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5 Claims.

My invention relates to remote control systemé,
and more particularly to centralized traffic con-

trol systems for railroads and to the line circuits

for such systems,

Centralized traffic control systems are now ar-
ranged to use the line wires of existing telephone
circuits, a suitable system of this type being
shown, for example, in Letters Patent of the
Un1ted States No. 2,303,875, issued December 1,
1942, to George W. Baughman and Norman F
Agnew for- Remote control systems. In some
cases- the centralized traffic contrel system is
superimposed upon a train dispatcher’s telephone
line equipped with selective calling apparatus for
calling the operators at various telephone way
stations, the selector system being usually. of the
type disclosed in Letters Patent of the United
States No. 1,343,256, issued June 15, 1920, to-J.
C. Field. )

The centralized traffic control system and the
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selector system are non-interfering by reason of

the use of different codes, that is, the selecting
apparatus of each system is non-responsive to the
codes transmitted by the other; but since both
systems employ codes of low frequency impulses
transmitted over the same line channel through
low pass filters, it is necessary to allot the use of
the line to only one system at a time.

The selector system usually employs manually
releasable - code wheels which are adapted to
transmit their codes immediately when released,
or not at all, while the centralized traffic control
system, -on' the other hand; may be arranged to
store an interrupted code for retransmission in
its entirety, as soon as the line is free.

One object of my invention is to provide im-
proved means for interlocking two dissimilar
code systems, such as those mentioned, in such a
manner that the operator of one system, namely,
the call selector system, may gain access to the
line to transmit a code at any. time irrespective of
whether or not it is in use at the time by the
other system, the operation of a code wheel being
effective to temporarily suspend -the operation
of the centralized traffic control system and to
disconnect it from the line circuit for the dura-
tion of the selector code.

A further object of my invention is to provide
improved arrangements of this character suitable
for use when the control office of the centralized
traffic control system is at an intermediate point
on the dispatcher’s line, that is to say, at a point
remote from the. location of the selector trans-
mitter,

It.is also the practice to superxmpose an addi-
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tional- communication channel upon the dis-
patcher’s line, employing the two line wires in
parallel as one side of a simplex telegraph or
phantom telephone circuit, or both. As illus-
trated, for example, in Fig. 1 of the above-men-
tioned Patent No. 2,303,875, it has been the prac-
tice heretofore to employ the bridged type of sim-
plex circuit in which the telegraph leg is con-
nected to the line wires by a mid point connec-
tion to two relatively high resistances connected
across the line wires in series. This added re-
sistance is somewhat detrimental to the operation
of the telegraph circuit, particularly when four
such connections are required, as is the case when
the control office of the centralized traffic control
system is at an intermediate point on the line.
This difficulty is avoided by a novel arrangement
of the apparatus as disclosed herein, which pro-
vides a low resistance path for the telegraph
channel through the line connections of the cen-
tralized traffiic control and selector systems.

One form of apparatus employing my invention
will now be described, and the novel features
thereof will then be pointed out in claims.

Referring to the accompanying drawing, the
reference characters Y1, ZI and Y2, Z2 designate
a pair of line wires which extend from the dis-
patcher’s office shown at the left, through the
territory controlled by the centralized control sys-
tem. The physical line circuit is sectionalized
at an intermediate point, at which the C. T. C.
office is located, by interposing a telephone trans-
former or band pass filter 3 arranged to pass cur-
rents in the voice frequency range only.

The line wires.provide a voice frequency com-
munication channel extending from a telephone
set 5§ at the dispatcher’s office over the line wires
Y1 and Zl to a plurality of jacks T1, such as the
one at the selector station shown at the left of -
the drawing, to which way station telephone sets
may be connected. The voice frequency chan-
nel also extends through the transformer or band
pass filter 3. to the line wires Y2 and Z2, and
thence to similar jacks 171 at other selector sta-
tions, one of which is shown af the right in the
drawing. .

