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REMOTE CONTROL SYSTEM

- George W. Baughman, Swissvale, and Norman

TR Agnew,

“penn Township, Allegheny County,

... ~Pa., .assigpers-to The Union Switch & Signal
Company, Swissvale, Pa., a cerporation of Penn-

sylvania

 Apphcation July 5, 1941, Serial No. 401,092

11 Clasres. ~(CL 177—353)

Our ‘invention relates to’ remote control sys-
tems, and more particularly to centralized traffic
control systems for railroads.and to the line cir-
cuits employed by such systems.. S '

Tt is usually the case that .a dispatcher’s tele-
phone line equipped with call “selectors extends
throughout the length of any railroad territory
which is to be controlled by a centratized traffic
control syster, and marked economy may be ef-
fected by the use of the same line wires jointly
by the telephones, the dispatcher’s call selectors
and the centralized traffic control system. Our
invention ‘relafes to improved arrangements by
which this may be ‘accomplished and is an im-
provement upon that disclosed in & prior applica-
tion, Serial No, 261,241, filed March 11,71839, for

Remote -contrel systeras, by Lioyd V. Lewis, now

Patent No. 2,259,573, issued October 21, 1941, and

upon that disclosed: in our prior application Se--
rial No. 326,240, filed March 28,1940, for Remote *

control systems, now Patent No. 2,303,875, issued
December 1, 1942, The ‘systems of ‘both these
applications are of the impulse code type, and as
illustrated, -employ coding apparalus of the type
shown in the Lewis Patent No. 2,229,249, granted
January 21, 1941, In-the system of. Serial No.
261,241, the coding ‘apparatus is adapted to gper-
ate 'over a‘normally opel_u_br'r}dgt?q;line circuit with
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loegl seurces-of line energy at the.office and at '

each station, while that of Serial No. 326,440 em-
ploys a-nofmally closed line circuit ‘With a soxirce’

of litle current-at the ¢ontrol office only.  In both

of these systems there are code transmitters-at

the C. T. C.-stations at spaced points along the

track as well -as one at-the control ‘office; and in ;3

addition there'is also a transmitter ab the office
for transmitting -telephone cgll selector’ codes

over the same line circuit. All of these frans-

mitters have aceess to 'the line -circuit, but only
when it is free,-snd the-initiation’ of a code by
any ene locks out all the others, the arrangement

-a code wheetl is released

code wheel when the‘line is in use’by the€. T. C.
system and the selector transmitter consequently
does not have access to the line, o :
“The  system disclosed herein functions in a
somewhat similar manner, but in:accordance
with the present invention no such restriction
upoh the release of @ code wheel is necessary, and
the operator of the call selector gysten may gain
access to the line at any time wholly without
regard to whethel or not it is then in use Py the
C. T. C. system. The release of the code wheel
temporarily disconnects the scuree of the C.'T. C.
signals Trom the line, thereby freeing ‘the line and
preventing any ihterference with the -selector
code by the C. T.C. system.  If it happens that
‘ 1 is released during the transmission

of @ C.'T. C. code, the latter cf course is inter-
rupted, but each C."T. C: transmitter is provided
with arrangements for storing a code‘interrupted
at any step of its transmission so that such code
wiil be retransmitted from the beginhing assoon

~as the line becomes free. o
. In accordance with a feature of eur invention,

the arrangements for interrupting the ‘operation
of the'C. T.C. system are adapted to be controlled
from a Temote point; and “this ‘may be effected,
for example, over a-distinctive frequency chan-
el employing the -same lne wires but-without
initerference either with the transmission of Yoice
frequencies or of selector codes, with the ‘advan-~

