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1 
This invention relates. to. permutation code, 

start-stop telegraph interecommunication systems 
of the type arranged for half- -duplex. operation in. 
which | transmission may be accomplished : in one 

¢ the. other direction at a time over a ‘subscriber 
loo d circuit but not in both directions simultane- 
ously. 

re. particularly the invention, relates, to such 
systems in which automatic transmitters, for eX~_ 
ample, | tape controlled . _transmitter-distributor- i 
sets, aré. utilized for. transmission’ ‘and supplied. 
with message material from time to time by 
means of a reper rforator controlled. by. another in- 
coming: ‘telegraph line or loop cir cuit. . 
In an exemplary embodiment. there are as- ; 

sumed. ‘tobe a plurality of outlying subscriber sta-_ 
tions each with ‘its own loop.circuit, terminating. 
at.a common switching’ center, ‘each loop. circuit: 
haying” a, termination for messages incoming at. 
an oper: ating or switching ‘position. in the switch- 
ing. center. Four. subscriber loop. ‘circuits .are 
shown ‘and described herein as. respectively. ter-. 
minating ’ at four operating positions. - "Each. op-:: 
erating position . comprises . manually operated | 
means for connecting. ‘itself with one, or more. of 
the loop circuits other than the. one. which ter=. 
mihatés thereat, for retransmitting the messages 

6 

incoming | over ‘the Joop circuit terminating there-_ . 
at, to one or more of the other loop circuits, as 
desired. 

“An. object of the invention ‘is ‘to automatically 
indicate at any one of the operating. positions, at. 
which an incoming” message is received over a. 
loop circuit, one or more of the. other loop circuits : us 

35 to which the incoming message is’ ‘to be retrans- 
mitted, 
Heretofore a. unitary. machine known. as, ‘the’ 

typing reporforator ~ transmitter - distributor set . 
which... includes..a typing | reperforator, . a tape. ... 
transinitter, swi itching: mechanism and.a “simpli- , 
fied. mechanical. interconnection. between. the tape n 
transmitter and. the switching , ‘mechanism, | 

matically - directing and. transmitting - -messages.. 
from ‘a. ‘station of origin-to a.station. of. destina-. 
tion. ‘through a switching’ cénter, in accordance . 
with. and. under the. control of. a directing, or. ad-., 
dress, character’ signal ‘preceding. the message and. 

_ Signals following “end-of~message” character 
each, message, 

at | aocordance wiih g the. pr 

set, at. eath.or rating. position. is. adapted to. re-. 
perforate,. ype, store.and retransmit the message 
signals. incoming -over. its respectively associated . 
subscriber Joop circuit.to. any one or more of the. 
other. loop. circuits when.such other loop. circuits. 
pecome available for. use.. The, message signals 
incoming. over any -one of the.subscriber. loop cir- 
cuits are perforated. in. the. tape. for retransmis-.. 
sion, through. the switching ‘mechanism and: the. 
istributor,.in turn, to. the repeater relays.of the, 

other subscriber. leop .circuits. . When..one..only. 
ofthe. other. Joop, circuits is selected the repeater, 
relay of. such other. loop circuit. only. effectively 
repeats - the message Signals, ‘but. when. two or 
more of the other loop circuits. are, selected the. 
repeater relays .of..only. the selected loop circuits 
effectively. repeat . the. message, the .repeatered . 
message being. transmitted over the selected loop. 
circuits simultaneously. . ‘The directing or address 

‘A signal or, signals corresponding to certain let- 
ter. characters which precede the message, how- 
ever, are -perforated. in the tape. for transmis- 
sion through the switching mechanism. but not 
through the distributor, .to cause. to light at a.lo-- 

5 cation corresponding | .to, the; operating position . 
whereat the signal is received, a directing lamp. 
or lamps respectively. indicating. the-loop circuit. 
or.circuits over.which the message signals are to 

os be.r epeated... -An attendant atthe switching cen- , 
pon, observing. the. lighted lamp or lamps, 

momentarily. closes, a. selecting key for. each. of . 
the loop. circuits, So. indicated, to condition them, 
and then momentarily closes a start. key individ- 
ual. to. the operating ‘position at..which. the.mes- 
sage signals are received, to cause the transmit-. 
ter-distributor thereat. to respond to.the perforat- 
ed_signals in .the. tape. whereby. the, message. sig-., 
nals. i ransmitted to the repeater Yelays. of the. 
desire loop. circuits. At. the .completion .of the. 
transmission of. the message the incoming ; “end-. 
of-message”’. signals, that is,.““figures-H,” are. ‘per= 
forated, in the tape, and like, ‘the directing signal, . 
are transmitted through the switching. mecha- 

+; Nism.only, whereby. the tape Aransmnitter and dis- 
45 tributor are. automatically . stopped... Sigh 4 

aA. feature. .of. the. invention is the provision Of: 
operable. means. at an, operating position. in a. 
switching center. for causing..to be -indicated, in: 

-response . to: cone. or more: directing. code.. signal. 
combinations. incoming. over, the loop circuit ter- a 
minating | atthe, operating position, the. one., or. 
more of: the. other lon, circuits: :over which the in- 

Another: feature. As, ‘the- provision. of means. in 
rat y of subs eriper loop, elreuits.messa Sistbute 58 the switching mechanism of the typing reperfo-
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rator-transmitter-distributor set for controlling 

in response to coded signal combinations incom- 

ing over any one of the loop circuits the selections 

of the signal lamps which indicate one or more 

of the other loop circuits over which an incom- 

ing message is to be repeated. 
Another feature is the provision of means for 

making busy one or more of a plurality of loop 

circuits in response to code signal combinations 

received from another of the plurality of loop 

circuits. 
Another feature is the provision of manually 

operable means for conditioning one or more loop 

circuits to receive the message incoming over 

another of the subscriber loop circuits in accord- 

ance with the signaling lamps lighted in response 

to one or more directing code signal combinations 

incoming over the other one of the loop circuits. 

Another feature is the provision of manually 

operable means for each of a plurality of loop cir- 

cuits for conditioning, when operated in accord~ 

ance with one or more signaling lamps lighted in 

response to one or more directing code signal 

combinations, respectively, incoming over another 

of the loop circuits, the one or more of the plu- 

rality of loop circuits to receive a message incom- 

ing over the other one of the loop circuits. 

Another feature is the provision of manually 

operable means at each of the operating positions 

for simultaneously completing the connections of 

one or more loop circuits conditioned to repeat a 

message incoming over another of the loop cir- 

cuits, through the operating position whereby the 

message incoming over the other one of the loop 

circuits may be repeated to the first-mentioned 

one or more loop circuits. 

Another feature is the provision of means for 

sending a warning signal over a selectively seized 

one or more loop circuits of a plurality of loop 

circuits desired in a connection whenever the 

seizure of one or more others of the loop circuits 

of such plurality must be delayed because they © 

are busy in one or more other connections, the 

warning signal being repeated continuously over 

the seized loop circuits until the busy loop circuits 

are free and available for the desired connection, 

thus precluding the use of the seized loop circuit 

by its respective outlying station. ; 

‘Another feature is the provision of. lock-out 

means at each of the operating positions for pre- 

venting at the operating position the reception 

of message signals in the loop circuit terminating 

at such position, that is, primarily connected 
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thereto, when the signals are being transmitted _ 

to such loop circuit from another of the operating 

positions. : ; 

Another feature is the provision of other lock- 

ing-out means at each of the operating positions 

for preventing at the position the transmission of 

message signals over the loop circuit terminating 

at such position, that is, primarily connected 

thereto, at a time when message signals are being 

transmitted over such loop circuit from another | 

operating position. 

Another feature is the provision of an arrange- 

ment in an intercommunicating telegraph system 

for permitting the simultaneous routing of two 

ot more messages, each to one or more subscriber 

loop circuits at a switching center, such message 

routings being independent of each other in that 

none of the loop circuits is connected to receive 

more than one of the messages so routed. ° 

The above and other objects and features of 

this invention are set forth in the following 

description and appended claims and may be 
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more readily understood if considered in con- 

junction with the accompanying drawings, in 

which are shown four of a plurality of sub- 

scriber loop circuits arranged for interconnection 

through a switching center, with only such appa- 

ratus as is necessary for a clear understanding 

of the invention. : 

The accompanying drawing shows the equip- 

ment at the switching center, of which: 

Figs. 1 and 3 show operating positions L, Ss, Y 

and T arranged to receive messages incoming 

over subscriber loop circuits L, S, Y and T, respec- 

tively; and 

Figs. 2 and 4 show the terminations of sub- 

scriber loop circuits L, S, Y and T with means 

for effectively associating any one of the sub- 

scriber loop circuits to one.or more of the other 

loop circuits so that signals incoming over any 

one of the loop circuits may be repeated to one 

or more of the other loop circuits, as desired. 

