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'mea,ns Tfor conneetmg itself with one or more. of V-~

- desn'ed

| mdmate at any one of the eperatmg positions, at
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| | i Cla,lms

This invention relates.to permutatlon code'

“start-stop telegraph mtercommumeatmn systems
of the type arranged for half- -duplex. Operatmn in

whlch tra,nsmlsslon may be eeeemphshed in one
or t‘le other dlrectlon at a tlme OVer a subsenber &

='|4.-.

100p e1rcu1t but not m both dlreetlens mmultane;

ously. - B
More pertlcularly the mventmn rela,tes te sueh

.....

sets, are utilized for. transm1ssw‘1 and supplied
W1th messan-e metena,l from tlme to time by__
means of a 1epe ferater eentrolled by another in-
coming telegreph line or loop circuit. . ..
In an. exemplary embodmlent there are es—j- P
sumed to be a plul ahty of outlymg subscnber sta-ﬂ

: tmns each with its own loop circuit, termmstmg;__ |
_et a cemmon sw1teh1ng center each loop_circuit:

ha,vmg a, termination. for messages incoming at.
an operatmg or sw1tehmg p051t10n in the switch- 27
ing centel. Four subserlber 100p cmcmts are

mmat;ﬁg"at four epel stmg pc-SItlens Eech op-j:.'
erating position  comprises manuslly operated_j

the loep circuits other tha,n the one. Wthh ter-_ :_
minates thereat, for retransmlttmg the messages
incemmg over, the loop circuit terminating there- -
at, to one or more ef the other Ieep clrcmts as
R . 80
An., obJect of the mventwn IS te a,utomatlcally;j .

Wthh an 1ncom1ng message is received . over a’
Ioop elrcult one or mere ef the ether loop Cll‘CU.ltS

to Whlch the 1ncom1ng message 15 to be retrans- 35
mitted. S |

Heretefere s, umtary meehme known es the

typmg reporforator transmltter dlstrlbutor set

- which. . includes_ a typing . reperforator, a tape_ ..
| transmlssmn of the message the incoming “end-. -

transmltter swi tchmg meehamsm and. a slmph- 40
of -message” mgnsls that is, “‘figures.H,” are PEr=-

ﬁed mechameel mtereenneetmn between the tape
trensmltter and the sw.ttehmg meehamsm was..

--employed in eommunication. systems fer suto-..h .

matmelly direetmg and transmlttmg -INessages..

_from a, statmn of origin. to a station. of. destina-_ 45_

t1cm. through a smtehmg center in aceordanee

| w1t11 end under the control of a dlrectmg, or.ad-..

| dress eharacter slgnel preeedmg the message and
s1gna,ls followmg ;

“end- f-message” eherecter |

each messsge | - e :.450
In accordanee mth the p1 esent mventmn 3, plu- |

rahty of .operating positions.at a. smtchlng center.

- are respectively arranged to. receive, from a, plu- Ll

rallty of. subscrlber loop, mrcults message s1gnals o

( @l 178—2)

| seu at eech eperstmg p031t10n is. adepted to re-,.. .

perfomte type store and retransmit the message.

ns1gnals mcommg over. its respeetlvely assoelated,
* subscriber - loop circuit to. any one or more of the .

ether 100p clreults when such other. leep circuits .
become a,vallable for use. The., message s1gnels

_meemmg over any .one of the subscriber. loop cir-

cuits are perforated .in the tape for retransmls—:_n

o :smn through the switching mechanism and. the.
emple tepe contmlled tr&IISIlllttEI‘-dlStI'lb'thDI’_'_I_Il’f-

stributor,.in turn, to. the repeater relays.of the.
other subserlber leep cu’eults -When.one. only.
of. the other loep elreults 1s selected the repee,terl_

1epea,ts the messs,ge slgna,ls but when two or
‘more of the othel 100p clrcults are seleeted the.

repeater relays .of.only the selected Jloop circuits
effectively..repeat .the message, the repeatered.
message being. transmltted over the selected loop.

- clreults 31mu1taneously The directing or address
R s1gnal or_ signals corlespondmg to certem let=-

ter charaeters which brecede the. message ‘how-
ever, are. perforeted in the tape. for trs,nsmls-
sion through the switching mechanism but not
through the dlstrlbutor to cause to hght at a lo-
cation . correspendmg to. the, operating posmon,
Whereat the signal is received, a directing lamp
or la,mps respectively. mdlee.tmg the.loop cu*cult_.
or.circuits over. which the: messs,ge slgnals are to

. be. repeated -An attendant at the switching cen-
0 ter,.upon. observmg the hghted lamp or lamps,
'momentsrﬂy closes a_selecting key for each of

the loop, circuits, so. indicated, to condition - them

-and then mementarlly closes a start key individ- -
'.:"___;_ual to.the operatlng 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. are. transmltted to the repeater relays of the.
desired, loop, circuits. . At_the. completmn of the.

foreted in the tape, and hke the dlrectlng signal, -

are transmltted through the switching  mecha-
.. nism only, Whereby the. tape transm1tter and dis-

trlbutor are, eutomatleally stopped G eb g e
A feeture of the. invention is the prev1s10n ef--_;

~ operable- means. at an. operating position in a.

switching ‘center. for caus ing to be .indicated in

;-response to. .one. or more: dlreetmg code.. signal.
combmatmns mcpmmg ever the loop 01rcu_1t ter-_...,__ |

.....

cemmg message 1s to be repeated i sent e
.Another feature is. the- pI'OVlSlOIl ef means m

and a typmg reperfo:t ator-tl ansmltter dlstrlbutor 55 the smtchmg mechamsm of the typmg reperfo- |
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1'ator4transmitter—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 ifor 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.

more readily understood if considered in con-

Jjunction 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, S, ¥

~..and T arranged to receive messages incoming

over subscriber loop circuits L, S, ¥ and I, respec-
tively; andé - |
Figs. 2 and 4 show the terminations of sub-

5 scriber loop circuits L, 8, ¥ and T with means
for effectively associating any one of the sub-

seriber loop circuits to one or more of the other

. loop circuits so that signals incoming over any

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 fto 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

00

20

a0

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

G2
ot

one of the loop circuits may he repeated to one

‘or more of the other loop circuits, as desired.

' GENERAL DESCRIPTION

‘The .arfangement., contained in Figs. 1 to 4
shows a plurality of subscriber loop circuits re-
spectively arranged to terminate incoming calls

at g corresponding number of operating positions

at a switching center, each loop circuit being ar-
ranged for a secondary connection {o 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 call is received. Ac-
cordingly, each operating position includes in ad-

dition to its own position equipment and the

equipment required to funciion with its own loop

5 circuit, 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.