“tage that the €. T. C. systeiir may be controlied

" from -any desired point-on the line ‘without Te-
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being such that if two or more initiate their codes -

at the same time the codes are transmitbed one
at a time in order without -interference.  Fur-
thermore, these systems employ-manually réleas-
" ahle code wheels for sending selector codes; ‘as in
the Field Patent No. 1:343,256, of June: 5, 1920,
but over the same line wires as used for-trans-
mission :of :C. T, C. codes.  Since devices of that
kind must send their codes immediatély when re-
leased, of not at all, the systems-are so arranged
thatthe selector eodes have priority over C. T. C,
eodes in the event two of ‘more codes ate initiated
at:the sameitime; and-a guard lamp is pr:ovid"ed to
wazrn. the seleetor operator against releasing a
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sard to the location of the selector transmitter.
The latter ‘is -usually located “in-a train dis-
patcher’s office which, may, for example, be ‘at &
division headquarters -a’ consigerable - distance
fror any point in theterritory-controlled by the
€T, Crsystem: S e -

use With C T. €. systems of the cemtral bat-
tery type having a-single source of line current
located at the C. T C. office, either of the bridged -
ithe ‘circuit type as shown in our prior. applica-
tion, or of 'the series type as. in Patent No.

; - Our invention is particulatly advantageous for

. 9:999,249, for the reascn that by interrupting the

stipply of current to-the line at its source, the
operation of the C. T. C. system may be tem-
porarily suspehded whenever this is reguired,. in
a very ‘simple mannef, without regard te the

) location of the transmitter in operation at the

time. " : . e
Oné form of our invention’ and .séveral modi-
fications thereof will now be described, and the

_ novel features thereof will then he pointed oyt

in claims.’
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Referring to the accompanying drawing, Fig. 1
illustrates diagrammatically one form of our in-
vention, Fig. 2 shows the internal circuits for sn
amplifier suitable for use as the device A in Fig.
1, while Pig. 3 illustrates modification of the cir-
cuits for the transformer 20 of Fig. 1.

Similar reference characters refer to similar
parts in each of the views, o

Referring to the drawing, the reference char-
acters Y and Z designate the two line wires ex-
tending along the track which provide a normally
closed line circuit for the transmission of im-
pulse codes in either direction between the office
and stations of the C. T. C. system. This is
shown as a series circuit, as in Fig. 16 of Patent
2,229,249, but modified to permit voice communi-
cation over the same line wires in the manner
pointed out in the Baughman Patent No. 2,208,446,
issued July 16, 1940, and to also include a back
contact of a normally deenergized relay F at the
C. T. C. office. For simplicity but one C. T. C.
field station is shown, but it will be undersiood
that in general the C. T. C. system will include a
plurality of such stations each arranged like the
one shown.

To facilitate an understonding of our invention,
we have designated those relays shown herein
which functicn like corresponding relays of Pat-
ent No, 2,229,249, by reference characters similar

to those of the patent, and it is to be understood 3

that all of the C. T. C. apparatus, the operation
of which ig not specifically described herein, func-
tions in the manner described in this patent.
The circuits for certain of these relays are .re-

produced herein merely for convenisnce although 3

identical with corresponding circuits of the pat-
ent, while the circuits for others are modified, as
will be pointed cut hereinafter. . '
As shown herein, the C. T. C. line circuit is
normally closed and. extends from the central
battery 89 at the C. T, C. office over back con-

tacts of relay F' and of the office transmitter relay

OT through the windings of the office line relay

OR and of a low pass filter 8 to the line wires
Y and Z, and thence through each C. T. C. sta-
tion in turn, passing through the windings- of
the line relay R and over back contacts of the
master relay M at each station, the line circuif
being completed by a low resistance reactive con-

nection between line wires Y and Z, which in the 3

particular arrangement shown comprises the sec-
ondary of a transformer. 28 at the frain dis-

patcher’s office. . It will be clear that none of .

these modifications of the line circuit change the
normal mode of cperation of the system of Patent
No. 2,229,249 in any way, and that as long as relay
T is in its released position, C. T. C. contrcl codes
may be transmitted by the operation of relay
OT, and indication codes may be transmitted by
the operation of relay T at any C.T. C. station,
precisely as described in this patent. =

The line wires Y and Z also provide a tele-
phone channel suitable for train dispatching or
message transmission, extending between the ter-
minal telephones 9 at the opposite ends of the line
as shown, or from the dispatcher’s office to any
one of a plurality of intermediate points such as
the one designated “sclector station” on the draw-
ing, at ' which a telephone may be connected to the
line through a jack 77, to answer a call re-
sulting from the operation of an associated tele-
phone call selector 12.

