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UNITED STATES PATENT OFFICE. 
23866,733 | 

COMMUNICATION, SYSTEM. ; 

Joseph “A. ‘Krecek, “New Rochelle, N. °¥., ‘and 
“Charles > R.. Walker, Jersey ' City, "N..J.; “said 

“Krecek assignor to’ Bell Télephoné Laboratories, 
Incorporated, New: York, N-Y.;a‘corporation:of 
:New-York, and said Walker: assignor, to. Ameri- 

: can Telephone and Telegraph: Company, &.Cor~ 
poration. of New York’. ; 

Application ‘August 28, 1941,-Serial’No.408}604 
(C1.178—4) 21. Claims. 

This‘ invention relates” to an ‘improved ‘ tele« graph transmission switching-system and to im- 
proved : outlying~ subscriber ‘station circuits con- nected to .party ‘lines extending ‘to a ‘central 
switching ‘center, _ 
‘More particulatly,; this invention: relates “to 

an- improved outlying subscriber “station : circuit 
Of the typedisélosed’ in ‘the ‘copending ‘applica- 
-tion «of ‘Bacon. -et ‘al., ‘Serial “No, 383,490,: filed 
March 15, 1941 and is“ arranged’ to cooperate 
with the: switching: system ‘disclosed ‘in that: ap 
plication, : an 
In-accordancewith ‘the present’ invention, ‘the 

outlying station ‘circuit: switching equipment ‘4s 
arranged.-so - that ‘ the same. character may: be i 
‘employed to: select and control both the trans- 
muitting apparatus:at any given station cand: also 

3 

20 

a 

the receiving apparatus.-at ‘the ‘same “or any... 
other station connected to’any given party line, | 

Ancther: object. of -this invention: ‘rélates: to 
an improved: conditioning: or. activating: arrange- 
ment- which requires the reception: of: twopre- 
determined: code- combinations’ in “succession ‘in 
order to render at‘least-a- portion of: the “switch- 
ing- equipment responsive: to succeeding signals 3 
and code‘ combinations transmitted over: the sys- 
tem. : : 
Another : feature “of: this* invention ‘relates "to 

a ‘Circuit arranged “for ‘reducing “the “effect -of 
false or extraneous currents: upon’the-system*by 
requiring a specific pattern of ‘the succession 
of predetermined code combinations interposed 
with other signals -of «predetermined ‘character 
‘and duration to condition at least-certain: of’ the 
switching equipment. : ae 

~~ Another ‘feature ofthis invention’ relates ‘to 
the use: of-a single-selector for controlling two 
separate, . distinct ‘and independent groups --of 
switching: devices. 
Another ‘feature «of ‘this -invention ‘relates “to « 

circuits and apparatus for. cancelling the effects 
of the reception of certain. predetermined: char- 
acters’ when .they ‘are followed. by; other ‘signals 
or code ‘combinationsexcept when: they“are im- 
mediately ‘followed by other predetermined ‘sig-. 
nals of special character:and duration ‘or: other 
specified: code combinations. . ; 

Another: object of this invention: is ‘to: provide 
‘a switching equipment -at-one: or more: of: ‘the 
outlying: stations: or-switching: centers ofa -party 
line for recording: all: of the:-messages -at oné:or 
‘more of ‘the-stations: when’ the’message: is pre- 
‘ceded by “switching « characters “not--assigned ‘to 
“any -station connected: to ‘that particular -party. 
‘tine, : : - 

20 

130 
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The outlying station ircuits “and -switehing | 
equipment: shown in the-above-identified patent 
application’ Bacon ’ét -al.. “‘failéd~to “respond ‘to 
or record messages received“ at ‘the various’ sta= 
tions: along ‘the’party. line unless: they -were: pre- 
ceded “by a -switching character «designating -a 
particular ‘station“served' bythe party line’ indi-. 
‘cating the “station: to «which ‘the: message “was 
“directed. “When’' the-messages were propertly ‘ad- 
‘dressed “the ‘message woilld appear and only at 
the particular station-to: which the- message. was 
designated. However, in the case: of 2 mutilated 
“or: improperly designated or’ addressed: message 
being transmitted “from: the ‘switching’ ceniter to 
2@“particular: line, ‘the ‘entire “message: would: be 
‘lost‘and not recorded‘in'any: of the: stations. “In 
‘accordance withthe present invention, the-cir= 
cuits ‘are arranged’ to “cause ‘such “messages: to 

. be recorded “at “any oné of more “or all of the: 
stations connected to the party line. Thus; °in 
case .a:. message ‘is directed to the proper ‘party 
line ‘but ‘the signal ‘designating the: particilar 
Station.on the line is mutilated or Jost,’ the.mes- 
sage Will be recéived at sdme.one or more of ‘the 
Stations,. In .case.the message ‘is received ‘at. all 
of the stations it usually can be readily déter- 
amined fromthe context .of the.message which 
one .of the .stations the message’ should have 
heen transmitted to. .In this. case the message 
swill be disregarded by. all-of the.other -stations 
‘but: will be.considered a. message. for the. station 
-Sorintended. 

In. ease -it..is- undesirable to record such im- 
-Droperly: addressed ‘messages. ‘to. all: of the-sta- 
tions, .the -switching .equipment: located near. :or: 
sat the ;respective outlying: stations..may -be.so - 
arranged that.such-messages.-are recorded only 

#46 

‘60 

at. One “or. .any :number of -the.:stations con- 
nected:to.the line. .In.this case, the more lightly 
leaded or :eentrally: located stations :will. be .se- 
lected. --When ‘such -messages::are “received :at 
these'stations, the proper destination:may usual 
lyibe:- determined: from ithe: :context of the mes- 
‘sage and: the message:retransmitted: to the: proper 
station. “In«case.thedestination:of the message 
“cannot. be properly determined from :the -con- 
text. ofthe message; :the message -may. ‘be :re-- 
‘transmitted to the originating:station or-te the 
‘eentral-switching:center. ‘Ini any case, the mes- 
sageé‘isinot entirely lost. : 
‘Another ‘feature. of this invention relates to 

‘an improved relay -arrangement. for «cancelling 
‘the “effect ‘of the closure: of :certdin. contacts of 

 -6§ the-selecting equipment uniless:they.are‘succeed= 



2 
‘ed by the closure of other specified or predeter- 

mined ‘contacts of the selecting equipment. 

Briefly, in accordance with the specific em- 

bodiment of this invention, a plurality of sub- 

scriber stations are associated with or connected 

to party lines extending to a central switching 

station. 

Secondary switching equipment is located at 

or near various outlying stations of the party 

line. The secondary switching equipment may 

be individual to each of the outlying stations or 

it may be common to a number of outlying sta- 

tions. The secondary switching equipment in- 

cludes a selecting device whichis permanently 

connected to the, receiving channel of the party 

line and receives all of the signals transmitted 

from the central station over the party line. 

This selecting equipment is provided with con- 

tacts which are selectively closed in response to 

the reception. of predetermined signals. trans-—:; 

mitted over the system. 
This selecting equipment is arranged to con- 

tro! two separate, distinct and independent groups 

of switching devices or equipments. The first 

group of switching devices is arranged to opera~ 

tively associate the receiving apparatus at any . 

of the stations controlled ‘by the particular sec- 

ondary switching equipment with the party line. 

The -second group of switching devices is ar- 

ranged to start the transmitting apparatus at 

any ofthe stations controlled by the particular 

secondary equipment. 
In’ general, the receiving equipment at each 

of the outlying stations comprises a telegraph 

receiving recorder of which the teletypewriter isa 

typical example. The transmitting apparatus. at 

each of these stations comprises message storing 

apparatus such as @ keyboard perforator with 

which, the attendant. may punch or perforate a 

tape in accordance with the message to be trans- 

mitted. The stored signals or tape. are: then in- 

serted in a telegraph storage or tape controlled 

transmitter for transmission to the central 

switching station. Transmission, however, does 

not immediately take place. : 

“The telegraph line extending from all of these 

stations to the central switching station com- 

prises a full duplex telegraph: channel capable of 

transmitting messages simultaneously in both di- 

rections without interference. ‘This telegraph 

_ transmission systém may be of any suitable type 

and include any of the low frequency or. direct 

current telegraph transmission systems including 

grounded open. wire lines, full metallic cable cir+ 

cuits, telegraph channels of composited telephone 

‘and telegraph lines, channels ‘of time division 

multiplex. telegraph systems, telegraph channels 

of low frequency ‘or voice frequency carrier cur- 

rent, telegraph channels of high. frequency car- 

rier current and radio telegraph. channels and 

any combination of these various: well under- 

stood telegraph communication transmission sys- 

tems... These telegraph systems may include any 

suitable type of terminal and intermediate repeat-_ 

ers; regenerative repeaters and the like, as well as 

gain control apparatus, level compensators, com- 

pensating networks and equalizers, all other types 

of such apparatus.and other apparatus sometimes 

employed in systems of these types. All the re- 

spective types of telegraph systems operate in 

their usual well understood manner so that all 

of the details of these systems have been shown. 

In order to simplify the drawings so that the 

features of this invention may be more readily 

apparent, two. one-way telegraph transmission 

2,366,733 

paths have been shown. One path is arranged 

to transmit signals from the switching center to 

-each of the secondary switching centers located 

“along the party line and thence to the selected 

- 
ot
 

10 

outlying stations controlled thereby, The.other 

path is arranged to transmit signals. from any of 

the outlying stations to the central switching sta- 

tion. 
During idle periods all of the secondary switch- 

ing centers are arranged to be maintained in a 

condition so that the switching equipment for 

- controlling the receiving apparatus at the respec- 

25 
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tive outlying stations will. be responsive ‘to all 

but certain predetermined signals transmitted 

from the central switching station. 

__As set forth in the above-identified patent ap- 

plication of Bacon ét al., each of the messages 

transmitted over the system is preceded by cer- 

tain telegraph signals or code combinations des~ 

ignating the particular station to. which the suc- 

ceeding message is directed. Following each of 

the messages certain predetermined signals are 

transmitted indicating the completion. of that 

message. The signals preceding each message are 

-employed-at the central switching center to.direct 

the message to the proper party line and at the 

secondary switching centers of. that party. line, 

the same or at least certain of the same signals 

are employed to: selectively and. operatively as- 

sociate the receiving equipment at the’ station 

to which the message is.directed with the party 

line. The predetermined signals following the 

message are employed to disestablish the trans- 

mission paths and. the operative connections em- 

ployed in the transmission of the preceding mes- 

sage. a wos 

Consequently, the first signals transmitted 

over the receiving channel from the: central -sta- 

tion will.be.the switching characters preceding 

each message.. The switching equipment. at each 

of the outlying secondary switching centers will 

respond to these signals and selectively cause the 
proper receiving equipment to be operatively as- 

sociated with the receiving channel of the party 

line. The. reception of these switching. charac- 

ters causes the selecting equipment at each of 

the secondary statiors to render the switching 

equipment for controlling the receiving devices at | 

all of the stations non-responsive to further sig- 

nals transmitted over the receiving channel of the 

party. line. Thereafter the message will be. trans- 

mitted to: the selected receiving apparatus. 

In case the first. signal or code combination 

transmitted over. the receiving channel! is not 

assigned to any of the stations associated with 

the party line, none of the receiving devices at 

any of the stations will be operatively. associated 

with the party line and the selecting equipment 

will not render the switching equipment non-re- 

sponsive to further signals transmitted over the 
line. ; 

Normally. following the. first directing signals 

transmitted over the-line, a carriage return sig- 

nal (any other suitable signal may be employed) 
is. usually transmitted..preceding the. message 

proper. in: order to properly position the carriage 

of the receiving device for the reception. of the 

following message. ‘The circuits. at one or, more 

of the switching centers are arranged to respond 

to this carriage return signal and cause the re- 
ceiving equipment at one or more of the stations 

controlled by the secondary switching centers to 

be operatively associated with the party line. In | 

the: specific embodiment of the invention: shown 

in the drawings, connections are made so as to
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‘cause.:the: receiving. equipment.at all of:-the sta~- 
tions to be operatively associated with ‘the receiv- 
ing channel of the party line under.these circum- 
stances. Consequently,-the message will be:trans- 
mitted to all ofthe ‘stations: ofthe - ‘party line. 
The reception of the carriage return’ signals:un- 
der..these circumstances - causes. the switching 
equipment for controlling the-réceiving apparatus 

ar
 

to be rendered non- -responsive to any further sig- : 
nals transmitted over the-party line. 
‘As will be:well understood by persons skilled in 

the art, these special circuits, responsive to:the 
carriage return or other predeterrhined signal 
may be. provided at: only certain of ‘the. switching 
centers and ‘cause. only one or more but not-all ; 
of the receiving devices: to: be associated: with the 
receiving channel. It is also. within. the scope 
of this invention to-provide::a spécial receiving 
‘device for..receiving such messages and causing 
the messages. to be recorded. only upon. this ‘spe- +3 
cial receiving device. 
In. the ‘specific: embodiment of: this. invention 

‘shown in the drawings, the figures signal:followed 
by an H signal is employed. to indicate the end.of 
each message. 

the. operative receiving equipment ‘to be non-re- 
sSponsive to. further signals transmitted over ‘the 
receiving: channel of: the party line and. further 

‘causes the switching .equipment for controlling 
the receiving equipment at all of. the stations’ to 
‘be, rendered: responsive: to. the succeeding signals 
transmitting. over the receiving channel of. ‘the 
party line. .Consequently,: the first signals pre- 
‘ceding the next message which will be transmitted 
over the receiving channel of.the ‘party line will 
cause the proper. receiving apparatus:to. be -op- 
eratively associated with. the receiving channel. 