GENERAL DESCRIPTION 

The arrangement. contained in Figs. 1 to 4 

shows a plurality of subscriber loop circuits re- 

spectively arranged to terminate incoming calls 

at a corresponding number of operating positions 

at a switching center, each loop circuit being ar- 

ranged for a secondary connection to one or more 

of the other of the loop circuits. by manually op- 

erated switches at the operating position of the 

loop circuit over which the cail-is received, Ac- 

cordingly, each operating position includes in ad- 

dition to its own position equipment and the 

equipment required to function with its own loop 

5 eireuit, equipment for each of the other loop cir- 

cuits whereby the routing of messages from its 

own loop circuit to one or more of the other loop 

circuits may be readily accomplished. Although 

four operating positions, namely, positions L, 8, 

Y¥ and T, respectively, terminating four loop cir-— 

cuits, are shown, it is understood that a. greater 

number of operating positions may be provided 

to terminate a correspondingly greater number of 

loop circuits. In the upper part of Fig. 1 is shown, 

in detail, the position equipment provided at op- 

erating position L at which calls incoming over 

loop circuit L.are received. In the upper part of 

Fig. 2 is shown, in detail, the relay network equip- 

ment for each of the other loop circuits provided 

for manually establishing connections, as desired, 

between a transmitter associated with loop cir- 

cuit LL over which an incoming call is received, 

and each of the other loop circuits. In the lower. 

part of Fig. 1 is shown, in diagrammatic form, the 

position equipment provided at operating posi- 

‘tion S, which equipment is identical with that 

shown for operating position L in the uPper part 

of Fig. 1. In the lower part of Fig. 1 is shown, 

in detail, the relay network equipment for ‘each 

of the loop circuits arranged in a manner similar 

to that mentioned above for the relay network 

equipment for loop circuit L except that the con- 

nections in this case may be established between 

loop circuit S over which an incoming call is re- 

ceived and each of. the other loop circuits, such 

as loop circuits L, Y and T and any other loop 

circuits; not shown, that.may be added. In the 

upper part of Fig, 3.is shown, in diagrammatic 

form, the position equipment provided at oper- 

ating position Y, which equipment also is iden- 

tical with that shown for operating position L in 

Fig. 1. In the upper part. of Fig. 4 is shown, 

_partly in:detail, the relay network equipment for 

each of the loop circuits provided for manually 

establishing connections, as desired, between the -
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eB circuit T and’ each of the other loop circuits: 
‘The equipment provided at each of the operat-. 

ing positions: sa agate wd unitary. device. referred. 

etween™ the transmitter associated. gers 

; transmitting elutch ‘magnet. I-~TR and distributor 

me leotaviem responsive to tape perforated code 
signal’ combinations for completing several kinds’ 

cuits for. performing* functions rather ‘than 
retransmitting message” signals, This type .of 
unitary device is disclosed in United’ States. Pat- 
ent” "2,348, 214, eranted to BE. A, Gubisch on’ May 

States Patent 2,480,447, granted to D. EB. Branson 
et’ al. on November 11, (1947. The’ ‘parts of the 
specifications” and drawines of those” patents, 
which are pertinent’ to the typing reperforator- 
transmitter-distributor set, are hereby incor- 
porated in’ the’ present disclosure as if fully set 
forth herein: 

Each sett! ng of ‘the tape. sensing elements, or 
pins; provided in the’ automatic tape transmit-" 
ter of the typing reperforator-transmitter- dis~- 
tributor’ set is transferred to cam- operated’ re~- 
transmitting contacts for the purpose of repeat- 
ing he sensed signal combinations. The transfer . 

and employed in: the’ disclosure of United 
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is‘ accomplished ' by a ‘plurality. of transfer levers . 
that are. respectively brought into contact with 
the’ sensing elements permiutably sét by the per- 
forated tape and this setting ‘is established on a 
corresponding number ‘ of contact assembly groups 
through. ‘sliders individual to each of such groups 
and, articulated to the transfer levers. . These 
sliders’ in response to signal combinations, effect 

for etransmitting message signals and other of 
which perfortn. functions such as signaling and 
the like.’ Within each contact group there are 
several.contact assemblies and the switching cir- 
cuits are in electrical association with correspond-. 
ing ontact. assemblies in. several contact groups 
so that ‘the ‘switching may be selectively accom. 
plished through a séries of. contact assemblies, 
one in each group, operated in permutations by 
the- ‘plurality of sliders under control of the. per- 
forated tape.” In other words, each of the switch- 

‘citits “is closed in response to a predeter-' 
mined sequence of operations of the contact as- 
semblies, one in each’ group, whereby the“ de-" 
sired | switching is effected - only in ‘response 
to its: predetermined combination: of signal 
inipulsés © in pérforated tape, or control strip. 
When the switching desired is to. complete’ ‘a sig- 
naling’ function,’ the ‘circuit completed therefor 
does not inelude ‘the transmitting contacts of the 
distributor but includes’ one ‘contact assembly. 
only” of each group or’a contact. assembly-of each 
group and the armatures of its corresponding 3 re~ 
lay’ to: ‘perform ‘the necessary function: Message 

: signals are - -transmitted over a circuit having. 
paths permutably. conditioned through one con- 
tact. assembly of each group and then compieted 
through - the. transinitting: contacts:of -the ‘dis-. 
tributor. Message communication channels are, 

the utomatic opération of a special switching: 
echanism for closing a, plurality of circuits some. 

ich cooperate with the distributor contacts. 
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. cludes’ reperforator I-162 and ‘transmitter-idig- 
tributor, I+f03. The transmitter-distributor 
L-103- includés’ “transthitting® contacts’ ‘Ts ‘ 

clutch, thagnet L-DR. Typing reperforator. L=102 
OF set I-0l. is provided. to receive’ signal com- 
‘ pinations” from. loop. citéuit L shown entering the 
system. at the lower left- hand corner, of Fig. 4, 
the loop circuit, upon receiving the incoming sig-. 
nals, being « effective . to operate line relay 20-1 
which. repeats the incoming signals ‘to. the se-" 
lector magnet” L-SEL of typing: reperforator 
L-192, Selector magnet L-SEL, in response to 
the incoming signals, ‘Galises code signal combina- 
tions to bé perforated in the tape and the ‘char- 
acters corresponding to thésé signals to be prin 
on the tape. As heréinbefore stated, each inco 
ing message is precéded by a directing code Sig- 
nal and is followed. by code ‘signal combinations’ 
for “figures H” which. indicates the end of the 
message. The ‘directing code signal. is a _fune=. 
tional signal and like a message signal is effective 
to. perforate thé tape, print the corresponding’ 
character on thé tape and permutably operate’ in 
a switching mechanism a. plurality of sliders in 
a combination corrésponding to that of the sig- 
nal. However, the combination” of. ‘sliders’ op- 
erated in response to the directing code Selects 
and closes a particlar circuit of a plurality. of. 
work or function controlling circuits to light one 
of several directing lamps associated with the op- 
erating position L, and the selected lamp. indi-. 
cates to which of the loop circuits the message 
incoming at. operating position Lis to be re- 
transmitted, The work circuits are selectively 
closed, one in response to each. directing code 
signal, by four-of five contact assemblies of the 
five groups Lar to Le, Lie to Les, Laz to Le, Las 
to Led ‘Las ‘to Lés and the multiarmatures of each 
of relays L-105 to L-109, ‘the relays being. respec- 
tively. controlled, by’ the contact assemblies. Lei, 
Lez, Les, Les.and-Les of the, five groups which 
respectively. correspond, to the: five selecting -im= 
pulses ‘of a. signal code combination. Contract as~. 
sembliés Lai to Las respectively cooperate. with 
contacts ‘Nos, | to 5: of transmitting contacts. 
T-104, to: complete the circuit for. retransmitting. 
message Signals perforated i in the tape as received 
over loop. circuit L.: . 

An understanding of” ‘the receiving, : switching’ 
and. retransmitting equipment employed: in-.the. 
intercommunication system .herein described; 
may. -be had by referring: to Figs. 91 to:96, inelu- 
sive, of D, E. _Branson:et al... Patent 2,430,447, 
supra.. The ‘retransthitting: apparatus as shown: 
in Figs. 91, 92 and 93 of the Branson et.al. patent, 
is provided with a’ group of tape sensing’ pins, 
one each being provided for each‘of the elements 
of a code signal combination, five such ping being’ 
provided in’ accordance with ‘the five-tnit. code’ 
signaj used’ herein.’ Each slider is controlled by 
a tapesensing pin through a chain of levers ‘and - 
since’ these sensing pins are controlled ‘by’ the’ 
perforated: tape, ‘the chains: of: levers are there> 
fore under control of the’supply-of tape between 

_ the: perforating-position: andthe transmitting: 
position. Consequently, each chain of levers may
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remain substantially stationary or be actuated in 

accordance with perforations in the tape. A 

driving shaft, such as that designated in Figs. 91 

-and 95.of the Branson et al. patent by reference 

numeral 9153, is driven by a motor, not shown 

in the Branson et al. patent. A rotatable shaft 

is driven from the driving shaft and is controlled 

py a transmitter clutch magnet and an armature, 

such as magnet 914! and armature 9113 of the 

Branson et al. patent. When the transmitter 

clutch magnet is operated the rotatable or driven 

shaft is permitted to engage the driving shaft 

which is continuously rotating and five cams 

fixedly mounted on the driven shaft make one or 

more revolutions, the number depending on the 

number of start-stop five-unit code signals trans- 

mitted by means of the perforated tape. During 

the first portion of a revolution the tape-advanc~- 

ing cams will cause the tape to be advanced one 

position through the retransmitting head, such as 

that designated 2806 in Fig. 28 or 9196 in Figs. 

91, 92 and 93 of the Branson et al. patent. For a 

more detailed description of the manner in which 

the tape is advanced through the transmitting 

head, reference ig made to BE. A, Gubisch Patent 

2,348,214, supra, or A. H. Reiber Patent 2,213,475, 

issued September 3, 1940. The disclosure of 

Patent 2,213,476, is also hereby made as part of 

this disclosure as if fully set forth herein. After 

the tape has been advanced by the tape advanc- 

ing mechanism the code sensing cams on the 

driven shaft will cause the lever chains to be op- 

erated either to their upper or lower positions, 

depending on the code combination of the signal. 

