codes, a master re-~

lay in said coding apparatus, means for operating

said master relay in response to the operation of
any one of said track signals, means controlled
by each operation of said master relay for condi-
tioning said coding apparatus to transmit a code,
and means for thereafter operating said coding

“apparatus to transmit a code to the dispatcher’s
station correspondmg to the track signal oper-~’
ated.

127, In a centralized traffic controlling system
for railroads, a dispatcher’s station, a field sta-
tion connected to said dispatcher’s station, track
signals associated with said field station for gov-
erning train-traffic over corresponding. track sec-
tions, coding apparatus in said field station,
means, for transmitting codes from said dispatch-
er’s station to said field station to operate said sig-
nals, a lock out relay in said coding apparatus op-
erated in response to each code from said dis-
patcher’s station, means controlled by the oper-

.ation of said lock out relay for conditioning said

coding apparatustoreceive said transmittedcodes,
said coding apparatus thereafter being operatedin
response to said codes for operating the track sig-
nals corresponding to said transmitted codes, a

“master relay in said coding apparatus, means for

operating said ‘master relay in response to the

operation of any one of said track signals, means
controlled by each operation of said master re-.
lay for conditioning said coding apparatus to.

transmit a code, means for thereafter operating
said coding apparatus to transmit a code to the
dispatcher’s. station corresponding to the track

signal operated, and means for preventing the

operation of either of said relays in case another
field  station is transmitting a code to the dis-
patcher’s station.

128. In a supervisory control system; a plural~
ity of substations, a central station having a plu-
rality of operating keys, said keys being individu-
al to the substations; a single signalling channel
connecting said stations; a relay chain individual
to each of said stations; a transmitting relay at
each of said stations having contacts connected to
said signalling channel; a receiving relay at each
of said stations connected to said channel; trans-
mitting relay controlling means at each station
for controlling the operation of the transmitting
relay thereat; said means being normally non-op-
erative; means responsive to an operation of a key
at said central station for rendering said trans-
mitting relay controlling means thereat - opera-
tive; said transmitting relay controlling means
being thereupon responsive inaccordancewiththe
operation of the key to operate said transmitting
relay for the transmission of code signals over
said line individual to a substation; means where-
by the receiving relays and relay chain at said
central station and said substations receive the
said code to select a substation and make a cor-
responding selection at the central station; and
means controlled jointly by said operated key and

said relay chain at the said central station for-

terminating the transmission of said signals and
for rendering said transmlttmg relay controiling
means non-operative.

129. In a supervisory confrol system; a central
station having a plurality of operating keys and

10

15

20

25

30

35

40

45

60

56

60

65

70

associated indication devices; a plurality of sub- 18




10

15

20

40

45

50

55

60

65

70

34

stations; a single signalling channel connecting

. said stations; a relay chain: individual to each of

said stations; a transmitting relay at each of said
stations having contacts connected to said sig-
nalling channel; a receiving relay at each of said
stations connected o said channel; transmitting
relay controlling means at each station for con-
trolling the operation of the transmitting relay
thereat, said means being normally non-opera-
tive; means responsive to an operation of a key
at said central station for rendering said trans-
mitting relay controlling means thereat opera-
tive; said transmitting relay controlling means
being thereupon responsive in accordance with
the operation of the key to operate said transmit-
ting relay for the transmission of code signals
over said signalling channel; means whereby the
receiving relay and relay chain at said central
station and said substations receive the said code;
and means controlled jointly by said operated key
and said relay chain at the said office for termi-
nating the transmission of said signals and for
rendering said transmitting relay controlling
means non-operative; and means at a prede-
termined substation including the receiving relay
and relay chain thereat responsive on receipt of
a predetermined code for rendering the transmit-
ting relay controlling means thereat operative to
contrcl the transmitting relay for the transmis-

¢ sion of a predetermined code. over said signalling

channel to the central station to operate an 1”1d1-
cation device thereat.