4:0)

45

four operating positions, namely, positions L, S,
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 & 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 1. are received. In the upper part of

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

of message signals in the loop circuit terminating . '

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

ment for edch of the other loop circuits provided
for manually establishing connections, as desired,
between a transmitter associated with loop cir-.
cuit I, 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

55

60'

65

for permitting the simultaneous routing of two -
Or more messages, each t0 one or more subscriber

loop circuits at a switching center, such message
routings being independent of each other in that 70
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

75

~position equipment ‘provided at operating posi-
‘tion S, which equipment is identical with that
- shown for operat:ng position L In the upper part

of Fig. 1. In the lower part of Fig. 1 1s 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 cireuit 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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. _loop circuit Y and ea,ch of the other 1oop ciremte
In‘the lower part of Fig. 3 is‘shown, in detail, the'_.'
posmon eqnlpment promded at operatmg posi-

t1on T at’ Wthh calls incoming: over loop circuit

T are recewed this eqmpment also: berng iden-
txcal with that provided at oper ating “position L.
Iri the lower part of Fig. 4'is shown; in detail, thej
| reley network equlpment ‘of each of the' loop cire
cuits ‘provided for manually establishing conne¢-
ISE0
CL=103

tions between the trensmnter associated Wlthi

| 100p circuit T atnid each of the other loop cireuits,

The equlpment p-roV1ded at each of the’ operat-. -

ing p051t10ns includes 'a umtary device referred
toherein’ as™ a typmg reperforetor-trensmltter-;

distrlbutor set It is equzpped with a switching

meehamsm responswe to tape perforeted code;___ '_
s1gne1 eombmetmns for oompletlng several kinds -

of circuits for performmg funections, ‘rather: then_".-
retransmitting message” s1gnels ThIS type .of
unitary device is disclosed in Umted Stetes Pat-
ent’ 2348 214 granted to E A, anlseh on Mey_
9 1944 and employed 1n ‘the d1sclosule of United
Sta.tes Patent 2 430,447 grented 10 D. E. Branson_-
et al. on November 11, 1947.. '?he perts of the

epeelﬁeetrons and drawmgs of those pe,tents f
whleh are pertlnent to the’ typlng reperforetor-'_

tra.nsmltter-d1str1butor set, are hereby 1neor-;____'

)
O

20"

|.-l'-|_

Inasmuch as the' equlpments prowded at the

_.operetlng positions are identical a description of
the equlpment at operetmg p051t10n L~ should
-sufﬁce for the eqmpment prowded at each of the

other operatmg posrtmns S, Yand T, Typmg re-f

- perforator-trenem1tter-dlstr1butor set L-<10t in=
cludes reperforetor L1062 and transmltter-dm--
transmltter dlstrlbutorf_' .-

trlbutor 1~103. The
1ncludes transmlttlng contects ‘T~104, ..

trensmrttmg clutch magnet L—TR ‘and dlstrrbutorﬁ,
clutch magnet L-DR.. Typmg reperforator I~102

- of set I—181 is prowded to receive signal coms=
15

binations’ from loop. e1rcmt L shown' entermg the_"- .
system . at the lower left-hand corner of Fig. 4,
the loop circuit, upon receiving the incoming sig-

'ne,ls bemg effectwe to operate ling relay 2L—l:_ ;

-----

lector megnet L—SEL of typlng reperforator‘,
L_mz Seleetor megnet I-SEL, in response to_

the incoming signals, éauses code signal combina-
tions to bé perforated in the tape and the char-

 acters correepondmg to these signals to be printed

porated in the’ present dlSOlOSHI‘e as if fully set

forth herein.

anh sett.ng of the tepe eensmg elements or
pins; promded in the automatic tepe tranemit—""
ter of the typmg reperforator -transmltter dis-
trzbutor set is transferred to cam- opnrated re~
transmitting contacts for the purpose of repeat-
| ing the sensed signal combmetrons The trenefe1 &

30"

on the ta,pe As herembefore stated eeeh 1neo?n-"ﬁ_ N
- ing message is preceded by a directing code sig-

nal and is followed by code -sighal eomblnetlonsf'

.for “ﬁguree H” Whmh 1ndlcates the . end of the

message, The directing code signal is a func-
tional sngnel and like a miessage signal is eiectlve‘_..
to perforate the tape, print the correspondmg: |

. character on the tape and. permutably operate 1n‘;‘

b
) S

is eceomphshed by a plurelrty of transfer levers .

thet are respectively brought into contact with
the sensmg elements permute,bly set by the per-'_l

forated tape and this setting is established on a

correspondrng number of contact eesemhly groups
through slidere 1nd1v1duel to each of sueh groups'_
These
sllders in response to signal combrnetlons, effect
the e,utometlc operetron of a’ epecrel svﬂtehlng-i
meehemsm for cloemg g plnrahty of circuits eome‘_-
- of which cooperate with the distributor contaets.

and, ertmuleted to the transfer levers.

49

fox; retrensmlttmg Inessege smnels and other of o

which’ perform fu otrens such’ as srgnelmg and_'

the like.” Within eaoh contact group there are

several. centect assemblies and the switching cir- =
cults are in electrical association with correspond- 7
1ng ‘contact assembhes in several contact groups
s0 that the switching may be selectively ag¢coms-.

plished through 8 series of contact assemblies

one in each group, operated in oermutatlons by

the- plurehty of ‘sliders under control of the per-'-
foreted ‘tape.: In other words eaeh of the switch-
ing c1rcn1ts is closed in response to a predeter-'
mrned sequence of opere,tmns of the contect 2S~
sembhes one in each group, Whereby the ‘de-" -
sired * switching is effected only in response 60
to ' its  predetermined combination of signal
'impulses in perforated tape, or control strip.
When the smtehmg desrred is to. eomplete a sig-
_nahng function, thecircuit completed therefor
does not 1nclnde the transmlttlng contaets of the;f_'bf’
d1str1butor but includes one contaot assembly.
'only of each group or a contact essembly of each
group and the armatures of its corresponding re-
lay ‘to- perform the necessary function. Message

_-_'51gnels are - tre,nsmitted over a circuit hevmg*

sw1teh1ng mechanism a. plurality of sliders in

 a combination correspondmg to that of the elg-f

nal. ‘However, . the combination of sliders op~
erated in response to the’ d1reet1ng code selects
and closes a particlar circuit of a ‘plurality - of
work ‘or function eontrolhng cireuits to light one
of severel 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 L is to be re-
trensmltted The work circuits are seleetwely",_'
closed, one 1n res ponse to each dlreotmg code

‘signal, by four of five contact assemblies of the
. ﬂve groups LEII to L€1 Laz to Lez Las to Les, Las

- - a4 .

of releys L—IBE to L—IUQ the relays being. resoec-" "
twely controlled by the contact essembhes Lei,
Les, _L...-e, Les: -and -Les of - the five groups which

- respectively correspond to the five selecting im-=

- pulses of a signal code combination. Contract as-.

semblies Lai to Las respectively cooperate with’ -

contects Nos, | to 3 of transmitting contacts
L—IIM to: complete the circuit, for retransmitting:

message mgnals perforated in the tepe as recewed'-
- over loop. e1rcu1t L. - -

An understendlng of the recewmg, smtohmg*‘

end retra,nsmrttlng equipment employed- in- the

1ntercommun1cat1on, system  herein desecribed:
may -be had by referrmg to Figs. 81 to 86, inclu~
sive, of D, E.. Branson: et al. . Patent 2,430,447,

. supra.. The retrensmlttlng epparatus as shown
- in Pigs. 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 celemeéents
of a code signal combination; five such ping being:

. provided in- accordance with ‘the five-unit code’
- signa] used herein.” Each slider is controlled by

70

paths permutably conditioned through one con-

tact assembly of each group and then compieted
through the transmitting contacts. of the dis-

tributor Message commumcetlon channels are,

a tape-sehsing pin through a chain of levers and -

since- these: Ssensing - pins ‘are controlled by the
perforated- tape, ‘the“chains of levers ‘are there-

fore under control of the supply of tape between’

. therperforating «position: and the ‘transmitting:

| posmon Consequently, each chain of levers mey |
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remain substantially stationary or he actuated in
aeccordance with perforations in the tape.
driving shaft, such as that designated in Figs. 01
~and 95 of the Branson et al. patent by reference
numeral 9153, is drwen by a motor, not shown
in the Branson et al. patent. A rotatable shaft
i driven from the driving shaft and is controlled
by a transmitter clutch magnet and an grmature,
such as magnet 9111 and armature gi§3 of the
Branson et al. patent. When the transmitier
clutch magnet is operated the rotatable or driven
shaft is pamlttﬂd to engage the driving shaft
which is continuously rotating and five cams
| ﬁxedly mounted on the driven shaift make ohe Or
more revolutions, the number depending on the
number of start-stop
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 retransmlttmg head, such as.

that designated 28065 in Fig. 28 or 9186 in Figs.