Fach of the lever chains comprises a vertical 

slider, such as that referred to in the Branson 

et al. patent as slider member 9110. When a 

slider is operated to its upper position, in accord- 

ance with the position of its corresponding sens- 

ing pin with respect to a perforated signal in the 

tape, its corresponding contact group, such as 

groups Lai to Lei, is operated to its left-hand 

position, whereas when a slider, say another 

slider, is operated to its lower position the corre- 

sponding.contact group, such as group Lae to Les, 

is operated to its right-hand position. A second 

driving shaft, such as that designated in the 

Branson et al. patent by reference numeral 9151, 

is driven from the same motor as the above-men- 

tioned driving shaft 9153 and is also continuously. 

rotating. Also, a second rotatable shaft is driven 

fromthe second driving shaft and is controlled 

by a distributor clutch magnet, such as magnet 

91417 of the Branson et al. patent. The second 

driven shaft also has mounted thereon five cams 

arranged during each revolution thereof to con- 

tro] the closure of the transmitting contacts, such- 

as transmitting contacts L~104, in such a manner 

that contact Nos. { to 5 permutably close,one 

after another in succession. Transmitter clutch 

magnet 9114 and distributor clutch magnet 9147 

of the Branson et al. patent respectively corre- 

spond to transmitter. clutch-magnet L-TR and 

distributor clutch. magnet. L-DR ofthe reper- 

forator-transmitter-distributor set L-16{ of the 

present application. 

Message signals incoming over loop circuit Land 

repeated by line relay 2L-{. to selector magnet 

L-SEL of reperforator L-102 are retransmitted 

by the transmitting contacts L-104 of transmit- 

ter-distributor. L-!@3 to transmitter relay 2L-2 

which then repeats the signals through each of 

the loop repeater relays L-ST, L-YT and L-TT.. 

Each of relays L-ST, L-¥T and L-TT is arranged 

to repeat the signals over its respectively asso~ 
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8 
ciated loop circuits S, Y and T, providing the 

selecting key, such as one of loop selecting keys 

LSK, LYK and LTK, which are provided for. 

their respectively associated loop circuits, is oper- 

ated. The operation of the desired selecting key, 

say key LSK, operates a relay, such as relay 

L-SA which opens a normally closed shunt path 

around the armature and contact of its loop re- 

peater relay, say relay L-ST, to permit the signals 

to be repeated over the associated loop circuit, 

say loop circuit S. In a similar manner, signals 

incoming over loop circuit S are repeated by line 

relay 2S—i to the reperforator-transmitter-dis- 

tributor set at operating position S, signals in- 

coming over loop Y are repeated by line relay 

4&Y-1 to the reperforator-transmitter-distributor 

set at operating position Y and signals incom- 

ing over loop T are repeated by line relay 4T-I 

to the reperforator-transmitter-distributor set 

T-381 at operating position T. 

The preparation for effective association of the 

transmitter of each loop circuit reperforator- 

transmitter unit with each of the other loop cir- 

cuits is accomplished by relay groups respectively . 

provided for each of the other loop circuits. . For 

example, relays L-SA, I-SB, L-ST and L-SC 

constitute the group provided to establish a 

transmission connection of the transmitter of 

messages incoming over loop circuit L to loop 

circuit S at operating position L; relays L-YA, 

L-YB, L-YT and L-YC constitute.the group pro- 

vided to establish a transmission connection of 

the same transmitter to loop circuit Y at oper- 

ating position L; and relays L-TA, L-TB, L-TT 

and L~TC constitute the group provided to es-. 

tablish a transmission connection of.the same. 

transmitter L to loop circuit Tat operating po- 

sition L. Ina similar manner, relays S-LA, S-LB, 

S-LT and S-LC serve to establish a transmission 

connection of the transmitter of messages in- 

cGoming over loop cirevit S to loop circuit L at 

operating position S; relays S-YA, S-YB, S-YT 

and S-YC serve to establish a transmission con- 

nection of the same transmitter to loop circuit 

Y at operating position S; and relays S-TA, S-TB, . 

S_TT and S-TC serve to establish a transmission 

connection of the same transmitter to loop cir- 

cuit T at operating position S. . Corresponding . 

relay groups are provided to establish trans~- 

mission connections. between the transmitter of 

messages incoming over loop circuit Y and loop 

circuits L, S and T at. operating position Y, and. 

between the transmitter of messages incoming 
over loop circuit T and loop circuits L, S and Y 

at operating position T. 

As hereinbefore stated, repeater relays L-ST, 

L-YT and L-TT serve to repeat the message sig- 

nals retransmitted at operating position L to loop 

circuits S, Y and T, respectively, providing their 

respectively associated selecting keys LSK, LYE 

and LTK have been momentarily. operated to 

open the normally closed shunt paths around the 

windings of these repeater relays, Likewise the 

repeater relays at each of the other operating 

positions serve to repeat the message signals in-. 

coming over the loop circuit terminating thereat 

to each of the other loop circuits, for example, 

repeater relays S-LT, S-YT and S-TT serve to 

repeat the message signals incoming -over loop 

circuit S at operating position S. to loop circuits 

L, ¥ and T, respectively; repeater relays Y-LT, 

Y-ST and Y-~-TIT serve to repeat the message 

signals incoming over loop Y at onerating position 

¥ to loop circuits L, S and T, respectively; and 

repeater relays T-LT, T-ST and T-YT serve to



. a) 
“s©epeat.the message:signals incoming over-loop 'T 
‘ah operating, Position. “Ps to Jeop.circuitsL,.S:and 

: “Bach of » the “Joop circuits. is equipped with. a 
-busy and :a directing lamp foreach operating ¢ 
‘-position-other than its.own .eperating position. 
For. example, loop.-circuit L has -busy lamp SLB 
-and directing lamp:SLD 
-busy lamp -YLB ‘and -directing lamp <YLD for 

for operating position:S, 

operating position Y and busy lamp TLB and 
direeting lamp TLD for operating position T, loop 
circuit. L having no ‘busy or directing lamp for its 
own »osition.L. With each pair-of Jamps there 
cis provided a. selecting key whereby: the Joop cir- 
cuit associated with such pair of lamps may be 
_connected.to the transmitter associated with a 
oop .circuit over which the signals .are incoming. 
For example, at operating position L are:provided 
_selecting keys LSK,.LYK and LTK: for .respec- 
tively establishing connestions of.loop circuits S, 
“Y.and T to.the transmitter. associated with loop 
circuit L when message. signals are incoming over 
loop .circuit L. 

Also, each ‘of the Joop. circuits has -a start key 
‘for. its terminating.operating position at.which - 
messages incoming .over it are received. The 
start’ key. when closed, causes, the simultaneous 
closing .of the circuits for respectively maintain- 
ing the transmitter clutch magnet and the dis- 
tributor clutch magnet at. the associated operat- 
ing position operated during the reception of a 
«message from a remote station over the loop. cir- 
euit.of that particular- operating. position. For 
example, start key LK, when closed, causes the 
simultaneous closing of the operating circuits for 3: 
transmitting clutch magnet L-TR and distributor 
clutch magnet .L-DR, respectively, of transmit- 
ter-distributor L-103 and -these magnets .are 
maintained operated for the duration of the mes- 
sage received over loop circuit L. In like man- 
ner, start keys SK, YK and TK serve the corre- 
sponding magnets in their respective transmit- 
ter-distributors. when message signals are received 
over loop circuits S, Y.and T, respectively. 

A relay associated with each loop circuit is 4 
also provided for maintaining unresponsive. to 
incoming signals the reperforator of the reperfo- 
rator -. transmitter - distributor: normally ar- 
ranged to receive signals from such. loop circuit, 
that: -is, 
lacked-out with respect to receiving message sig- 
nals from the loop circuit during the time when 
& Message is being transmitted from another of 
the operating positions to that-loop circuit. For 
example, in loop circuit T relay 4TD is provided - 
to hold the reperforator-transmitter-distributor 
set T-38! locked-out during the time when a 
‘Similar. distributor set. at one.of the other oper- 
ating positions is transmitting signals to loop cir- 
cuit T.. 

‘When a selecting key for a loop circuit at an 
operating position other: than. the position at 
which the loop circuit terminates, is accidentally 
operated, particularly at.a time when. the loop 
circuit selected in error is busy, that is, engaged 
in an. established: connection at another of the 
operating positions, a relay at the operating posi- 
ticn-whereat-the error occurs is operated to there- 
by open the operating circuit for the start relay 
at the position ‘in error so. that such position is 
prevented from. interfering with the connection 
previously established at the other operating 
position. For example, relay T-LO:at the oper- 
ating: position T serves, when operated, to prevent 
operating position. T from interfering with a con- 

to hold the. reperforator-transmitter ., 
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“nection :established :at another operating -posi-~ 
tion, should a selecting key, say key TSK for loop 
‘circuit Sat operating position T, be accidentally 
operated at a time when loop circuit. S-is busy, 
say in a connection. established at operating posi- 
‘tion I. Key TSE when closed, operates relay 
“T-SA, which upon. operating closes.at its inner- 
‘most.lower armature :and front contact a circuit 
for operating.relay T-LO, the operating circuit 
Tor relay T-LO extending at this time over-con- 
‘ductor. 217, innermost lower armature and front 
contact of relay L-SA, now operated, conductor 
-L-128, outermost upper armature and front con- 
tact. of start relay L-START, to grounded bat~- 
‘tery L-{21..Relay T-LO,. upon operating, opens 

‘ithe operating circuit. for start relay T-START 
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and the operation of the start key TK at operat- 
ing position T would have no effect. with respect 
to starting. transmitter-distributor T-303. 