130. In a supervisory control system; a cen-
tral office having a plurality of operating keys;
a plurality of substations; a single signalling
channel connecting said central office and said
substations; @ relay chain individual to each .of
said stations; a transmitting relay at the central
office and at each substation having contacts con-
nected to said signalling channel; s receiving
relay at the central office and at each substa-
tion connected to said channel; transmitting re=
lay controlling means at each station for con-
trolling the operation of the transmitting relay
thereat, said means being normally non-opera-
tive; means responsive to an operation of a key
at said office for rendering said transmitting
relay controlling means operative; said. trans-
mitting relay controlling means being thereupon
responsive in accordance with the operation of
the key to operate said transmitting relay for
the transmission of code signals over said line;
means- whereby the receiving relay and relay
chain at said office and said substations receive
the said code; means controlled jointly by said
operated key and said relay chain at the said
office for terminating the transmission of said
signals and for rendering said transmitting re-
lay controlling means non-operative; means at a
predetermined substation including the receiv-
ing relay and relay chain thereat responsive on
receipt of a predetermined code for rendering
the transmitting relay and controlling means at
such substation operative to control the associ-
abed transmitting relay for the transmission of
a predetermined code over said signalling chan-
nel; and means whereby the relay chain at said
predetermined substation and said office are op-
erated in response to said last mentioned code

131. In a train dispatching system, a source
of current, an impulse sender, a receiver respon-
sive to a sequence of successive impulses com-

2,197,130

prising- a’ relay energized during one impulse; a
second relay energized during the release of the
first relay in the succeeding interval between
impulses and held closed for the duration of:the
interval, and a third relay energized over a con-
tact of the second relay durihg the release - of
the second relay in the next succeeding impulse.

132. A remote control system comprising a con- '

trol station and substations connected by a plu-
rality of conductors including means at the con-
trol station for transmitting either of two calling
codes to. each substation, means responsive at
a substation to the first code to transmit two

supervisory signals, and means responsive at a-

substation to the second code to. receive a con-
trel signal indicating a combination of two de-
sired operations.

133. In a remote control system for transmit-

ting distinctive messages from an office to a sta-

tion and comprising a plurality of similar con-
trol panels at said office, each provided with a
piurality of control levers, each .of 'said levers
having at least two control positions in each of
which = distinctive control contact is closed, the
improvement which comprises a key associated
with each panel and mechanism responsive to
momentary actuation of any key for initiating
the transmission to said station of a code mes-
sage having certain characteristics identifying
the particular panel containing the operated key,
and having other characteristics determined by
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the closed control contacts of each of the levers .

of the corresponding panel.

134. In a remote control system. of the type
employing codés made up of impulses of dif-
ferent characters arranged in distinctive patterns,
receiving apparatus characterized by the com-
bination of a plurality of groups of register re-
lays each relay selectively responsive to the char-
acter of a. different impulse of said code, a plu-
rality of -sets of indicators each set containing
an -indicator for each group of register relays,
means responsive to other impulses of said code
for selecting for operation a single one of -said
sets of indicators, means for selectively operat-
ing all of the indicators in the selected set each
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indicator in accordance with the positions oc-

cupied by a plurality of the register relays of
the group associated -with that indicator, and
means for maintaining each indicator in its op-

50

erated condition after the termination of the -

code, whereby a comparatively small' number
of register relays may be governed by successive

codes’ to- control one set at a time a compara-

tively large number of indieators.

- 135. In a remote control system of-the type:

employing codes made up of impulses of differ-
ent characters arranged in distinctive patterns,

receiving apparatus characterized by the com-~-
bination of a plurality of register relays each-
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relay selectively responsive to the character of a- .

different -impulse of said code, a plurality of re-

ceiving devices, means responsive to other im- -

pulses of said code for selecting for operation
certain of said devices, another relay operated
by the last impulse of the code; and means re-
sponsive to. operation of said other relay for con-

trolling a plurality of the selected devices each

in accordance with the positions of a plurality
of register relays
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ters Patent should be pvead with this correction therein that the same may
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Signed and sealed this lth day of June, A. D. 1940.

Henry Van Arsdale,
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