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

A

five~-unit code signals trang-

8

ciated loop c1rcu1ts S Y and T, providing the

- selecting key, such as one of loop selecting keys

10

15

2{)

more detailed description of the manner in which |

the tape is advanced through the transmitting
head, reference ic made to E. A, Gubisch Patent

9 348,214, supra, or A. H. Reiber Patent 2, 213 4%6,
The dlsclosure of -

issued September 3, 1940
Patent 2,213,476, is also hereby made as part of
this disclosure as if fully set forth herein. Aftfe

the tape has been advanced by the tape adva'qc-_

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.
- Each of the lever chains comprises a vertical
slider, such as that referred to in the Branson
et al. patent as slider member 8110. When a

25

L.SK, LYK and LTK, which are provided for
their respectively associated loop c¢ircuits, is oper-
ated. The operation of the desired selecting key,
say key LSK, operaies a relay, such as relay
I~SA which opens a normally closed shunt path
aground the armature and contact of its loop re-
peater relay, say relay I—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-1 to the reperforator-transmitter-dis-
tributor set at operating position S, signals in-
coming over loop Y are repeated by line relay.
4Y-1 to the reperforator-transmltter-dlstrlbutor-
set at operating position Y and signals incom-
ing over loop T are repeated by line relay 4T ¢

- to the reperforator-transmltter—d_lstrlbutor set.

T-30{ 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 accomphched by relay groups respectively

provided for each of the other loop circuits. . For

- exXambple, relays 1-SA, I~SB, IL-ST and L-SC

30

circuit S at

constitute the group provided to establish &

" transmission connection of the transmitter of

messages incoming over loop circuit L. to loop
operating position L; relays I-YA,
I~YB, I-YT and L-YC constitute the group pro-

~ vided to establish a transmission connection of

the same transmitter to loop circuit ¥ at oper- -

N ating position L; and relays. I.-TA, L—TB I.-TT

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
eroups Lai to Lei, is operated to its lefi- hand

position, whereas when a slider, say another

slider, is operated to its lower ‘position the corre-

~ sponding.contact group, such as group Las to Lez,
is operated to its right-hand pesition. A second

driving shaft, such as that designated in the

Branson et al. patent by reference numeral 9i51,
is driven from the same motor as the above-men-
tioned driving shaft 9153 and is also continuously.

Pa
iy |
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rotating. Also, a second rotatable shaft is driven -

from the second driving shaft and is controlied

by a distributor clutch magnet, such as magnet
9147 of the Branson et al. patent. The second

driven shaft also has mounted thereon five cams
arranged during each revolution thereof to con-
trol the closure of the transmitting contacts, such-

as transmitting contacts IL~104, in such a manner
that contact Nos.

[ to 5 permutably close, one
after another in succession. Transmitter clutch

35
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magnet 911 and distributor clutch magnet 9147

of the Branson et al. patent respectively corre-

spond to transmitter clutch magnet I-TR and

distributor clutch magnet I—-DR of the reper-
forator-transmitter -dlstrlbutor ﬂet -1 B {
present application.

Message signals incoming over loop clrcuitLa.nd-

repeated by line relay 2L-1 to selector magnet
L-SEIL of reperforator I—~182 are retransmitied

by the transmitting contacts I—104 of transmit--
ter-distributor I—103 to transmitter relay 2L-2

‘which then repeats the signals through each of

the loop repeater relays L-ST, I-¥T and I-T7T.
Each of relays I-ST, L-¥T and L-TT is arranged

8

to repeat the signals over its respectively asso-

f the

“windings of these repeater relays.

répeater relays at each of the other operating
_positions serve to repeat the message signals in-.

“coming over the loop circuit terminating thereat

and I-TC constitute the group provided to es-.
tablish a transmission connection of the same..
transmitter 1. to loop c:trcult T at operating po-
gition I.. In a similar manner, relays S-LA, S-LB,
S-LT and S-LC serve to estaplish a transmission

connection of the transmitter of messages in-

coming over loop circuit 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 posﬂzmns and relays S—-TA, S-TB,
S_T'T 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 _esta,bhsh trans-
mission connections between the transmitter of

messages incoming over loop circuit ¥ and loop

circuits L, S and T at operating position Y, and.
between the transmitter of messages incoming
over loop circuit T and loop clrcults L, S and ¥
at operating position T.

As hereinbefore stated repeater relays L—ST
I-YT and I-TT serve to repeat the message sig-
nals retransmitted at operating position L to loop
cireuits S, Y and T, respectively, providing their
respectlvely associated selecting keys LSK, LYK
and L TK have been momentarily operated to
open the. normally closed shunt paths around the
Likewise the

to each of the other loop circuits, for example,

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

0

repeat the message signals incoming over loop

circuit S at operating position S to loap circuits

I, Y and T, respectively; repeater relays Y-LT,

Y-8T and v-TT serve to repeat the message

signals incoming over loop Y at operating position
Y to loop cireuits L, S and T, respectively; and
repeater relays T—LT T—ST and T—YT serve to



+r.epea,t the message signals inco_mmg OVer. Jonp T |
-ab operating: ppsmen T-to laop c:.mmts 1, 8 and'
¥, respectively. o

_Each -of ~the loop :c,lrcults 15 equlpped W1th 9,

;;busy and a -directing lamp for each onerating .
~ -bosition-other than its.own-eperating position.
- For: example, -loop.-circuit I, _has -busy lamp SLB
~and direeting lamp:SLD :for operating position: S,
‘busy lamp ‘YLB and  direeting lamp -YLD for
~operating -position ¥ and busy lamp TLB and

direeting Iamp TLD for-operating position T, loop

-.-_c1rc*111t L having no ‘busy or directing lamp for its

OWnh p051t10n L, Wlth each pair -of lamps there

:is provided a selecting key- whereby the loop cir-
_cuit associated -with such pair of lamps may be
_connected .to the transmitter associated with a
-loop .circuit over which the signals are incoming. -

For examble, at operating position L are:provided

Also, each of the loop clrcmts has a start key

for. its terminating operating position at which
- .messages incoming .over .it are received.  The

start key . when closed, causes the mmultaneous

jclosmg of the. clrcmts for respectlvely mamtam-
.ing the transmitter clutch magnet and the dis~ |
tributor clutch magnet at the associated operat- 2

ing  position operated during the reception of a

‘message from a remote station over the loop cir-
“cuit . of that particular-operating position. For
- example, start key LK, when closed, causes the
- simultaneous closing of the operating circuits for
~transmitting clutch magnet I—TR and distributor
clutch magnet I-DR, respectively, of transmit-

2,534,733
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A --neci:ion established atb another operating posl- C
2tion, should a selecting key, say key TSK for.loop
circuit S at operating position T, be accidentally

-operated at a time when loop circuit S is busy,
.8&ay in a connection established at operatmg POSi=
“tion I. Key TSK when closed, operates relay
'T-SA, which upon operating closes at its inner-

- -most lower armature and front contact a circuit
-Ior operating .relay T-LO, the operating circuit

10

Ior relay T-1L.O extending at this time over con-

~ ~ductor 217, innermost lower armature and front
contact of relay I—SA, now operated, conductor

15

-L—128, outermost upper armature and front con-
tact of start relay IL~START, to grounded bat-
tery L~{21. Relay T-LO, upon operating, opens
“the operating circuit. for start relay T-START
-and the operation of the start key TK at operat-

- .Ing position T would have no effect with: reSpect

.selecting keys LSK, LYX and LTK for .respec-
-Sively establishing conneztions of.loop circuits S,
- Y. and T to the transmitter associated with loop
gireuit L when message mgnals are mcommg over
loop circuit L. |

“to starting transmitter-distributor T-303.
20 .
| _.to control from the perforated tape, for. example, -

the switehing necessary for selecting and closing

The automatic switcihing which it is desn'able' |

the desired directing lamp circuit, retransmitting

-the message sighals, 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
to the left of transmitting contacts 1—104 of
transmitter - distributor L - 183.
- mechanism is accomplished through five groups
‘'of contacts respectively controlled by the five se-

The switching

lecting impulses of the incoming signal. Tn re-

- sponse to a directing signal the fifth contact as-

ter-distributor 1~103 and these magnets are

- maintained operated for the duratwn of the mes-
- sage received over loop circuit L. In like man-
ner, start keys SK, YK and TK serve the corre- -
speonding magnets in their reSpectlve transmit-

Bit

ter-distributors. when message signals are received

over loop cucmts S, Y.and T, resDectwely

A relay associated with each loop circuit is .

