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 TELETYFEWRITER SWITCHING SYSTEM

IDavid E.Branson,: Riv

er Edge; N. J., and George

“A. Locke, Glen: Head, N.: Y., assignors :to; Bell
_Telephone : Laberatories, ;. Incorporated, . New
York; N..Y.;-a:corporation of -N ew. York

_Application October 1
227 Claims.

1

“This invention relates-to communication sys-
-tems-and particularly to:automatic telegraph
switching systems in which- messages-are auto-
matically directed -and- routed to--stations.-of
ultimate destination: under -control--of --certain
signals or code combinations usually -preceding
each message and eustomarily described as-ad-

- dress codes. ' o
More - specifically’ the-invention- relates to~the

routing of messages- designated for transmission:

“to- more than-one destination-or- addressee- sta-
-tion, such-message: usually- being-preceded by
* the call directing: codes: designating “the stations
that are to receive the-messages; and being called
multiple address messages.
-In a- copending application; Serial-No. 119,184,
~filed October 1, 1949-by-Bacon-Knandel-Krecek-
Locke, there is disclosed a-teletypewriter switch-
ing system including: a multiple address message

-handling circuit that- is adapted- to -seize- two:

or more outlets, which may be outgoing: lines
“or- trunks or local station lines, -in-response- to
two or more address codes preceding a message,
-and to transmit the message to all of the seized
_ outlets. o ‘
~An object- of the present invention is*to ex-
- pand the multiple-address traffic handling facili-
ties in a teletypewriter switching system of the
kind shown in Bacon et al. application.

_In Branson et al; Patent 2,430,447, granted No~.

vember 11, 1947, there is disclosed a teletypewriter
~switching system which includes no facilities' for
the seizure at a switching center of a plurality
of outlets in response to a plurality of call di-

recting codes preceding a. message for the routing « 35

of o multiple address message to such outlets.
“The present .invention is. adapted to be ingor-
_porated into a teletypewriter switching: system
of the type shown in the Branson et al, patent

- to provide for the handling of multiple address- 40

messages.

Accordingly, it is another object of:the in-
vention _to provide .multiple address message
“handling facilities in systems of the type shown

_in the Branson et al. patent which otherwise
_are.capable. of routing messages. only on a. single
address basis to.single outlets.
In the Branson: et al..patent, and in the Bacon
et al. copending application, there is. disclosed
.. a teletypewriter switching system in. which.lines
 incoming from and.outgoing to a.plurality. of

.-stations on private line or:party line basis termi-
. nate.in a teletypewriter-switehing: center..; There
-may also terminate in-such-switehing.center, ines

i-incoming :from:;and oytgoing to :singles stations

2, 1950; Serial No; 189,862
(Cl: 1798—2)
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on:a  private linebasis, .and: frunks; [dincoming
: from--and. outgoing to.other switching centers.
The incoming :and .outgoing. lines connecting a
_.patrtieular- station on a private line basis to the
- 5 .gwitching - -center,..or ~connecting..a. party :-line
- group of ‘stations: to: the switching center, or
Ithe.incoming:and outgoing trunks interconnect~
~.ing two switching: centeérs,- comprise full duplex
~communication. facilities. or: channels.
: Fach incoming line.or runk .terminates.in a
..eontrol- circuit, - which -is -usually .designated . as
an'incoming line. circuit.or incoming trunk cir-
. oliit - respectively, -which includes.. a - typing: re-
sperforator-on which incoming messages-are re-
15 corded. Associated: with..each:such  incoming
i.line.eircuit .or trunk: circuit is: a: director circuit
for decoding the call directing.codes or. address
_codes preceding incoming zmessages. ‘The re-
~perforator -associated -with any ‘incoming :line
90 cireuit or-incoming trunk circuit has. associated
“with it e transmitter. distributor by. means. of
- which code ‘combinations: perforated in the tape
“py the-reperforator are sensed and retransmitted.
! Underthe control of the tape sensing mechanism

10

. 25--the- associated - director- decodes the two call rdi-

~yectinig --code- combinations «that .comprise. an
‘ :dddress. code, thereby determining the.outgoing
: lineor-trunk: over which: the .message must. be
“fransmitted to reach the addressed station. ‘
“Fach -of the:outgoing line or trunk circuits,
- 'with: an- exception.which..will be ‘noted herein-
“after-with specifi¢ reference to:the Bacon: et. al.
- application, has-in -the switching .center, a.con-
:¥rol -gircuit ‘which.is called an outgoing -line
cireuit or- outgoing trunk circuit and which -in-
- cludes two reperforator transmitters. “When the
“director has determined or identified .the .out-
going line or trunk-over which the -message is
-.to be transmitted-it tests for. availability- of:one
of the two reperforator units associated: with:the
- selected outgoing line: or frunk. "If one-is:idle
“the “director seeks the ‘permission. of. a .sequence
" cireuit- to -establish-a- cross-office -transmission
- path ‘frem the transmitter distributor of sits in-
45 coming- line- or Arunk-reperforator -transmitter
-0 the ‘available reperforator in‘the selected out-
. going line-circuit. -The sequence cireuit-regu-
- lates the establishment-of- such ‘cross-office: con-
‘nections -through a link-eircuit -so-that- there
50..shall be in progress at any one time the process
_ of establishing’ through the; link circuit not more
__ than. one such connection. _Under the joint con-
. trol.of the director circuit. and the sequence cir-
. cuit;the link. circuit, which comprises a cross-
55..bar switch, is operated.to estabiish ‘8, cross-office

30
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transmission path, and when the path has been
established the director sets in operation it as-
sociated transmitter to cause the message, pre-~
ceded by the address code, to the outgoing line
or trunk reperforator to which the connection
has been - established, and the message is again
reperforated in tape, this time in the reperfora-
tor associated with the selected outgoing line
circuit or outgoing trunk circuit.

The transmitters of the outgoing line or trunk
reperforators are given access to the outgoing
line or trunk alternately to transmit the mes-
sages that have besn recorded in perforated
form in the reperforator tapes. An exception
was noted above in connection with the disclo-
sure of the Bacon et al. application. The dis-
closure of that application includes multichan-
nel trunks extending between switching centers.
An outgoing multichannel trunk comprises two
or more outgoing transmission paths from one
switching center to another; which have no out-
going reperforator transmitter but are connect-
able directly to the transmitter of an incoming
line or trunk reperforator transmitter through
the cross-office transmission path for direct
message transmission across office and out over
the trunk channel to the remote switching cen-
ter. An incoming multichannel trunk comprises
two or more incoming transmission paths from
another switching center, each such path ter-
minating in an incoming trunk circuit having
an incoming reperforator-transmitter unit for
recording of an incoming message preparatory
to switching it across office to the outlet, such
as an oufgoing line or trunk, over which the
message must be transmitted to reach the ad-
dressee station.