“Thereafter, the circuit will operate in the manner 
‘similar to that described above. 
As indicated above the attendants at. each ‘of 

the outlying stations will perforate the tape in 
accordance, with the. message. to: be: transmitted 
‘to. the central switching station ‘and thereafter 

“insert the’ perforated tape in the tape controlled 
transmitters at each of these ‘stations: Switch- 
ing signals will be perforated in. the.tape preced- 
ing each message and a. figures signal followed by | 
an H signal. will be perforated in the ‘tape at the 
send. of each messace. 
suitable signals, suchas letters signals, willbe 
-perforated in the tape: between any of the various 
Switching signals and: between the switching sig- 
nals or code combinations in. the message as may 
be. necessary to provide . sufficient time for en- 
abling the switching apparatus: to. function and 
establish the necessary transmission paths. 

_ In-order to start the transmission from any. of 
the outlying stations, it is necessary that certain 
‘predetermined code combinations and signals be 
‘transmitted ‘from: the-.central station over the 
‘receiving ‘channel... The selecting equipment -at 
each of the secondary switching centers responds 
‘to’ these’ signals and causes the switching eauip- 
ment: controlled thereby ‘to start the desired.one 
of the: transmitters whereupon the. message is . 
‘transmitted to the central or main transmitting 
‘center. 
are started in the specific embodiment of this in- 

: vention disclosed: herein is briefly ag follows. 
“Any transmission over. the receiving. channel 

‘from the central switching station is first inter- 
rupted for a.short interval of time following which 
a blank code:combination is transmitted from the 

The.reception. of the figures sig- ; 
“nal immediately: followed: by an H signal: causes © 

It is to -be-understoed that |’ 

The manner in which the transmitters.. 

LO 

3 
prises a code.combination in’ which all five-of the 
significant, selecting’ impulses are: of a spacing | 
character.’ Following the blank:code combination 
a pause of approximately .7of.a second is:trans- 
mitted from the -central’ station.’ During this 
pause. the marking condition is: applied to. the: 
receiving channel of the party line... A’ predeter- 
mined code combination such as ‘that:represent- 
ing the letter-R is then ‘transmitted from the cen- 
tral station and‘ when this: signal :is: received. it 
causes any transmitter which may -be connected 
to or transmitting over:the transmission channel 
to bestopped and..disconnected therefrom: ©Fol=: 
lowing the: letter’R, signal, a second:pause of: ap- 
proximately. .7 ofa second is transmitted from the 
central : station: following: which. a selecting: code 
combination: is transmitted: which. will selectively 
start and .operatively “associate anyone of ‘the 
transmitters: with: the. transmission channel ‘of 
the party line... Following the transmission of this 
selecting code.combination, transmission from the 
the central office: will be Tesumed after avslight, 
pause... 

: The circuits at each of the secondary switeh- 
ing: centers -are -so.arranged: that if:signals ‘are 
received during the pause in transmission:follow- 

‘ing the blank signal, the effect of the blank signal 

130 

is cancelled whereupon the circuits are reestab- 
lished:as if no blank signal had been received; If 
following the blank signal no: further signals-are 
received during this..7 second: interval; the: trans- 
mission path extending-from the receiving chan- 

_ nel to ‘any. receiving equipment associated there- 
with: is rendered ineffective. so. that. further sig-: 
nals cannot be recorded’ as :part-of the: Message 

--being received; If the letter ‘R. signal is: not re- 

40 

ao
 

ut
 

60 

ceived within ‘a. predetermined ‘time. of approxi- 
mately 2'to 5 seconds, the'effects of the blank sig= 
nal are cancelled. ‘If the:selecting code.combina- 
tion is not received within'sa'similar veriod.of.time 
of. approximately 2 to. 5. seconds’ following: the BR. 
signal, the: circuits are.restoreq to their previous’. 
conditions, that.is, the transmission path between... 
the receiving channel] and the préviously..selected 
‘receiving. apparatus is reestablished ‘but none of 
the transmitters’ at any of the stations will be 
operative, 

The circuits are ‘so: arranged that the trans- 
‘Mission of -messages. over ‘the receiving. channel 
may: be interrupted atiany stage for -the trans- 
mission’ of the .signals:for* starting. any..of the 
transmitters and théreafter ‘transmission: of: the 
message resumed without adding any characters 
to the message being transmitted. or without de- 
leting or mutilating any of the switching or-mes- 
sage characters or. the effects: thereof: upon: the 
switching equipment controlling the Teception of 
the message. 
The foregoing objects, features and onération: 

for the specific. embodiment of the invention; ‘the 
novel features of which are specifically pointed 
out in. claims appended hereto may be more fully 
understood from. the’ following descrintion. when 
read with reference to the ‘attached: drawings in 

“whieh. 
‘Fig. 1 ‘shows the. -‘manner® in which Figs, °5 

_ thrpugh 13, inclusive, are vositioned adjacent one 
.. another to: forma: typical party line eiveuit.ar- 

jeentral. Station. .A blank code combination com= 75 

rangement:in accordance with this invention; 
Fig. 2 shows the ‘manner in which-Fiss,.3 and 4 

are positioned adjacent each other for showing 
a suitable. central line’ station: 
Figs. 3-and.4 when positioned:as shown in Fig, 

-2-show. in: ‘outline form the various ‘circuits: on 
‘the eentral: switching. station; and 

4 
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Figs. 5 through 13, inclusive, when arranged 
as shown in Fig. 1 show the details of the sec- 

ondary switching centers and outlying stations 

associated with a typical party line designed: in 

accordance. with this. invention. 
Figs. 3 and’ 4 show in. block form the various 

circuits at a typical central station similar to that 

disclosed in‘ the above-identified copending pat- 

ent application of Bacon et.al. and are equivalent 

to Figs. 3 and 4 of said copending patent ‘appli- 

‘gation. Figs. 5 through 13 are arranged to. co- 

operate with this switching system and may. be 
placed adjacent to Figs. 3 and 4,.in which case 

the party. line shown in Figs. 5. through 13, in- 

clusive, is shown connected to party line 208 com- 

prising a receiving channel 204 and transmitting 

channel .205. ‘As may.be well understood by per- 

sons skilled in the art, the party line shown in 

Figs. 5 and 13-may cooperate equally well. with 

any of the other. party lines, such as with the 

party lines 204 and 202 of the central switching 

station shown in Fig. 3.’ It is also apparent that 

additional party lines may be ‘provided each of 

10 
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which is provided with equipment similar. to ~ 

that. shown in Figs. 5 through 13. ‘It is to be 

understood that all of these party lines do not 

necessarily include the same number of: stations 

or have the stations arranged in the same man- 

ner or associated with the same number of sec- 

ondary switching centers: Instead, the stations 

and secondary’. switching centers may be ar- 

ranged in any manner which may appear to be 

the most suitable in view of all of the’ factors in 
each particular casé. Thése factors include 

among others geographical selection and separa- 

tion of the various stations and also the traffic re~- 

quirements of each of the stations. In general, 

sufficient stations are connected to a given party 

line ‘to.insure that it will operate at or near its 

' “maximum ‘capacity for a greater portion of the 

time and thereby increase ‘the efficiency of the 

line and reduce the cost per message transmitted 

thereover: : 

. Figs: 5 through 13,-inclusive, are also arranged 

so that they may be’substituted for Figs. 6, 7, 8, 

16,17 and 18 of the above-identified patent ap- 

plication of Bacon et al.. They also maybe sub- 

stituted for Figs. 26, 27, 35 and 36:and also for 

Figs, 44, 45,53 and 54 of that application. When: 

these figures are substituted for:any of the groups 
of figures referred to above comprising party line 
circuits, they will-cooperate with the switching 

equipment of said copending application in’ the 

same manner as the party lines shown described 

in said application. As will be readily understood 

by those skilled in the art, the number of stations 

connected to each of the lines will vary as condi- 
tions require. In addition, the apparatus at the 

central switch: station, such as the transmitter 

start circuits and apparatus, may be altered and 

changed to cooperate with the stations connected 

to the respective lines. 

It is deemed unnecessary to show all the de- 

tails and describe the detailed operation of this 

switching equipment at. the central switching 

station since it operates in substantially the same 

manner. as described in the above-identified, co- 

pending patent application of Bacon et al. and to 

which reference may. be made for more detailed 

description thereof. In the following description 

it will-be assumed that. when the party line shown 

in Figs. 5 and 13 is connected to the party line 

200 of Fig. 3, the central station-equipment and 

circuits have been -modified as required by the 

number of stations connected to the line, and 
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that. the central switching equipment operates 
substantially. as described in the above-identified 
copending application.. ~ 

Normally when power is applied to the system, 

the relays generally assume the position as 

shown.in the drawings. The various motors driv- 

ing the selecting equipment at the secondary 
switching centers, aswell as motors driving the | 

transmitters and receiving apparatus at the cen- 

tral switching station and at all the outlying sta- 
tions, are assumed to be connected to sources of 

power and continuously rotating so that this 

equipment is all: in a condition to transmit and 

receive messages. Similarly, all the other equip- 

ment at the central switching station is in-a con- 

dition for receiving and. transmitting messages 

over the party line. 
At the central switching station the incoming 

messages from the transmitting channel are re- 

ceived’ either on a receiving only teletypewriter - 

if they are intended for the central switching sta-_ 
tion or on a typing reperforator if they: are in- 

tended for other stations connected to the-sys- 

tem: In order-to control this equipment an in- 

coming line circuit 317 is provided in“ which: the 

transmitting channel 265 of line 200 terminates. 

The tape 323 from the reperforator 318 controls 

the transmitter 320. Signals recorded in tape 323 

together with the tape transmitter 328, director 

321 and’ selector, magnet 322 cause ‘the tape 
transmitter 320. to: be ‘connected through the 

_ crossbar switch to the proper outgoing Tine cir- 
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-in the usual or customary manner. - 

‘channels. for receiving’ messages. 

cuit... 
Any suitable type of the: crossbar switch may 

be employed for establishing the connection be- 

tween the transmitter 320 and the proper out- 
going line circuit. The details of the crossbar 

switch have not been shown. in full since switches 
of this type are well known in the prior art and: 
the switch incorporated in this invention oper ates 

Fora more 

detailed description of the mechanical :and elec- 

trical features of a, typical switch suitable for use 

in -this invention, reference “is made-to United 
States Patent 2,021,329, granted to Reynolds No- 

vember 19, 1935, ; 

The outgoing line circuit‘is provided with two 

These chan- 

nels may, be operated simultaneously’ to record 
different messages. When the first channel is 

busy recording another message, a_ second meés- 

sage will be received from the tr ansmitting dis- 

tributor over the sécond channel, A typing re- 
perforator is associated with each of these chan- 

nels. “Thus, in Fig, 3, 3i4 represents the typing - 
reperforator associated with the first channel of. 

the outgoing line circuit 316, while 315 repre- 
sents the typing reperforator associated with the 
second channel of the outgoing line circuit 316. 
Assuming that .both channels are-idle and ‘that 
a message is directed to some station connected 
to full duplex line 289, the message will. be trans- 

mitted over the first channel of the outgoing line 
circuit 316 and recorded -by the- typing. reperfo- 

rator 314 in a tape 324. Tape 324 will.then con- 
trol the transmitter 342, causing the message.-to 

be transmitted over the receiving: channel-204-of 
transmission system 280 to the desired station. 