The dispatcher’s office is equipped with a selec-~
tor code transmitter, which as shown, is that of
the Field Patent No. 1,343,256, hereinbefore re-
ferred to, comprising s code wheel J for each
station to be selected, a connector relay JB ar-

‘ranged to be energized during the rotation of

any -code wheel, and a pole changer relay JPC
controlled by -the code wheels. The periodic op-
eration of relay JPC by any of the code wheels
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J supplies impulses of alternately opposite po-
larity from battery 2 with interposed pauses
through a low pass filter 4 and an impulse trans-
former 6§ to the line wires. The selector impulses
normally have a frequency of 3.5 cycles per §
second, and they serve to operate polarized se-
lectors 72 so as to ring a call bell 16 at the se-
lected statwn

The territory.controlled-by the C. T..C. system .
is to be understood to be that adjacent line wires 10
Y2 and Z2 only. These line wires are supplied .
with current from a line battery 80 to provide.a .,
normally closed line circuit connecting the C. T
C. office and a plurality of C. T. €. stations such
as the one shown on the drawing, the.C. T. €. .
system corresponding to that .shown..in . the
Baughman and Aghew Patent No,\2 303, 875 here-,
inbefore referred to, except for certam ‘minor”
modifications as descr1bed herein.

The C. T. C. line circuit as shown extends from 20
battery’ 80 through the current lifniting res1stors ]
T ang prinfary’ coils’'of an implilse’ transformer o
RT, contacts b and d'of relays, OT and PC,a low
pass filtér’9, contatts b and ¢ of rélay JBAP to
the Tine Wires ¥2° and Z2, and thende through the g5
low pass ﬁlter I9 “pack contacts b and d’of relay _'_
M, gnd the line relay R at each C. T. T station,
iné relays R bemg nmmally energlzed in par- )

'dn understanding of my invention it is 30
deemed sufﬁc1ent to poifit” out that the C.''F €. -
codifig'units’ requrre the 1ing circuit to‘be‘steachly
energized in“ordei to" place them in cond1t10n to’
1mt1ate the" transmission’of ‘& c6de, or to selec-

“Téceive a code, ‘and’ that the station- trans- ‘85
mitter ‘are mamtamed ity opération by the re-
sponcé ' of " the” a$so 'ated line relays to the code :
elemerits,’ becoming” disabled if ‘the lhe Temains”
open for & perlod materlally' 10Tiger than any ele- .
ment 6f & code. The C T ’ofﬁce coclmg un1t is 40
adapted to transmiit” éontro codes in which the
line ‘circiiit’ is perlodlcally ‘Intérrupted by the’ Te-
peated ene1g1zat1on of ‘a8 transmltter relay orT, io
operate thé station litle relays R, whlch are of a'-
high’ Tési§taiice bidsed polar type 'The €T
codes’ ¢onsist of cbmbmatmns of lorig and short
code elements havmg a base frequency of about
6 cycles pér gedond.”

In or dér to m1n1m1ze code distortion when-the -
line w1res are in ‘a ¢able; & Tésistor 10" is- con-
nected aéross the lifte Wires Y2 and 72 to~prov1de
a discharge path whien relay QT plcks up to dis- --
connect’battery 80 froin the linel- =~ h

Each C. T. ¢V station i§ 'a'dapted to transmit in- -
dication -codes by energizing & mastet telay M 55
and then. perigdically connectlng ‘the line -wires-
together by the repeated operatlon of contact b
of a transmitter,rélay T, the resultmg varlatrons
in ‘the ‘line current causlng ‘transformet RT ‘to
supply impulses of dlternately: opposrte Polarity 60
to the office line relay OR, which is'of the st1ck~
polar type, so that relay OR repéats the code op-
eration of relay T at'the transmlttmg station;

The,. first.-impulse’ of an indication. ¢ode op- -
erates the pole chdnger.relay PC at-the office-by 65
means not shown, and relay PC reverses the po- .
larity of the ¢urrént” supphed 45 the line by bat-
tery 80, -whilé relay ‘M revérses. thé connectmns .
for relay R at.the trafismitting station to render -
it responsive to "the current.of.reverse polarity. 70
This revéisal of the ling polarity releases the'line - -
relays R at.the other. C. T..C..stations, at which. -
the relays M are deenergized, so- that these sta- .
tions are held.in dh inactive eondition until the .-

T
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© movement completes.a- circuit from-one terminal::

‘. NR,.and to: energize:relay: PR -im:. the :normal:
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and the line circuit is again energized by current
of normal polarity.