As previously mentioned, the copending Bacon
et al. application discloses a feature that is not
included in the disclosure of the Branson et al.
patent, namely, a multiple address circuit. The
multiple address circuit comprises two reperfo-
rator-transmitter units, control circuits individ-
ual to the two reperforator-transmitter units,
control circuits common to both, and a director
circuit associable with either of the reperfo-
rator-transmitter units for decoding all address
codes preceding a message and for seizing all of
the outlets represented by the address codes for
retransmission of the message to all of them.
A multiple address message is preceded by a spe-
cial multiple address code which causes an in-
coming line or trunk director, upon decoding
such address code, to -establish a cross-office
transmission path to one or the other of the
two reperforators of the multiple address cir-
cuit in the same manner that such director es-
tablishes a cross-office path to an outgoing line
or trunk reperforator. After the cross~office
connection has bheen established the address
codes representing addressee stations are trans-
mitted to the multiple address circuit reperfo-
rator and are reperforated in a tape, after
which the text of the message is perforated in
the tape. The transmitter associated with the
multiple address circuit reperforator, in cooper-
ation with the multiple address director circuit,
when the director circuit is idle or becomes idle
following use by the other reperforator-trans-
mitter unit, decodes the address codes in suc-
cession, seizes, over paths which by-pass the link
circuit, the outgoing lines or trunks or other
types of outlets to which the message is to be
transmitted as indicated by the call address
codes, transmits to each seized outlet the ad-
dress code which caused its seizure, and blinds
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4
it so that it will not receive the address codes
causing the seizure of other outlets. When the
outlets corresponding to all of the address codes
preceding the message have been seized and the
address codes transmitted to them, all are un-
blinded and the text of the message is trans-
mitted to them, the director circuit being re-
leased upon the initiation of text transmission
to render it available to the other multiple ad-
dress circuit reperforator-transmitter unit.

In some installations of the type of teletype-
writer switching system disclosed in the Bacon
et al. application the volume of traffic routed
through the multiple address circuit is frequently
or generally very heavy, so that the incoming
line or trunk ecircuit directors encounter delays
in gaining access to the multiple address circuit.
Also the transmission of messages out of the two
transmitters of the multiple address circuit may
lag farther and farther behind the recording
of the messages in the multiple address circuit
reperforators, because of waiting periods in-
volved in seizure of outlets that are found busy
when tested for availability, and cannot be
seized until they become idle.

A general object of the present invention, as
stated previously, is to reduce the load on an
overloaded multiple address circuit and to pre-
vent the overloading of such circuit by divert-
ing from it all multiple address messages hav-
ing not more than a predetermined number of
address codes preceding them, the limiting num-
ber in the specific embodiment of the invention
shown and described herein being four address
codes.

Another object of the invention is to convert
multiple address messages having a small num-
ber of address codes to a corresponding number
of single address messages.

Another object of the invention is to reintro-
duce the single address messages info the flow
of switched message trafiic through a switching
center in a manner identical to that of single
address messages received over an incoming line
or trunk.

Another object of the invention is to precede
each of the single address messages. so reintro-
duced into the flow of switched message traffic
by an address code for only one destination.

The supplementary multiple -address circuit

_which embodies the present invention comprises

a plurality of reperforator transmitters, and
control circuits for selectively connecting two
or more of them to the transmitter of an in-
coming line or trunk reperforator transmitter
over a cross-office path. The control circuits in-
clude three test leads which are connected in
multiple to appropriate final code points of the
call directing code. decoding circuits of all of
the incoming line or trunk circuit directors.
Each of these test leads is designated by, and is
reached through the decoding of, an address
code individual thereto, and one of these ad-
dress codes precedes the destination address
codes of a message addressed to two destinations,
another of these codes precedes the address
codes of g message having three destinations and
the third precedes the address codes of a mes-
sage directed to four destinations.

Upon the decoding of one of these three sup-
plementary multiple address codes by an in-
coming line or trunk circuit director the test is
made over the particular test lead and the se-
lection - of the particular test lead indicates to
the control circuits of the supplementary mul-
tiple address circuit the number of reperforators
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“that-are requiréd to yecotd themessage; whether
“gwo,Cthree or four. ~There:-are five paths-enter-
“ingithe supplementary-multiple~address cireuit
-from:the’ link: ¢ircuit :in: the specific embodiment

shown,:and-if-any ene. of: these: is idle: the se--

squénce’ cireuit’ jointly with. thedirector- circuit
“that isseeking: the connéction:causes the: link
“eireuit to-operate to:establish a ¢ross-office: ath
~t07the supplementary multiple: address-eircuit.

- Upon: completion: of the cross-office path-the
supplementary miiltiple” address circuit- proceeds
“to.test for availabiliby-of the number -of ‘réper-
{-forator:transmitters indicated by the. tést. lead
»gver which the establishment of ‘a connection to

the supplementary multiple address-circuit-was:

-rinitiated. :The - arrangement ‘idisclosed --herein

sreontemplates :the. provision. of” ten’ reperforator

transmitters: and:-five cross-office: paths’ to:the
rsupplementary multiple - address “¢ireuit. -The
riumber " of cross-cffice: paths:and reperforators
‘may'be increased: or diminished "in accordance
wwith: the volume of ‘traffic in a switching’ cernter.
+In : the ~exemplary - arrangement -disclosed ‘the
-capabilities. for message handling’ are five two-
.address messages . or  three: three-address: mes-
.ssages with one reperforator transmitter remain-
~ing idle ‘or two three-address messages and one
~four-address message or ‘one’ two-address mes-
~sage and two four-address messages.

~Assuming ‘that the required number. of reper-
-forator transmitters:are available, . the subple-
-mentary -multiple -address. circuit ‘seizes them by
-operating a subordinate link. circuit to connect

them to the cross-office path that has been estab-
~lished through the principal link circuit. The

6

“through the principal litik-eireuit-to the supple-

10

15-
.~director: eiréuit: so-that these: reperforator trans-

. mitters-are:equivalent in the switching: eenter to
-the reperforator:transmitters of incoming line or

20

smentary multiple address-éireuit is: broken down
or-disconnected:and the-connections to ‘the-sev-
~eral reperforator-transmittersithrough -the sub-
~ordihate link eircuit in: the supplementary mul-

tiple address eircuit=are-broken’.down. -These

~yeperforators: are-nowavailablefor: connection
“to-another:eross-office -path to!receive-another
rhessage.

:Each:of the reperforators has:perforated a tape

rcontaining one'message destination address code,
:theend of: address codes:comprising -catriage re-

tuin and line feed, the text: of the:message' and
the end-of~message signals. ~HEach:of-these re-
perforator-transmitter zunits:is- provided: with a

trunk - circuit.  These reperforator-transmitter
units, under the control of their: director ‘cir-

-cuits-and in eooperation with.the:sequence. cir-

25

30

.supplementary multiple -address cireuit < then -

sends back into the director circuit-a go-ahead
- 'signal .and that director starts-the fransmitter
to- transmit -to- the supplementary multiple-ad-
“dress. circuit- the: address. codes - designating the
“destinations of the message, codes indicating ‘the
“end of the addresses, carriage return and line
“feed signals being used for -this purpose  as
“desciibed in the Branson et al. patent and the
“Bacon et al. application; followed by the text of
‘the ‘message which "ends” with™a dis¢onnect” or
“riessage ‘end signal. S
“The supblementary multiple address circuithas
g coumiting ‘mechanism ‘for counting the message

“destination call’ directing “codes and- a blinding .