It is to be understood that the selector station
shown is but one of a plurality of similar sta-
tions having access to line wires ¥ and Z, and

e
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that each selector 12 is responsive to a different
code . transmitted from the dispatcher’s office.
The selector code transmitting apparatus includes
a connector relay 86, which is picked up for the
duration of the operation of a code wheel 89,
together with a pole-changer or transmitter relay
81 for delivering & code of impulses of current
of alternately opposite polarity from battery 85,
according to the arrangement of the teeth on the

I"operated code wheel, there being a different code

wheel for each selector 72. The reference char-
acters for these parts are the same as those of
corresponding parts shown in Patent No. 1,343,256
hereinbefore referred to, and their detailed mode

5 of operation may be ascertained from this pat-

ent.

The transformer 20 is interposed between the
selector transmitter and the line wires to isolate
the two line batteries 80 and 85, and to prevent

2i; current from -battery 85 from passing through

the selector ‘windings, serving the same purpose
as condensers 74 of Patent No. 1,343,256 in per-
mitting the selector to assume a neutral position
during the pauses in a selector code, and these

’5 condensers are accordingly omitted.

Relay P, at the C. T. C. office, is. & repeater of
relay 86 at the dispatcher’s office, and it dis-
connects battery 80 from the line whenever a
selector code is being transmitted. When these
offices are located at different points on the line,
as shown, relay F is controlled over a non-inter-
fering line channel including the line wires Y
and Z by means of alternating current of a par-
ticular frequency, preferably of low value and
outside the voice frequency range. ‘

As already mentioned, the operator-at the dis-

. patcher’s office may release a code wheel at any

40
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time, regardless of whether or net a C. T. C, code
is being transmitted. As soon as the code wheel
rotation starts a circuit is completed from one
terminal B of a local source of current over con-
tact spring 96 to wheel 89 and thence through
relay 83 to the other terminal C of the local
source. As shown in the drawing, the code wheel

o teeth are so disposed that relay 86 picks up be-

fore the transmission of the selector code by re-
lay 87 begins, and releases just after it is com-
pleted. A transformer 38 having its primary
connected to terminals BX and CX of a suitable
source of alternating current has its secondary
connected through a tuned circuit including coil
31 and condenser 32, the contacts of relay 86
and the windings of transformer 20, across line
wires Y and Z, so that alternating current is
delivered to the line as Iong as relay 86 is picked
up. This current passes through relay R and
the back contacts of relay M at each intervening
C. T. C. station (or through the by-pass con-
denser 11 if relay M is picked up) to the C. T, C.
office, where it is effective to pick up relay F by
reason of a connection to wires Y and Z includ-
ing an amplifier A, and a tuned filter circuit com-
prising the transformer 33, coil 34 and condensers

33 and 38, as shown.

70

Relay F, when picked up, opens the C. T. C.
line circuit by disconnecting battery 89 from the
line, which suspends the operation of the C. T. C.
system for the duration of the selector code, and
at the same time conditions the line circuit as
required for the proper operation of the selectors
12, since these have windings of relatively high
resistance bridged across the line and otherwise

* would be shunted by the low resistance connec-

75

tion between. wires Y and Z through battery 80.
It is clear therefore that the C. T, C. system
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is rendered incapable iof interfering ‘with the:se-
tector. system. The: suspension of’ the operation
of the ‘C. T. C. system by the selector system :is
put ‘temporary, and «dees ncl prevent the subse-
quent retransmission’ of an.interrupted C.T. C.
code, . SR : : s

- Assume that relay F picksup during the trans=-
mission of. an indication code, -due to the Telease
of @ coge wheel: relay R at the'C. T. €. station
which is transmitting the code will release, and
being of the biased polar type will respond fo al-
ternate. impulses only.of the selector code, ‘which
follows the interrupted C. T. C, tode, ;and hence
wilt ‘be released most of ‘the time ..during ‘the
transmission :of the selectorcede. More particu~
larly, relay R. will be released- for a relatively
long period at the beginning .of the selector code,
_sufficient to release relays LB and M. The start-
ing. relay: ST which in tiated the interrupted
0T C. code will rémain picked up, ‘however, and
also. rélay T2, and only when the line Jbecomes
steadily energized from hattery ‘80 at the end of
the -selector -code. will:relays Li and L2 assume
their released positions: at the same time s0 as
to. permit relay: ST to complete a pick-up.circuit
for relay Mto initiate a new code. =

The office starting relays as-deseribed in Patent
No. 2,229,249 are sn controlled that each is re-
leased upon ‘the completion of the ‘transmission
‘6f. the station-code call governed by ‘such relay,
for the selection ‘of the corresponding station,
and an interrupted code will be repeated, pro-
vided the interruption occurs prior to the com-
;pletion of the station code call, that is if ‘it -oc-

.curs during steps 1 to 8 of the sixteen step code.