In addition to the. transmitters 312 and -3/3 
‘connected to the receiving ‘channel 204: of line 
208, the transmitter control:circuit 310 and. asso- 
ciated signal code transmitter 31f are also con- 
nected. to the outgoing or receiving channel 204 
of the line 290... The transmitter start circuit.310
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and the-associated transmitter 3! f are provided 

to-:selectively start the: transmitters located:at the’ 

stations served by this:party line’ and’ to opera-- 

tively..associate them:one at atime: with the: 

transmitting: channel ‘of full duplex line 200.- 
The other full duplex lines 201,202: are 'simi- 

larly provided “with: terminal equipment at. the: 
central switching. station, In addition, arrange- 
ments are made so.that:the second channel of the’ 

outgoing. line. circuit: connected ‘to line 202:may 
be. disassociated with line. 202: and ‘employed.to 

“receive: other: messages » which: are improperly. 
transmitted or for somé: reason: improperly. di- 

rected to.the correct station: 
Line 203: is. provided: with similar terminal: 

equipment at. the central. station,.except that: 
the ‘transmitter start circuit. and its. associated ' 

transmitter..are: not. provided. because. only one 

station’ is connected to line.-293. 

mitter from the central station: 
. In addition; two local keyboard ‘perforators 418 

and 438 are provided at the. central: switching 

station for perforating ‘tape ‘in accordance: with 

signals: to, be transmitted:to: other: stations’ of the 

system: ‘This:tape:controls the:.associated. trans- 

mitters:420: and. 449: These transmitters are in: 
turn: provided with: directors: 42t-and a4t,: 

Two intercept: circuits 480cand 499. are provided 
: for receiving -messages* which'are : improperly’ 

switched or improperly transmitted over the sys- 

tem. Arrangements are also provided for-direct- 

_ ing messages intended for any’ one of the’stations. 
which ‘may “be shut down: or inoperative due: to. 
trouble to: either of these-intercept-circuits where 

the messages “are “recorded” by” the’ ‘respective 
printing: reperforators 458: and 478. 
perforated by’ the typing: reperforator 458° is em- 

'. ployed ‘to’ control ‘transmitter: 460. With-the- aid 
of . the:.associated: diréctor’-461 this: transmitter 
may: be-connectéd'to any of the outgoing line‘cir- 

cuits ‘under: contYok of ‘perforations in. the tape. 

An interlocking civcuit is provided: between“each: 

of the director: circuits to prevent’ more: than one 

of ‘the “director ‘circuits. setting up a ‘connection 

re-. 
spectively,-.te: enable’ them: to “be connected: to: 

.. the: desitied. lines extending:.to' the ‘proper: station. ¢ 

The: tape. 
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Consequently,’ 
there is‘no-need for selectively starting the trans-:: 

The station shown ‘in Fig. 11 ‘is controlled by the. . 

secondary switching: center shown ‘in. Fig.”.'7. 

_ Five outlying stations are shown in Figs.:12 and © 

13... These. outlying stations are controlled by. the” 

; secondary switching centers shown in Figs.: 8 

and 9.. 

It. isto be understood - that any “number : of 

‘switching centers may: ‘be ‘associated with -any 

party line‘and that any number of stations may © 

be..associated. with any: given secondary switch- 

ing. centers. . However, traffic . studies. indicate. 

that-a, maximum .of five outlying stations con-:, 

trolled. by..one switching center and a maximum 

of. ten stations connected toa given party line 

and controlled.from, one to ten.secondary switch- 

ing. centers..would adequately. meet -all.of. the 

traffic requirements of any party line - likely..to. 

be. encountéered,in commercial. telegraph - net- 

“works. It. is to be understood,. however, that. 

20- there ‘are no. basic limitations to these numbers of 
stations or switching, centers. which. may. be asso-. 
ciated with any given. party. line nor are there 

-any limitations regarding: the specific mumber, 

shown in-the embodiment.of this invention: here- 

25 in described. .It willbe readily. understood. by. 

those. skilled.in the art. that.the switching cen-. 

ters. and: outlying stations..may be. arranged in. 

any desirable: manner in accordance: with. oper- 

ating, traffic. and ‘geographical ‘considerations. 

It. is assumed that. in the embodiment of this 

invention described herein the stations shown in 

. Fig. 10-are designated by the letters A; Band C;, 

station. shown in Fig..11 by. the letter D; those in 
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Fig, 12 by 5, F and G,.and the stations:in Fig. 13 

by the letters, Kand ¥. ‘Thus when any message 

transmitted over the. receiving, channel from. the 

central. switching station is preceded by any of ; 

these: letters, the message will be recorded at the 

‘proper station. 

The receiving channel 204 ofthe party line 200 

L. extends through the-line windings. of line relays 

903,103 and 603 of the respective receiving selec- 

- tors 904,;-101 and: 601-at the secondary switching 

through the crossbar switch at a given instant of - 

time: The’ cireuits..are arranged, however; ‘so 

that: once the ‘circuit: is established: through the 

crossbar switch’‘by¥ one" ‘director, other’ director 

circuits: may establish’ other connections through 

the switch’ without: ‘disturbing the’ connections 

already‘ established: « Busy- test arrangements 

are also ‘provided to ‘indicate whether either ‘or 

both of the channels of the outgoing’ line circuits 

are busy, so.that.a’ director will be unable: ‘to 

connect its associated: transmitter to ‘a busy» 

chafinel of’ an outgoing. dine circuit. 

In the. specific embodiment shown in’ Figs. 5 

50 

centers. The receiving channel 204 also extends 

through:the:line windings of the repeating-relays 

983,984,985, 783 and: 683: and 604 at the respec- 

tive switching centers... All of- these. relays follow 

allof the: signals: transmitted. from. the central 

switching station over the receiving channel 204 

- Of party line 250. Repeating relays 683) .684, 783, 

60 

through..13,, inclusive, thr ee secondary switching | 

centers. are. shown. connected to: the ‘party. fine 

200.. | Figs..5 and 6, show. the details of the.sec- 

ondary.. switching. center most remote from. the 

central, switching, station... Fig. 7 shows the., de- 

tails. ofan. intermediate - switching. center, while 

Figs. 8--and'.9 show. in. detail .the circuits: and 

switching. equipment..of:-the.switching. ‘center:.ad- 

jacent. the. central.switching, station. ... 

 "EAree: outlying: stations,are shown. in. Fie, ‘10 

to be: associated with and. controlled, by the -sec- 
ondary. switching: center:shown-in Figs: 5: and’6: 

The-details: of the equipment andthe circuits of - 

a single outlying. station are shown: in Fig.Lb, ae 

magnet, . _ 

closure-of these contacts. is effective.to control the 

983,984 and 985.in: following. these- signals. nor- 

mally: do: not repeat them to any of the stations, 

since the’ circuits through their contacts are not 

completed. ‘Line relays 983, 703 and 633 repeat all 

the signals to the respective selector magnets 982, 

782 and.$02...These magnets follow. the signals 

and selectively control. a plurality of contacts in 

accordance with the character of these signals. 

The structure and manner in which this selecting 

equipment controls. the various contacts is de- 

scribed, in detail, in United States. Patents 

2,120, 235, ‘granted, to Beaitie. et al. June 14, 1938 

and’ 2,154,547, granted: to. Walker April..18; 1939, 

“which patents are hereby made. a. part. of this 

application. as if fully included heréin, The vari- 

ous. contacts controlled by.the selectors at each 

of the sécondary switching: centers. are momen-~_ 

tarily. operated each time the proper code com-,; 

‘bination or character is received by the selector 

However, as described herei nafier, 

switching equipment at:-each of: these Stations 

only. under certain circumstances,



6 . 

Selection of an outlying station ang the 
transmission of a message.to the selected station 

“As pointed out above, each message is preceded 
by certain significant switching characters each 
designating the station to: which the following 
message is directed or addressed... Assuming the 
first message transmitted from the transmitters . 
312 or-313 over the receiving channel 204 of the 
party line 200 is intended for station A, that is, 
the left-hand station shown in Fig, 10: this mes- . 
sage will be preceded by the letter A. - When the 
letter A signal is transmitted by one of the trans- 
mitters 312 or-313 over the receiving channel 204, 
it will cause relays 903, 103 and 603 to respond and 
repeat this character to. the respective selecting 
magnets 902, 702 and 602. These selecting mag- 
nets will in turn cause the selecting equipment in 
each of these stations which is controlled by them 
to close the respective contacts 918; 710 and 616. 

The closure of contacts 910.completes a circuit: 
for the. operation of: relay 929 from:-ground 
through the momentarily closed contacts 918 the 
second, right-hand break contacts of relay 904 

to battery through the winding of relay.929. Re-: 
lay 929 in operating completes a:circuit for main- 
taining itself operated from battery through its 
winding and inner operated contacts, the. left- 
hand inner break contacts of relay 937 and the 
outer operated contacts of relay 929 to ground. 
Relay 929 in operating also completes .a circuit 
for the operation of relay 904 from ground through 
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its outer operated contacts to battery through ~ 
the winding of relay 904. Relay 904 operates and 
interrupts the circuits between contacts of the 
selecting mechanism 901 and the switching relays 
at stations shown in Fig. 9 which control’ the 
receiving devices associated with this control sta- 
tion. In other words, further operation of. any. 
of these contacts is ineffective to operate any of. 
the switching relays at.this point, . Consequently, 
none of the stations controlled from the secondary 
switching center shown in Figs, 8 and 9 will re-. © 
ceive any of the message signals following this A 
signal. It is to be noted that the selector magnet 
$02 will follow all of the signals transmitted over. 
the receiving channel of the party line and cause 
the corresponding contacts to momentarily close. 
However, this selector when responding to these 
signals will not alter the switching circuits until 
certain predetermined signals have been received 
as will be described hereinafter. / 

Similarly. relay 1703 at the. .interrhediate 
secondary switching center will respond to the 
letter A signal and repeat it to the selector mag- 
net 702. This magnet causes selector mecha- 
nism 70{ to momentarily close contacts 110 and 
complete a circuit for the operation of relay. 129. 
Relay. 729 in operating completes a circuit: for 
maintaining itself operated under control of relay 
137 and also completes a circuit for the operation 
of relay 104. Relay 104. in operating disconnects 
the contacts controlled by selector 170f from the 
switching relays which control the receiving ap- 
paratus located at the station shown in Fig. 11. 
Consequently, the message will not be recorded 
by this receiving apparatus. 

The relay 603 also responds to the letter A 
signal transmitted from the central. switching 
station and repeats this signal-combination to the 
selector magnet 602. Selector magnet $02 in-re- 
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sponding to this code combination causes contacts: . 
610 of selector 60!-to be momentarily operated. 
In this case the momentary operation of contacts ‘paratus. 
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flowing in a circuit:from battery through: the. 
winding of relay 630 to ground through the left- 
hand break contacts of relay 604 and. the oper- 
ated contacts 610. Relay 630 in operating com- 
Pletes a circuit for maintaining itself operated 
from battery through. its. winding and left-hand 
inner operated contacts and the left-hand innér 
break contacts of relay 6317 to ground through the 
right-hand inner operated contacts of relay-:630. 

Relay 630 in. operating completes a circuit for 
the operation of relay 604°from battery through 
the winding of-relay 604 to ground -through the: 
right-hand inner operated contacts of. relay 630: 
Relay 604 in. operating interrupts the circuits: 
extending between the contacts controlled by the 
selector 60{ and the switching relays for control- 
ling: the receiving apparatus of the ‘subscriber 
stations served by the secondary switching center 
shown in Figs. 5 and 6. Thereafter the opera- 
tion of any of these contactsin response to the 
respective code combinations will produce no 
further effect upon the switching circuits or relays 
-at this station. 

Relay 630 in operating also completes @ Ccir- 
cuit for lighting lamp 650 from ground through 
the right-hand outer break contacts of relay 681 

-and-the right-hand outer operated contacts. of 
relay 630 to battery through lamp 650. Lamp 650 
in lighting indicates: to the attendant that the 
station associated therewith, namely, station A 
shown in Fig. 10, is operatively associated with 
or connected to the receiving channel of the party 
line. 
“Operation of relay 630 also connects: the ar- 

‘mature of the repeating relay 684 to line 102!. 
Consequently, when. relay 684 follows’ the mes- 
sage signals. of: the. following message it. will 
repeat these signals over the conductor. 1021 to 
station A. The transmission path from the ar- 
mature of relay 684 may be‘traced from the. 
contacts and armature of relay 684, through the ~ 
outer left-hand: break contacts of relay. 681 
through the outer left-hand operated contacts 
of relay 630, conductor 102{ to station. A and 
line winding of relay {022 to ground, At station 
A relay 1022 will follow these signals and repeat 
them to magnet 1023... This magnet:-will cause 
the signals to be recorded by. the receiving de- 
vice 1024 at station A. Thus the signals follow- 
ing the letter A signal will all be received by the 
receiving device 1024 at station A. 
‘Following the transmission of .the A signa] 

from one or the other of transmitters. 312 and 
313 from. the central..switching. station one or 
more letters signals may be. transmitted to pro- 
vide sufficient time for the operation of the vari- 
ous relays and circuits described above. Nor- 
mally a carriage return signal, a line feed signal 
and another letters. signal. will be. transmitted. 
immediately following. these: signals to. insure 
that the receiving device 1024 which is. usually 
a page printing telegraph instrument will be in 
the proper condition and position to receive the 
following message signals. Thereafter the mes-. 
sage will be transmitted. to the receiving appa- 
ratus at station A and be recorded thereby, As 

“it is pointed out above, circuits will remain in this 
condition so long as this message is. being trans- 
mitted to the station... It should be noted that 
the same. code combinations which were initially 
used to control the switching relays and circuits . 
may be transmitted during the message without 
changing the connections or the switching. ap-. 