Jigireuit-for: permitting: or suppressing response of
“ihe’ conneected ‘reperforator transmitters o sig-
yyals: -received ‘over “the cross-cffice connection
from the ‘incoming’ line or -trunk- reperforator

~trafigtaitter. - Prior: tothe cross-office transmis-.

“sion ‘of the first-address code one of the reper-
~forators.is. unblinded-and the. others that have
~peen seized are blinded so that only one receives
. the first message destination address code. ‘When
_that code has been recorded on that reperforator
it ~istplinded, ‘the -counting circuit -registers the
~ reception of one address code, another reperfo-
* .ratorsis-unblinded to receive:the second address
~-code. “When-that code has been-received the:sec-

- ond reperforator’is blinded; -another-is unblinded:

and the third address code'is counted. - Follow-
- ing-the recording of thelast address code and the
counting of that code, ‘all of ‘the seized reper-
-forators .are unblinded and they receive the car-
- riage return and line feed.signals, which :desig~
. mate the:end of the addresses, followed. by :the
itext of the-message and‘ending with the message
- end ‘signal 'which:is usually the:figures-or 'shift
““signal followed by -an. H.signal. In -respons€ to

:.theendof méssage -signal-the- cross-office path:
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. cuit proceed to route the single address messages
-which: are-perforated in theirtapes to the outlets
-which: the: address: codes- in:: thetapes.indicate,
-gver- cross-office ~paths-established. through the
-principal-link- cireuit to such outlets, which may

pe outgoing line or trunk .reperforator’ trans-
mitters or the channels:of a multichannel trunk

.or-the ‘Teceiving teletypewriters: of a local outlet.

A feature ‘of the invention:operating as:set

-forth - in -the foregoing-description-is that it
-divides a multiple address message. preceded by

two, three or four addresses into'two, three or
four messages each preceded: by-a:single address.

. Another feature of the invention is that access.
. to-the supplementary multiple-address ecircuit-is:
.gained - through -a - multiple -address -code - that.
. differs from the one giving access to the regular
.multiple - address -circuit -when .such- eircuit - is:
-provided.

Another feature of the invention is that access
to the supplementary multiple address circuit is

_gained through a different -multiple address code
. for each. of two, three, or four address.messages.

.Another. feature of the invention is the.pro-
vision .of -a. pluraliby of. reperforators. for: pro-

.ducing single address-message tapes and in the
. specific. arrangement discloséd-there are ten such

reperforators. ) ‘ :
"Another feature of the invention is that the
particular multiple address.code that precedes

“the message directing address.codes and causes

seizure of the supplementary. multiple address

cireuit designates to that.circuit ‘the number of

reperforators that are to be connected. -
" Another -feature-of the invention is the pro-
vision of five cross-office paths into the supple-

mentary multiple address circuit whereby all of

“the reperforators may be concurréntly in opera-

tion recording multiple address messages having

“the minimum number of message destination ad-
‘ dress codes, hamely, two.

- Another feature of the invention is that reper-
forators that have been connected to record a
nmessagé are unblinded ohe at a time "during the
transmission of the address codes so ‘that each
receives only ‘one address-code.

Another feature -of-the-invention is that the

unblinding - and reblinding - of: reperforators in

succession and the final-unblinding: of all of them

4s controlled by -a counting. circuit that-counts
the address. codes received: ovet -the -cross~office

path.
:.Ancther -feature of .the -invention:is that"if a

:message-routed:into. the-supplementary-multiple
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-address circuit is' preceded ‘by more than four
address codes all such address codes in excess
of four will be recorded by all of the reperforators
because they will be unblinded by the counting
mechanism following the recording by one. of
them of the fourth address code.

A system for accomplishing the foregoing ob-
jects and others which may hereinafter be set
forth or become apparent, and embodying the
foregoing features and others which may also be
hereinafter set forth or become apparent, may be
fully understood by reference to the following
detailed description to be interpreted in the light
of the accompanying drawings wherein:

Yigs. 1 to 7, when arranged in accordance with
the pattern shown in Fig. 25 contained on the
same sheet as Fig. 1 show in general schematic
form a typical system comprising switching cen-
ters interconnected by trunks and each having
- lines which it serves.

Figs. 8 to 24, when arranged in accordance
with the pattern shown in Fig. 26, which is con-
tained on the same sheet as Figs. 1 and 25, show
the complete circuits of a supplementary multiple
address circuit in accordance with the present
invention and portions of cooperating circuits of
& switching center.

For purposes of identification, Fig. 1 corre-
sponds with and represents the disclosures of
Figs. 3 to 8, inclusive, of the Bacon et al. appli=
cation, and Figs. 2 to 5 and 7 correspond  with
and represent the disclosures of Pigs. 9 to 12
of that application. Fig. 6, in combination with
Fig. 7, represents schematically a supplementary
multiple address circuit in accordance with the
present invention and the manner in which it
cooperates with other circuits of the switching
center represented in Figs. 2 to 5, inclusive, 7
and the upper portion of Fig, 1, the detailed cir-
cuits of which are found in Figs. 13 to 185 of the
Bacon et al. application. ’

Fig. 9 shows partly by labeled rectangles and
partly by circuits as much of a switching center,
represented -schematically in Figs. 2 and 4 except
for the link circuit which is represented sche-
matically in Pigs. 3 and 5, as is considered neces-
sary tc an understanding of the way in which
the supplementary multiple address cireuit,
represented schematically in Fig. 8, is incorpo-
rated into and cooperates with the switching
center. 'The detailed circuits of the supplemen-
tary multiple address circuit are contained in
Figs. 8,11 to 15, and 17 to 24.

In the diagrammatic and circuit figures of the
drawings, the reference numerals follow a plan,
in accordance with which each includes a dash,
the numbers preceding the dash identifying the
figure of the drawings in which the element
identified appears, or in the case of a conductor
extending through more than one figure, the
figure of the drawings in which the conductor is
first identified as a circuit path, and the number
following being the individualistic portion of the
reference numeral and identifying the element or
conguctor,

General description

The genera] features of the system will now be
described with reference to Figs. 1 to 7, inclusive,
when arranged as shown in Fig, 25. Fig. 1 shows
in block diagrammatic form the stations and
equipment connected to a typical full duplex
party line or multiple station line {—~8i. The
iull duplex party line 1—81 comprises a trans-
mission channel or path [—02 for transmitting
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8
signaling impulses from the outlying subscriber
station to the centra] switching station shown in
Figs. 2 to 7 and a receiving channel {—83 for
transmitting signaling impulses from the switch-
ing center to the outlying subscriber station.