The telephone transformer 3, which is provided
to isolate the C. T. C. line circuit from the re~
mainder of the dispatcher’s line, is also arranged
to block the transmission of selector codes from

- one section of that line to the other, and ac-

cordingly,a sglector:code repeater-is prov1decl to
repeat: -fheiseleetor.codes ‘delivered to line, wires
Yl and Z! into the circuit comprising the line
wires Y2 and 22, in order to operate the selectors
12 af stations, to the right of the C. T. C. office.
The selector code repeater furthermore com-
pensates for the:impairment of the selector line
circuit.due.to the. connection of the line relays
R in parallel with.the selectors T2 across the line
wires. Y2 and Z2., .

The simplex telegraph channel extends from
wire XI1-through transformer 6 to the line wires
Yi angd ZI in parallel, and thence to the simplex .
coil 8- from the center terminal of which it ex- -
tends over one or another of & plurality: of low -
resistance circuit portlons provided in‘accordance
with a feature of my invention, to line wires Y2 -
and 72, thereby by-paSSmg transformer- 3, and
over the hne ‘wireg Y2 and Z2 in parallel to the
snnplex c011 18 and thence to wire X2, In order- -
to pr0v1de a c1rcu1t path_of uniformly low re- -
S1stance for the telegraph circyit under all €on---
ditions of operatlon of the-C. T. C. and selector -
systems, the various relay contacts in the-C: T.

C. line ‘circuit have been made of the-continuity -
transfer type as shown, -and the center-terminal -

of coil 8-is connected respectwely to- the-center -—-
termmals of re51stor 10, of battery.80, and of --
transformer IG the-last named- connectmn in- -
cluding a res1stor {4, The- values of resistors 1,

10 and |1 are made relatively-low;and chosen so.

as to present substantially the same resistance- to-
the telegraph currents flowing-from coil 8 o the -
line wires Y2 and zz irrespective of-the-positions --

of relays OT and JBAP' It will-be readily ap- -
parent that the: telegraph ‘channel -is not-dis- -
turbed by the -operation of the pole-changer relay *
PC, since-this merely- mterchanges wires:'¥2 and-
Z2 in-the c1rcu1t norvwhenewues Y2 and-Z2 dre -
connected -togetherduring- the ‘operation- of a-
transmitter at a-C. T. C. station;-and-further, -
that,the resistance-of the by-pass circuit-may be
made materially lowerthan thatof the usualsim-
plex - connectlon -comprising- -resistors-brideged- -
across the line wires;-thereby -permitting a-re-- -
duction: in- the -voltage -impressed--upon-the tele-:'
graph circuit.and correspondingly decreasmg the -
detrimental effects-of lineleakage.

Considering-now- the -mode of operatlonf of the -~

- selector--system, -and.- assuming- for the -present-

that-the .€.-T. C. system:remains: in: its normal-w
at rest.condition;. when.a.code-wheel: J.is released. -:.*
by the operator-at the dispatcher’s office{1ts initial -

B of-a-suitable-local source of.current-over con-i.
tact.96.to:wheel.J  and.thenee through.relay.JB -
to the other terminal.G.of the source;this:¢ircuit-:
remaining.closed, until-the wheel: J-completes its:
rotation. and.again.occupies -its: normal rposition:
as shown. Relay JB therefore picks:up; and dts: =
contacts.a.and b-byconnecting:battery:2-to trans- .-

"' formetr.B .cause the delivery.of.a-preliminary-im-

pulse.to.the line wires Yi.and.Zi-to pickiup.relay ...