In the specific example under consid- 
610 cause the operation of relay 630.by current 75 eration, the letter A which was used to establish 
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the, transmission path: to:station.A may be -trans-. 
mitted a numberof times during ‘the ‘message 
without further affecting: the circuits or any of 
the secondary switching stations. Similarly, 
characters: designating “the. other. ‘stations..con- 
nected to.the: party line may: be transmitted. .dur- 
ing the transmission at:the:message without. af- 
fecting the circuits: at. or..to. any of these Sta- 
tions: : 

At the end iof this message. @ figures signal. will. 
be transmitted followed... by. an H. signal: . It 
should .be noted that. should ia figures. signal: be 
transmitted. during the message’ which is followed 

im
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645... It.should be:noted that the-only possible cir- 
cuits ‘through: the: lower:winding: of ‘relay 546 at 
this. time are. the:circuits which :extend: through 
either the. figures..contacts.625, blank .contacts 
627, and ‘the H-combination:61{1.. “The: operation 
of the. circuit ‘when the particular. code-combina- 
tion: isa. ‘figures code:combination is substantially 

. the same-as-described:above:when the first figures 

1G 

by some:signal-other than’ an H signal, the. effect - 
. Of ‘the figures ‘signal will be’ cancelied. 

.. The.operation ‘of the’ circuits ‘under ‘these :con- 
ditions’ is. as: follows: Upon the transmission: ofa 
figures signal contacts.625 of the selector 60f will 
momentarily close... Momentary closure of: these 
contacts: completes. the: circuit for the operation 
of ‘relay: 645.from ground through the closed::con- 
tacts: 625, right-hand. winding: of relay 645: to 
battery through the. lower winding of relay: 546. 
As: indicated. current’ flowing ‘through :the:lower 
winding of relay 546; which is a-polarized: relay, 
isin such 4 direction as.to-maintain:its-armature 
in its right-hand position.as:shown-in:the. draw- 
ings.. Relay 645 in. operating. completes a..circuit 
for’ maintaining: itself. operated.: from: battery 
through. its left-hand: winding, the. left-hand 
outer break contacts: of ‘relay 637,. the:left-hand 
and right-hand ‘outer: operated .contacts of relay 

645: to. ground’ through the right-hand contact 
and armature of relay 546:: Operation: of: relay 
645 also. completes. a circuit from ground. through 
the universal contacts 626 and right-hand inner 
operated contacts of relay 645 to battery. through 
the upper winding of relay:546. Current. flow- 

ing inthis. circuit tends to cause the armature 
of relay .846 to be. operated to its left-hand. posi- 
tion. However; this current. :preduces..an..effect 
upon: relay 546 which is. weaker than: the effect 
-produced..upon. relay 546 :-by the current flowing 
through :the lower winding: of ‘this relay... Conse- 
quently, ‘relay.546 is maintained.in the position 
shown on the drawings at this time. 
Contacts. 626. are. closed..once: for’ each’ code 

combination received:..by:.. the .selector..mecha. . 

50 
nism 60{.. These contacts,;. however, do not ‘close 
until after:the other contacts close if the partic- 

- ular code::cambination received is one. that nor- 

mally ‘controls any of: these other contacts...In 
addition: the contact §26. opens: before any -of. the 

other contacts. open: » Consequently, the: circuit 
‘through the lower. winding. of relay..546.is::closed -: 
‘first and maintained. closed for a.short. interval 
of time after the.circuit through the upper. wind- 
ing of this relay is interrupted....Consequently re- 
lay 546 will be maintained in the position shown 
in.the drawings. 

If: the following: code combination transmitted 

ever the receiving. channel 294 of the. party. line 
200:is:any: code. combination other than.-a-blank 
code, a figures combination: or..an H' code: com- 
bination, relay: 546) willbe: operated.to its Teft- 
hand position and:interrupt the locking. circuit 
of relay 645° which permits this relay. to release, 

The. circuit for the operation: of relay. 546 at.this 
. time may be-traced from ground through the op- 
erated universal contacts 626,..the. right-hand 3 
inner operated contacts:of relay 64§ to battery. 

through the upper: winding of: relay. 546... Cur- 

rent. flowing in this path will cause the armature | 
of ‘relay 546.to. be: operated.-to- its left-hand: posi- 

tion. and. interrupt: the locking: circuit. of relay 
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code: combination was transmitted over the sas- 
tem.. If the particular code combination happens 
to:.bea ‘blank-code: combination; the: circuit.-will 
operate as-described hereinafter. If the partic- 
ular’ code: combination: is:.an.H combination, the - 
circuit” will operate. to. disconnect: the receiving 
equipment:at-station A: 
Assuming that the code combination following 
the figures code combination: is neither:an H codé 
combination nor a blank combination, the:oper- 
ation of relay: 546-:as. described: above. interrupts 
the locking circuit of relay 645. and permits this. 
relay:to: release. Release of relay-645 returns the 

| circuit .to its -preyious condition. and cancels ‘the 
effect of the reception of. the figures. code com- 

30 

bination in so-far.as.-the switching equipment 
of the secondary switching center shown in Figs: 
5:and 6 is concerned: Thereafter as:many-upper.. 
case characters :including the H.character’ or 
code: combination- may. be transmitted over. the 
system. and. recorded. by the receiving device 
shown at-station A’ without: affecting the switch- 

': ing: equipment: or: the: transmission: circuits -ex- 
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tending to station A. 
The selecting. equipment: at the intermediate 

secondary switching. stations ‘suchas shown in 
Fig: 7 responds in- a‘similar manner to the trans- 
mission.of the figure signal: followed by any.sig- 
nal. other: than ‘a blank -signal. or: an: H’ signal 
Relay 745 will be operated and then later released 
by the operation. of relay 146: 

Likewise- relay. $45: will be:-operated at the.first 
secondary: switching center in. response to the re- 
ception, of the: figures::signal.. Thereafter relay 
846: ‘will ‘be: operated.te its left-hand position. in 
“response tothe following code combination which 
under. the assumed: condition isneither an: H 
signal.nor.a‘blank signal.. The operation of. relay 
$4G:interrupts the Jocking circuit. of relay 945 
and this:permits this relay to-release and cancel 
the effect:of the figures’ signal upon’ the switch- 
ing: circuits.. : 

It ‘should be noted that the receiving apparatus 
‘connected: to. the receiving. channel receives and 
properly: responds: to: the figures signal but: the 
effects’ of ‘this signal. upon the. receiving ‘appa-. 
ratus is not-cancelled: as..deseribed above with 
reference:to-the:switching equipment: ‘he effect. 
of ‘the. figures: signal:upon the receiving appa- | 
ratus- ‘is: cancelled ‘only in: response: to. a: “letters” 
signal and: sometimes. in response to a character 
‘spacing: or-other predetermined signal. 

Assuming now:that a-code: combination. imme- 
‘diately’ following ‘the figures code combination is 
an H'code combination; when. this code combina- 
‘tien is received ‘by the selector magnet: 682; "it 
will. cause: the’ -seléctor : mechanism. to: momen-..: 
tarily: close contacts €17.. Closure of contacts $17. ' 
at .this.. time-completes: a circuit. through the 
lower ‘winding. of -relay: 546: for.maintaining: its 
armature.“in« the: position: shown.” ‘This. ‘circtit 
may be: traced from ground through: the closed. 
contacts: 611, the left-hand inner. operated ‘con- 

- tacts. of relay 645, winding of relay 637 -to battery 
. through the lower: winding: of. relay 546. Relay. 
§3T operates due to current flowing’ through: this 
‘circuit and ‘relay: 546-is maintained in. ‘the-posi-
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tion shown in the drawings even when contacts 
626. close a short interval of time. after contacts 
617 close... This subsequent closure of contacts 
626 completes a circuit through the upper wind- 
ing of relay 846... However, since the. circuit is 
also completed through the lower. winding of the 
relay at this time relay 546 will be maintained 
in ‘the position shown where it maintains the . 
logking circuit for relay 645 and also for relay 
637. 

Relay 637 when operated completes a circuit 
for maintaining. itself operated from. battery 
through. the lower winding of relay 548, winding 
of relay 637, the right-hand inner operated con- 
tacts of relay 6317, the right-hand and left-hand j5: 
outer operated contacts: of relay. 645 to groind 

' through ‘the right-hand: contact and armature 
of relay 546. : 

Relay 6317 in operating interrupts the locking 
circuit. of relay 630 and thus permits this relay. 

to release. The operation of relay 637 however 
maintains a circuit through the winding of relay | 

664 Closed and thus maintains relay 664 operated 
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20 

as long as relay 687 remains operated. The oper- . 
ation of relay 6371 also interrupts the. locking 

circuit of the figures relay 645 and thus permits 
this relay to.release. Release of relay 645. inter- 
-rupts both the operating and. the locking circuit 
of relay 637 and permits this. relay to release. 
The release of relays 637 and 645 interrupt the 

holding circuit of relay 604 and permits this relay 
to release. 
switching center shown in Figs. 5 and 6 is re- 
turned to the same. condition as it was in begin- 
ning and is thus ready to respond to a directing 
character which. will be transmitted preceding 
the next message transmitted over the receiving 
channel 204 of partly line. 200. 

The circuits at the other secondary switching 
centers shown in Fig. 7 and Figs. 8 and 9 respond 
in a similar manner and first cause the operation 

‘of relays 745 and 137, the release of relays 729, 

Thus the circuit at, the secondary . 
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145, 137, 104 in the order named and thus restore _ 
the circuit to its original condition. 
manner the circuits at the. other secondary 

' switching center shown in Figs. 8.and 9 are. also 
restored to their initial condition in response to 
the figures code combination. immediately fol- 
lowed by an H code combination transmitted at 

. the end.of the message which was transmitted to 
station A. ; 
Assume now that the switching characters pre- 

ceding the next message which has been routed 
by the switching equipment at the central switch- 
ing station to this line will be preceded by a first 
character which will not be the letter A, B, C, 

. D, EB, F, G, X or Y. Under these circumstances 
none of the contacts 616 through §16, inclusive, 
or 623 or 624 will operate in response to this first 
character. Neither will.any of the contacts. 710 
through 746 inclusive or 123.or 724 operate in 
response to the. first character. Likewise none of 
the contacts 910 threugh 916 or 923 or 924 will 
operate in response to. the first. characters trans-~ 

- mitted over the receiving channel 204. Conse- 
quently, none of the switching relays controlled 
by-these contacts will operate to connect any of 
the receiving devices at any of the receiving sta- 
tions to the receiving channel,.As pointed out 
above, following the first signals transmitted over 
the receiving channel one or more letter signals 
are usually transmitted in order to provide -suf- 
ficient time for the switching circuits to function. 
Following the transmission of the letter signals 
a carriage return signal and a line -feed signal 

In a similar: 
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followed by a letters signal are usually.trans- 

mitted in order to properly position the carriage. 
at the receiving instrument at the : station to 
which the message is directed. If none. of the 

switching contacts controlled by the selectors 
at the various stations have been operated when 
the carriage return signal is transmitted over the. . 

system, the selecting equipment at each of the 

secondary switching centers will respond: to this 

signal and. cause the respective contacts 628, 128 

and 928 to momentarily close,and complete cir- 

cuits for the operation of relay 648 at the most 
remote secondary switching center, relay 148. at 
the intermediate switching center, relay 948 at 

the first switching center. The circuit: for the . 

operation of relay 648 may be traced from ground 

through the closed contacts 628, the inner. left- 

hand break contacts.of relay 604 to battery 
through the winding: of relay 648. Relay 648 in 
operating completes a: circuit for maintaining it- 
self operated from battery through the winding 
of relay 648, the right-hand outer break contacts 

of relay 637 to ground. through the right-hand 

operated -contacts.of relay 648. As shown in the 
drawings the operation of relay 648 will complete 
circuits for ‘the operation of relays 630,631 and 

632 because all of. the straps 675 are. shown pro- 
vided between the contacts of relay 648 and. the 

windings of these relays. Consequently, the oper- 
ation of relay 648 will cause.each of these relays 
to operate which in turn will cause the receiving 
equipment at each of the.stations, A, B and C to 
be operatively associated with the receiving chan- 
nel 284, Consequently, all.of these stations will 
receive the following message transmitted: from 
the central switching station. 

In a. similar manner relay .148. completes. a 
circuit for the operation of relay. 133. and the 
relay 183 in turn operatively associates the re- 
ceiving equipment at the station shown in Fig. 
‘11 with the receiving channel 204.. 