The party line {—81 has been shown in the
drawing as comprising two separate and distinct
metallic transmission circuits. It is to be under-
stood, however, that these lines or paths may in-
clude any of the usual types of transmission sys-~
tems suitable for the transmission of telegraph
permutation code pulses. These two channels
may consist of the two paths of a bridge type full
duplex telegraph transmission system, in which
case the impulses transmitted to and from the
central office are transmitted over a single line
conductor as is well understood in the art. These
lines may also include telegraph channels of com-
Dosite telephone and telegraph lines, channels of
voice frequency carrier current, channels of high
frequency carrier current, radio channels and
time division multiplex channels, and the method
of transmission over these channels may be in
accordance with any of the well-known trans-
mission systems including pulses of current and
no current, pulses of positive current and nega-
{ive current, pulses of currents of different mag-
nitudes, pulses of carrier current and no-carrier
current, pulses of carrier currents of different
frequencies, and pulses of current in some por-
tions of the system may be represented by pulses
of no current in other portions of the system as
is well understood in the various types of tele-
graph transmitting systems.

The full duplex telegraph line {—81 extends

 to nine ocutlying subscribers’ stations designated

{—@6 through —88, {—1!1 through I—I4 and
{—{8. Each of the subscriber stations is pro-
vided with a receiving teletypewriter and key-
board perforator, represented in the case of the
station [-—08, by the labeled rectangle {—84, and
is also provided with a tape transmitter distribu-
tor represented in the case of the station i—=86
by the rectangle designated I—I{7. The function
of the receiving teletypewriter 1—84 is to receive
messages transmitted from the switching center.
The function of the keyboard perforator associ-
ated with the receiving teletypewriter is to pre-
bare tape perforated in accordance with mes-
sages to be transmitted from the station to the
switching center. The function of the trans-
mitter distributor i—i7 is to transmit messages
under the control of the perforated tape.

While receiving apparatus and transmitting ap-
paratus have been.shown at each of the sub-
scriber stations, it will be readily understood by
those skilled in the art that receiving-only equip-
ment may be provided at certain subscriber sta-
tions while transmitting apparatus only may be
provided at other subscriber stations. Since the
receiving and transmitting equipments operate
substantially independently of each other, each
station may be arranged to transmit or receive,
or both, in accordance with the subscriber’s par-
ticular requirements.

Typical apparatus suitable for use in combina-
tion with the circuits of the system described
herein for receiving messages and perforating
tape and transmitting signals in accordance
therewith are described in detail in United States
Patents 1,965,972 granted July 10, 1934 to C. W.
Burcky et al.; 1,965,602 granted July 10, 1934 to
R. A. Lake; and 1,969,891 granted August 24,
1934, to R. A. Lake et al., and the disclosures of
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these patents are-incorporated. herein- by refer---

ence-as part-of the present specificabion.

The.receiving 'and -transmitting -equipment- at~

each-of the subscriber. stations is controlled from:

a secondary :or subordinate switching center or
control selector which may be. located in-the im-
mediate vicinity-of or.on the premises of one or

more ‘outlying. subscriber stations. In Fig..1 four:
such - secondary - switching - centers have. been :

shown,: the subordinate switching center {=-21,
or. station:control circuit as it is also called, serv-

ing the subscriber stations.1-—08,:1—07 and 1=-08,.
the station control-circuit 1—22 serving only the
onesubscriber station 1-—08;the station:control

circuit: 1—2% serving -subscriber -stations ‘I—1 1,
{—12 :and 1-—13, and the station control cirguit

{-—24 serving -the subscriber stations 1—I14 :and

{—18.7. The provisionof the station control cir-
cuit 1—22 serving. only the single subscriber sta~
tion 188 is explained by the fact that this sub-

serther retation-is provided -with-two: receiving -

recorders, namely, a‘receiving printer-and a tape

reperforator,- which are to receive-messages On:a.:

selective-basis; and -the. station control circuit is
nesded-in order to effect the selection- between
thém.. The reperforator -is-designated- by the
reference numeral {—18 and may be of the type

shown in-Patent 2,042,788 granted June 2,:1936 to..

H.’L. Krum or Patent 2,255,794 granted-Septem=
ber:16;1941 to R. A. Link, the disclosures-of which
are incorporated by reference.as part of the pres~
ent: specification: .

The station:control-circuits include a monitor---

ing-selector connected to the receiving channel-

{83 : of .multiple -station line. {—=8&i, which-

selector 4s provided -with numerous contacts that
are-selectively-actuated -in. response -to- various
signals transmitted over the party lines.- These
contacts ‘are employed to-control the.switching
apparatus for connecting -the- receiving - equip-
ment: at the -several- subscriber stations to the

veceivingchannel -1—03 .and. for controlling the-
operation: of the tape transmitters -to. transmit.

signals over the transmission channel {—02..

The monitoring. selector which is .employed as-

an-element. of the station controel circuit may be
characierized as a.-sequentially operabed. tele-
typewriter, selector: It .is.arranged to .receive
permutation-code telegraph signals and to operate
selectable elements.in response.to the reception
of eode combinations.- It is provided with. inter-

locking.latches by means of which certain.of the-
selsctahle-clements may respond to their assigned.

code eombinations only. upon being unlatched or
prepared. for..operation. by the. signal. responsive

a different. code combination or. the same code
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combination, from which it follows that.the first- -
mentioned selectable member is operable only. in.

response to.reception. of the particular two-code

cambinations. in sequence. . In the case of “the.

control.of transmitters, single code combinations
are .employed for. effecting the desired controls
whereas the receivers, such. as printers or. the re-

perforator {——18, are connected selsctively to.the .

veceiving channel 1-—88 by address codes.or com=-

€0

66

prising a sequence of two call directing code com-" .

binations. . Typical address codes. are shown in

Pig: 1 f6r the receivingequipments associated
with the receiving channel 1—83. Thus the re-~

celving teletypewriter 12-04-ab the station &~

is designated by the address code BY, thereceiver
at station-{—B87 has-the “address-code QW, the
receiver-ak ‘station{-—8& ‘has ‘the address code

CB; the rezeiviviy teletypewriter at station’ 1—88

fe

70"

has the-address codeGA and the ‘receiving re~ 18

10
perforator at that. station: has the:address.code'«
GX, and the receivers at stations {-—if, {—i2;7
{—13, [—14 ;and -{—16 have-the address-codes
CE; CD, CJ, BB and GG, respectively.

Any subseriber station, in addition to being:
connectable by the station’ control-circuit to:.the
receiving channel 1063 in.response to.its-assigned.::
address code, may-also be connected in:response.:
to. one or ‘more .group address codes:: Thiese are:
two=letter codes: that are assigned in common:to::
a plurality -of stations to which messages:of.a-.
particular. type or character:are frequently. di=:
rected; -and the group address code will cause the
message . to ‘be-transmitted to all of the-stations;:.