direction, as. shown.. -Relay, NR energizes :relay:
JBA; contacts - -and -b of: whichi:connectzbattery:.
. 12 over the pole changer contacts @ and b of relay:

transmission of thé'indication.code.is. completed. 7& PR through. a.low ‘pass. filter::14:to;transformer.
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16, and contact ¢ of relay JBA completes a circuit

from terminal B at the back contact ‘¢ of relay
MP, ‘through relay JBAP to terminal C so that:

relay JBAP picks up to connect transformer 16
to the line wires ¥2 and Z2. ' This preliminary
impulse is not repeated into the line Y2--Z2 be-
cause it is delivered to transformer 16 before re-
lay JBAP picks up. :

The code wheels J are arranged so that a period
of at least one second elapses after the contact
spring 96 makes coritact with the code wheel; he-
fore it engages the first tooth to complete a cir-
cuit over contact spring 97 to pick up relay JPC.
Relay JBA is made sufficiently slow release by the
connection of a condenser Cl of large capacity
across its winding to bridge this interval as well

as the intervals between the successive impulses "

of the code. Relays NR and PR respond to the

. code impulses delivered to the line wires Y1 and
Z1 by relay JPC, relay NR maintaining relays
JBA ‘and JBAP picked ‘up until the code wheel
completes its rotation, and relay PR repeating the
operation of relay JPC:to deliver the code to the
line wires '¥2 and Z2. -

During the transmission of the selector code
the 'C. T. C. line battery 80 is disconnected by
the -operiing of back contacts b and d of relay
JBAP, and the telegraph ‘channel by-pass from
coil 8 to the line wires Y2 and Z2 through bat-
tery 80 is replaced by the equivalent one from
coil 8 through transformer 16 without interrupt-

ing its continuity. - Since the C. T.C. coding units '

<
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OT without interrupting the continuity of the .
telegraph channel, and it follows that the tele- )
graphic transmission over this channel is not in- -
terfered with by the C. T. C. transmission.
Relay MP is provided in accordance with a .
modification of the C. T. C. system disclosed in 3
pending application for Letters Patent of the
United States, Serial No. 496,907, filed July 31,
1943, by Arthur P. Jackel for Remote control
systems. In this modification the control ele-
ments of the code are each registered during the
reception of the next succeeding element with-
out storing them until the line is closed at the
end of the code, as heretofore. Relay MP is
energized for the duration of the control code and

" provides a circuit extending over its front con- .

20

tact ¢ to terminal B at the reverse contact a of
relay OR over which relay JBAP is energized in
response to the energization of relay JBA as in
the preceding examples, provided relay JBA picks
up during the transmission of a line open code

- element, that is to say, while relay OR is re-

30

require the line circuit to be steadily energized

to condition them to transmit and to receive
codés, the C. T. C. system becomes: disabled dur-
ing the interval between the preliminary impulse
and the first -impulse of the selector code, re-

maining in that condition until after relay JBAP

releases at the end of the selector code. The
station line relays R being of the biased polar

type, pick up momentarily in response to alternate

impulses-of the selector code, but since they were
all released for a relatively long period when relay

JBAP picked up, ‘and since they do not become

steadily energized as required- to condition the
station coding unjts ‘to"receive code; until relay
JBAP releases, the C. T. C, station units are non-
responsive to the selector codes, regardless of their
code character; : : -
The- operation of contaets ¢ and e of relay
JBAP disconnects the office line relay OR from
the impulse transformer RT and holds it reversed
for ‘the duration of the selector code, thereby
holding the C. T.-C. office receiver inactive.
Assuming next that a selector code is initiated
while g C. T. C. indication is being transmitted;
-it will be. clear that the energization of relay
JBAP, by holding the C. T. C. line open, will dis-
able the C. T, C. transmitter, interrupting its code
before the selector code begins. It will be under-

40
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stood that the C.'T. C. station units include stor-.