It is ‘of ‘advantage in the practice of our inven-
tion to modify the office ‘transmitting: apparatus
s0 ‘as to also insure repetition -of '@ code”inter-
rupted- on one of the later: steps, -or ‘in ‘other
-words, to-have the office starting relays:function

<
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second relay F, in place .of the permanent con-
nection through transformer:20, in-order to.open
the low resistance: connection between line wires
¥ .and Z during the transmission of selector codes.
In case the dispatcher’s office and C. T. C. ‘office
are at the same poimt, the connection of battery
80 o the tine wires Y.and Z may be controlled
.diréctly over a back contact -of relay 28, as shown
in sour prier @application, ‘Serial No. 326,440, for
example, L :

Our invention isalso readily :applicable to the

ssysterm - of -our “prior applieation, inwhich the

C.T. C. station line relays are ‘bridged across the
line wires. In-thiswase the connection hetween
line wires. Y wand Z provided by ‘transformer 20

. showld be mormally open, as shown.in Fig. 3. .1t

20
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like the  field" station relays 8T, Apcor'dingly‘, g
each office starting relay such as relay ‘234, shown

in Tig. 5 of the patent, has its holding circuit
modified by the connection from terminal B over
5 back contact of relay-048 to wire ‘|08, as shown
‘herein; 80 as to ‘hold ‘the starting relay picked
up ‘until the final step of the corresponding code
is transmitted.” In addition, a back contact of
the associated selector relay 2348,'as shown here-
in; ds inecluded in the -station code call . circuit
which -includes contact ¢ of relay 234 (Fig. 2'of
the patent), in order
st the proper:time-as described in:the patent.”

VWith these changes a:.control code interrupted:
on any one .of its sixteen steps by:the removal 5!

of ‘battery -89 will be reinitiated when battery 89
js restored. Under these circumstances the.only.

effect of the joint use of the line as far as the -

to. interrupt . that. circuit

Yo
N

will:be apparent that in-this view the connection

of the secondery «of transformer 20 ‘geross line

~wires ¥ and’ Z-is -closed -only when required to

complete & path for the selector codes and for
the eurrent for-controlling relay F, by including
therein the lower eontact:of relay 86 as -shown.
Tt will also be-apparent that our invention is
applicable to:systems having:sources .of line cur-

5 rent.at -each transmitting station as in the sys-

et of Serial No, 261,241 hereinbefore referred to,
by the provisien-of a relay F at -each ‘station for
disconnecting ithe -associated -current source.-

~-In aspecific-embodiment. of -our invention, cur-
rent for the control-of relay Fis obtained by con~ -
necting the-terminals BX and CX atthedispatch-
er’s:office to the local 60-cycle A. C. power source,
-and trapsfermer 30 is‘adjusted so.that the 60 cycle . ’
current in the line, which is substantially free of

5 harmonics due to the cireuit arrangements, is of

such adow value a5 0 be practically inaudible in
the telephenes 8, this value being far below the -
minimum current to which the selectors T8 or the
line relays R are responsive, and it censequently
hes no direct effect upon eode transmission. Re-
lay ¥, at the C. T. C. office, is rendered responsive

_to the presence -of .this ‘60-cycle current in the

lingf by .interposing,an*.ampxliﬁer‘ eomprising an -
electron tube.-of -the controlled ionization, or

< “cold cathode” type, with its cireuits including

eiements selective as to frequency. and arranged
as in Fig. 2.  Relay.F, which is a direct current