. regardless -of: where -located-in:-the -system,. to.

which that group address code has been assigned.:

As-disclosed-in the Bacon et al. application,:the :
group code circuit functions in cooperation withi:
the multiple address circuit disclosed:in that:ap<:

plication. It is not contemplated that messages::
invalving -group. .codes -shall: be-routed into ‘the::
supplementary . multiple -address -circuit-.of . the.:
present invention, since the-supplementary mul-:-
tiple -address -eircuit would-thereby: be burdened--
with.the handling of a-message that would have::
to be routed from the supplementary multiple-ad- -
dress. circuit to the multiple -address circuit: dis+-
closed in the-Bacon et-al: application in-order-to:
gain access to-the group code circuit: Accord- -
ingly; no - assignments of group address. codes-to:
the. stations. in. Pig. 1 have been indicated.:

In- addition. to-assigning address. codes- to-the.:
receiving equipment-at each.of the-stations:con- -
nected to multiple station line.i—8(, a code is
assigned. to.each. transmitter ‘connectable .there- .-
10, to0-enable. this.transmitter- to. be-controlled.-
from-the central.switching: station through.the.
subordinate- switching center-or station.control..
cireuit. . Thus the.transmitter. {—IT .at..station:,
{—885 is assigned code A and.the transmitbers.of..
the eight other stations.associated with the mul-
tiple party line are assigned codesE, I, 1; P,.Q,.S,: -
Uand W.

Another full diplex channel appearing in Fig.:.
1 is designated. by the reference numeral 1—31 .
and comprises receiving channel {—32 and trans--
mitting. channel. (—33. Full. duplex. channel .
{—31 terminates in g single station (—34 which .
has.-exclusive use.of-the channel and .comprises..
a2 receiving teletypewriter .combined .with.a key-
board perforator, this unit being designated 1—36...
and being connected to receiving channel (—32,. .
and.a tape transmitter. distributor 1-—31 con-
nected to-transmitting channel 1--33.

Sinee the tape transmitter.1—37 has. sole.and -
exclusive -access . to .the transmitting - channel. .
{—23, it has. no transmitfer code,. as.have. the..
transmitters associated with the multiple station..
line, because-transmission-from it is not.con-
trolled  from- the switching center:and. it may:
transmit at-any time:. There is no-station con-:
trol circuit-associated with the station 1—34-be=
cause - the :receiving - teletypewriter .{—36.is-al- -
ways -connected- to’ the receiving channel -(—32=

and will receive -all. signals -incoming-over-that.:

channel.:: The-channel- {—32 is:selectable at.the "
switching-- center~ by the- individual - address::
code BG.: :

The full- duplex:party line-{-—81 and the-full”
duplex single: station line: I—31 "extend to- the-
switching -center.which serves those ‘lines, the-
circuits -and-apparatus-of which -are -indicated :
diagramimatically in Figs:.:2to 7, inclusive.: The:
switching -centery’in addition to serving the lifes~.

indiéated;-also- has conneetion-directly-and in-
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directly by means of trunk circuits with other
switching centers. At the bottom of Fig. 1 a
multiple channel trunk directly connects the
switching center shown in Figs. 2 to 7 to a switch-
ing center 1—39. It has been assumed that there
is sufficient traffic from the switching center at
the right, comprising Figs. 2 to 7 to the switching
center 1—39 to justify three transmission chan-
nels in that direction, and these three channels
are designated by the reference numerals 1—41,
I—42 and (—43. It has further been assumed
that the volume of traffic in the opposite diree-
tion is not so heavy and that it may be accom-
modated by two channels designated 1—46 and
1—47. When there is still less traffic between two
switching centers, a simple full duplex trunk,
comprising a single transmission channel in each
direction may be provided, and two such trunks
terminating at the switching center in Figs. 2
to 7 are shown, one, designated by reference nu-
meral |—A48 extending to a switching center
1—51, represented merely by a labeled rectangle,
and the other, designated by the reference nu-
meral [—49 terminating at a similarly repre-
sented switching center designated by the refer-~
ence numeral 1—52. As indicated in Fig, 1, it
has been assumed that switching center I—5i
serves stations having the individual address
codes BN, BX, CA and QA as well as others.
With reference to the switching center [—52 it
has been assumed that stations served by that
switching center have individual call directing
codes BS and BU as well as others.

A full duplex trunk circuit designated (—53
connects switching center 1—52 to switching cen-
ter 1—239. It has been assumed that switching
center 1—39 serves stations having the individual
address codes BPF, WE, XW, QX and others. An-
other switching center {—54, with reference to
which no code assignments have been assumed,
is connected to switching center 1—39 by full du-
plex trunk [—56. In view of the fact that no
other trunk circuits have been shown in associa-
tion with switching centers 1—51 and i—54, it
is tc be assumed that neither has direct connec-
tion with the other nor with the switching cen-
ter 1—B82, and that switching center {—51 can-
not directly reach the switching center i—39 nor
can the switching center {—54 directly reach the
switching center shown in Figs. 2 to 7. This ar-
rangement of switching centers is typical of sys-
tems of this type.

The terminal equipment for the lines and
trunks represented in Fig. 1 is shown in Figs. 2 to
7 which also show other circuits and equipment
at the switching center. Considering first the
terminal equipment of the party line 1—91i, the

transmitting channel 1—02 terminates in an in- .

coming line circuit indicated generally by refer-
ence numeral 2—01f. This incoming line’ eircuit
controls the reperforator 2-—02 and the receiving
teletypewriter 2—03. The incoming line cireuit
recognizes certain address codes preceding mes-
sages and causes messages for the switching cen-
ter to be recorded on the receiving-only teletype-
writer 2—03. If the massage is to be transmitted
to another station in addition to being recorded
on teletypewriter 2—03 it will be recorded also
on the perforator 2—02. If the message is not
to be recorded for the use of the switching cen-
ter, it will be recorded only on the reperforator
2—02,
reperforator 2—03 to form a unit 2—06. Trans-
mitter 2-—04 is connected to a director ecircuit
2—07 which, under the eontrol of transmitter
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A transmitfer 2—04 is combined with
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the reperforator-transmitter unit 2—06.
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2—-04, decodes the address portion of the message’
and then under the supervision of a sequence cir-
cuit 4—B61{ operates a select magnet 3—01 individ-
ual to that director, and thereafter operates a
hold magnet associated with the channsl over
which the message is to be transmitted.

The switching apparatus employed in the typi-
cal embodiment of this invention and described
herein makes use of a switch having a plurality
of groups of contacts arranged in a rectangular
coordinate pattern. Switches of this type are
frequently called cross-bar switches and are ar~
ranged so that any set of contacts may be selected
and actuated by operating magnets representing
coordinates of the group of contacts to be op-~
erated. For example, the usual arrangement is
to provide the contacts in rows and columns, and
to select and operate any set of contacts by op-
erating a select magnet which is common to a
row of contacts and then to operate a hold mag~
net which is common to a column of contacts.
Only those contacts which represent the inter-
section of the row and eolumn will be operating..

Figs. 8, 5 and 7 contain a schematic representa-
tion of a cross-bar switch. The select magnets
for the inecoming channels of party line {—B01,
single station line 1—3{, trunk (—48 and trunk
1—48 are shown in Fig. 3 and are identified by
reference numerals 3—01, 3—02, 3—@3 and 384,
respectively. Select magnets of the incoming
channels i—48 and {—A47 of the multiple channel
trunk and select magnets of other sources of
messages to be routed through the switching
center are shown in Fig. 5. Seleet magnets for
the routing of single address messages derived
from multiple address messages entering the sun-
plementary multiple address circuits embodying
the present invention are shown in Fig. 7. All of
the hold magnets of the cross-bar switch are

;shown at the bottom of Fig. 7.