age means such that an interrupted code is re-
transmitted in its entirety as soon as the line
becomes free so that in this case the selector
codeand-the C. T. C. code will be transmitted
successively. > :
Considering next the transmission of a control
code by the C. T. C. office coding unit which code,
as already mentioned, is generated by opening
and closing the line circuit including battery’80
by the periodic operation of the office transmitter
relay OT. Each time relay OT picks up, the
simplex channel by-pass through battery 80 is
replaced by one from coil 8 through resistor 10
by the operation of contacts b -and d of relay

65

versed. On the other hand, if relay JBA picks
up during the transmission of a long line closed
element, the C. T, C. system retains control of
the line long enough to complete the transmis-
sion of that element, relay JBAP becoming en-
ergized in response to the reversal of relay OR
when the element is terminated. In this man-
ner the conversion of a long element into a short
one by the action of relay JBAP is prevented,
thereby avoiding the improper response to that
element as received at the field station. In either
case, relay JBAP becomes energized to free the -
line prior to the transmission of the first impulse ‘
of the selector code. ‘
It is also to be understood that the C. T. C.
office coding unit is provided with arrangements
such’ as are disclosed in the above-mentioned
Jackel application, whereby an interrupted-con-
trol code is retransmitted in its entirety following
the restoration of the line circuit to its normal
closed condition. ‘ -
It will be evident that in general the operator
of the selector system will have no knowledge of
whether or not the line circuit is in use by the
C. T. C. system. Such knowledge is unnecessary
as he is free to gain access to the line at any time
to interpose selector codes without causing any of
the C. T. C. codes to fail to be transmitted, and
without causing interference between these codes
and the selector codes, the only‘effect being to sus-
pend the operation of the C. T. C. system as long as
he continues to use the line. Furthermore, this re-
sult is attained without the provision of any addi-
tional circuits between the dispatcher’s office and
the C, T. C. office, and without impairing the full
efficiency of utilization of the line wires thereby
enabling the C. T. C. system to be superimposed
upon a portion of a simplexed dispatcher’s tele-
phone line without in any manner impairing its
normal mode of operation. )
‘In the foregoing I have assumed that the dis-
batcher’s office and C. T. C. office are at different
locations. When they are at the same location, -
relay JB will replace relay JBA, and transformer
6 will replace transformer 16 in the circuits asso-

- ciated with the C. T. C. office coding unit, the

arrangements for providing a low resistance tele-
graph channel being equally advantageous under
this condition. ’ .
Although I have herein shown and described but
one form of apparatus embodying my invention,
it is understood that various changes and modifi-
cations may be made therein within the scope of
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en ,s thhout departing from the pulses del;,vered to eaid one section means for
sp1r1i;.andscope of myinventlon* b . repeating. said..impulses . to .said.second. section
Havmg‘thus "described my mventmn what I comprising .an impulse. transformer having. a pri-.-.

: mary.winding, supplied:with current.of revers1ble -
polarity. over.contacts.of. said. polar.relay.and a- .-
secondary winding connected across the line wires..
of said second section over front contacts.of said
connector relay, means.responsive to the,impulses»f-.
delivered. to.said. one section for.energizing said ..
' Qeate). respons;ve to. the codes, d ) connector. relay. for. the duration.of each.selector ---
d.one. secthn for repea.tmg them to. .. code,and means. for conmecting said.sections.to..-
cplon\ sald repeater being. . extend; said.telegraph. circuit from..one. section -
d_from. said.second, sectwn a code.. to the other.comprising.two. balanced.connec-.-.-
system hevmg a qomqally energlzpd hne CLI'cult’ _ tions.of relatively low resistance.from a coil cons..