~neutral relay, is connected in series. with the sec-

@
<

[
T

ondary.of.a transformer 37 across the: anode and
the cathode ‘of the tube. The primary of trans-
former 37 is-energized by 2 connection to termi-
nals BX and CX of the local 60 cycle source, at
the C. T. C. office, but the voltage supplied is
normally net sufficient fo start ionization to ren-
der the tube conductive. The control-element 38
of .the tube. is supplied with'a 60 ¢ycle: potential

© from, transformer.33, which is so connected to the

C. T. 'C. operator is concerned will ‘be to-cause '

a temporary brief delay in the transmission of
‘controls and the receipt -of indications under:-a
condition which in practice occurs but rarely.:
Tt will also ‘be apparent that the -codes pro-
guced by varying ‘the ‘current from battery :80
do’ not operatively effect. the -selectors T2 since
the -latter respond -only ‘to- particular -codés of
impulses ‘of alternately opposite polarity. -
Tt may ‘be that the dispatcher’s ‘office .is to be
jocated at-a peint different from that shown, as
for example;-at the 1eft of the C. T, C.office.in
Fig, 1. .In this case a second relay: F, similar to
that shown, wowld be required :at the right-hand
end.of the C. T.C.line circuit, which cirenit- would
then be completed by 2 ‘reactive connection he-

tween wires Y and Z over . back contact. of the |

60
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line through a filter circuit as to be selectively

responsible to . the 60 cycle current supplied to .

jine wires Y. and .Z when relay .85 is picked up.
The potential thus supplied, when of the proper
polarity, is sufficient to start ionization of the tube
so as 10 cauge its anode-cathode ‘circuit: to be~
come condiictive, therehy ¢harging condenser &%
and after,several.cycles, energizing relay ¥.

It is_to ke understocd that the icnization ‘is
started :anew.on -each: half cycle of the same
polarity, relay F being maintained ‘energized by
the discharge of ;condenser- 39 -during the ‘inter-

vening half cycles when the potential isof ‘the

oppesite ‘polarity, and the tube becoming:deicn-
ized. -and relay Foreleasing when the'energization

" of the ~control element by transformer 33 ceases.

_ The -circuits :are so proportioned that relay F
picksup:only in response to sustained oscillations -




4
in transformer 33, and is non-responsive to im-
sulse excitation due to the codes or to. switching,
and is also non-responsive to the voice frequency
currents. : . : .

Although we have herein shown and described
but cne form of apparatus embodying our inven-
tion, and several modificaticns thereof, it is
understood that various changes and modifica-
tions may ke made therein within the scope of
vhe appended claims without departing from the
spirit and scope of cur invention. .

Having thus described our invention, what we
claim is:

1. In combination, an office and a station con-
nected by a line circuit, a remote -control sys-~
tem having a plurality of code transmitters in-
cluding one at said office and one at said station
each having a -transmitting contact, meang for
initiating the operation of each code transmitter
effective only when the line is free; means con-
trolled by each code transmitter when initiated
for operating its transmitting contact repeatedly
to deliver an impulse cede to said line circuit,
a starting relay for each transmitter free to be
actuated at any time for controlling the initia-
tion of that transmitter, holding means for each
starting relay effective to maintain it actuated
only until one complete code initiated thereby
is transmitted by - the uninterrupted repeated

operation of the asscciated transmitting contact, :

an additional code transmitter having access at
times to-said -line circuit, means operable irre-
spective of whether or not the line' circuit is
in use for initiating the operation of said addi-
tional code trahsmitter to deliver other impulse
codes to said line circuit, and means rendered
cifective when said additional transmitter is ini-
tated for immediately interrupting the operation
¢f the transmitting contact of any remote con-
trol system transmitter then in operation while
retaining the starting relay associated thérewith
In its actuated condition angd effective to initiate
the transmission. of a code in its entirety as soon
a8 the code delivered by said additional trans-
mitter is fully transmitted. L '

2. In combination with a line circuit, a remote
control system transmitter having access to said
Iine circuit to deliver an impulse code thereto,
a starting relay free to be actuated at any time
for initiating the '
mezns preventing the initiation of said -trans-
mitter in response to the actuation of said start-
ing relay except when the line ig free, holding
means for each starting relay effective to main-
tain it actuated only until one complete code
initiated thereby is transmitted, an additional
transmitter havivg access at times to said line
circult, means operable irrespective of whether
or not. said line circuit is in use for initiating
the cperation of said additional transmitier to
deliver a different impulse code to said line cir-
cuit, and means rendered effective when said ad-
ditional transmitter is initiated for immediately
interrupting the operation of said remote con-
trol system transmitter if such transmitter is
then in operation and for reinitiating the opera-
tion ‘of the interrupted transmitter to transmit
ils code in its entirety as soon as the code de-
livered. by said additional transmitter is fully
transmisted. o B