Access to the transmitting channel {—83 of
the full duplex party line is had through the
instrumentality of two reperforator-transmitter
units 2—908 and 2—089 which may be similar to
Hach
of  these reperforator-transmitter units has its
own set of input control relays 2—i{{ and 2—12,
respectively, and these sets of relays cooperate
mutually with each other and individually with

their respective reperforator-transmitter units to

control the selective establishment of a connec-
tion to one or the other of the reperforators, if
idle, through the cross-bar switch. The hold
maghnets T—16 and 7—081, when operated, estab-

Jish transmission paths to the reperforator units

2—088 and 2—89, respectively.

The transmitting portions of reperferator-
transmitters 2——88 and 2—09 are associated with
outgoing channel I—B83 which has hereinbefore

‘been identified as the receiving channel from the

standpoint. of the subscriber stations of party
line 1——81. These transmitters have sets of con-
trol relays 2—Ii3 and 2-—{4, respectively, and
there is also a common set of control relays 32— 18,
the three sets of relays cooperating to give one
or the other of the transmitters access to the
outgoing channel {—83. A transmitter start cir-
cuit, identified by reference numeral 2—17, co-
operates with the incoming line circuit 2—=81 and
the set of control relays 2—16 to transmit to the
outgoing channel I—903 a sebt or pattern of code
signals for starting any of the transmitters asso-
ciated with the party line [—81. Transmitter
start circuit 2—17 has associated with it a set of
manually operable start keys 2—18 by means of
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which+automatic  operation-of: the:transmitter:
start-circuit may be initiated to-cause:the-several:

transmitters associated. with::the :party line:=ta:

obtain access. thereto in-rotation and by means:
of - which - such automatic - operation . may: bew
stopped;-and: alternatively the transmitter:selects:
ing code: for -any-one .of ‘the subscriber. stations:
may be transmitted under manual stimulus. -

Figs. 2,3, 4 and 5 will not be further-described:.
in detail because they-are identical with: Figs:9;:
10,711 and "12 .of the Bacon-et al. application: exs:
cept. for-the. fact that the hold magnets -of the
cross-bar. switch. are contained in-Fig. 12 of-the..
Bacon: et al..application whereas they are-cons-
tained in Fig. T instead of:Fig.:5 of ‘the present”
disclosure. A. completé - understanding -of: the-
operation .of the system .as represented in Figs:
2,'3, 4 and 5 may be obtained from that ‘portion
of the Bacon et al.”application which describes -
Figs:. 9,10, 11 ‘and 12.” Reference ‘numerals not-
specifically mentioned in -the-present -specifica~ -
tion identify corresponding parts-of Figs:-9,10,11"°
and-12 of the Bacon: et al. disclosure, when ac~
count is taken of the fact that the last two-digits=
identify - specific elements -and the first digit of ©
three-digit -numbers .and the.first-tweo- digits.-of -
four-digit numbers identify.the figure.of-location
of such elements.

Fig: 6 shows in diagrammatic form the supple=
mentary multiple -address-cireuit ‘embodying “the+
present invention: Aecess to it is ‘had- through*
five vertical columns of contacts of the eross-bar-
switch;- only three- of- which-have:been shown;
these being controlled-by the hold magnets 7—26;-
1—27 and-7—28.- ‘The hold magnets —26; 721"
and-1-—28 give access to the first, second and fifth™
inward paths -of- the -supplementary: multiple -

address circuit, designated by reference numerals -

6—901{, 6-—82 and §—83, respectively. The-in--
ward paths §—061, §—02 and 6—03 are associated-
with a-common-connection -control circuit 694+
which operates,-upon-establishment of a-connec=:
tion-to an inward path, to control-the seizure of -
two, three or four-outward paths, of which-there-
are ten, the first, second, nirith and tenth-being -
represented. in Fig. 6 -and being ‘designated by
reference numerals 6-—8§; 6—07, 6908 and 6—08%:
Connection control circuit 6—04 has the attri~-
butes of a sequence circuit, among-other-char~-
acteristics, in that it is available to the inward

paths one-at a time to control the establishinent:*
of ‘connections therefrom:to- a- plurality-of -out=:
ward: paths. The - number - of ' outward - paths+
which: the -connecticn : control - circuit -seizes-fors
connection-to-an inward-path'is dependent upon::

the particular one of the three different supple---

mentary -multiple address codes that -causes-the=
routing of a message-to the supplementary mul--
tiple- address-circuit and: seizure ‘of an-inward:
path thereof.’ )
Connections from-an inward path to-a plurality -
of outward paths -are-established-through a-lihk’

cireuit or -eross-barswitch, similar-fo-the-one~

represented-in Figs.-3, 6 and 7;and havingcross<-
connection contdet sets arranged in-four -hori- -
zontal: rows -for- each--of the five inward-paths,”
making "a-total -of twenty ‘horizontal ‘rows and-

ten vertical columns for the ten-outward paths:
The reason for the provision of four horizontdl™ -

rows of sets of: cross-connection-contacts for each™
inward:-path is that-connections are-established ¥

“from-an-ifiward path to-tWo, thiee or four-out=-

ward-pathis through sets of créss-connection-con=-
tacts in different horizontal rows,a set-for each’:

.. of ‘the ¥
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the ‘message-destination: -address -codes:may be-r
distributed to-the outward-paths,:each path:re<:
ceiving ;but one ~message -address:: Select mag-
nets:6--11, 612 :and.: 613 are-controlled: by
inward path: circuits 6-—01, 6<-02 and:6--03, re-:
spectively, to prepare for operation the horizontal.
rows of contacts assoeiated therewith. . Only one -
of-the:four select magnets for each inward path
is shown-in Fig, 6. Hold magnets 616, 6—I7,
. §—=18-and §-=19 ‘are individual “to: the vertical
columns -.of ~contacts. associated  with™ outward -
paths. 6--05,°6-—87, 688 and 6—089, respectively.
and -ipon -the-operation- of two, three-or four of -
the-hold>magnets following -operation of “two,
wthiee.or-four of the select magnets:the corre- -
sponding -numbeér of outward paths:wili be-con~
nected toan inward path:
Oiitward paths §-—88, 8--67,6-—08 and 6—89-
have reperforator-transmitter units §—28; §—21,-
+8—28-and §-—28, respectively, connected thereto.
These -reperforator-transmitter ‘units may be of
the-same -type. as -the -reperforator-transmitier
unit -2--06 ‘which records and retransmits mes-
sages received ‘over- the inceming -channel t—o2
~or-multiple partyline {—81i. Upon ‘the seizure
of two, three-or four -outward paths the inward
path’causes the message destination address codes -
preceding a message entering the supplementary
multiple address circuit over that inward path to
+bhe distributed individually to the outward paths
and recerded by their associated-reperforators
so-that each reperforator receives and records the
address code of only one station that is to receive
the message. Following the recording of-the ad-
«dresses individually by the reperforators that have-
been-seized and connecied to-an-inward path they
are-unblinded ‘so that all’ receive the- carriage -
return- and line feed signals which intervene in
the last of the address codes-and the text of the
message,and thereafter receive and record the
text-of the -‘message and finally -the end of mes-
sagesignal. The end of inessage signal; in addi-
tion-to -being transmitted to and recorded by the
several reperforators, also causes the restoration
-of switching circuits to normal, including the re-
lease of-hold magnet 7--28,7-27 or-1—28 to dis-
connect-the - transmission cireuit to-the inward
pathrand restore that path to normal.’
Upon the resteration of an inward path §—391,
- 6~—82 or 603 to normal the operated ones of the
hold magnets §-~19; §—17, 8—18 and 618 which
had connected the particular-inward path to out-
ward ‘paths -are-also released, to disconnect the
outward paths from the inward path, and render
~the outward paths available to the same or other
inward paths in the same-or-other combinations:
The- reperforator-transmitter units- §-—28,
6—27; 6-—28 and 8—22 have individual director .
circuits-6—28;, 6-—37, §--287and §=-39, respec-
6o bively, which may be. identical with director cir-
cuit*2-—87 ‘associated with  reperforator-trans-
mitter unit 2——85 that receives messages incoming
over channel §——82 of party line-{=—81. . Like ali
of the incoming line or trunk:circuit directors in
the-switching .center- the .direetor:cireuits 838,
6—37, 6—38 and B-—38 decode the address.codes:
of the.meéssages recorded by the reperforator por-
tions7 ofir reperforator-transmitter. units . §—26,.
§—21,8=28and §+-2% and then under the super- -
rouvisioniof:sequenes eircuit4—81; which is common:
- to all-suchdirectorcireuits; they operate the select:
- , 17227, T-=-38-and 1—89, respec--
: Following -operation:of:the selept:magnet -
inraecordance with theoutlet-through:which::
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hold magnets in Fig. 7, with the exception of a
few as will be noted hereinafter, may be operated
to establish a cross-office path for the transmis~
sion of the message preceded by a single address.
code to the desired outlet. The exceptions akove:
mentioned are the hold magnets T—i3, 7—i4,
126, T—27 and 7—28. The first two of these
five magnets cause the establishment of a cross—
cfiice path to reperforator-transmitter units 4—52
and 4-—53 of the regular or principal multiple
address circuits 4—51. There is no point in rout-

10

ing single address messages to that circuit and

moreover messages are routed thereto by a special
multiple address call directing code as set forth
in the Bacon et al. application. There would be:
no point in operating the hold magnets 7—28,
1—21, and T—28 to put single address messages
being delivered from the supplementary multiple
address circuit back into the same circuit. The
director circuits §—36, 8—37, §—38 and 5—3%
will cause the operation of those of the hold mag-
nets in Fig. 7 that will establish a cross-office
transmission path to an outgoing line circuit or
full duplex trunk or multiple channel trunk cir-
cuit or to the local outlet circuits, and under the
circumstance that messages for the addressed
station are being intercepted, to the willful inter-
cept circuit, or in the case of a garbled or un-
assigned call directing code, to the miscellanecus
intercept circuit.

Tor debailed consideration of the operation of
the supplementary multiple address circuit it will
be assumed that the switching center is in opera-
tion and that the subscriber at station {—88 has
prepared a perforated tape containing a message
to be transmitted to three stations, and that his
transmitter has been set in operation by the
transmitter start circuit 2—I7 at the switching
center and the message is being received on re-
perforator 2—82. It will further be assumed that
the message is to be routed through the switch-
ing center to station 1-—12 on the party line, sta-~
tion {—34 on the single station line and the sta-
tion served by switching center {—8{ that has
the address code CA. The address codes of the
three stations addressed are CD, BG and CA. It
will be further assumed that the supplementary
multiple address codes for routing two, three and
four address messages to the supplementary mul-
tiple address circuit are AA, AB and AC, respec-
tively. In accordance with the message prepa-
ration practices described in the Bacon et al. ap~
plication, the tape prepared by the subseriber at
station I—08 will contain codes for AB, letters,
CD, letters, BG, letters, CA, letters, carriage re-
turn, line feed, the message text, fisures, H, let-
ters (end of message), and if this is the only mes-
sage to be transmitted from station §—88 at this
time, or if it is the last of several messages, the
additional signals H and letters, to indicate end
of transmission will follow the end of message
signals.

Switching center receives multiple address -
messqge

Referring to Fig. 9, the entire party line, with

which station {—088 in Fig. 1 that has been as-
sumed to originate the message is associated, is
represented by rectangle 9—81. Itsincoming line
circuit is designated 9—82 (2—01 in Fig. 2), its
outgeing line eircuit is designated 8—83 and its

transmitter start -circuit is desighated - 8—084 -

(2—1T). The message transmitted from station
{—08 upon the initiation of transmission under
the control of transmitter start circuit 9—04 is
recorded by the reperforator associated with in-
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coming line eircuit 9—82. The réctangle desig-
nated 8—908 represents the director circuit desig-
nated by the reference numeral 2—8% in Fig, 2
and certain circuit elements of the director eir-
cuit are shown therein. Tape transmitter §—87
which has been shown inside rectangle 2—6 is
the transmitter designated by the reference nu-
meral 2—84 in Fig. 2 associated with incoming
line reperforator 2—82. “Decoding fan circuits of
relays, contained in the director circuit and rep-
resented by rectangle §-—88 decode, in cooperation
with transmitter 8—87, the first address code per-
forated-in the tape, assumed to be the code AB
designating a three-address message. In re-
sponse to this address code the fan relay circuits
select one of a plurality of final code points which
are connected through intercept key circuit —89
to test conductors, three of which are shown in
Fig. 9, designated by reference numerals 9—11,
§-—{2 and 8—13, these being the test leads select-
able by the supplementary multiple address codes
AA, AR and AC, respectively. Test lead 8—12 is
the one selected in this instance and the selection
is evidenced by the connection of ground in the
director circuit to that test lead.

Director circuit seizes an imward path of the
supplementary multiple address circuit

Conductors 8—i1, 9—i2 and 9—{3 are brack-
eted to Fig. 12 where they reappear and extend
through the operating windings of relays 12—81,
12—02 and 12—03, respectively, to conductor
{2—84. In the particular instance here under
consideration, the ground connection is extended
over conductor. 9—I12, through the winding of
relay 12—682 and to conductor {2—G& through
which the path extends across Fig, 18 and into
Pig. 22, left-hand armature and back contact
of busy relay 22—0{ which will be assumed to
be released, .break centacts controlled by the
left-hand armature of relay 22-—02, conductor