!

also provided for maintaining unresponsive to -

incoming signals the reperforator of the reperfo-
rator - transmitter - distributor normally ar-
.r*mged to receive signals from such loop circuit,
that is,
1ocked- out with respect to receiving message sig-

to hold the reperforator-transmitter -

na,ls from the loop circuit during the time when

set T--38f locked-out during ‘the time when 3

-Similar. distributor set at one .of the other oper-

ating p031t10ns is transmlttmg mgnals to ltmp cir-
(:dlt T . - -
When a selectmn' key for

which the loop eircuit terminates, is acmdentahy
operated, particularly at a time when the loop

¢ireuit s elected in error is busy, that is, engaged

n an estabhshed connection at another of the
oper atmg positions; a relay at the operating posi-

- ticn-whereat the error.occurs is operated to there-
hy epen the operating circuit for the start relay
at the position in error so. that such position . is 7

prevented from - interfering with the connection

| loop clrcmt a.t an
operatm position other- than the position at

& Inessage 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

£:4)

cuits.

‘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 Lei1, Les,
Les, Les and Les. respectively control the opers-

tion of relays ‘L—{038, L—-106, I—i07, 1~108 and

I—~1849. Each of relays I~105 to 1-109 upon re-
| _-spondin‘g correspondingly to the opening or clos-
- ing of its associated fifth confact assembly of as~
-semblies Le: to ILies, may close by means of one

or more of its five armatures any ohe of five cir-
- Any one of three of these circuits oper-
ates the desired directing lamp and anhother op-

‘erates a relay X, such as relay I-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 theé in-
coning message i1s.to be retransmitted over two
or ‘more loop.circuits other than the one over

which. the message sigrials are received and still

‘another operates “blank” relay BLK for o reason

which will ‘be hereinafter described. As herem-

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 I~{03, for ex-

ample, contact assembly Lag1 may be connected in.

~ series' with contact No. 1 of transmitting con-
~ lacts L—133, contact assembly Laz may be con-
- nected in series.with transmitting contact No. 2,

brevioysly - established at the other operating
rositicn. For example, relay T-LO: at the oper-

gperating: pc-s1t10n T from: mterfermg mth a. con-

- ating: poswmn T serves, when operated, to prevent

1y

. and in like manner each of the other contact as~
© semblies Las, Las and Las may be respectively

connected in series with transmitting contacts
NGs. 3, 4 and 5. Also a contact of each group is -
arranged to be selected in accordance with the
code signal combmatwn perforated in the tape,
for closing a circuit to perform g desired func-
tion such as lighting a directing lamp to indicate

.wmch of the loop ecircuits. 1s to receive the call

incoming over loop circuit L. In response to the

-ﬂode mgnals for “Figures H” which are recewed |



2,584,736

-from the loop circuit at the conclusion of a mes-
- sage, the fourth and the third contact assemblies

of each of the five contact groups, say contact
_assemblies Ld: to Lds representative of the fourtn
-assemblies, and contact assemblies Leci to Les

“representative 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-
‘blies, say contact assemblies Lb: to Lbs, of each
of the five contact groups serve to complete an
operating circuit for the transmitier clutch mag-
met, say clutch magnet I-TR of transmitter-dis-
{ributor I—~103, when there is tape in the trans-

‘mitter and the normally operated fan relay, such

‘as relay I-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-

ecarding “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 simulfaneously 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 Y levers through five

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

tively designated 9107 and 9165 in the Branson

10
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‘2 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 g previously

established connection is free and available for
the desired connection, the signal sent as a warn-
ing being the code combination for “blank,” 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 transmitfer

clutch magnet and the distributor clutch mag-
net at the operating position to start operating
simultaneously whereby the message is gutomat-
ically transmitted over the two or more loop cir-
cuits in the desired connection. -

DETAILED DESCRIPTION

A call incoming over any one of the loop circuits
- for relransmission over one only of the

olher
of the loop circuits |

It is aSsume_d herein that a message starts to
come in over locp L to operating position L lo-
cated at the switching center. The {yping-

- reperforator-transmitter-distributor I—101 at op-

A}

‘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
eroups 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
gnother function only upon receipt of a p-redetgr-

mineéd code signal combination of certain com-

binations set aside for that purpose; that is, the r
selecting or work circuits are rendered operable

only in response to certain predetermined code
sienal 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 L 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-10{ are in

o

453

-
4 |

81
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a released condition except relays I—-FAN, IL-NA,

L-XC and I.-BK3; relay L-FAN being held locked
operated in a circuit traceable to the back con-
tact and armature of relay I--H. . | |

When two or more loop circuits are desired in

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

201, contact and armature of line relay 2IL-1,
conductor L-202, through the winding of magnet
I-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 letier assigned for address purposes to
aid in directing the incoming message to the de-
sired lecop circuit over which the incoming mes-

sage is to be retransmitied. To each operating

position is herein assigned for the purpose of de-

seribing the invention cone 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 bhe the start-

stop code combination for the letter T, that 1s,
start, or space, space, space, space, space, mark
and stop, or mark. The loop circuit L is trace-

able from grounded battery at the remote sub-
scriber station (not shown), over conductor 401,
throuzh the lower winding of line relay 2L~t, con-
ductor 283, 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-LLA and the armature and

7% contact of repeater relay Y-LT, conductor 402.
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ag aver D&rallel .paths reepectively ea_tending

......

“over the middle Towsr armatiire’ and back contact

[o—— Frs -.g_'.u. . "|_"'\-""\-l

‘of relay T=LA and the armature and eontact ‘of
I'Epeater relay =T condacter 403 to gro znd at,

- 13
| again ever

‘the remote’ tranemrttmg statmn ‘the upper path -

.,""r" ‘Q’I{

“of 'each parallel pair serving to shunt’ the arma-

“ture and eontar*t ef ts esseerated repeate1 relay "

14

through the upper winding . of rela]j,r L—TB to
gmunded. battery and- relay I-TB Operates Tt
“Is obvious that' When contact assemblies. Les, Lez,'

.‘:Les and Les epened thelr aseocx.ated 1elaya L—f @5
,,L-Il]t =107 and L—HJB released and that if con-

tact assembly Les remains cloged’ its aesoelated |

' _frelay I-108 remame operatﬂd to cemelete the

‘when the dssociated eeeratmg position of operat- .
- ing positions:S, Y and T are idle.’ ‘Relay 2L=1'in

‘Yesponse to the_dIre tlng code mgnal eombmatzen

‘Yepeats the sigrial over the’ normally closed ciretiit

"I-\,-ll"t-s_r

B h‘ereinbefme traced threugh the Wlndlng of ‘Se-

Jéctor: magnet L-SEL of 1eperf0rater‘*L~—l$2 “Se-

y clrcuit Jnst traced Relay L—TB upen oneratmg,

(1) 1ocks operated through its Tower” windihg and

Jower armature; (2) opens at its upper armature
:and baeh centact the normally closed operatmg
',01rcu1t of 1"elay I-TC which now releases to pre-.