3. In combination, an. office ‘and a station con-
nected by a line circuit, a remote control system
having a plurality of cede transmitters including
one at said office and one .at saig station each
operable when the line is free, to deliver an im-

operation ‘of said transmitter, °

Lo
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-accordance with a code,

2,332,191

pulse ‘code comprizing a predetermined number
of ‘impulses. each of determinable character to
said line circuit, a manually releasable code wheel
operable when released to deliver a different im-
pulse,code ‘to'said line circuit, interference pre-
venting means responsive to the release of said
code wheel and effective when a code -is being
transmitied by said office or station transmitter
for stopping the. cperation thereof, thereby inter-
rupting said code immediately upon the release
-of: said code wheel, storing means associated with
the transmitters of said remote contro] system
for storing each such interrupted code for trans-
mission in its entirety when the line becomes free,
and means controlled by said interference pre-
venting means. for reinitiating the transmission
of said stored code in its entirety after the trans-
mission of said different code by said code whesl.

4. In combination, an-office and a station con-
nected by a normally closed line circuit, a source
of current for energizing said line circuit, a re-
mote control system having a vlurality of code
transmitters including one at- said. office and ohe
at said station -each adapted to be. initiated only
when the line circuit-is steadily. energized to pe-
riodically vary the current from said- source in
accordarice with a. code, a manually releasable
code wheel operable when released to deliver a
different impulse ‘code to said line cireuit, inter-
ference preventing means responsive to the re-
lease of said code wheel when a, code is being
transmitted by said office or station transmitter
for. disconnecting said source immediately - upon
the release of said code wheel and until said
cede wheel completes itg operation, and means
assoclated with the transmitters of said remote
control system for. storing each such interrupted
code for. transmission when the line circuit is
again steadily energized. ) .

5. In a communication system having a con-
trol-office and one or more stations connected
by & line circuit which is:-normally energized from
a current source at said office, a remote control
system ‘having a, plurality of code transmitters
including one at the office and one at each sta-
tion each operable when initiated to periodically
vary the current delivered to said line circuit in
said remote contro] sys-
tem having starting means for each transmitter
free t¢ be operated at any time to condition such
ransmitter to transmit its ccde but- effective to
initiate -its operation only when the line cireuit
is steadily energized from said source and hav-
ing stering meauns effective to maintain each ac-
tuated starting means in its actuated conditicn
in the event g code is interrupted and until tha
corresponding code hag been fully transmitted,
said remote control system also including inter-
ference preventing means effective when two or
more transmitters are initiated simultaneously to
prevent: further operation of all but one during
the resulting code, an additicnal transmitter free
to be operated at any time to deliver other im-
bulse codes to said line clrcuit, and means con-
trolled by:said additional transmitter for discon-
necting said source from said line circuit for the
duration of each code transmitted by said addi-
tional transmitter to prevent interference there-
with by any remote control system transmitter,

6. In combination with g line circuit, a source
of current for normally energizing said line cir-
cuit;. a code transmitter effective when ‘initiated
to periodically interrupt the supply of current
from said source to deliver an impulse code to
said line circuit, starting means effective only
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when the line circuit is steadily energized from
said source for initiating its operation, means for
stopping the operation of said transmitter in re-
sponse to a prolonged deenergization of said

line.
cireuit and for reinitiating its operation when -

5

- each transmitting contact repeatedly to control

said line circuit is again steadily energized, an =

. additional transmitter free to.-be operated at any
‘time to transmit a different impulse code o said
line circuit, and means controlled by saig addi-
tional transmitter for -disconnecting said source
from said line circuit during the transmission of
said different impulse code. B o
7. In a communication system, two stations
connected by line wires, a ‘connector. relay at
one station, a repeater relay at the other sta-
‘tion, a code transmitter at each station, means
icr at times connecting the code transmitter at
. one station to said line wires over front contacts
of said connector relay, means for connecting the
code transmitter at the other station to said line
- wires over back contacts.of said repeating relay,
2 transmitting contact included -in each cede
sransmitter, means for cperating each transmit-
ting contact repeatedly to deliver impulse codes
to said line wires when the associated transmit-

ter ig connected thereto, means effective as long .