The automatic switching which it is desirable 
to control from-the perforated tape, for example, 
the switching necessary for selecting and closing 
the desired. directing lamp circuit; retransmitting 
the: message signals, and. restoring the apparatus 
at the operating position to normal at the con- 
clusion of the message, is accomplished by means 
of the. switching mechanism, such as that shown 
tothe Jeft- of transmitting contacts L-104 -of 
transmitter - distributor L- 103. The switching 

- mechanism is accomplished through five groups 
of contacts. respectively controlled by. the five se- 
lecting impulses of the incoming signal. In re- 
sponse to a directing signal the fifth contact as- 
sembly of each of the five contact: groups may 
include in ‘series connection the winding of a 
relay associated with each of the five contact 
groups, for example, contact assemblies Le1, Lés, 
Les, ‘Les and Les. respectively control the opera- 
tion of relays -L-(05, L-106,:1-i07, 1-108. and 
I-09. Each of relays L-t05 to L-109 upon re 
‘sponding. correspondingly to the opening .or clos- 
ing of its:associated fifth contact assembly of as- 
semblies Le: to Les, may close by. means of one 
or more of its five armatures any one of five cir- 
cuits... Any one of three of these circuits oper- 
ates the desired directing lamp and another op- 
‘erates a relay X,:such as relay L-X at operating 
position L, in response to the code signal for 
letter X.which: precedes. the directing signals in- 
coming at the operating position when thé in+ 
coming message is.to be retransmitted over two 
‘or ‘more loop: circuits other. than the one over 
which the message signals are received and ‘still 
another operates “blank” relay BLK for a reason 
which will be hereinafter described. As herein- 
before stated, in response to a message sigrial the 
first contact assembly of each of the five contact 
‘groups may include in series connection a contact 
of the five transmitting contacts L-103, for ex- 
ample, contact assembly La1 may be connected in 
series: with contact No. 1 of transmitting con- 
tacts L-!93, contact assembly Laz may be con-~ 
nected in series.with transmitting contact No. 2, 
and in like manner each of the other contact as- 
semblies Laz, Las and Las may be respectively 
connected in series with transmitting contacts 
Nos. 3, 4 and 5. Also a contact of each group is 
arranged to be selected in accordance with the 
code signal combination perforated in the tape, 
for closing a circuit to perform 4 desired func- 
tion such as lighting a directing lamp to indicate 
which: of the loop circuits is to receive the call 
incoming over loop Circuit L. In response to the 
code signals for “Figures H” which are received
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-from the loop circuit at the conclusion of a mes- 

‘gage, the fourth and the third contact assemblies 

of each of the five contact groups, say contact 

assemblies Ld to Lds representative of the fourth 

-assemblies, and contact assemblies Le1 to Les 

“yepresentative of the third assemblies, serve to 

close. circuits which are dependent on each other 

to cause the restoration. of the apparatus at op- 

erating position L. The second contact assem- 

‘plies, say contact. assemblies Lb: to Lbs, of each 

of the five contact groups serve to complete an 

operating circuit for the transmitter clutch mag- 

net, say clutch magnet L-TR of transmitter-dis- 

-tributor L-103, when there is tape in the trans- 

‘mitter and the normally operated fan relay, such 

as relay L-FAN, is in operated position prior to 

-the reception of a directing signal at the operat- 

“ing position, such as operating position L. The 

transmitter clutch magnet in operated position 

will. cause the transmitter to advance the tape 

to the next character signal perforated in tape. 

‘If the next character signal is “letters,” that is, 

‘a signal with. all its selecting impulses marking, 

‘for which there are five perforations, the trans- 

mitter clutch magnet will again operate and the 

“letters” character will be discarded. Following 

this, the transmitter clutch magnet remains op- 

erated and the tape is advanced step-by-step dis- 

‘carding “letters” signals, until a directing signal 

is found perforated in the tape. 

Through the mechanics of each contact group 

-of the switching mechanism the movable ele- 

ments of each contact assembly included in each 

‘group are operated simultaneously and the mov- 

able elements of the contacts of each of the sev- 

eral groups are, in turn, operated simultaneously 

through the vertical sliders. The operation of 

the vertical sliders results from the transfer of 

a permutable setting of five ¥ levers through five 

T levers, the Y and the T levers. being respec~- 

tively designated 9107 and 9165 in the Branson 

-et al. Patent 2,430,447, supra. The Y and T levers 

were hereinbefore referred to as lever chains. 

Through the transfer mechanism the contact 

‘groups are operated in every. cycle of operation 

of the tape transmitter. In order that the switch- 

ing functions may be performed only at’ the 

‘proper time, that is, only when it is desired to 

effect a switching function, the circuits con- ; 

trolled by the permutable operation of the series 

of. contact assemblies are designed to perform 

‘another function only upon receipt of a predeter- 

minéd code signal combination of certain com- 

binations set aside for that purpose; that is, the » 

selecting or work circuits are rendered operable 

only in response to certain predetermined code 

signal combinations which are capable of select- 

‘ing the permutably operable series of contact as- 

-semblies, corresponding thereto. 

When an operating position is in an idle con- 

dition, that is, when it is not receiving signals 

from its respectively associated loop circuit, all 

the relays of the group associated with the oper- 

ating position are in a released condition with 

certain exceptions, for example, when operating 

position I: is in an idle condition as when no sig- 

nals are incoming over loop circuit L, all the relays 

in the group immediately to the right of typing 

reperforator-transmitter-distributor L-16{ are in 

a@ released condition except relays L-FAN, L-NA, 

L-XC and L-BK3; relay L-FAN being held locked 

operated in a circuit traceable to the back con- 

tact and armature of relay L-H. 

When two or more loop circuits are desired in 
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4 connection and one of these loop circuits is busy 

at the time in another connection previously es- 

tablished, a warning signal is continuously re- 

peated over each of the other loop circuits that 

have already been seized for the desired connec- 

tion, until the loop circuit busy in-a previously 

established connection is free and available for 

the desired connection, the signal sent as a warn~ 

ing being the code combination for “biank,” that 

is, all spacing, since this combination is set up 

on the tape in the transmitting head, which, in 

turn, followed several directing signals incoming 

over the loop circuit which seeks to establish the 

desired connection. When the busy loop circuit 

becomes free as indicated by the extinguishing 

of the busy lamp associated with such loop cir- 
cuit, the corresponding selecting key and the start 
key at the operating position whereat the con- 
nection is to be established, will be successively 
operated. The “blank” signal which is being 

‘continuously repeated over the last of the desired 

busy loop circuits, will cease to be transmitted 
shortly after the start key is operated. The start 
key, upon being operated, causes the transmitter 
clutch magnet and the distributor clutch mag- 
net at the operating position to start operating 

simultaneously whereby the message is automat- 
ically transmitted over the two or more loop cir- 
cuits in the desired connection. 

DETAILED DESCRIPTION 

A cail incoming over any one of the loop circuits 
for retransmission over one only of the other 

of the loop circuits 

It is assumed herein that a message starts to 
come in over loop L to operating position L lo- 
cated at the switching center. The. typing- 
reperforator-transmitter-distributor L-10! at op- 
erating position L is normally in a receiving con- 

dition and the selector magnet L-SEL of typing 
reperforator L-102 which is in the receiving cir- 
cuit is normally held in an operated condition 
over a circuit traceable from grounded battery 
281, contact and armature of line relay 2L-(, 
conductor L-202, through the winding of magnet 
L-SEL, to ground. As hereinbefore stated, each 
incoming message is preceded by a directing, or 
address signal, that is, the signal combination for 
a certain letter assigned for address purposes to 
aid in directing the incoming message to the de- 
sired loop circuit over which the incoming mes- 

sage is to be retransmitted. To each operating 
position is herein assigned for the purpose of de- 
scribing the invention cne of these letters for ad- 
dress purposes, the letter being identical. to that 
assigned to the loop circuit primarily associated 
with this particular operating position. 

Should the incoming message received over 
loop circuit L be intended for retransmission over 

loop circuit T, the directing code signal combina- 

tion preceding. the message would be the start- 
stop code combination for the letter T, that is, 

‘start, or space, space, space, space, space, mark 

and stop, or mark. The leop circuit L is trace- 

able from grounded battery at the remote sub- 
seriber station (not shown), over conductor 401, 

through the lower winding of line relay 2L-!, con- 

ductor 293, then in parallel paths, one extending 

over the middle lower armature and back contact 

of relay S-LA and the other over the armature 

and contact of repeater relay S-LT, to conductor 

204, again in parallel paths respectively extend- 

ing over the middle lower armature and back 

contact of relay Y-LA and the armature and 

78 contact of repeater. relay Y-LT, conductor 402.
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through . the upper | winding. of ele -L-TB,. to 

‘ rly ‘Les, 
Lies and Lei operied, their associated relays. L-0 05, 
1-106, T-i8T and L-198 released and that if 
tact assembly. Les remains closed’ ‘its - associ 

eircuit ‘just traced: ' “Relay L-TB up 
yy ‘locks operated through’ its lows 

‘ape bee of relay” L-TC which now. releasés to prée- 
pare” an Speratine Path for: transmitter chitch 

peleased condition: “and (3) “closes “at its upper 
armature and front conta, ct an obvious circuit for 
‘lighting ‘directing lamp LED. | Directing : lamp 
LTD: upon lighting, ing icates to an attenda: 

. it the eall incom! ing over 
‘Joop ‘Circuit Lu 18 ‘intendad for loop. circuit 'T, and 
the attendant will consequently. operate, selecting 
Key. ea for loop slroult 2, - Selecting. Key LTE, 

The: sensing “unit pr 
tape’ as” ‘it Teaves the’ 