’ lncludm a tsource.c.f current and-the. 11ne wu'es.l 5 nected across. the line. wires.of. said .one sectmn,
of said sec n, means controllsd.by, the.... one extending.through. the.secondary. winding: .
. of said .impulse transformer-and.the front con-- - .
. tacts..of ;said connector relay, the:other through. .
. said.source .of current and the. back contacts.of ;-
0] said, connector relay to the line wires of the sec-
1mpu“1se v fcnl ,operatmg sald _o _ ond section........ o e e
means compmsmg said code 1mpulses for mam,- o 4, In, combma.tlon with a. palr of lme wires ar-

1 i .. ranged to form two sections in each. of. which. the
. line wires. are connected in. parallelin.a. telegraph r
circuit and.in series in a telephone circuit, a-tele-
.~ phone_ transformer .connecting :said sections-to. .
extend the. telephone circuit. from.one. section to.:. -
 the_second section, a.code system having: a.nor-.:...
. mally .energized.line.circuit including.a source..-
30 of current and the line. wires.of .said.second sec-.:-.
" tion in.series, a.transmitter relay. having.contacts .. -
of the..continuity.transfer. type.included.in: said....
tive, ﬁlte1 adapted to gaSS alternatmg currents of o line:.circuit, said..contacts in.one position..con-
voice, frequency Jbut .not ,of .said -Jow. frequency::. neeting, said: source of.current.to the:line.wires:.
from one section to the other, a code transmitter. 59 through, current limiting resistors and.in another ..
for delivering .codes of-impulses to which.such- Posibion ..connecting. the -line..wires : together ..

_optrol sys .
gde 2 Ime cireu quzpped With.....

selectors .are responswe to. one: of said sectians,:a. . through-a..line discharge resistor,.and means for. e
connector, relay, a code system having .a normally.,:. ~ connecting :said sections to.extend said: teleg}”ﬁyphl -
energized,line circuit.including -a .source of cur-o circuit from.one section to-the.other comprising .
rent, Jback contacts of sald connector. relay and.. “ two.balanced. connections from a-coil. connected .-
the line wires of said. second. section;, a selegtors:, across.the. line. wires of said one section, one.ex- -
code repeater responsive to the codes,delivered o, .. tending- through.:said. source.of .current: and. the ..
said one sectipn for yepeating them inte.the ethen.. other. through said line discharge-resistor; to-the.
section, over front contacts of said: cconnectorrelay,: ;. contacts.of said. transmitter relay:and thence to
means c\ontro led by theselector code transmitter ;. 13 the line wires of.the.other section. ; i .
for. d,ehvermg 2 .preliminary, impulse .to.said one ..s 5..In,, cpmbination; with-+a-pair.. Of line wires: -

sectmn prior {0 the., dehvery of ;a; selectorfcoele et arranged; o .form two.sections in..each of .which .-
~ the line wires are connected in parallel-in & tele---.
grap,hgei,rcuitgand.— in -series. in-a telephone.circuit, +

a telephone transformer .connecting said sections.-.:
... to extend the telephone circuit.from:one:section -
. to the,.second:,section,.;a.code systemi.having:a -
y normally energized line circuit-inciluding.a-source.::.-

3. In,,combmatlon ‘Wlth a'pa1r of lliie wires. .. 0f current.and.the line.wires:of said second-sec--
arranged Lo form two seetwns in eaoh of ‘Which tion in:series, a:transmitter.relay-having:contacts: -
the hne ..., arranged to periodically.interrupt.the supply :of.
gra,ph el current from.said source to deliver impulse codes:
y to the line wires: of said second.section;and means i -
for conpecting:said- seetions: to.extend said . tele~.-.
0 graph-gircuit-fromrone section to the other, com--.-
. prising two balanced.connections-to:the line-wires .
of said: one section,:one extending through said.. -
source of current.and the transmitter relay con~ .
tacts. by -which such:source. is:connected:to.the.
line wires of the second section, and thei:other..: .
extending-to. the line wires. of :said second:section.:

; . oversptherseontacts ofsaidytransmitting: relay:-<=
rent,,};ge a ) of, said,-gonne ) . which:close when sa1d first mentioned contacts
and the llne wires o£ saldsecond sectlon i ‘se,ue 4w . 8re open. [FRRAS ST AT B S IR Tar P
a pola1 relay résponsive to the selector code im- 70 ' RAYMOND C. BLAKESLEE
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