‘baré an operating path for transmitter clutch |

':lector magnet L—SEL aecordm ly eperatee, that -

s is; follows the 1mpulses ef the 1neonmg eode Slg_
nal combingtion” for the letter T 10 cause the

LLLLLLLL

"-correspondmg cembmatmn to be perforated in

the tape.
selecting impulses beitiz the only '0he wh-:cp is'a
mark, is the only one pexs erated in ‘the tape.

-----

'. _indlcatien of the recelred srgnal

The

jletter T is I}I'lIled on the tape *e fur IHSh a wsnal '_
The tape i’irith |

"The fifth selertmg 1mpulse of tHe ﬁve_v_.

-‘__1ts perfurated 51gna1 13 advaneecl in the ueual
manner in order that the sighal cem“blnatmn for _'

.....

_."the letter T may be: senséd by the sensing. pins.’

'The sensingis aeeemphshed by a sensing unit

associated with tygifie reperforator L-102 and
‘fermlng 2 part of tranem1tter dretrlhutor 1§83,

The: sensmg unit pr 0V1ded te sense ‘the perforated

tape as’it leavee the reperferater L-EGE eentrele

......

“,functmns to" be heremafter 1ndreaued and de-

__fupen heing’ morqentarll,,r closed, completes
s cuit traceable from grou ncled lzratter:r,;r ‘closed’ con-

'maﬂ'net L-TR, but this path at this t1me serves
15 ';no useful’ purpose inasmuch as rélay I-Xis'in a
o _"released condition; and (3) closes at its upper
_armature and’ frent eenfact an ebvmns circuit for

‘”'11eht1ng directing lamp LTD. Directing ‘lamp

LTD upon: lighting, ingicates to an attendant at

the switching center tE4at the ¢all incoming over
jleop cireuit L, i§ intended for logp circuit T, and
the attendant will censeqnently operate eelfeetmg .'

key L'TX for. loop circuit T, Seleetlnﬂ' key LTK,

;.-.F-.,_.

a Cll’-

,taets ef key LTK, cendr ctor L-2(l5 through the
wmdmu' of relay I.-TA, conductor L—-Z@B threugh

‘_the wmdrng ef relay L«-—-I-I condueter L—l 13, front

.....

'm jrelay L—NA te ground Relays I-TA’ and L—H

__gperate Relay I-TA upon. eperatlne a1y eleses

‘scribed.” In erder te take full advantaﬂe Of 1111“ -

time” the sensing or transmitting unit, or’ head,

employed ‘With' the typing” reperforator is of: mf‘fl

pivoted “or “traveling” type ‘which ' is’ adaeted to

Sense every cede perforation 1ecorded in"a tape-

by the typmﬂ' reperferater mthout t"he necesenv

‘of steppmg the ‘perforated’ tape a plurality ‘of

: f_a—:
Ll

At its outel ubper armature and front contaet an

"ebmeas ‘operating path for busy. lamn L'TB Which

| ;hghte to indicate that loop circuit T is now. busy
5 and’in parallel theremth a path’ for operatm
Telay 4TD which When operated, closes af its ar-

matire and. front contact a shunt. nath areund the

| ;armature and contact of | lme relay 4T 50. *h‘fa"ti

ffeedlng distances frem the perferater unif into-

'_the tranem1tt1nn' or eeneznn‘ _.llllt
-'tranemzttmg hezd is descrrbed in detaﬂ in United

"States Patent 'NO. 2,262 012, 1seued Nevember ll 5

"This' pzveted _

1941, to Ross A. Lake and reference may bé had

to ‘that patent for the’ detaﬂe'beth in structure
and *nede of eperatlen of the p veted tr&nemlt.—- _}

3 ’ 5 =

""""

‘ratrcme in s tape a member fer eedlng tLe rape
through the' transmittér hemng impar D'E’d "to 1
,jreetrlmear motion, and a ¢am drum f?;j_,eontrol-
ling* the operation of the sensmg :

'the tape feedlng member o

On a rotatable nhﬂft eueh as ehaft tﬁa shewn :

B 1....,!-.'

in’ Gublsch Patent 2 348 214, supra, are plvetally

'suppnrted a plurahw ef Y levers as Well as ether o
-_’a:i

111111

"er_atlen of the tape feedlng mechanranr ’T‘h
levers are mchwdual to the sensing fingers.”
As herelnbefere stated the ﬁve eeleetmg im-

- pulees of the single ‘combination for the’ let_ter T

are spaee Spaee Spaee space and marl; and when

- the" tape with thi§ perferated sighal is passed

through'the tape transmitting head the nermally

closed eentacts of’ the ﬁve aesemhhes ef 89ch’ of

the" Upper feur g OUps Le.r te I_e1 Laz te Lea, Lae te

Lies and Liza to Lés ‘are opened and the nermally_

closed centaete of the five- aseembhee of the’ low=
‘ermost” gre-Up T.a5 te Lies are ‘maint amecl plered
Aecerdlngly, ‘relays” L—E!lﬁ L—-lﬁﬁ IJ—EEl"' and
<408 teléase and Telay L»—mﬁ ‘rémainis’

to complete one civeunit enl}' “theat errcmt herng'

traceable from -ground at the: outer Lpper armg

ture-of relay I~FAN, ‘conductor Li=f { L ‘back oM~
tact and armature-No. 4 of each" of. relays L—lﬂﬁ
I—i08, L=137 and L-108, front contact and arme-
~ ture No.. ‘8 of relay L-wﬂ cenducter L-l {2,

elem ente anr:l_ 3

T-SEL of reperforare

xelgnals repeated by repeater relay 4—"1" 1 over leop

i -'_jczreuﬁ T ' toa’ subscrlber stat tion ‘cannot be re-

'peated by line re‘lay alT—-! 10 seleetor magnet'-
_____ _.."?"-462 at operat*nb
tlenT 2y elesee at 1te inner Upper armatnre and |
ffront contaet an ebrwﬂs loekmg circuit’ for 1tsel;t‘
(3) prepares.at rts 1nnermost lewer armatme and

front. eontact a clrcult arranﬂred te be elosed in

- the evenf that a sglecting Key fer 100D circuit. T

at another “eperatlng p051t10n
__?erated aee1denta11y during the existence of the

subeeqa ntly ep-— -

’-connectmn Now. bemg estabnehed at Operatmg po-

sition L, in which event the grounded battery af- o

-----

of start 7 elay T—START and the ground eenneet-—_ |

ed te the winding of relay L-LO, causes -relay

"'"I'

':L—LO §7e operate and theleby prevent the start
relay T=START at eperatmg position. T frem op-

ratlng sheuld the start Key at eperatlng position
T he operated, as hereinbefore described: {4)

" | onene at its mrddle l-e rer arma ture and ba 1{ con- |

&)

taet the ehnnt cn"enl,t areand tlﬂe armatule and_

" _eentaet of the repeater rela:,gr L—TT for the leep

83

70

--elrcu1t T Whereby this zepeater rel 1y L—TT Is now

m condltlen 7o, repeat the elgnals ef the meommg
message ever loop Cll’Clllt T: (5) ennnects ab its
eutermest lower armature ancl frent contact g
greund COHHECtLOH fer E:! erreurt Whmn When_

......

event that two er more Ieep en cmte 1ncledzng'_~
loop circuit T, are selected al, opers tlna position

L to SImnltaneeusly receive a message incoming

over loop circuit I, as aflll he ‘hereinafter de-—

scl 1bec1 and (6) opens at ity entermoet lower ar-
inathe and kack contact the locking circuit for

relay L—TB which releases to extinguish’ dirécting

S il W . g

lamp LTB Also When lelay L—TA eperates, the
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'circuit closed 10 light busy lamp LTB includes
closed paths for lighting busy lamps at each of
the other operatmg positions, such as busy lamp
STB at operatirig position S and busy lamp YTB
at operatlng 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 I—183 available for subsequent
‘signals such as, In this case, the signals of the
message that 18 $0 subsequently follow; (2) pre-
pares at its lower armature and front contact the