‘Scribed. “Tn ‘order ‘to take full adva 
time® the’ sensing or transmitting 

thee “transmitting cr sensing 
Sitar berate head : is. Bes 

AS hereinbefore: ‘stated “the ‘five 
pulses of thé’ single’ rade pate 

mi condition & 9 renee a ees T: “) connects. at ‘its 
outermost, lower armature and front. contact a 

the’ tipper’ four’ er oups a1 to” a 
Lie3 and Las to. Les" are ee and tl 

‘Accordingly, “relays” 1108, 
E108 veléase ahd = ‘folay Legg rex 
to complete one. circuit ‘only, the circuit 
traceable from ‘ground at the’ outer ‘ipper arm b 

loop circ cuit T ‘are selected. at opel tina position 
L to simultaneously receive a message incoming 
over loop circuit: Ll, as will: be hereinafter. de- 

ture-of relay L-FAN, ‘conductor Let 1s back: don- scribed; and (6). opens at.its outermost lower. ar 
tact- and: armature-No. 4 ofeach of ‘relays ‘I-~105, nature and back contact. the locking circuit for 
E106, L=07 and L-188, front contact and. arma- relay L-TB: which releases to extinguish directing 
ture No. 4 of relay L-109, conductor LeU, i+ lamp LTB. Also when relay L-TA operates,. the
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circuit closed to light busy lamp LTB includes 

closed paths for lighting busy lamps at each of 

the other. operating positions, such as busy lamp 

STB at operating position S and busy lamp YTB 

at operating position Y to indicate at these other 

operating positions that loop circuit T is busy, 

there being no busy lamp required for loop circuit 

T at operating position T. Relay L-H upon oper- 

“ating, (1) causes to be removed at its lower arma- 

ture and back contact the ground for normally 

maintaining relay L-FAN locked operated and 

relay L-FAN releases: whereby the transmitter 

clutch magnet L~TR is released to make trans- 

mitter-distributor L-163 available for subsequent 

signals such. as, in this case, the signals of the 

message that is to subsequently follow; (2) pre- 

pares at its lower armature and front contact the 

locking circuits for relays L-LA and L-MA but 

these relays are not used at this time; and (3) 

prepares at its upper armature and front contact 

a locking circuit for relay L-KA which likewise 

is not used at this time. 

Immediately following the operation of select- 

ing key LTK the attendant momentarily. operates 

start key LK for operating position L. Start key 

LK upon being operated, closes a circuit extend- 

ing from ground at its upper make contact, con- 

ductor 207, through the winding of relay L-STA, 

conductor 114, lower make contact of switch LK, 

conductor 208, lower break contact of start key 

SE for operating position S, conductor 209, lower 

preak contact of start key YK of operating posi- 

tion Y, conductor 404, lower break contact: of 

start key TK of operating position T, to grounded 

positive battery 405. Relay L-STA operates to 

close at its armature and contact a circuit ex- 

tending from ground, through the upper winding 

of start relay L-START, contact and armature 

of relay L-LO, to grounded battery L-!15 and 

relay L-START operates. Relay L-START upon . 

operating, (1) locks in a circuit extending through 

‘its lower winding, lower armature and front 

contact, over conductor L-1i6, conductor L-{13, 

to ground at the front contact and lower arma- 

ture of normally operated relay L-NA; (2) opens 

at its outermost upper armature and back con- 

tact the operating circuit for relay L-LO whereby 

relay L-LO is prevented from operating; (3) 

connects at its outermost upper armature and 

_ front contact a connection to grounded positive 

battery 1-127 which will serve to complete an 

operating circuit in the event that a start key at 

another operating position is operated whereby 

the other operating. position will be prevented 

from interfering with a connection being es- 

tablished or estabglished at operating position 

L: (4) opens at its outer lower armature and 
back contact the locking cireuit for “blank” re- 

lay L-BLK which at this time is in a released 

condition; (5) closes at its outer lower armature 

and front contact an operating circuit for relay 

L-BK-2 which operates to cause the release of 

slow-release relay L-BK-3; and (6) closes at its 

middle upper and its innermost upper armatures 

and their respective contacts parallel circuits for 

simultaneously operating transmitter clutch 

magnet L-TR and distributor clutch magnet 

L-DR, the ground connection for the parallel op- 

erating paths being had at the upper armature 

and. back contact of relay L-BK-3. The slow- 

release characteristic of relay L-BK-3 provides a 

fractional second delay in order to insure that 

the transmitter and distributor will start operat- 

ing. simultaneously for retransmitting the mes- 

sage to loop circuit T. 
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Each character of the message is sensed by the 

sensing pins to close contacts Lai, Las, Las, Las 

and Lads according to the combination of perfora- 

tions in each character.. These combinations of 

marks and spaces in turn are sent over contacts 

Nos. 1 to 5 on the transmitting contact L-104 to 

the circuit traceable from grounded positive bat- 

tery L-129, over conductor L-120, through the 

lower winding of transmitter relay 2L-2, to 

ground and.relay 21-2 operates accordingly to’ 

repeat the signals in a circuit traceable from 

grounded positive battery L-2#1, through the 

windings of repeater relays L-ST, L-YT and 

L-TT arranged in series connection, the direc- 

tion of current depending upon whether the se- 

lecting impulses of each signal combination is 

marking or spacing. As hereinbefore stated re- 

lay L~TA is in an operated position at this time 

whereby the normal shunt path around the arm- 

ature and contact of repeater relay. L-TT is open. 

The shunt path around each of other repeater 

relays L-ST and L-YT is closed inasmuch as loop 

circuits S and Y have not been selected for this 

connection and therefore repeater relay L-TT is 

the only repeater relay conditioned to repeat the 

signals over its loop circuit T. 

At the conclusion of the message the signals 

for end of message, that is, “figures H,” will be 

received and their respective combinations will 

be successively perforated in the tape. The com- 

bination of. perforations for the “figures” signal 

- will be mark, mark, space, mark, mark, and this 
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combination when sensed by the sensing pins 

will cause a circuit to be closed extending from 

ground at contact assembly Ldi which is closed 
to its left-hand contact, contact assembly Ld2 

which is also closed to its left-hand contact, con~ 

tact assembly Ld3 which is closed to its left-hand 

contact, contact assembly Lds which is closed to 

its left-hand contact, contact assembly Lds 

which is also closed to its left-hand contact, con- 

ductor L~i21, through the lower winding of slow- 

release L-KA, to grounded positive battery L-115. 

Relay L-KA is just slow-enough-release in char- 

acter to hold over until the next code combina- 

tion is .received from  transmitter-distributor 

L-(03, the slow-release characteristic being pro- 

vided by shunting resistance L-I31. If the next 

code combination reperesents the latter H the 

signal combination for which is space, space, 

mark, space and mark, relay L-LA will operate 

in a circuit traceable from ground at the right- 

hand contact of contact assembly Le, right- 

hand contact of assembly Les, left-hand contact 

of assembly Les, right-hand contact. of assembly 

Les, left-hand contact of assembly Les, conductor 

L-{22, upper armature and front contact of relay 

L-H, upper armature and front contact of slow~ 

release relay L-KA, which is still held operated, 

through the winding of relay L-LA, to grounded 

positive battery. Relay L-LA upon operating, 

(1) locks over its front contact and upper arma-~ 

ture to ground at the front contact and lower 

armature of relay L-H; and (2) connects ground 

at its lower armature and front contact to the 

operating circuit for relay L-MA and relay L-MA 

operates. Relay L~MA upon operating, (1) locks 

at its upper armature and front contact in a cir- 

cuit traceable to ground at the front contact and 

lower armature of relay L-H; (2) closes at its 

lower armature and front contact a circuit for 

reoperating fan relay L-FAN; and (3) opens at 

its lower. armature and back contact the operat- 

ing circuit for relay L-NA but relay L-NA which 

is of the slow-release type does not release until
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after relay L-FAN reoperates. Relay LUFAN, 
upon operating, closes at its lower armature and 
front contact another path in the operating cir- 
cuit, hereinbefore traced, for operating trans- 
mitter clutch magnet‘ l-TR, the path extend- 
ing from ground at the right-hand. contact of 
contact assembly Le: to -conductor: T-122, as 
hereinbefore traced, over conductors L-133 and 
L~I9, through the winding of transmitter cluteh 
magnet L-TR of transmitter-distributor L103, 
to grounded positive battery. -Transmitter clutch 
magnet L-TR operates to step the tape to the 
next character signal that has been perforated. 
If this character signal is the “letters” character 
which has a signal code. combination of. all mark 
impulses, a circuit is closed by the sensing: pins 
extending from ground at the outer upper arm- 
ature and front contact. of relay L-FAN, con- 
ductor L-1if, left-hand contact of contact as- 
sembly Lodi, left-hand contact of assembly Lube, 
left-hand contact of. assembly Lb3, left-hand 
contact of assembly Lbs, left-hand cortact of as- 
sembly Lbs, through the winding of transmitter 
clutch magnet L-TR to grounded positive bat- 
tery and the transmitter. clutch magnet. L-TR 
will again operate to discard ‘the “Letters” char- 
acter and to step the tape to. the next character 
or until a selecting character signal code com- 
bination is again found perforated in the tape 
to indicate which of the other loop circuits is..to 

-receive the: succeeding message incoming over 
loop. circuit. Le. or stored on the:tape: 

4 call incoming over any: one of the loop. circuits 
for retransmission. over two or: more of the 
other of the loop circuits 