Likewise the operation of relay 948 at the 
first secondary switching center. completes cir- 
cuits for the operation of relays 934, 935, 936, 943 
and 944, the operation of which relays. operative- 
ly associate the receiving equipment: of all of 
‘the stations shown in Figs. 12 and 13 with the : 
receiving channel of the party line. 
~The operation of all of these switching relays. 

at each of the secondary. switching centers com- 
pletes the circuits for. maintaining. themselves 
operated under control of the respective relays 
637, 137 and 937, The message following the 
carriage return signal will then be recorded ‘by 
the receiving apparatus of all of the stations 
associated. with the party line. In general this 
message will. be intended for. some one of the 
stations connected to the party line and. the at- 
tendants atthe respective station can. usually 
readily determine from the context of the mes- 
sage the particular station for which it: is in- 
“tended and the message received in the. other 
‘Stations will be ignored and the message ‘con- 
sidered a proper one at the proper. station. -In 
case a message is intended for some. other sta- 

tion than the one. of the stations of this party 
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Jine, the attendants at. one or more of the sta- 
tions may be. assigned the duty. of transmitting 
the message either back to the central switching - 
station or.to the station for which it is intend- 
ed or to the. criginating station. 

Provision has also been made to enable such 
messages to be directed to any one or more but 
not all of the stations connected to any given- 
party line. In order to accomplish this the straps 
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or connections ‘615, 715 and. 915 are provided for 
only those stations to which it is desired to 
transmit the message under these circumstances. 
Consequently, when the relays 648, 148 -and 
948 operate, they will only..operate the switch- 
ing relays, the circuits of which are strapped to 
the.contacts. of the respective relays 648, 148 
and 943. Consequently:only the stations. con- 
trolled by these operated relays will receive. the 
message, : : 

At. the conclusion of the message the figures 
signal followed -by, the H signal will be trans-. 
mitted to. the circuits at each of the secondary 
switching centers which: will respond to‘ these 
signals in the same manner. as described’ above’ 
and restore the circuits’ and ‘equipment. to its: 
original idle or normal condition. : es 

It is also possible to broadcast any message to 
all stations of any given party line .bytransmit- 
ting a carriage return signal or;.any. other spe- 
cifically designated code combination, which will 
cause the relays 648,748 and 948 or relays sim- 
ilar to. these. relays to..operate at each -of .the 
secondary switching.centers. If these relays are 

' thus operated instead of: the’ relays individual to 
each of the stations, they will cause all of the 
individual relays.'to..be. operated. ’.as~ described 

‘above.and cause the message to be recorded. at 
each of the. stations served: by the party line. 
Similarly by suitable’ connecting contacts. on 
these relays and the individual relays described 
above any group of the stations associated -with 
the respective party line. may. be selected. for 

_ the . simultaneous. transmission of messages 
thereto. Additional relays and circuits for. ac- 
complishing this have not.been shown since they 
would be quite obvious to anyone. skilled in. the 
art and could ‘and. would be supplied -by such 
persons when the need arises. The windings of 
relays 468, 148 and 948 ‘or of the additional re- 
lays would ‘be connected through. contacts of 
‘relay 604 to other. contacts controlled by. the 
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followed by.an.H signal will be perforated inthe 
tape at the end of the message. .'The perforated 
‘tape is then inserted in the transmitter... The in~ 
sertion of the tape:in the transmitter causes con- | 
tacts 4445 to close...The closure of these-con- 
tacts ‘merely partially prepares a circuit for the 
operation of relay ii1s. 
Assume further that a message is in progress.of 

. being: transmitted from the central. switching. 
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selector mechanism as desired. The contacts of 
these relays would. be connected to the windings 
of the desired individual relays as. described 
above. ue 

Starting a transmitter 

At any time during transmission of -a message 
from: the central station to any of the outlying 
stations it is possible to interrupt the transmis_-_ 
sion then in progress and send.transmitter start 
signals over the receiving channel 204 of the 
party line 200. . 

As pointed out above, the attendants at each of 
the. outlying stations will perforate the -tape in 
accordance with the messages to be transmitted 
and insert the perforated tapes in. the trans- 
mitter.. Thereafter the message will. be trans- 
mitted under control.of the central station. _ Nor- 
mally,. the operator at.the central switching sta- 
tion will control a special circuit so that it- will 
send out a group of. signals -interspersed with 
pauses of predetermined duration constituting a 
definite pattern of signaling conditions for start- 
ing the transmitters at ¢ach of the stations served 
by the party line either in rotation or selectively 
under contro] of the operator. Assume for ex- 
ample that the attendant at station Dhas oper- 
ated her keyboard. to punch. or perforate tape 
{10 in accordance with a message to be trans- 
mitted from the station shown in Fig- 11. “It is 
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station to the receiving equipment shown at sta- 
tion B. Under, these circumstances, if the opera- 
tor desires to start the ‘transmitter at station D 
she will operate certain switches or other appa- 
ratus at the switching station to initiate the op- 
eration of the transmitter start . circuit. .and 
equipment whereupon.the transmission in. prog- 
ress over the receiving channel 204. fromthe cen- 
tral station to. station B is first.interrupted by 
stopping the transmitter.at the central switching 
station.. After the transmission has beén stopped 
for a short-interval of time of the.order of a half 
of.a second or a second, a blank code combina- 
tion-is transmitted fromthe transmitter start.cir- . 
cuit. over the system. In the blank code combi- 
nation the five significant selecting impulses are - 
all spacing.- This blank code combination when 
transmitted over the receiving channel 204 is .re- 
ceived by the receiving apparatus at. station B. 
This. apparatus however in. responding to this 
code combination does not print any character 
nor does it advance the printing position a char- 
acter space. or respond in any other manner to 
this blank code combination. . 

The selector magnets 692, T02 and 962 also re- 
spond to this blank. code combination.and.: cause 
their respective selector equipments to.momen- 
tarily close the respective blank contacts 627,727 
and 927. - The closure of contacts .627. completes 
acircuit.for the operation of relay 541 from bat- 
tery through the lower winding of. relay 546, 
winding of relay 841 to: ground through the closed 
contacts of 621... The operation of relay 547.com- 
pletes the :circuit for the operation of relay 578 
which relay. in. turn completes the- circuit. for 
maintaining itself operated from battery through 
its winding and right-hand inner operated con- 
tacts and the left-hand break contacts of. relay 
579 to ground: through the right-hand break con+ 
tacts.of key 518.. ‘The operation of ‘relay 578 ex- 
tends a. circuit. from battery through the upper 
winding of relay 546 to the universal contacts 626: 
However, since a circuit was previously completed 
“through. the lower. winding ‘of relay 546. and: re- 
mains. completed through the lower winding ‘of 
this relay. until after the universal contacts 626 

_.open, relay. §48-is maintained: in the position 
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understood, of course, that. switching or directing - 
signals will be perforated in the tape prior to the 
message-and that the figures signal immediately 

shown.. Later when contacts 627-open relay 547 
will release and interrupt the circuit through the 
upper winding of relay 517, , 

Normally. relay 5177:is maintained .in ‘the posi- 
tion shown by current.flowing in a circuit: from 
battery through its upper -winding, lower .con- 
tacts of key 594 to ground through the left-hand 
break contacts of. relay 518.. A circuit. is also | 
completed through the lower: winding. of -rélay 
577 tending to operate its armature ‘to its right- 
hand position. However, the effect of the current 
flowing through the lower winding. of this relay 
is much less than the effect of the current flowing 
through the upper winding of this relay. Conse- 
quently, relay 517 is normally maintained in-the 
position shown in the drawings. . a 

When. relay 547 releases as described above it 
interrupts the circuit-through the upper winding . 
of relay 517. ~The armature of relay.517 does not: 
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immediately mcve to its right-hand position be- 
cause condenser 599 starts to charge,to battery 

potential through the upper winding of relay 511. 
The charging current of condenser 590 flowing 
through the upper winding: of relay 577 is suf- 

ficient to maintain the armature of relay 577 in 
its left-hand position for a period of time ap- 

proximately one-half of a second. At the end 

of this time the charging current of condenser 

399 flowing through .the upper winding of relay 
517 will fall to such value that the current flow- 
ing through the lower winding of this relay will 

‘cause the armature of relay 5717 to be operated to 
its right-hand position, 

If any signals other than figures signals or 
blank signals are received during this one-half 
of & second interval relay 546 will be operated to 
its left-hand position in. a circuit extending from 

battery through its upper winding to ground 
through the right-hand outer operated contacts 
of relay 578 and universal contacts 626. The op- 
eration of relay 346 at this time completes the 
circuit for the operation of relay 579 from bat-— 

_ tery through the winding of relay 5179, the right- 
hand outer break contacts of relay 505 to ground 
through the left-hand contact and armature of 
relay 546,.. Reley 519 in operating interrupts the 
locking circuit of relay 518 which relay releases. 
Upon the termination of the closure of contacts 
626 relay 846 will release and in turn releases 
relay 579 thus cancelling the effect of the blank 
signal and restoring the circuit to its previous 
condition, 
Assuming that no signals are received during 

this interval, as will usually be the case when the 
transmitter ‘start signals are transmitted from 
the central switching station, the operation of 
relay 577 completes an obvious circuit for the 
operation of relay 580. Relay 580 in turn com- 
pletes a circuit for the operation of relays 68! 
and 682. Relays 68! and 682 interrupt the trans- 
mission circuit to all of the stations A, B or C 
which may have previously been receiving a mes- 
sage. Under the assumed condition, in which 
station B had been connected to the receiving 
channel, operation of relay 681 will interrupt this 
connection and maintain the receiving instru- 
ment at station B in its marking condition so 
that this instrument will not receive the remain- 
ing transmitter start signals transmitted over 
the receiving channe] 204 of the party line 200. 
Consequently, these signals will not he added . 
to the message which was in the progress of be- 
ine received and recorded at station B. Relay 
68!, in operating also interrupts the circuit of 
lamp 65! and thus extineuishes this lamp. 
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condenser 512 to acquire a sufficient charge to 

cause tube 510 to pass Sufficient current to oper- 
ate relay 57i. 

During this second and a half. time. interval 
the letter -R signal is usually received from the 
transmitter start apparatus at the central switch- 
ing station. If this signal.has not been received. 
by this time relay 571 will operate and complete 
a circuit for the operation of relay 579. The 
operation of relay 579 at this time interrupts 
the locking circuit of relay 578 which releases 
and causes relay 517 to move to the. position 
shown in the drawings. “The release of relay 517 
in turn eauses relay 589 to release which in turn 
causes relays 68! and 682 to release ond connects 
ground to the right-hand terminal of condenser 
572 thus causing relay 57! to release. Release 
of relay 57! permits relay 579-to release and re- 
store the circuit to the same condition that it was 
in prior to the reception of the blank signal. ‘The 
release of relays 681 and 682 at this time rees- 
tablish any of ‘the circuits from. the receiving 
channel 204 to the receiving instruments at the 
stations shown in Fig. 10 that had been previous- 
ly connected to this channel at the time the blank 
signal was received. Thus under the assumed . 
condition in which station B had been receiving a, 

_ message prior to the reception of the blank sig- 

30° 
nal the circuit to station B will be reestablished 
upon the release of relay 681. ‘Thereafter, the 
remainder. of the message will be transmitted 
over the receiving channel and recorded by the © 
receiving device at station B. 

In other words ifthe proper signals are not re- 
‘ ceived at the proper time or if the pauses are too 
long or too short, ic e., if the pattern of signaling 

- conditions is mutilated or materially altered it. 

40 

will be ineffective to start any of the transmitters.. 
Assume now that.the R signal is received and 

relay 542 will be operated prior to the operation 
of relay 57f, the circuit for the operation of re- 
lay 542 may he traced from ground through the. 

- selector contacts. 622, which are closed in re- 
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Operation of relay 681 completes an obvious | 
circuit for the operation of relay 604 which in 
turn prevents the closure of any of. the contacts 
controlled by the selector 601 from operating any 
of the switching relays controlling the receiving 
apparatus at anv of the stations shown in Fig. 10. 

Relay 68i-in addition completes the filament 
circuit of vacuum tube 570 and thus energizes this 
tube. The operation. of relay 589 as described 
above removes ground from the right-hand ter- 
minal of condenser 572 and thus permits this con- 
denser to start to. charge to a positive potential 

through the high resistance 513. The potential 
of the right-hand terminal of condenser 512 con- 
trols the potential of the grid of tube 570. ‘The 
constants of the charging resistance 513 and con- 
denser 572 together with the constants of tube 570 

- and resistances §74 and 575 are such that it re- 
quires approximately a second and a half for 
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sponse to the reception of the R signal, the left- 
-hand inner operated contacts of relay 68f, wind- 
ing of relay 542 to battery. through the lower 
winding of relay 546. A short interval of time 
after contacts 622 close, contacts 626, will close 
and complete a circuit through the upper winding 

‘of relay 546. Relay 546, however, will be main- 
tained in the position shown due to current flow- 
ing in the above tr aced circuit through its lower 
winding. 

Operation. of relay 542 at this time interrupts 
the locking circuits of all of the relays 540, 53! 
and 541 and thus permits any of these relays to 
release which may have been locked operated 
when this.R signal is received. The release of 
these relays will interrupt certain of the locking 
circuits of relay 542 and cause any of the trans- 
mitters at stations A, B or C to stop as will be 
described hereinafter. The operation of relay 
'542 also completes a circuit for maintaining it- 
self operated from battery through the lower 
winding of relay 546, the winding of relay. 542, 
the left-hand inner operated contacts of relay 
542 to ground through the inner right-hand break 
contacts of relay 505 and the right-hand inner 
operated contacts oi relay 580. 