10

15

erounded positive battery I-211,

16

Each character of the message is sensed by the
sensing pins to close contacts Lai, Las, Las, Las
and L.as 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 b on the transmitting contact I-104 to
the circuit traceable from grounded positive bat-
tery L~129, over conductor L-120, through the
lower Wmdmg of transmitter relay 2L-2, to

sround and.relay 21-2 operates accordingly to-

repeat the signals in a circuit traceable from

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-

‘locking circuits for relays I-LA and I-MA but

‘these relays are not used at this time; and (3)
prepares at its upper armature and front contact

s 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 2017, through the winding of relay L-STA,
conductor 114, lower make contact of switch LK,
conductor 208, lower break contact of start key
SK for operating position S, conductor 209, lower
break contact of start key YK of operating posi-
tion Y, conductor 404, lower break contact of
start key TR of operatmg position T, to grounded
positive battery 405. Relay IL—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-115 and
relay IL-START operates.
operating, (1) locks in a circuit extending through
its lower winding, lower armature and front
contact, over conductor I~116, 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 Operatmg circuit for relay L-L.O whereby
relay I-LO is prevented from operating; (3)

connects at its outermost upper armature and

front contact a connection to grounded positive
" battery I~127 which will serve {o complete an
operating circuit in the event that g, start key at
another operating position is operated whereby
the other operating position will be prevented

from interfering with a connection belng es-

tablished or estabglished at operating position

L: (4) opens at its outer lower armature and
hack contact the locking circuit for “blank” re-
1ay IL-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 mnermost upper armatures
and their respective contacts parallel circuits for
simultaneously operating transmitter clutch
magnet I-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 I.-BK-3 provides a
fractional second delay in order fo insure that
the transmitter and distributor will start operat-
ing simultaneously for retransmlttmg the mes-
sage to loop circuit T. | -

Relay IL-START upon .

O
wi
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lay IL-TA is in an opemted 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 I~Y'T is closed inasmuch as loop

circuits S and Y have not been selected for this
connection and therefore repeater relay 1-TT is

‘the only repeater relay conditioned to repeat the

signals over its loop circuit T.

At the conclusion of the message the slgnals
for end of message, that is, “figures H,” will be
received and their respective combinations will
be successwely perforated in the tape. The com-
bination of perforatlons for the ‘“figures” signal

- will be mark, mark, space, mark, mark, and this

39
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combination when sensed by the sensing pins
will cause a circuit to be closed extending from
ground at contact assembly Ld: which is closed
to its left-hand contact, contact assembly Ldz
which is also closed to its left- hand contact, con-
tact assembly Lds 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—-121, through the lower winding of slow-

release I-KA, to grounded positive battery T—§15.

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

acter to hold over until the next code combina-
tion 1is received from transmitter-distributor

1.-103, the slow-release characteristic being pPro-

vided by shunting resistance L—-{31. If the next
code combination reperesents the latter H the
signal combination Ior which is space, space,
mark, space and mark, relay L-LA will operate
in a clrcult traceable from ground af the right-
hand contact of contact assembly Leci, right-
hand contact of assembly Lce, left-hand contact
of assembly Lez, right-hand contact of assembly
Lce, left~-hand contact of assembly Les, conductor
L—l22 upper armature and front contact of relay
I-H, upper armature and front contact of slow-
release relay I-KA, which is still held operated,
through the winding of relay L-LA, to grounded
positive battery. Relay I-L.A upon operatmg,
(1) locks over its front contact and upper arma-
ture to ground at the front contact and lower -
armature of relay I.-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 cireuit for relay I-NA but relay L-NA which
is of -the slow-release type does not release until



~ affer relay L—FAN reoperates.
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Relay I-FAN,

upon operating, closes at its lower armature and

- Iront contact another path in the operating cir-
- cutt, hereinbefore traced, for operating trans-
-mitter elutch magnet L—TR the path extend-

ing from ground at the right-hand ccntact of
contact assembly Lei to .conductor: T.-122, as
hereinbefore traced, over conductors L=~133 and

I.-119, through the winding of transmitter cluteh
- 10

magnet I-TR of transmitter- distributor 1L-103,

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 sighal code combination of 1l 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 Lba, lcft-hand contact of assembly Lbs,

left-hand contact of assembly Lbs, left—hend
contact of assembly Lbs, left-hand contact of as-

sembly Lbs, through the winding of transmitter

clutch magnet L-TR to grounded positive bat-

- tery and the transmltter 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 Iccp circuits is- to
-receive the succeeding message 1nccm1ng cver
loop. clrcult L or- stored on the tape o

A call mccmzng cvcr cny one cf the lccp czrcmts
-~ Jor reiransmission. over two or morc of the.

| other of the loop czrcmts

It is assumed herem that a message starts to
come in over loop cireuit I to operate position L
at. the sw1tch1ng center.
message is to be rctransmltted to two or more

loop circuits the dlrectmg characters respectwely-

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 centacts of ccntact as-
semblies Laz, Lbz, I.ca, Ld:a and Lé2 which are nor-

‘mally closed wﬂl ncw open and the associated
relay L-106 which is controlled by contact as-

sembly Les, 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 markmg 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 LI i, frcnt contact and arma-

ture Nc 5 of relay L-1i 05 back contact and arma-

ture No. 5 of relay L—IGG front ccnta,ct snd ar-
| ma.ture No. 5 of each of relays 1107, I—108, and
L—IEIB conductor L—I23 through the lower wind- -

When an mccmlng_

- incoming directing signal:
'No. 2 lower armature and front contact a path in

- transmitter-distributor
tape to the first directing signal following the

18

-' release relay of relays L-SC, L-YC and I-TC
‘respectively controlled by relays I-SB, I-YB and

IL—TB, is caused to release in response {0 such
(3) ‘prepares at its

the operating cireuit for relay Li-X for operating
L-TR to advance 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 charaecteristic,

- requires a short interval of time to release fo

15
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thereby complete the operating path for trans-
mitter cluich magnet L-TR. The transmitter
clutch ‘magnet L—~TR operates a sufficient time -
aiter the “X” character signal is sensed by the
sensing pins of theé transmittei and relay I~X has
fully operated in response to such signal. Tians-
mitter clutch magnet I~TR releases. as soon as
the tape is advanced from the sensing point for
the “X” characler signal. The “X” g¢hdardeter

-signal will then be followed by séveral chistacter

signals  each representing one of the loop: éir-
cults to which the message is to be retranshutted
it being assumed herein, as hereixibefore: Stated,

that the letters Wthh fcllcw 1mmed1ate1y wﬂl

-beTa,ndY

30

'The signal code ccmbmaﬁmn fer the letter T as
hereinbefore stated is Space; space; space; space

- and mark; and this signal code combination when

sensed by the séensing pms causes: the: ncrmally
‘closed contacts of the upper four groups of con-
tact assemblies to open whereby the open con-

35

tact assemblies Le:, Lea, L€z and Lei; in turn,
cause thelr respectively associated: relays IL=105,