It is assumed herein: that a message. starts to 
come in over loop circuit L to operate position L 
at. the switching center. When an incoming 
message is to be retransmitted to two or more 
loop circuits the directing characters. respectively 
assigned to the two or more loop circuits are pre- 
ceded by an “X” signal and followed by.a “blank” 
and a “letters” signal. 
signal combination. for the “X” character, the 
code combination being mark, space, mark, mark 
and mark, the left-hand contacts of contact as- 
semblies Loz, Lb2, Lez, Lde and Léz which are nor- 
mally closed: will now. open and the associated 
relay L-106 which is controlled by contact. as- 
sembly Lez, will reléase to close its five arma- 
tures to their respective back contacts, the con- 
tact assemblies of the other four groups remain- 
ing as shown, that-is, in their marking positions. 
At armature No. 5 of relay L-106 a circuit.is com- 
pleted which extends from ground at the outer 
upper armature and front contact of relay L- 
FAN, conductor L-t{1, front contact. and arma- 
ture No. 5 of relay L-t 05, back contact and arma~ 
ture No. 5 of relay L=106, front contact and ar- 
mature No. 5 of each of relays L-107, L-108; and 
L-109; conductor L-{23, through ‘the lower wind- 
ing of relay L-X, to grounded positive battery 
and’ relay [-X operates: Relay I-X, upori oper- 
ating (1) locks in a circuit traceable through the 
upper winding, front contact and upper arma- 
ture of relay L—X, to ground at the back contact 
and upper armature of “Blank” relay L-BLK; 
(2) prepares at its Nos. 1,3 and 4 ‘lower arma- 
tures and their respective ‘front contacts circuits 
for: operating transmitter clutch magnet; LTR, : 
after each directing ‘signal: ‘incoming’ over’ loop 
cireuit L-is: “subsequently rec ved: ‘tO, cause’ the 
operation of its corresponding: relay. of relays 
‘L+-SB; [-VB and’ E-TB, at ‘which’ ‘time “a: slow- 
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18 
release relay of relays L-SC, L-Yc and L-TG 
respectively controlled by relays L-SB, -YB aiid 
L-TB, is caused to release in response to such 
incoming directing signal; (3) ‘prepares at its 
No. 2 lower armature and front contact 4 path in 
the operating circuit for relay L-X for operating 
transmitter-distributor L-TR to advance the 
tape to the first directing signal following the 
“X” character signal; and (4) opens at its No, 5 
lower armature and back contact thé operating 
circuit for.the normally operated relay L=XC 
which because of its slow-release’ characteristic, 
requires a short interval of time to release to 
thereby complete the operating path for trans- 
mitter cluith magnet L-TR. The transmitter 
clutch magnet. .L-TR operates a sufficient time 
after the “X” character signal is sensed by the 
sensing pins of thé transmitter and relay L~X has 
fully operated in-response to such signal. Tians- 
mitier clutch magnet L~TR releases. ag soot as 
the tape is. advanced from the sensing poiné for 
the “X” character signal, The “xX” ‘character 
signal will then be followed by several character 
signals. each. representiag one of the l6op-éir- 
cuits to which the méssage is to: be rétransmitted, 
it being assumed herein, as. hereinbefore stated, 
that the letters. which. follow imméediately will 
be T and Y. 

The signal code combination: for thé letter’ Tr as 
hereinbefore stated is space; space; space; space 
and mark, and this signal code combination when 
sensed by the sensing pins causes: the normally 
closed contacts of the upper four groups of con- 
tact assemblies to open whereby the open con- 
‘tact assemblies Lei, Lez, Les and Lei, in turn, 
cause their respectively associated relays. L<105, 
L-i06, L-107 and. L+108 to release; relay L109 
remaining. operated. because the fifth. selécting 
impulse is a mark: and. the controlling contact 
assembly Les. therefore remains closed: The: rée- 
lease of relays L—105 to L+108,-inclusive,. will close 
a circuit traceablé from-ground. at the outer up- 
per armature.and front contact. of relay LoFAN, 
conductor L-Lfl,- back: contact and: armature’ No. 
4.of each: of relays L-1 05; L+106,.L-107 and-L-108, 
in turn, front. contact and armature No. 4 of re- 
lay L-109, conductor L-{12,. through. the upper 
winding: of relay: L-TB,. to groundéd: positive bat- 

‘tery. Relay L+TB operates and) closes..at-its 
lower armature a locking. circuit: for itself,. éx- 
tending to grourid at the back-contact.and outer- 
most lower armattire of.relay L-TA:;: (2) opens at 
its upper armature and back. contact. the ground 
connection-of. the operating: circuit of relay L<EC 
and relay L-TC releases-after an:interval-of time, 
relay L~TC because of. its slow-release: chatac- 
ter, upon: operating, withholding the: closing of 
the operating circuit of transmitter clutch mag- 
net L-TR, which was prepared: at: the No: 4 lower 
armature of relay’ L-X 4 sufficient:iength of time 
to permit the functions of the: incoming charac- 
ter signal for the letter T to be fully: performed; 
and: (3). closes. at. its upper: armature arid fort 
contact.a:circuit for lighting directing: lamp LTD 
which lights to indicate that loop circuit-T is one 
of the: circuits desired to receive the: méssage 
incoming over loop circuit L: Transmitter clutch 
magnet L-TR operates to advance the:tape to:the 
next directing signal: and: then: releases. 

The next. succeeding. codé signal. combination 
perforated in the tape-and sensed by the sensing 
pins is for the letter Y which codé: ombination is 
mark; space, mark, space and: mark:. The déde 
“signal: combination" for’ the: lettex Y will cause 
to open: the normally closed contacts’ of the five
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“agsemblies .of. the second and fourth contact 

groups from the top, whereby their respectively 

‘associated relays L-106. and L-{08 will release to 

close a circuit extending from ground at the outer 

_ upper armature of relay L-FAN, conductor L-1{ti, 

front contact and armature No. 2 of relay L—195, 

_ back contact and armature No. 2 of relay L-196, 

. front.contact and armature No. 2 of relay L-i67, 

back contact and armature No. 2 of relay L-108, 

front contact and armature No. 2 of relay L-189, 

conductor L-124, through the upper winding of 

_relay L-YB, to grounded positive battery. Relay 

L-YB operates and (1) closes at its lower arma- 

- ture and front contact a locking circuit for itself, 

- extending to ground at the back contact and out- 

_ermost lower armature of relay L-YA; (2) opens 

_at its upper armature and back contact the op- 

_erating circuit for the normally operated relay 

“L-¥C and relay L-YC being of the slow-release 

_ type, like relay L-TC as hereinbefore described, 

releases after a short interval of time; and (3) 

closes at its upper armature and front contact 

9, circuit for lighting directing lamp LYD which 

lights to indicate that the message incoming over 

loop circuit L is to be retransmitted over. loop - 

circuit Y also. The.release of slow-release relay 

_L+YG. closes.a path of a circuit hereinbefore 

traced extending over conductor L-1i24,. front 

contact and lower armature No. 3 of relay Lx, 

conductor L-125, front contact and armature of 

relay L-YC, conductor L-11§, through the wind- 

ing of transmitter clutch magnet L-TR of the 

transmitter-distributor L-103, to grounded posi- 

tive battery and the transmitter clutch magnet 

L-TR operates to advance the tape to the next. 

perforated signal which in this case is the 

“plank” signal. Transmitter clutch magnet 

L-TR releases as soon as the tape moves off the 

sensing position for the letter Y signal, and ad- 

vances to the “blank” signal which is all spaces, . 

the sensing of the “blank” signal by the sensing 

pins changes ali contacts of the contact groups 

to their alternate positions, and therefore, each 

contact of the contact assemblies Lei, Lee, Les, 

Les and. Les, one of each of the five groups, are 

opened whereby the respective relays. L-105 to 

L-(09 release to close the circuit extending from 

-ground at the outer. upper armature and front 

contact of relay L-FAN, conductor I-tii, back 

contact and No. { armature of each of relays 

L—i05 to I-—109, inclusive, conductor L-126, 

through the upper winding of “piank” relay L— 

_BLK, to grounded positive battery. Relay L-BLK 

operates and (1) opens at its upper armature 

and back contact the locking circuit for relay 

-L-X and relay .L-X releases; (2) closes at its 

inner lower armature and front contact a lock- 

ing circuit for itself extending to ground at. the 

back contact and outer lower armature of start 

.relay L-START; and (3) prepares at its outer 

lower armature and front contact a circuit for 

operating relay L-BK-I. The release of relay 

-L-X, (1) opens the operating paths for transmit- 

ter clutch magnet L-TR, which extended over 

the armatures and contacts of relays L-TC and 

-L-YC when the latter relays were in their re- 

leased positions; and (2) closes the operating cir- 

-euit for slow-release relay L-XC which now op-~ 

erates to.open another operating path for trans- 

mitter clutch magnet L-TR.. With the transmit- 

-ter. clutch magnet released the tape cannot ad- 

vance until the start key LK of operating posi- 

-tion L is operated subsequently. to the operation 

of the selecting keys LTK and LYK.. The sig- 

nal combination at the next step in the tape is 
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the “letters” signal but becausé the last sighai 

combination sensed-by the sensing pins was for 

a “blank” signal the tape cannot advance. 