The operation of relay 542. also connects 
ground to the right-hand terminal of condenser 
572 and thus completely discharges this. terminal 
of the condenser and prevents relay 517i from 
operating, Relay 542 also completes an obvious
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circuit-for the operation of relay 505. Relay .505 

in operating intetrupts the locking circuit’ of re. 

lay: 542 and permits this relay to release when 

contacts 622 open. Relay 505:in: operating: com- 

pletes a circuit fori maintaining itself: operated 
under controlof relay 530.. This locking circuit 

may be traced from. battery. through the winding, 

of. relay $05 and its right-hand inner operated 

contacts to ground through the right-hand inner 
operated contacts of relay 580. | 

The release of relay. 542; when, contacts 622 

open, removes’ ground from the right-hand ter- 

minal of condenser 512: and thus permits this 

condenser to again start: to .charge toa ‘posi- 

tive potential. .If-no further signals ‘are received 

during the. following time interval of -approxi- 

10 

mately ‘one and a half seconds, condenser. 572... 

will be charged to the potential required to. cause 

relay 57f to operate and operate relay: 519. .'The 

operation of relay 5179 causes the circuits at this 

station to. be restored to:their condition ‘prior to 

the reception of the blank signal. 

words ‘the effects of the blank signal and:the 'R 
signal are cancelled in’so far as the* switching 

equipment at this particular station: are’ con- 

cerned. 
» “Thus prior to the second one and onechalf sec- 

ond time interval. relays.585 and 604 are op- 
erated.’ The. operation of.relay 604 disconnects 

- the switching relays for controlling the..receiv- 

ing apparatus at stations-A, B and C..from the 

control. contacts ‘of the selector 60!. Relay 505 

when operated connects the switching ‘relays for 

controlling the transmitting apparatus at.. sta- 

tions A, B and C. to the control contacts ‘of: the 

selector 681: By employing these: two relays one 

20: 
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todisconnect.. the contacts from: the switching. -. 

relays. for controlling. the-veceiving ‘apparatus 

and‘ the other. to “connect. the :contacts:.to: the: 

switching relays for controlling the transmitting 

apparatus; it is possible.to use the same contacts 

to control either the receiving apparatus’ or. the 

transmitting equipment located: at these stations. 

Normally” during: this. second one and one- 

half second. interval a ‘selecting. code combina- 

tion will be transmitted over:the receiving chan- 

nel. and .received.. by the. selector magnet. 62. 

When this.combination:is received by. this. mag- 

net; it, will cause the corresponding contacts .op~ 
érated by it to momentarily close. . If it.-is: as- 

sumed that this. code combination. represents 
tae. letter. -B,..contacts. 6! 

“elose and: complete a circuit. for the operation 
of relay §8f from. ground through contacts 61i, 
teft.center operated contacts of relay -§05;.the 

right-hand: winding of. relay..53{ . to .battery 

through the lower winding ‘of relay 546. .A short 

interval of time later a: circuit will be completed 

through the upper winding of relay 546, the op- 

erated contacts ‘of :relay 5178 and the universal 

contacts $26. However, as described above relay 

546 will remain in the position .shown at this. 

‘time. Relay 53f in operating: completes ‘a “cir- 

cuit. for lighting lamp $5{.to-indicate to the at- 

tendant that the transmitting apparatus at 

station -B is operatively ‘associated: with the 

transmission channel. extending to, the central 

switching station... The operation of. relay .53f 

also. operatively ...associates. the «transmitting 

equipment at station B-with the transmission 

channel and disconnects the apparatus. at sta- 

. tion A from the.channel-extending to the cen- 

will. momentarily . 

t1 

extending to the central switching station dis- 

connects or interrupts the transmission path ex- 
tending to more-remote'stations so. that any dis- 

turbance arising.on the transmitting path more 

remote.from the central switching stations than 

the ‘transmitter .transmitting will. not. interfere 

with or disturb the transmission fo the central 

switching station: 

It should be noted that under the assumed . 
conditions contacts. 611 were. employed first to 

establish. an operative connection between. the 
receiving. channel and. the receiving apparatus 

: of station B and then at a-later. time to: cause. ~ 

the transmitting apparatus at station B. to ‘be 
operatively associated. withthe. transmitting. 

channel... 'Thus, the same set of contacts. con- 

trolled by. the same selector in: response: to..the 

same code combination will: produce different 

switching effects. depending uponthe. type . of 

activating or conditioning» signals. received “by 

such selecting equipment: immediately. preced- 

ing the code combination. employed to control’ 

the switching. apparatus, 

The operation.of relay .531.as described above 

“also completes a locking ‘circuit extending from 

‘battery through the left-hand break contacts: of |. 

key 576, right-hand inner. break contacts. of re- 

lay 542, the. left-hand .winding ‘and inner op- 

erated: contacts. of relay 534 over. conductor 

{082 extending. to: station B then through: the 

winding of relay 1033 to ground through ‘con- 

tacts 1935. ‘These contacts.-will be closed if tape 

{9036 has been. inserted in the transmitter... Un- 
der these circumstances, relay’ 531 is maintained 

operated: and relay 1833 is operated... ‘The .op- 

eration of relay {883 completes.a circuit-for the _ 

operation .of the transmitter start magnet. 1034 

‘at station B’ and thus: releases the transmitter 

» brush arm. 1839 and. causes the transmitter: to 

0 transmit the. switching .signals and the follow- 

ing message. stored in. tape 1038. 

At the end.of the second ‘one and one-half 

second interval, condenser . 572. ‘will. be.. 

charged to a. sufficiently high positive potential 

to cause relay 574-to operate.. The operation 

of relay 57f completes a circuit for the opera- 

tion’ of ‘relay 579 andthe.operation of, relay 579 

in turn restores the circuit-to its condition prior 

:-to. the reception of the blank ‘signal except that 
50 relay. 531.is maintained operated due to the cur- 

rent flowing in its locking. winding.as described 
above. The release of relay 68! will then rees- 
tablish the transmission path. between the re- 

. Geiving device at station B and receiving channel 
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tral switching station: In other words, the con-~ | 

nection: or: operative association of any. transmit- 

ting apparatus. with: the transmitting channel 

294 of the party line, so upon the resumption 
of the transmission ef the message to station B 

the remainder of this message will be trans- 

mitted to-and received at-station B without. any. 

additions, deletions or-mutilations. : 

If it is assumed that it is desired to start the 

transmitter at station D instead of the.one at. 

station B’then the letter J. signal will be trans- 

mitted. during the second one and one-half sec- 

ond interval; When the J signal is received: by 

the selector. magnet’682,; none of the contacts | 

controlled. thereby will be ‘closed since no. con- 
tact-is provided for the letter J. Ifa contact ™ 

‘happens.to be provided for this letter; it will not 

be connected to any ofthe switching relays. 

Consequently none of the switching relays 549, 

531,541 will operate so none of the transmitters 

at stations A; B or C will be operatively:assaciated 

with the transmission channel and none of them 
will transmit any message. material stored: in 
their. respective :tapes even: though these: tapes
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have been previously inserted in the transmit- 
ters. Then at the end of this time interval relay 
571. will operate as described above. and cause 
relay 578 to operate and restore the circuits: to 
the condition they were in prior to the reception 
of the blank signal. : 

Turning now.to the operation of the selecting 
switching equipment at the intermediate switch- 

- ing center shown’ in Fig...7, it will be readily un- 
derstood by those skilled jn the art that-the-selec- 
tor equipment 781. operates in a manner similar 
to that at the more remote secondary switching 
center such as 60f. Here the selector magnet 
102 receives the same signals as received by the 
selector magnet 60{ and causes the correspond -~ 
ing contacts to momentarily close. The blank 
signal causes contacts 727 to close.and operate 
relay 747, Relay 147 causes relay 778 to operate. 
The release of relay 147 upon the opening of con- 
tacts 127.then interrupts the circuit through the 
upper. winding of relay 177 and permits condens- 

* er 190 to start the charge. If any signals are 
received during the charging interval of this con- 
denser relay 1746 will be operated to its left~hand 
position and cause relay 779 to operate and ‘re- 
store the circuits to the same condition they were 
in prior to the reception of the blank signal. 

If no signals are received ‘during this interval, 
as will be the usual case, relay 777 operates to - 
its right-hand position and completes a circuit 
for the operation of relay 780. Relay 780 causes 
relay 781 to operate and this relay in turn com- 
pletes an obvious circuit for the operation of re- 
lay 704. The operation of relays 180 and 781 

condition tube 170 and initiate the charging of. 
condenser 112. If no signals are received dur- 
ing the charging time of condenser 772 which is 
approximately one and one-half seconds, relay 

a
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trolled transmitter shown in Fig. 11. to: the 'cen- 
tral . switching: station .over the transmitting 
channel 205 of the party line 200. The operation 
of relay 738 also disconnects or disassociates the 
transmission channel 265 of party line 280 ex- 
tending to the more remote secondary switching 
centers from the transmitting. channel of. this 
party line’ extending to the: central office. This 
prevents any interference or extraneous currents 
arising upon the channel more remote than the 
intermediate switching station from affecting or 

' interfering with the transmission from this sta~ 
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TT! will operate and complete a circuit for the | 
operation of relay. 119, which relay in operating 
causes the circuits to be restored to the same 
condition they were in prior to the reception of 

_ the blank signal. : 
However, during this time interval of a sec- 

ond anda half the R.signal is usually transmitted 
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over the receiving. channel of the party line. — 
When this signal is received by the selector mag- 
net 702, it will cause contacts 122 to be momen- 
tarily closed. The closure of these contacts cause 
relay 142 to operate and interrupt the locking 
circuit of relay.138 the release of which opens 
up the operating circuit of relay 1112 over the 
conductor {442 extending to station D. Relay 
742 also completes a circuit for the operation of: 
relay 785 which relay locks operated under con- 
trol of relay 189. The operation of rélay 742 also 
connects ground to the right-hand terminal of 
condenser 772 and thus discharging. the con- 
denser and preventing the operation of relay 771. 
Upon. the release of relay 742, which relay will 

_ release only. after contacts 122 have opened and 
relay 705 operated and relay 738 released, the 
charging cycle of the. condenser 172. is again ini- 
tiated. : : 

During this second interval of time a J signal 
will be received which will cause contacts 748 
to be closed and complete a circuit for the opera- 
tion of relay 138. Relay 138 in operating com- 
pletes a circuit for lighting lamp 758 to indicate | 
to the attendant that the transmitter at station 
Dis operatively associated with the transmission 
channel extending to the central switching sta- 
tion... The operation ‘of relay 138 also extends 
the transmission channel from the tape con- 
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tion to the central switching station. 
The operation of relay 138 also completes a 

circuit for operating. relay: i113 and for main- 
taining itself operated from battery. through the 
left-hand contacts of key 116, the inner right- 
hand break contacts of relay 142, left-hand wind- 
ing and left-hand inner operated contacts of re- 
lay 738 over conductor 1112. through the winding 
of relay {113.to. ground through contacts (115. 
As pointed out above; assuming that station D . 
has message material to transmit, tape 1110 will 
be inserted in the transmitter so that contacts 
1115. will: be closed. : . 

At the end of the second second and a-half 
time interval relay 771 will operate and com- - 
plete a circuit for-the operation of relay 119: Re- 
lay 119 will thereupon restore the circuits and 
relays of the: second switching station to the 
same condition they were in. prior to the recep- 
tion of the blank signal except that relay. 138 
is now locked operated. : : 

The operation of relay 1113 at. station D com- 
pletes.a circuit for the operation of the start mag- 
net. {144 from:the source of power 1129 through 
the winding of magnet {114, tape control contacts’ 
(116, switch f147 and contacts of relay (113..-Itis 
assumed that the tape control contacts: {116 will . 
be closed at this time since there should be an 
‘adequate supply of tape available for the trans- 
mission of the message. - The operation of mag- 
net (114 withdraws its armature from engage- 
ment with the stop cam {1718 and permits the 
transmitter shaft carrying the brush: arm tig 
and cam. {{1T to rotate. 