L—-106, L-107 and L~i08 to release; relay L~iD9

- remaining operated becatse the fifth selecting

40

In response to the code

40

50
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impulse is a mark and. the controlling contact

assembly Les therefore remgdins. closed. 'The: pé-

lease of relays L—105 to I-=108, inclusive, will: close
a circuit traceable from-ground at the outer up-
per armature and front contact: of relay L~FAN,

conductor L—I-I1, back contact and:armature No.
4-0f each of relays L1089, I~106, L=10T and I~108,
in turn, front contact and armdture No. & of re-

lay L—Iﬁg conductor L—~112,. through the upper
‘winding of relay IL~TB; to grounded positive bat-
“tery. Relay L=TB operates and (1) closes at-its

lower armature a locking circuit for itself, ex-

tending to-ground at the back contact and outer-

most lower armatiire of. relay T-TA; (2) opens at
its upper armature and back- centact the’ ground
connection-of the operating circuit -of relay LeTC
and relay IL-TC releases-after an: interval.-of time,
relay L~TC because of. its slow-release chitac-
ter, upon' operating, withholding the: closing of
the operating circuit of transmitter clutch mag-
net I-TR, which was prepared gt the No. 4 lower

armature of relay I~X a sufficientlength of time B
to permit the functions of the:incoming charac-

ter signal for the letter T to be fully performed;

ing of relay L-X, to grounded positive battery

and relay I-X aperates. Relay I-X, upon oper-
ating (1) locks in a circuit traceable through the
uppber winding, front contact and upper arma-

ture of relay L-X, to ground at the back contect

and upper arme,ture of “Blank”" relay L—BLK -
- (2) prepares at its Nos. 1, 3 and 4 lower arma-
tures and their respectlve frcnt contacts c1rcu1ts

and: (3). closes at.its: upper armature arnd frorit
contact a circuit-forlighting directing:lamp LTD
which lights to indicate that loop circuit T is one
of the- circuits desiréd to receive the message

incoming over loop circuit Ls: ‘Transmitter clutch

-magnet L-TR operates to advance the tape to the

'perfcrated in the tape- and senged: by the sensing

for operating transm1tter clutch magnet L—TR -

after each dlrectmg s1gnal incoming over' loop

cireuit L-is- subsequently recezved to. cause the

cperatmn of its ccrrespcndmg ‘relay’ of relays
‘L—SB L—YB and L—TB at thch tlme a slow-

next directing sighal and then: releases.
The next succeeding. code signal. ccmbmamcn _

- pms 1s fcr the letter Y Wh1ch ccde ccmbina,tmn-' is

"51gna,1 combmatmn for- the Ietter f Will -cause
'Zﬁ

tc cpen the ncrmally clcsed ccntacts off the ﬁve .
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assemblies of the second and fourth contact
“groups from.the top, whereby their respectively
associated relays I—-i106 and I—-i08 will release to
close a circuit extending irom ground at the outler

. upper armature of relay L-FAN, conductor I—14t,

front contact and armature No. 2 of relay IL—105,
back contact and armature No. 2 of relay 1186,
. front contact and armature NO. 2 of relay 1—1§7,
back contact and armature No. 2 of relay I-108,
front contact and armature No. 2 oi relay L-189,
conductor 1—124, through the upper winding of
relay L-YB, to grounded positive battery. Relay
1-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

20 _
the “letters” signal but becausé the last sighal
combination sensed-by the sensing pins was for
5 “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,

10

15

1.-YC and relay L—YC being of the slow-release

type, like relay I-TC as hereinbefore described, -

releases after a short interval of time; and (3)
closes at its upper armature and front contact

" g circuit for lighting directing lamp LYD which |

lights to indicate that the message incoming over

loop circuit 1. is to be retransmitted over. loop:

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

I-YC closes a path of a circuit hereinbefore

traced extending over conductor L—-124, front
contact and lower armature No. 3 of relay L—X,

conductor L—-125, front contact and armature of

relay L—~¥YC, conductor 1119, through the wind-

30

ing of transmitter clutch magnet L-TR of the !

transmitter-distributor L-103, to grounded posi-
tive battery and the transmitter clutch magnet

IL-TR operates to advance the tape to the nexy .
perforated signal which in this case 1S the

“plank” signal. Transmitier clutch magnet
I1-TR releases as SO001 &S 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

33

pins changes all contacts of the contact groups -

to their alternate positions, and therefore, each
contact of the contact assemblies Lex, Le2, Les,
Les and. Les, one of each of the five groups, are

_opened whereby the respective relays L-1033 to -

1109 release to close the circuit extending from
ground at the outer upper armature and front
contact of relay L-FAN, conductor L-{Il, back
contact and No. | armature of each of relays

43
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1.—105 to I—109, inclusive, conductor L1126,

‘through the upper winding of “blank” relay L—
BLK, to grounded positive battery. Relay L-BLK
operates and (1) opens ab its upper armature
and back contact the locking circuit for relay

I-X and relay.L—X releases; (2) closes at 1ts

inner lower armature and front contact a lock-

55

ing circuit for itself extending to ground at the

-back contact and outer lower armature of start
relay L-START; and (3) prepares at 1its outer
Jower armature and front contact a circuit for
operating relay I1~BK-1. The release of relay
1.-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
I1-¥C when the latter relays were in their re-
" leased positions; and (2) closes the operating cir-
. cuit for slow-release relay I-XC which now op-
erates to open another operating path Ior frans-

‘mitter elutch 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

60

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. S | -

The 'operation of the selecting key LTK pér-
forms the same functions as hereinbefore de-
scribed, that is, causing the operation of relays

I~TA and I—-H. Relay L~TA upon operating,
(1) locks in a circuit extending from cround at

the lower armature of relay L—NA, conductor
1113, through the winding of relay 1-H, con-
ductor 1-206, through the winding, front con-
tact and inner upper armature of relay I-TA,
to srounded 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
I.,, S and Y that loop circuit T 1s 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—1'T
whereby the message incoming over loop circuit
I, may be repeated over loop circuit T; (4) opens
at its outermost lower armature and back con-
tact the locking ecircuit 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 L-BE-Il
upon operating, closes an operating circuit for
distributor clutch magnet L~DR by connecting
eround at the armature and contact oif relay

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

magnet I-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 elutch magnet I—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

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

locks in a circuit extending from ground at the

lower armature of relay IL-NA, conductor L—I{3,

throueh the winding of relay L—H, conductor

1206, through the winding, front contact and

05
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inner upper armature of relay I-YA, to grounded

‘battery I-214; (2) closes at its outer upper

armature and front contact an obvious operating
circuit for busy. lamps LYB, SYB and TYB 1o

‘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 I—YT whereby the incom-

~ ing message may be repeated over loop circuit
'Y also; (4) opens at its outermost lower arma-
‘ture and back contact the locking. circuit for

wg

relay L-YB which now releases to extinguish
diresting Jamp LYD and reoperate normally op-
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érated relay I—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 IL-DR. Re-

2,684,738
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‘hand contact of contact assembly Ldi, left-hand
-contact of contact assembly Lds, richt-hand con-

. tact of contact assembly Lds, left-hand contact

&8

lay IL—¥YC upon operating, also opens an operat-

ing path for transmitter clutch magnet L—TR to
prevent the
until after the operation of start key LK at op-
erating position I.. .

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 I—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
I-BLK which releases; (3) closes at its outer

circuit for relay L-BK-2 and relay L-BK-2 op-
~erates; (4) prepares at its innermost and its
~middle upper armature and their respective front
contacts the operating paths for transmitter
clutch magnet I~TR and distributor clutch mag-
net L-DR, respectively; (8) opens at its outer-
most. upper armature and back contact the op-
erating circuit for relay I.-LO which cannot op-
. erate while operating position L is 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 L 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 I-BLK upon releasing opens at its

outer lower armature and front contact the op-
erating circuit. for relay L-BEK-1 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
I-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 I~-DR. Both magnets start op-

erating simultaneously. The message incoming |
85
- 1s retransmitted over the contaets Nos. 1 through

~over loop circuit L. and perforated in tape I.—119

9, inclusive, of the transmitting contacts I.—i84&
of the transmitter-distributor I—i84, the re-
transmission circuit being traceable over con-
ductor I.--i20, through the lower winding of
transmitting relay 2I-2 to ground. 'Transmit-
ting relay 21-2 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 I-~YT repeats the signals over loop c1rcu1t

stepping of the tape at this time

of contact assembly Lds4, left-hand contact of

-eontact assembly Lds, conduector I—-12f, through

the lower winding of relay L-KA, to grounded

- -positive battery I—-115 and relay I-KA operates.