At this point, the attendant, upon observing 

the lighted directing lamps LTD and LYD and 

further observing that the busy lamps in each 

of the loop circuits T and Y are not lighted, in- 

dicating at each of the operating positions L, Y 

and T that loop circuits T and Y are not busy, 

operates selecting keys LTK and LYK, these keys, 

upon being operated, respectively connecting loop 

circuits T and Y with the transmitter at op- 

erating position L. Also the attendant operates 

start key LK of the operating position L imme- 

diately following the operation of the selecting 

keys. ; 

The operation of the selecting key LTK per- 

forms the same functions as hereinbefore de- 

scribed, that is, causing the operation of relays 

I-TA and L-H. Relay L-TA upon operating, 

(1) locks in.a circuit extending from ground at 

the lower armature of relay L-NA, conductor 

L-{13, through the winding of relay L-H, con- 

ductor L-206, through the winding, front con- 

tact. and inner upper armature of relay L-TA, 

to grounded positive battery L-210; (2) closes at 

its outer upper armature and front contact an 

obvious operating circuit for busy lamps LTB, 

STB and YTB to indicate at operating positions 

L, S and Y that loop circuit T is now busy; (3) 

opens at. its middle lower armature and back 

contact the normally closed shunt path around 

the armature and contact of repeater relay L-TT 

whereby the message incoming over loop circuit 

L-may be repeated over loop circuit T; (4) opens 

at its outermost lower armature and back con- 

tact the locking circuit for relay L-TB which 

now releases to extinguish directing lamp LTD 

and reoperate normally operated relay L-TC; 

and (5) closes at its outermost lower armature 

and front contact a circuit hereinbefore prepared 

when blank relay L-BLK operated, the circuit 

now operating relay I-BK-{!. Relay I+BK-I 

upon operating, closes. an operating circuit for 

distributor clutch. magnet L-DR by connecting 

ground at the armature and contact of relay 

L-BK-2, to conductor L-130. Distributor clutch 

magnet L-DR operates to send a “blank” signal — 

over loop circuits T’and Y. Relay L-TC, upon 

operating, opens an operating. path for trans- 

mitter clutch magnet L-TR to prevent the step- 

ping operation of the tape at this time whereby 

the tape cannot move to its next signal position 

until after the operation of the start key LK. 

The operation of selecting key LYK causes the 

operation of relay L-—YA and maintains relay 

L-H operated. Relay L-YA upon operating, (1) 

locks in a circuit extending from ground at the 

lower armature of relay L-NA, conductor L-{13, 

through the winding of relay L-H, conductor 

L-206, through the winding, front contact and 

inner upper armature of relay L-YA, to grounded 

t (2) closes at its outer upper 

armature and front contact an obvious operating 

circuit for busy. lamps LYB, SYB and TYB to 

indicate at operating positions L, S and T that 

loop circuit Y is now busy; (3) opens at its middle 

lower armature and back contact the normally 

closed shunt path around the armature and con- 

tact of repeater relay L-YT whereby the incom- 

ing message may be repeated over. loop circuit 

YY also: (4) opens at, its outermost lower arma- 

ture and back contact the locking. circuit for 

‘relay L-YB which now releases to extinguish 

directing lamp LYD and reoperate normally op-
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érated relay L—YC; and (5) closes at its outer- 
most lower armature and front contact another 
point in the circuit hereinbefore traced in con- 
nection with the operation of relay L-TA for 
operating distributor clutch magnet L-DR. Re- 
lay L-YC upon operating, also opens an operat- 
ing path for transmitter clutch magnet L-TR. to 
prevent the stepping of the tape at this time 
until after the operation of start key LE at op- 
erating position L. 
When. the start key LK is operated, relay 

L-STA operates as hereinbefore described. Re- 
lay L-STA upon operating, closes the operating 
circuit for the start relay L-START. Start relay 
L-START upon operating, (1) locks to ground 
in the circuit hereinbefore traced to ground at 
the lower armature and. front contact of relay 
L-NA; (2) opens at its outer lower armature and 
back contact the locking circuit for blank relay 
L-BLK which releases;. (3) closes at.its outer 
lower armature and front contact the operating 
circuit for relay L-BK-2 and relay L-BK-2 op- 
erates; (4) prepares at its innermost and its 
middie upper armature and their respective front 
contacts the operating paths for transmitter 
clutch magnet L-TR and distributor clutch mag- 
net L-DR, respectively; (5) opens at its outer- 
most. upper armature and back contact the op- 
erating circuit for relay L-LO which cannot op- 
erate while operating position Lis busy; and (6) 
connects at its outermost upper armature and 
front contact grounded positive battery to con- 
ductor L-128 whereby the LO relay at an operat- 
ing position other than the busy operating posi- 
tion I, would operate should a call be received 
over the loop circuit at such other operating 
position at a time when operating position L is 
busy. Relay L-BLK upon releasing opens. at its 
outer lower. armature and front contact the op- 
erating circuit. for relay L~BK~—i which releases 
to open at its armature and front contact the 
operating circuit for distributor clutch magnet 
L-DR inasmuch as another path for operating 
magnet L-DR will now be closed at the inner- 
most upper armature and front contact of start 
relay L-START. Relay L-BK-2 upon operating, 
opens at its armature and back contact the 
operating circuit for normally operated relay 
L-BK-3. which, after.a short time interval, re- 
leases to connect ground at its armature and 
back contact to the operating paths for trans~ 
mitter clutch magnet L-TR and. distributor 
clutch magnet L-DR. Both magneis start. op- 
erating simultaneously. The message incoming 
over loop circuit L and perforated in tape L-119 
is retransmitted over the contacts Nos. i through 
5, inclusive, of the transmitting contacts L-104 
of the transmitter-distributor L-i04, the re- 
transmission circuit being traceable over con- 
ductor L-!26, through the lower winding of 
transmitting relay 2L-2 to ground. 'Transmit- 
ting relay 2L-2 repeats the signals to each of 
repeater relays L-ST, L-YT and L-TT. Relay 
L-TT repeats the signals over loop circuit T and 
relay L-YT repeats the signals over loop circuit 
Y. Repeater relay L-ST does not repeat the 
signals over loop circuit S because at this time 
relay L-SA is in the released position to main- 
tain at the middle lower armature and back con- 
tact of relay L~SA a shunt path around the 
armature and contact of repeating relay L-ST. 
At the conclusion of the message, signals. for 

“figures Hi” will be received. When the Signal 
combination for “figures” is sensed by sensing 
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hand contact of contact assembly Ld:, left-hand 
‘contact of contact assembly Lde, right-hand con~ 
-tact of contact assembly Ld3, left-hand contact 
of contact assembly Ld4, left-hand contact of 
eontact assembly Lds, conductor L-{21, through 
the lower winding of relay L-KA, to grounded 
positive battery L-115 and relay L-KA operates. 
Relay L-KA is of a type slow enough in releasing 
to hold over until the next character is. sensed 
by the sensing pins. As hereinbefore stated, the 
slow-release characteristic is had by means of 
shunting resistance L-!3!. Relay L-KA upon 
operating, prepares at its outer upper armature 
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Pins, a circuit is. closed from — ‘ground. at the left--75 

and front contact a circuit for conditioning relay 
L-LA for operation in response to the receipt of 
the next incoming signal should the signal be 
for the letter H. When the next signal is for the 
“letter H and its signal combination is sensed by 
the sensing pins a circuit is closed from ground at 
the right-hand contact of contact assembly Le1, 
right-hand contact of contact assembly Lee, left- 
hand contact of contact assembly Les, right- 
hand contact of contact assembly Lea, left-hand 
contact of contact assembly Les, conductor L-122; 
upper armature and front contact of relay L-H, 
cuter upper armature and front contact of relay 
i-EKA, through the winding of relay L-LA, to 
grounded positive battery. Relay L-LA operates 
and locks in the circuit traceable over its front 
eontact and upper armature, to ground at the 

‘front contact and lower armature of relay L-H. 
Relay L-LA upon operating, closes at.-its lower 
armature and front contact the operating circuit 
for relay L-MA. Relay L-MA operates and (1) 
closes at its upper armature and front contact 
the locking circuit for itself, also extending to 
ground at the front contact and lower armature 
of relay L-H; (2) opens at its lower armature 
and back contact the operating circuit for nor- 
mally operated relay L-NA which, being of the 
slow-release type, releases after a short interval 
of time; and (3) closes at its lower armature 
and front contact an operating circuit for re- 
operating fan relay L-FAN which operates. The 
reoperation of relay L-FAN is assured by the 
slow-release characteristic of relay L-NA. Re- 
lay L-NA upon releasing, opens at its lower 
armature and front contact the operating circuit 
for relay L-H and the locking circuits for relays 
L-START, L-YA and L-TA all of which relays 
now release. All the lighted busy lamps LTB, 
STB, YTB, LYB, SYB and TYB become ex- 
tinguished. Relay L-H upon releasing, (1) opens 
at its lower armature and front contact the lock- 
ing circuits for relay I~-MA and L-LA which 
now release, the release of relay L-MA effecting 
the reoperation of relay L—-NA; -(2) closes at its 
lower armature and back contact the locking 
cireuit for relay L-FAN. Start relay L-START 
upon releasing, opens the operating paths of 
transmitter clutch magnet L-TR and distributor 
clutch magnet L—DR and the operating circuit for 
relay I-BK-2. Both magnets release to stop 
the transmitter and distributor at the end of the 
cycle and relay L-BK-~2 releases to reoperate 
relay L-BK-3. The apparatus at operating: po- 
sition L is now fully restored to normal. 

Called loop circuit is busy 

Should two or more loop circuits be designated 
‘aS a group to receive a message incoming over. 

- another loop circuit and it is found that certain 
of the loop circuits of the group are busy at 
the time, a “blank” signal will be automatically 
sent. to those lines of. the desired group which
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ave selected and found idle during the interval of 

time awaited for the busy one or more loop cir- 

“euits to become idle, which will be indicated 

when the associated busy lamps of such busy 

loop. circuits become extinguished. When the 

busy: lamp associated with a busy loop circuit 

becomes extinguished, the attendant operates the 

selecting key, such as key LYK, of the corre- 

sponding loop circuit and the “plank” signal will 

commence to go out over such corresponding 

loop circuit such as loop circuit Y, until all the 

busy loop circuits become idle. When a selecting 

key for an idle loop circuit is operated the corre- 

sponding selecting relay for that loop circuit, 

such as relay L-YA for loop circuit Y, is operated 

and locked, and since “blank” relay L-BLE is 

locked operated at the time by the “plank” signal 

previously received, the operation of relay L-YA 

closes an operating circuit for relay L-BK-!. 