Motor 1118 is continuously operating as’ indi- 
cated above tending to drive the transmitter shaft 
through the friction clutch (179 and gears (80. 
However, it is normally prevented from doing 
this by the armature of relay {114 which engages 
the. stop cam’ 11718. Upon the operation of this 

" magnet its armature is withdrawn and the shaft 
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permitted to be rotated by motor 1118. ' As the 
shaft rotates cam.1117 will rotate and permit 
lever 1176 to rotate in a clockwise direction: as 
viewed in Fig. 11. This will permit plate {110 to 
be rotated also in a clockwise direction. Rota~ 
tion of the plate 1110 permits the extensions ({11 
of levers 1172 to move to the right and thus 
rotate levers 1172 in a counter-clockwise direc- 
‘tion. The rotation of these levers catises the pins © 
attached to the ends of them to rise and engage 
the tape. . The pins which find holes or perfora- 
tions in the tape over them will go through these 
perforations and cause their respective contacts 
to be operated. ‘The pins which find no perfora- 
tions or punches in the tape will be restrained by: 
‘the tape so their respective contacts will not close. Thereafter during the rotation of brush arm fi 19. 
the signals representing the particular code com- binations. perforated in this tape will be trans- 
mitted over. the transmitting channel of party line 209 to the central switching station, 



Near the completion of the transmission of this 
code combination, cam 1111.will return to the po- 
sition. shown. in the. drawings and operate lever 
(176, plate 1170 and: members [112 in the opposite 
direction to that described above and -withdraw 
the pins from. engagement withthe tape 1119. 
At this time lever i113 is. rotated ‘in a clockwise 
direction so that it lowers .the. feed: pawl. 1114: 
which engages the feed ratchet. 1475 and causes 

the tape.f110 to be’advanced so that the next set 
of perforations will be over: the: sensing: pins. 
Upon’ the continued rotation of ‘the: transmitter 

2,866,738 is. 
: the above-identified patent application-of Bacon 
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shaft the above-described operation of the trans-. 
mitter is repeated thus causing the signals stored 
in tape 1110 to be transmitted from the transmis- 
-Sion.channel to the central:switching station. 
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et: al, no! Bo 
The circuits at the first secondary switching 

center respond much in. the same way as: de- 
scribed above with reference to the intermediate 
and more remote secondary.switching centers and 
causes their respective transmitters to-be started 
upon the reception of the code combinations as- 
“signed to.start these transmitters. It is: to: be 
noted that.as.shown in Fig. 9°the G.signal is 
employed ‘both to associate the receiving equip- 
ment-at station G. with the receiving channel and 
the start. transmitter. at’ station F... Similarly 
the letter A signal which is employed to. asso- 

‘“¢late the receiver at station A with the'receiving 
. Channel is also employed.to start the transmit- 

“The above-described -cycle of the transmitter - 
‘is continued.so long as the. supply. of. perfo- 
“rated tape is available for.transmission: so that 

‘contacts’ 1115 and. (116 remain ‘closed. ‘Ifthe 
. supply of ‘perforated tape available for -trans- 
mission is reduced below a predetermined: mini- 
mum, the contacts 1116 will open and interrupt 
the circuit of the start. magnet 1414 which. will 
release and stop the transmission. So. long as 
this’ condition ‘exists the circuit will remain in 
-the position described unless the circuits of ‘the 
central switching station. funetion’ to. change 
them. oS 

As described in. the. above-identified copend- 
ing application of Bacon et al.; the central. office 
switching circuits will. function after’ approxi- 
mately thirty seconds under. these circumstances 
to disassociate the transmitter shown in Fig, 11 
from the transmitting channel and-start some 
other transmitter. ' 

If the contacts 1116 reclose during this time in- 
' terval, transmission will-be resumed. . At the end 

of the transmission of each message a figures sig- 
nal followed by an H signal is transmitted as de- 
‘scribed above. However ‘these signals do notin 
any way affect the. switching equipment which 
establishes the transmission path from this trans- 
“mitter to the transmission channel extending. to 
the central office. Neither do ‘they affect any'of 
the circuits controlling the operation of the trans- 
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ter at station. X, Similarly. the letter C signal 
Jwhich is employed’ to associate’ the ‘receiver at. 
station C with the receiving channel: is also.em= 
ployed to. start the transmitter at station. Yoo. 

It-is to be understood: that the contacts con- 
trolled: by the various selectors at. the secondary 

Switching centers may be associated with or as- 

25: 

signed to any of the code combinations which: 
may be desirable... However «it is essential that 
the.contacts: which control the starting of*the 

_transmitters..be assigned to code.. combinations 
which. will be transmitted by the” transmitter 

‘Start circuits at the’ central switching. station, 
30 

35 

No effort has been made to. make the letters which 
shave been assigned to. the. starting of the various 
transmitters of the: foregoing description corre- 
spond with the letters transmitted by. the start 
circuit in the above-identified patent application 
of Bacon et.al. It.is to be understood that as de- 
scribed in. that copénding application: the. par-: 
‘ticular. characters transmitted by. thé. central 
"Switching station may ‘be altered as desivéd so 
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-that they may be made. to correspond to those 
assumed in the: foregoing description. “It is also 
“possible to. rearrange the cross-connections be- 
tween the contacts of the two control relays such 
-a8,505 and 604 at. the. secondary switching cen- 
ters to correspond to the signals transmitted 
from. the transmitter start ‘circuit. described .in® 

. the above-identified ‘patent application... As will 
mitter at-station D. Consequently.the next mes- ‘- 
sage preceded by its directing signals will be im- 
mediately transmitted to the central switching 50 
station. 

Generally the attendant. at the station D. will 
tear. tape 11109 at. the end..of- the last..message 
available for transmission from station D. ‘This 
means that after the last message has been trans- 
mitted from the station the.end of tape {149 will 
pass through at least a portion of the transmitter. 
When, the end of the-tape passes the position 
which controls contacts 11{5:these contacts’ will 
open and interrupt the circuit-of relays 1143 and 
138 thus permitting. these relays to release. Re- 
lease of relay 1113 interrupts the circuit of the 
Start magnet 1{14 which-thereupon releases and 
stops the transmitter at station: D. Release of 
relay 138 disassociated the transmitter at sta- 
tion D from the transmission channel extending 
to the central switching station:and thus restores 
the switching equipment controlling the trans- 
mitter at station..D to its normal. or, idle condi- : 
tion. Upon the cessation of reception of signals 
at the central station over the transmitting chan- 
nel the: equipment at: this: point. will indicate. to 
the operator thereat that another. transmitter: 
Should.be started. and automatically causes an- 

other transmitter. to: be. started ag described in 
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‘above-identified copending patent 
‘Bacon et, al. 

60°: 
‘that the ‘blank signal employed for conditioning 
the circuits. atthe. secondary switching centers 

‘over: the ‘receiving channel. 

be readily understood by those skilled in. the art, 
the transmitter start circuit of the above-identi- 
fied application. may: be expanded. to transmit 
any number of different start signals. “It is not : 
‘limited to ‘the transmission of only three or four 
:different transmitter start code combinations. but. 
may..be expanded. to include any suitable num- 
ber:such as nine as required in the present ¢ase. 
For a description of the. manner in which these 
Signals are caused to bé transmitted by: an oper- 
ator or automatically, reference is madé to the 

application of 

-In ‘the foregoing. ‘description it was assumed 

for starting or controlling the transmitters was 
transmitted during the transmission of a message 

It has been. pointed 
out that. the. blank signal and. the fellewing 
itransmitter. start-signals are not added to: the 
recorded copy of the message then: in progress 
‘of. transmission and also’ that-they do not cause 
any of.the message signals:to be mutilated or lost. 

The blank ‘signal may also be transmitted at: 
other times without. interfering with any of the 
‘switching ‘signals employed ¢o control the receiv- 
ing apparatus at the stations sérved bythe party 
dine and without affecting the switching: circuits 
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employed to control these receiving instruments. 
For example, if the blank signal followed by the 

‘other transmitter signals. are transmitted. first, 

i, e., when the circuits are in the condition shown 

inthe drawings, they will cause the operation of 5 

the circuits as described above. Namely, relay 

547 at the more remote switching station will be 

“operated in response to the blank signal. Ap- 

proximately a half a second to.a second later, 

relay 571 will-operate and cause relay 58@ to oper- “jg 

ate. Relay 58@ then completes circuits for the 

operation of relays 68/-and 682. Relay 681 in 

turn completes a circuit for the operation.of relay 

“604 and interrupts the circuits between the se- 
lector 691 and the switching. relays for control~ :;5 
ling the receiving apparatus... The R signal then 

“causes relay 542 to operate which relay in turn 

 completes'a circuit for the operation of relay 505. 

Relay 505 establishes. circuits between the con- 

tacts of the selector 691 and the switching relay’ sy 

controlling the transmitters shown in Fig. 10. 

Thereafter the next signal when selected will 

start. one of the transmitters connected to the. 

party line. At the end of the second and a half 

time. interval relay 571 will operate and cause: 

relay 5179 to operate which restores the circuit at 

this’ secondary switching center to its previous. _ 

condition except inthe case when one of the 

transmitters controlled by this station is started 

in which case one of the respective relays 640, 531 « 

ov -$41° will remain operated and the associated 

transmitter. will be operative and’ transmitted 

over the transmitting channel ‘of the party line. 

The equipment at the other secondary switch- - 

ing. centers operates in substantially the same--s; 

manner and controls the. transmitters at these 

. stations under these conditions. It should, be 

noted that when the blank signal is received first, 

it will be impossible to receive any of the switch- 

ing signals for controlling the receiving appa~ 

ratus until all of the signals for controlling the 

transmitters have been received. Consequently, 

transmission of these transmitter start signals 

will in no way be added to any message nor will 

they cause any of the message signals of the - 

message to be. mutilated or lost: ; ' 

The only remaining time during which a blank 

signal may be transmitted is between the figures 

signal and the H signal atthe end of a message 

being recorded by one of the receiving instru-°5 

ments: In this case the blank signal followed by 

the transmitter control signals as: described 

above will be transmitted from a central station 

in the same manner as described above. .Name- 

ly, after the figures signal has been transmitted, 

transmission over the receiving channel will be 

interrupted for a short interval of time, after 

which the blank signal will be transmitted. 

After another short interval of time the R signal 

will be transmitted’and then the selecting code: 

combinations which will selectively start one -of 

the transmitters at one of the stations served by 

the party line.. Thereafter, the H signal will ‘be 

transmitted by the transmitting equipment at 

the central switching station. Under. these cir- 

cumstances, the figures and Hi signals at the end 

of the message would be effective to control the 

switching circuits at each-of the secondary 

switching centers in the same’ manner. as if: the 

transmitter stored signals had not been inter- 

posed between these two signals. a 

As pointed out, above, under usual. conditions it 

igs necessary that an H. signal immediately fol-. 

low. a figures signal. If any other. signal imme-_ 

diately follows the figures signal, the effect.of the 75 
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figures signal will be cancelled. ‘However, in ase 
a blank signal follows the figures signal, the fig- 
ures signal will not be cancelled but. will. remain 

stored in the switching equipment until the end 

of the transmission of the transmitter start sig- 
nals after which the control of the circuit is re- 
turned to. the. message transmitting apparatus 

at. the central station... If the next signal then is 
an H signal, the circuits will. operate as ifno sig- - 
nals had. been interposed between the figures ‘sig--~ 
nal andthe: H signal. If the next signal i3 not 

_ an H signal, then the effect. of. the figures signal 

will be cancelled. : . 

“The manner in which. the circuits function 
under.these circumstances may be readily under- 
stood’ by ‘reference. to the secondary switching 

center shown in Figs.:5:and 6. As will be readily 
understood by those skilled'in the art, the circuits 

at each. of the: switching centers operate in sub- 

stantially the same manner. os 
_ As described above, upon the reception of the 

figures signal by the selector magnet.601, contacts. _ 
625 of the selector 601 will momentarily close and 
complete.a circuit for the operation of the relay 
645. Relay 645 in operating completes a circuit 
for maintaining itself operated from. battery 
through its left-hand winding and the left-hand 
outer break contacts of relay 631, right-hand and 

left-hand outer make contacts of relay 645 to 

ground through the right-hand contact and ar- 
mature of relay 546. Relay 645 in operating also 
extends a circuit from the upper winding of relay .. 

846 to the. universal. contacts 627 as. described 
above. : ; 

If the next signal following the figures signal 

is a blank signal, a circuit will be completed from 

ground through the momentarily operated con- 
tacts 627, which contacts are momentarily oper- 

ated in response to. the reception of the blank 

signal, the. winding of relay 547 and the lower 
winding of relay 546. to battery.. A short interval 

of time later contacts 626 will close. and complete 

a circuit through the upper winding of relay 546. 
However, since the circuit is completed through 

the lower winding of relay 546 first and will re- 

main completed for a slightly longer interval than 

the circuit through the upper winding of relay 
546, ag described above, the armature of relay. 
546 will. be maintained in the position shown in 
the drawings where it will maintain the locking ~ 

circuit of relay 645. Consequently, the reception 

of the blank signal will not cause relay 546 to 

release and thus Will not cancel the effect of the 
previous figures signal. : 

At the end of the ensuing pause in transmis- 

sion, relay 517 will’ operate and cause the oper- 

ation of relay 580,:681 and 682. Following’ this 
pause the R signal will be transmitted over the 

receiving channel which when received by the se- 

lector magnet 601 will cause contacts 622 of the 

‘selector 601 momentarily to-close and complete:a 
circuit. through the winding of relay 542 and 

lower winding of relay 546.. A short interval of 

time later the universal contacts.626 will close 

‘and complete a circuit through the upper wind- 

ing of relay 545. However, sincé a circuit is also 

‘completed through the lower wind.of: this relay 
at. this time, this: armature will remain in‘ the 
position shown. in the drawings and maintain the . 
locking circuit of relay-645. Consequently, the 
effects of the. figures signal is not cancelled... - 

Relay 542 in operating due to current: flowing 

through its winding in the above circuit com- 

‘pletes a circuit for the operation of relay-505 as 
‘described above. Relay 505 in operating com-
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‘pletes a second circuit for maintaining relay 645 
operated from battery through the left winding | 
of relay 645, the left-hand outer break .contacts 

of relay 631, the left-hand and right-hand cuter 
make contacts of relay 645 to ground through 
the center. right-hand armature ‘and operated 
contact of relay 505, Following the R, signal the 
selecting. code: combination will be- transmitted 
for selectively starting one of. the: transmitters. 