10

‘Relay LKA is of a type slow enough in releasing
10 held over until the next character is sensed

by the sensing pins. As her einbefore stated, the

- slow-~release . characteristic is had by means of

shunting resistance I~{3{. Relay L-KA upon

- operating, prepares st its outer upper armature

15
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lower armature and front contact the operating .

25

and {ront contact a circuit for conditioning relay
L-LA for operation in response to the receipt of
the nexi incoming signal should the signal be

for the letter FI. When the next signal is for the
‘letter H and its signal combination is sensed by

the sensing pins a circuit is closed from eround at
the right-hand contfact of contact assembly Ley,
right-hand contact of contact assembly Lee, left-
hand contact of contact assembly Les, right-
hand contact of contact assembly Lcs, left-hand
contact of contact assembly Les, conductor I—122,
upper armature and front contact of relay L—H,
cuter upper armature and front contact of relay

i~KA, through the winding of relay I-LA, to

grounded positive battery. Relay L-LA operates

and locks in the cireuit traceable over its front

30.
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contact and upper armature, to ground at the
‘front contact and lower armature of relay IL—H.

Relay IL-LA upon operating, closes at. its lower

armature and front contact the operating circuit
for relay IL—MA. rRelay L-MA operates and (1)
closes at its upper armature and front contact

- the locking circuit for itself, also extending to
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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 fime; and (3) closes at its lower armature

and front contact an operating circuit for re-
- operating fan relay I-FAN which operates. The

reocperation of relay IL~FAN is assured by the
slow-release characteristic of relay IL-NA. Re-
lay L~NA upon releasing, opens at its lower

armature and front contact the operating circuit

for relay I—H and the locking circuits for relays
1~-START, I~YA and I-TA all of which relays
now release. All the lighted busy lamps LTB,

- STB, YTB, LLYB, SYB and TYB become ex-

tinguished. Relay L-H upon releasing, (1) opens
at 1ts lower armature and front contact the lock- -
ing circuits for relay I~MA and L-I:A which
now release, the release of relay I—~MA effecting

- the reoperation of relay IL—-NA: (2) closes at its

lower armature and back contact the locking

- eireuit for relay L-FAN. Start relay I-START

60

Y. Repeater relay L-ST does not repeat the

signals over loop circuit S because aft; thls 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. rmessage, signals for

“figures H” will be received. When the signal

combmatmn for “ﬁgures” is sensed by sensmg

pms a c1rcu1t 15 closed from ground at the left-

- relay IL—BR-3.

upon releasing, opens the operating paths of
transmitter elutch magnet I-TR and distributor

“cluteh magnet I-DR and the operating ecircuit for
relay I-BE-2.
‘the transmitter and distributor at the end of the

Both magnets release to stop

cycie and relay L-BXK-2 releases to reoperate
The apparatus at operating: po~

| smon L is now fully restored to normal
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- Called Zoop circuit is busy

Should two or more loop ClI‘Clllts be desugnated

as a group to receive a message incoming over- o
- 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 fo those lmes of the deswed group thh
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aye 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 ‘“blank” signal will
commence to go out over such corresponding
loop circuit such as loop circult Y, until all the
busy loop circuits become idle. When & selecting
key for an idle loop circuit is operated the corre-
sponding selecting relay for that loop ecircuit,

such as relay L—YA for loop circuit ¥, is operated |,

and locked, and since “blank” relay .-BLK is
locked operated at the time by the “Dblank’” signal
previously received, the operation of relay I—YA
closes an operating circuit for relay IL-BK-|.
Relay I-BK-i operates and closes an operating
path for distributor clutch magnet L-DR, €X-
tending to ground at the back contact and arma-
ture of relay I-BEK-2. Distributor magnet L-DR

operates and continues o operate to transmit
“plank” signals over transmitting contacts 1104

to the lower winding of transmitter relay 2L-2

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

repeater relay L—Y'L. Repeater relay L—YT re-
peats the “blank” signals over the loop circuif
v inasmuch as the shunt path around its arma-
ture and contact is removed at the middle lower
armature and back contact of relay T-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 IL~TT and L-ST are free to repeat the
“plank’ signal to their respective 100p cireuivs.
YWhen all the loop circuits of the desired group
are idle, the start key such as key LK at the
incoming operating position I, is operated, fo
operate relay L—STA. This in turn will cause the
operation of start relay I—START. Start relay
I-START upon operating, (1) causes the open-
ine of the locking circuit for blank relay I-BLK
which releases to thereby cause relay -BRK-{
and distributor clutch magnet IL-DR to release;
and (2) closes the operating circuit for relay
1..BK-2 which operates to remove ground from
the operating circuit of normally operated relay
I_BK-3. Relav L-BK-3 is of the slow-to-release
type and does not release. immediately. This
glight delay in the release of relay I-BK-3 pro-
vides sufficient time to allow relays L—-BLK and
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terminating at such operating position, sérves

when operated, to make the line relay of the loop
circuit ineffective in response to signals incoming
over the loop circuit, the selecting keys being
respectively provided at the other operating pPosi-
tions. It is assumed herein that operating posi-
tion L is 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 arcund the

armature and contact of line relay 4T—1 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—T1T"T. |

A second lock-out arrangement 1is 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 Li 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 IL~-START, con-

" ductor L—128, front contact and innermost lower
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I—BK-{ to release whereby the distributor comes -

to a stop at the end of its next cycle when relay
I-BK~3 will release. Relay L-BK-3 upon re-
leasing, connects ground at its armature and hack
contact to the ecircuit having parallel paths re-
spectively extending through the windings ot
transmitter clutch magnet TR and distributor
clutch magnet IL-DR of transmitter-distributor

second delay in the release of relay L—-BEK-3
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-
I.-103 and both magnets operate. This fractional

serves to insure that the transmitier and distrib- '

utor cluteh 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 a,rrangemé-nt is‘ provided at each

operating position whereby 2 relay controlled by
-each of the selecting keys for the loop circuit
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armature of relay L—SA, conductor 211, 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

r__ela,y‘ T-L.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 refrans-
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 agssociated 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
ceqter, 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

78 circuits for effectively selecting the designated .
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circuits and means at each of said operatmg 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 eompnsmg aq Switching
center, a plurality of operating positions, a plu-
rality of channels for transmitting signals, said

channels respectively terminating at said plural-

1ty of operating positions, means for each of sa1d,

L
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at a time and in either direction, a telegraph sta~

tion at each end of said 11ne means at one of said

| statmns for estabhshmg 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 transm1ssmn over said line by =

'_ the other station.

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
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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 S1gnals 1ncem1ng
over saild other channel.

3. In g telegraph switching system a plura11ty"

of half-duplex lines, means for receiving mes-
sages from said lines,

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

S
o |

age _ | means for transmitting
messages received over any of said lines to any .
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6. Ing telegraph smtchmg system, s smtchmg

statmn 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 transmlttmg 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 thereef 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 message transmission initiating means to in~

dicate to a remote station on each of sald 11nes

- the seizure thereof.
4. In a telegraph smtehlng system a, emtchmg_

station, a plurality of half-duplex lines terminat-
ing thereaft, a remote station associated with each

of said lines, means at said smtchmg station for

receiving messages from any of said remote sta~
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 &

‘remote station on each seized lme the seizure

thereof. __
5. In g telegraph system a telegraph line
adapted for message transmission one direction

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 transnnttmg 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 N
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said transmitting means to transmit repetitiously

a, predetermined signal over said selected lines to

preclude message transmission from the outlying
'statmns assomated W1th said selected lines.

 DONALD B. PERRY.
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