Relay L-BK-—{ operates and closes an operating 

path for distributor clutch magnet L-DR, ex- 

tending to ground at the back contact and arma- 

ture of relay L-BK~2. Distributor magnet L-DR 

operates and continues to operate to transmit 

“plank” signals over transmitting contacts 1-104 

to the lower winding of transmitter relay 2L-2 

which, in turn, transmits the “blank” signals to 

repeater relay L-YT. Repeater relay L-YT re- 

peats the “blank” signals over the loop circuit 

Y inasmuch as the shunt path around its arma- 

ture and contact is removed at the middle lower 

armature and back contact of relay L-YA now 

in a locked operated condition. Likewise, at 

each of the other loops which are idle at the 

time, the respective repeater relays such as re- 

lays L-TT and L-ST are free to repeat the 

“plank” signal to their respective loop circuits. 

When all the loop circuits of the desired group 

-are idle, the start key such as key LEK at the 

incoming operating position L is operated, to 

operate relay L-STA. This in turn will cause the 

operation of start relay L-START. Start relay 

L-START upon operating, (1) causes. the open- 

ing of the locking circuit for blank relay L-BLE 

which releases to thereby cause relay I-BK-! 

and distributor clutch magnet L~DR to release; 

and (2) closes the operating circuit for relay 

L-BK-2 which operates to remove ground from 

the operating circuit of normally operated relay 

L-BK-3. Relay L-BK~3 is of the slow-to-release 

type and does not release. immediately. This 

slight delay in the release of relay L-BK-3 pro- 

vides sufficient time to allow relays L-BLK and 

L-BK-1! to release whereby the distributor comes 

to a stop at the end of its next cycle when relay 

I-BK-3 will release. Relay IL-BK-3 upon re- 

leasing, connects ground at its armature and hack 

contact to the circuit having parallel paths re- 

spectively extending through the windings of 

transmitter clutch magnet L~TR and distributor 

clutch magnet L-DR of transmitter-distributor 

L-103 and both magnets operate, This fractional 

second delay in the release of relay L-BK-3 

serves to insure that the transmitter and distrib- 

utor clutch. magnets are both in a condition 

whereby they are simultaneously operated at the 

beginning of message transmission. The trans- 

mitter and the distributor must start at the same 

instant to retransmit the message satisfactorily. 

Lock-out arrangements between operating . 

positions 

A lock-out arrangement is. provided at each 

operating position whereby a relay controlled by 

-each of the selecting keys for the loop circuit 

24 
terminating at such operating position, sérvés 

when operated, to make the line relay of the loop 

circuit ineffective in response to signals incoming 

over the lcop circuit, the selecting keys being 

respectively provided at the other operating posi- 

tions. It is assumed herein that operating posi- 

tion Lis receiving signals over loop circuit L and 

- sending over loop circuit T.and that the attend- 
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ant operates selecting key STK at operating 

position S, which selects loop circuit T for mes- 

sage reception at a time when loop circuit T is 

receiving another message from operating posi- 

tion L. Key STK upon being operated, causes 

relay S-TA to operate and thereby close a circuit 

extending from grounded positive battery L-2'8, 

outer upper armature and contact of relay S~TA, 

conductor 220, through the winding of relay 4TD, 

to ground. Relay 4TD operates and closes at its 

armature and contact a shunt path around the 

armature and contact of line relay 4T-i whereby 

any signals. incoming over loop circuit T are 

prevented from being repeated to selector magnet 

T-SEL of the reperforator T-302 at operating 

position T at a time when message signals are 

being repeated over loop circuit T by repeater 

relay L-TT. 

A second lock-out arrangement is provided at 

each operating position; it serving to prevent 

interference with an established connection 

should a selecting key be accidentally operated on 

a loop circuit which is engaged in such estab- 

lished connection. It is assumed herein that the 

operating position L is sending to loop circuit S 

and that start relay L-START at the operating 

position L is operated and that relay L~SA is also 

operated. Should the attendant accidentally op~ 

erate selecting key TSK, relay T-SA would oper- 

ate to close a circuit extending from grounded 

positive battery L-121, front contact and outer- 

most upper armature of relay L-START, con- 

ductor L-128, front contact.and innermost lower 

armature of relay L-SA, conductor 2i1, inner- 

most lower armature and front contact of relay 
T-SA, conductor T-405, outermost upper arma- 

ture and back contact of start relay T-START at 

operating position T, through the winding of 

relay T-LO to ground, and relay T-LO would 

operate to prevent the operation of start relay 
T-START at operating position T should the 

start key TK for the operating position T be also 

operated by the attendant. In this manner it is 
impossible for a start relay at an operating posi- 

tion to operate when the start relay at another 
of the operating positions is in an operated condi- 

tion and, therefore, a message being retrans- 

mitted from one loop circuit to one or more other 

loop circuits established in a connection, cannot 

be interrupted from another operating position. 

Should two start Keys at separate operating 

positions be operated simultaneously neither of 

their respectively associated start relays would be 

operated. One or the other of the start keys 

would have to be operated slightly before the 
other. 

What is claimed is: : 
1. A telegraph system comprising a switching 

center, a plurality of operating positions, a plu- 
rality of transmission circuits respectively termi- 

nating at said plurality of operating positions, 

means for each of said circuits responsive to a 
telegraph signal incoming over another of said 
circuits for designating the selection of circuits to 
receive a message incoming over. said other cir- 
cuit, manually operable means for each of said 

circuits for effectively selecting the designated
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circuits, and means at each of said operating po- 
sitions for continuously repeating when one or 
more of the designated circuits are busy, a tele- 
graph signal over the selected ones of said circuits 
until said one or more busy circuits becomes free 
and available to receive the message incoming 
over said other circuit. 

2. A signaling system comprising a switching 
center, a plurality of operating positions, a plu- 
rality of channels for transmitting signals, said 
channels respectively terminating at said plural- 
ity of operating positions, means for each of said 
channels responsive to a coded signal incoming 
over another of said channels for designating the 
selection of channels to receive a message incom- 
ing over said other channel, manually. operable 
means for each of said channels for effectively 
selecting for signal transmission purposes two or 
more of said channels, and means at each of said 
operating positions for continuously repeating 
when one or more of said two or more designated 
channels are busy, a coded signal over the selected 
one or more of said two or more designated chan- 
nels until said one or more busy channels becomes 
free and available to receive the signals incoming 
over said other channel. 

3. In a telegraph switching system, a plurality 
of half-duplex lines, means for receiving mes- 
sages from. said lines, means for transmitting 
messages received over any of said lines to any : 
number of the others of said lines, means for 
seizing idle ones of said other lines selectively, 
means for initiating message transmission, and 
means for continuously. transmitting non-mes- 
sage signals to seized lines in the interval] between 
operation of said seizing means and operation of 
said message transmission initiating means to in- 
dicate to a remote station on each of said lines 
the seizure thereof. ; 

4. In a telegraph switching system, a switching 
station, a plurality of half-duplex lines terminat- 
ing thereat, a remote station associated with each 
of said lines, means at said switching station for 
receiving messages from any of said remote sta~- 
tions, means for transmitting said messages to 
any number of the others of said remote stations, 
means for seizing idle ones of said lines selec- 
tively, means for initiating operation of said 
transmitting means, and means for continuously 

transmitting non-message signals over seized ; 
lines in the interval between operation of said 
seizing means and operation of said message 
transmission initiating means to. indicate at a 
remote station on each seized line the seizure 
thereof. 

5. In a telegraph system, a telegraph line 
adapted for message transmission one direction 
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at.a time and in either direction, a telegraph sta- 
tion at each end of said line, means at one of said 
stations for establishing a preparatory condition 
in anticipation of message transmission to the 
other station, means for initiating said message 
transmission, and means at said one station for 
continuously transmitting non-message signals in 
the interval between operation of said prepara- 
tory means and operation of said message trans- 
mission initiating means as a warning against 
attempted message transmission over said line by 
the other station. : 

6. In a telegraph switching system, a switching 
station, a plurality of. half-duplex lines termi- 
nating thereat, a remote station associated with 
each of said lines, means at said switching sta- 
tion for receiving messages from any of said re- 
mote stations to be retransmitted to others of said 
remote stations, means for automatically regis- 
tering destination address data accompanying re- 
ceived messages, Means for seizing idle ones of 
said lines preparatory to message retransmission, 

‘means for initiating message retransmission and 
means automatically effective when said register- 
ing means has registered at least two destinations 
of a message for continuously transmitting non- 
message signals to the seized idle lines in the in- 
terval between operation of said seizing means 
and operation of said message retransmission 
initiating means to indicate at a remote station 

on each of said seized lines the seizure thereof for 
message retransmission. 

7. In a telegraph switching system, a central 
office station, a plurality of outlying stations, tele- 
graph lines connecting said outlying stations to 
said central office station, transmitting means at 
said central office station, means for selecting any 
two or more of said lines for transmission of a 
message from said transmitting means, means for 
starting said transmitting means to transmit said 

message, and means operative in any interval in- 

tervening operation of any of said selecting means 

and said transmission starting means for causing 
said transmitting means to transmit repetitiously 
a predetermined signal over said selected lines to 
preclude message transmission from the outlying 
stations associated with said selected lines. 

DONALD B. PERRY. 
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