_ When this signal is received-it will cause the re- 
spective relay to operate and also cause contacts 
626 to be:momentarily closed. “-Closure.‘of .con- 
tacts 626 at this time completes a circuit through 
the. upper ‘winding: of relay. 546. which relay will 
thereupon be operated to its left-hand position 
because a circuit will not be completed’ to its 
‘lower. winding at this time. However, the oper+ 
ation of relay 846 at this time.is ineffective be- 
cause relay 505 interrupts.the circuit.through the 
left-hand contact of relay 546 and. :connects 
ground to the holding circuit: of relay 645. -Con- 
sequently, the effect of tthe figures signal is ‘not 
cancelled and at the same time the proper trans-~ 
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mitter has been started: ,A short interval: of : 
time later relay 51! will:operate and restore the 
transmitter control ‘circuits at each of-the sta- 
tions ‘to. its normal ‘or inactive condition, © It 
should.be. noted; however, one of the transmitter 
control relays will ‘be: locked operated and the-as- 
sociated transmitter will be transmitting over the 
transmitting channel. 

In restoring the transmitter control. circuits 
‘to their inactive condition relay. 505 will be re- 
leased; however, relay 546 was:previously released 
so that ‘the locking. circuit. of relay 645 is main- 
tained. If the next signal ‘transmitted: from the 
central. switching station by the message trans- 
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mitting apparatus is the H signal, relay 637 will be | 
operated as described above and cause the pre- 
viously. connected. receiving ‘device tobe .discon- | 
nected from the receiving channel. 

If the first signal transmitted from the central 
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switching: station by. the message. transmitting , 
apparatus after the final transmitter start signal 
is not an H signal, relay.637 will not be operated. 
Instead relay 546 will operate to its left-hand 

'. position and interrupt the.locking circuit of relay 
645.and thus cancel the effect of the figures sig- 
nai‘as described above. 5 - 

Keys 576, 716 and 816 are provided at the re- 
spective secondary switching. stations to enable 
.the operator or attendant to stop any transmitter 
and disassociate. it from the transmitting: chan- 
nel and also to disassociate any receiving appa- 
ratus at.any.of the stations:served by the resvec- 
tive. secondary switching centers from the receiv- : 
ing channel of the party line..'The operation of 
key 576, for. example, interrupts any of the lock- 
ing circuits of velay 540; 534. or §41--which may 
be completed at the time key 576 is. operated. 
Interruption of any of these locking circuits will 
cause the respective relay to release and also in- 
terrupt. the control circuit at the respective sta- 
tions which will cause the transmitter at that 
station to stoptransmission,. The release of the 
respective relay 540, 531 or 541 will interrupt the 
transmission, path. between the. previous ‘operat- 
ing. transmitter and the transmitting channel of 
the party line. ey 

In addition, the operation of key 516 inter- 
tupts the locking circuit. of relay.578. so, that:re- 
lay 518 will release as soon as relay 547 releases, 
when, and if, these. relays are operated in -re- 
sponse to. the transmission: of transmitter start 
signals from. the central station, Consequently, 
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‘with key.576 operated, it is impossible to start any 
of the transmitters ‘at the stations controlled by 
the respective secondary switching centers in re- 
sponse t6:transmitter start signals transmitted 
from the central switching station. 
“The” operation of: key .576 also’ completés ‘a 

circuit for the operation of relay 637. from ground 
through. right-hand operated contacts of key 516, 
winding .of relay 631 to battery, through the lower 
winding of. relay 546. .The operation of relay 
637 interrupts the locking circuit of any af the 
relays 629, 636,631 or 632 which may have been 
operated prior to the operation of relay 637.. The 
release of these relays’ disassociates any of the 
receiving . instruments at’-any of the stations 
shown -in- Fig. 10 with the receiving channel. of 
the party line. ‘The operation of relay 6387 also 
maintains ‘an operating or locking circuit for re- 
lay 604. Consequently, relay 664 will be operated 
if it ‘were previously released upon the operation 
of key 576,.The operating or locking circuit for 
relay 604 at this time may be‘tracéd from’ battery 
through winding of relay 604, the left and inner 
operated contacts of relay 637 to ground through 
the right-hand operated contacts of key 5178. 

Thus, upon the operation of key 5178, all of the 
transmitters or. receivers controlled by this sta- 
tion will disassociate with ‘the respective trans- 
mission channels and the’ switching circtits all 
rendered non-responsive to further. message or 
switching signals transmitted over the party line, 

_ dt is to be noted that relay 542 when operated 
in response to transmitter start signals as: de- 
scribed. above, will remain operated until all of 
the relays 540, 53! and 541 have released ‘and 
relay 595.-has operated, thus insuring that the 
switching ‘circuits will-be in condition to properly 
respond to the next signal transmitted over. the 
receiving channel to selectively start the desired 
transmitter: and. associate it with transmitting 
channel of the party line. a 

In a’similar manner, relay 637. upon operation 
completes circuits for maintaining itself operated ° 
under control of relays 630, 631, 632, 629 and 648, 
Consequently, relay 637 will not release. after it 
has once operated until all of these relays. have 
released, This. arrangement insures that switch 
ing relay: 630, 631, 632, 629 and-648 wil} all be re- 
leased and in condition to properly respond to 
switching ‘signals transmitted over the receiving 
channel of the. party line, preceding the next 
message. The. corresponding ‘keys, relays, and 
circuits at the other secondary switching operate 
in substantially the same manner as described | 
above. : ; 

What.is claimed is: - 
1. In a telegraph system, a selector controlled 

by permttation code combinations, a first group 
of switching devices, a..second group. of said: de- 
vices; apparatus responsive to a predetermined 
group. of code combinations received in-a:con- 
secutive order for operatively associating: said 
first group.of switching devices with said selector 
for control by. succeeding code combinations, 
other apparatus for operatively associating said 
second group of switching devices ‘with said selec- 
tor for control by succeeding code combinations 
which are of the same character. as said first- 
mentioned: succeeding. code combination. 

2. Ina telegraph system, a plurality. of tele. 
graph stations, a telegraph transmission: path 
extending to all ‘said stations, telegraph trans- 
mitting apparatus. located at-a plurality of: said 
stations, telegraph receiving apparatus located at 



16 
a plurality of said stations, switching equipment 

for selectively controlling said transmitting appa- 

yatus in accordance with telegraph signals trans- 

mitted over said line when said telegraph signals 

are preceded by predetermined. signals, other 

switching apparatus for selectively controlling 

said receiving apparatus in response to the same 

telegraph signals when preceded: by other pre- 

determined telegraph signals. 

3. In a telegraph system, a plurality of tele- 

graph stations, a telegraph transmission system 

extending to all said stations, telegraph trans- 

mitting apparatus located at a plurality of said 

stations each of which is designated by a. tele- 

graph code, telegraph receiving apparatus located 

at a plurality of said stations each of which is 

designated by a telegraph code, said code designa- 

tions for designating said receiving apparatus and 

said transmission apparatus including the same 

combinations, switching apparatus for controlling 

said transmitting apparatus and said. receiving 

apparatus upon reception of the respective code 

combinations designating the respective appa-~ 

ratus and means responsive to predetermined 

signals preceding said designating combinations .2! 

for distinguishing between code combinations for 

controlling said transmitting apparatus and the 

same combinations for controlling said receiving . 

apparatus. . . 

4. In a telegraph system, a plurality of. tele- 

graph stations, telegraph transmission paths ex- 

tending, between said. stations, telegraph trans- 

mitting apparatus located at a plurality of said 

stations each of which is designated by a pre- 

determined telegraph signal, telegraph receiving : 

apparatus located at a. plurality of said stations 

each of: which is designated. by a predetermined 

telegraph signal, a first group of switching de- 

vices for controlling said transmitting apparatus, 

-a second group of switching apparatus for con- 
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trolling said receiving apparatus upon the recep- ° 

tion of respective signals designating the respec- 

tive apparatus and means responsive to prede- 

termined. signals preceding said designating sig- 

nals for distinguishing between code combina- 

tions for controlling said transmitting apparatus 

and the same signals for controlling said receiv- 

ing apparatus and other switching apparatus re- 

sponsive to other telegraph signals for extending _ 

the transmission system to a plurality of said - 

receiving devices when said first. mentioned 

switching apparatus fails to extend said channel 

to any of said receiving apparatus in response to 

transmission of signals preceded by signals desig- 

nating receiving apparatus. 

5. In a telegraph: system, a plurality of tele- 

graph stations, telegraph transmission paths ex- 

tending between said stations, telegraph receiv- 

ing devices located at;each of a. plurality of said 

stations each of which is. designated by preas- 

signed permutation code’ signals, switching ap- 

paratus for selectively extending said transmis- 

sion. path to each of said receiving devices, con- 

. trol equipment responsive to the signals designat- 

ing said stations and controlling said switching 

apparatus and extending said path to the respec- 

tive receiving devices, other switching apparatus 

for extending said path to at least one of said 

receiving devices when said first switching ap- 

paratus does not extend said path to any of said 

receiving devices. 

6. The method of operating a system in which 

intelligence is transmitted by permutation code 

combinations and selective control of a trans- 

mitter to transmit and selective conditioning of 
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‘a receiver to receive incidental to the transmis- 

sion. of the ‘intelligence are accomplished by re- 

mote control by a chosen sequence of code com- 

binations, which comprises, transmitting one-and 

the same code combination for selectively con-~ 

trolling a transmitter to transmit and condition- 

ing a receiver to receive dependent upon. the 

transmission precedent to said code combination 

of different activating signaling conditions. 

7. In-a system, in which message code groups. 

are accompanied’ by address code groups for the 

purpose of directing. message code groups incom- 

ing to a channel to selected stations of address 

upon said channel, the method of operating which 

comprises, transmitting code. combinations as- 

signed to stations upon the channel to cause the 

direction to such stations of messages addressed 

thereto and transmitting another code combina- 

tion for causing the reception at at least one sta- 

tion upon said channel. of all message code groups 

incoming to said channel but not accompanied . 

by code addresses assigned to any station upon 

said channel.. . 

' 8. In. a telegraph system, a first group of tele- 

graph instruments, a second group of telegraph 

instruments, a first group of switching devices 

for controlling said first group of telegraph in- 

struments, a second group of switching devices 

for controlling said’ second group of telegraph 
instruments, signal responsive apparatus, instru- 

mentalities responsive to a predetermined con- 
secutive group of permutation code signals for 

establishing an operative connection between said 

signal responsive apparatus and said first group 

of switching devices, other instrumentalities re- 

sponsive to a predetermined pattern of signaling 
conditions for establishing an operative connec- 
tion. between said signal responsive apparatus and 
said second group of switching devices, apparatus 

responsive 'to all signals other than said prede- 

termined group of signals and said pattern of 

Signaling conditions for canceling.the effect of 

the first signals of said first group of predeter- 

‘mined consecutive signals and. means responsive * 

to said pattern of signaling conditions for dis- 

abling said canceling instrumentalities. 
9. In a telegraph system, a signal. responsive 

device and selector mechanism controlled there- 
by, a first group of switching devices, a second 
group. of switching devices, apparatus respon- 
sive to a predetermined and consecutive group 

of signals for establishing an operative connec- 
tion between said first group of switching devices 

and said selector mechanism, apparatus respon- 

sive to a predetermined pattern of signaling con- 
ditions for establishing an operative connection 
between said selector mechanism and said second 

group of switching devices, instrumentalities re- 

sponsive to: ail signals and signaling conditions 
other than said predetermined and consecutive 

group and said predetermined pattern of signal- 
ing conditions for canceling the effect of the first 
portion of said group of predetermined consecu- 
tive signaling conditions and other instrumen- 
talities responsive to' said pattern .of signaling 
conditions when received during said predeter-. 
mined group of consecutive signaling conditions 
for disabling said canceling instrumentalities. 

10. A method of selectively controlling a plu- 
rality of groups of telegraph instruments. which 
comprises transmitting a predetermined and con- 
secutive group of signals followed by- a selective 
signal for selectively controlling one group of 
said instruments, transmitting another group of 
predetermined signaling conditions followed: by
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