as the code transmitter at said.one station is
connected to said line wires over front contacts
of said connector relay for supplying alternating
current of a particular frequency to said line
wires, and means selectively responsive to said
alternating current but non-responsive to said
impulse codes for energizing said repeating relay
to disconnect the other code transmitter from
‘said line wires: )

8. Tn 'a communication system, & first and a
second station connected by line wires, a code
transmitter at each station, a transmitting con-
tact included in -each code transmitter, means
for operating each transmitting contact repeat-
edly to -deliver impulse codes to said line wires
when the associated code transmitter is connect-
ed thereto, a connector relay at said first- sta-
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15

‘the current supplied from said source to thereby
dsliver impulse codes to said line wires, a relay
at said cne station, selective circuit means for
energizing said relay when current of a distine-
tive character is supplied to said line wires, means
including said selective circuit means for render-.
ing said relay non-responsive to the current from '
said source or to said lmpulse codes, means® at
ancther station for at times supplying current
of said distinctive character to said line wires
to energize said relay, -and means controlled by
said relay when energized for disconnecting said
direct current source from said line wires.

10. In a communication system, a ‘plurality of
‘stations -connected by line wires normally. ener~
gized from a direct current source at one sta-
_tion, & code ‘transmitter at each of a plurality
of said stations, a transmitting contact included

20 in each code transmitter, means for operating -

each transmitting contact repeatedly to control
the current supplied from said source to thereby

| deliver impulge codes to sald line wires, a relay
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at said one station, selective circuit means for
energizing said relay when current of a distinc-
tive character is supplied to said line wires, means

~“including. said selective circuit means for render-
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tion, a repeating relay at the second station, se-

lectors controlled over said line wires and selec- 4
said impulge codes, means

tively ‘responsive to
effective when said connector relay is energized
for connecting the code transmitter at said first
station to said line wires and at-the same time

energizing said line wires by current of a dis- 3

tinctive character to which said selectors are
nen-responsive, means responsive to said current
of “distinctive character in said line wires  for
energizing said repeating relay, .and means for

disconnecting the code transmitter at said sec- ;
ond station from said line wires only as long as

said repeater relay is energized.

9. In
stations connected by line wires normally ener-
gized from a direct current source at.one sta-
tion, a code transmitter at each of a plurality
of said stations, a transmitting contact included
in each code transmitter, means for cperating

a communication system, a plurality of -

ing said relay non-responsive to-the current from
.said source or to sald impulse codes, means. ab
snother ‘station for at times. supplying. current
of said distinctive character ‘to said line wires
.to enerzize said relay, means controlled by said
relay when energized for disconnecting said-di-
réct current source from said line wires, and
means at said another station for delivering other
impulse codes to said line wires when said cur-
rent of distinctive character is being supplied to
said line wires. e

1i. In a communication system, a first and a
second station connected by line wires, & code
transmitter at each station, a transmitting con-
tact included in each code transmitter, means
for operating each transmitting contact repeat-
edly when the associated code transmitter is con-

" nected to said line wires o thereby deliver an

Aimpulse code thereto, a repeating relay, means
controlled by said repeating relay when energized
“to interrupt the delivery of impulse codes to said
line wires by the transmitter at said first sta-
tion, selective circuit means for energizing ‘said-
repeating relay only when current of a distinctive

character is supplied to said line wires, a con-

nector relay at the second station free to be oper-
ated at any time, means controlled by said con-
nector relay when operated for- simultaneously
connecting the code transmitter at said second

~ station and a source of current of said distinc-
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tive character to. said- line wires,. and. sforing ..
means at said first station for storing each in-
terrupted code for delivery in its entirety upon -
the release of said repeating relay. ‘ ! S
GEORGE W.BAUGHMAN. -
NORMAN F. AGNEW. =~
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