- 22—488 which extends through Fig, 23 to Fig. 24
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and there is included in a group of conductors
bracketed to Fig. 16 in which the conductor is
found to extend through the winding of hold
magnet {6—81 (T—26) to battery. Figs. 22, 23
and 24 represent the first inward path, desig-
nated by the reference numeral §—8@{ in Fig. 6,
and with neither of the relays 22—81 and 22—82
operated, and the test lead path extended
through the winding of hold magnet 16—8§ to
battery this inward path is indicated to the di-
rector circuit as being idle. As set forth in the
Bacon et al. application the director circuit rec-
oghizes the idle condition of the tested outlet
while restricting the flow of current in the test
lead to such a value that the hold magnet in
the test path, in this instance the hold magnet
16—381, does not immediately operate. The di-
rector circuit responds to the indicated idle con-
dition of the first inward path of the supple-
mentary multiple address circuit by seizing the
sequence circuit, shown only in Fig. 4 ang there
designated by -the reference numeral §—0{ and
through the seouence circuit battery is connected
to conductor 801 to operate select magnet
18—02 of the cross-bar switch. Magnet (8—02
prepares for operation the uppermost horizontal
row of groups of cross-connection contacts of
the cross-bar switch and also connects ground
over conductor [8—83 to operate the “go-ahead”
relay 9—16 in the director circuit. Relay 9—i8
initiates a number of operations in the director
circuit, one of which is the shorting of a re-
sistor that has been limiting the current in the



2,635,139

17
test Tead iricliding ‘the lower-windirg of -relay
{2--82, resistor- 22--04 ‘and in parallel therewith
the winding of hold magnef 1601 and the-cur-
yent inereases sufficiently to operate relay 12—02

“and-hold magnet. 16--01f. : R

THe relay 12-—82,/in operating, first interrupts
apath traced from: ground through tle arma-
ture-and:left-hand: contact.of relay 12——01, the
armature and left-hand contact of relay 12—02,
the armature and left-hand contact of relays10
12--03,” conductor12—06 *and ‘winding of relay
{f—01 o battery and this relay ieleases. At

-its armature | and back contact relay {1—0T ex-
tends ground.over conductor -11—02 and con-

diictor 22--08 ‘to ‘the-inner -right-hand: arma-;15-

tire ‘of relay 22—01 for holding the relay op-
erated if it shotld be operated at this time, and
“#t-will” be -assumed that it ‘is not operated.” At
itsright-hand armature the relay 12—02 extends
-the ground connection which was disconnected :20
frofr the “witiding -of* relay {1—01 over conduc-
for 12017 to the inner lower armature.of relay
2390f. ‘Thisrelayis not yet-operated.” ’
T#i-the meantime hold magnet (601 has op-

erated, closing one of the groups of cross-¢con-:25.

nection “contacts ‘prepared for operation by se-
lect magnet 10—02, namely, the contacts 10—04.
Also the -hold magnet 1601 connects ground
thiough'its front-contact and armature to con=
ductor 16--02 ‘which is “included ‘in the- groupn30
of ‘conductors  bracketed ‘to Fig. 24, conductor
16-=-02 reappearing ‘there -and the circuit being
traced-through break contacts controlled by the
right<hand armature of relay 22-—02 to the wind-
“ing ' of -~ relay - 22--0T7 which operates. Relay:35
2207 has s slow operating characteristic-and
‘when'it does operate it completes a circuit traced
from- ground ‘through ‘the armature and back
‘contact of unoperated relay 2208, front con-

tact -and inner right-hand armature of relay 40

22—01, conductor 22—09-and winding of relay
23—04 to battery and this relay operates. With
relay 23—01 operated the ground connection
extended over conductor. 12—07 fo its inner lower

armature from the right-hand. contact of relays45-

1202 is extended over conductor 23—02 to the
windihg of relay 23—03 which operates. It
should bé noted at this point that had the relay
12--01 been operated by the making of the busy
test over conductor 9—1 1 for a two-address mes- 50
sage. the .ground .connection would. have been
extended over. conductor 12—08, the upper ar-
_mature and.front. contact.of relay 23-—01 to the
winding ‘of .relay.-23—84 -which: would now .op-
erate,. whereas. if. the busy test had been made 285
. over. test-lead 9—{3- for a.four-address-message
.the. . ground -connection -would ‘have: been .ex-
tended through the right-hand .contact of relay
12—03 ..and..over.. conductor 12—09, the outer
lower .armature of relay 23—8(.-and conductor ¥
2308, the. winding of relay -283—017 which would
now.. operate.. The- relays -23—03,.23—04 - and
2807 register in -the ssupplementary -multiple
address cireuit.under the control of-relays 12—01, .o
12—02 and 1283 the number of outward paths ™
“that-are to-be seized-and-connected-to receive a
message;. relay.-23—04 -indicating -that two .out-
ward: paths ‘are to-be-seized, relay 23-—03 Andi-
cating-that three outward paths-are to-be -seized 0
‘and. relay .23—071 .indieating that four-outward
paths:are to beseized. ) . o
Relay-23—03 locks.in-a-cireuit traced through
its innermost lower armature :angd front contact
“and conductor 2308 to-conduetor 4 6-——02-which .75

60

‘18

- {§-receiving - ground : through the -front - contact
and -armature of hold magnet [16—01. At its
outer lower armature the relay 23—03 connects
ground through its associated front contact, con-
_ductor .23-—09 to-the winding  of relay 22—08,
which operates, -and also through the front con~
tact and left-hand armature of relay 22—97, con-
ductor 22—1{1 which extends to- Fig. 24 and is
there  bracketed. to Fig. 16 in which conductor
22—11 reappears and is thereconneeted to-cross-
bar switch vertical conductor 18—=83 from-which
the path. is-extended through the second of the
contacts. 10—04, -counting from-.the top, cross-
par switch:horizontal conductor {3-—86, -conduc-
tor 9—21i, break:contacts controlled by the inner
armature of relay 9—22 in the director circuit,
conductors 4—23 .and. 8—24, front .contaet-and
lower -armature .of -director circuit relay -9—286,
- which was energized as one of the operations re-~
sulting from the energization of relay $—I16 by
. select. magnet- 10—22, the path. traeed -through
the lower front contact of relay-9—28 being ex-
tended through.the-armature, conductor.9—27
and the winding of relay 928 to battery, to oper=-
ate relay 9-—28.. Upon the operation of.relay
9—28 .5 holding: path shunting-the lower arma-
ture and. front-contact. of - relay -9—26 .is traced
through the.inner left-hand:armature and front
contact .of ‘relay 9—28 and.conductor 9—29 .to
conductor 9—23. . Still.another holding .path in-
dependent of. the ground supplied to energize re-
lay 9—28 is traced, beginning -at the battery con-
nection on relay 9—=28 through its winding; the
inner- left-hand armature and front contact, con-
ductors 9—29 and 9-—23, break contacis controlled
by the inner right-hand armature of. relay 9—22,
conductors 9—21 and 9—231, front. contact -and
right-hand armature of relay 9—28, conductor
8-—3 1 which:is.found-in Fig. 10 to.be the-lower-
most-of .the top group of cross-bar switch hori-
-zontal conductors, to:ground. through- the sixth
of the closed cross-bar switch cross-connection
contacts  10—04. - Thus director . circuit relay
928 will remain operated as long-as hold mag-
net..16—0{ is. operated .and .holds the-contact
- 10—04 closed. although: relay 9-—26 and:relays
23—03.and 22—07, through make contacts -of
“which director circuit- relay 9—28 became oper-
7tedb~|re1ease before. the-release of hold magnet

6-01. . : .

With relay 9—28 in-the director circuit oper-

ated-ground-on its outer left-hand armature is
-connected- to .a- path traced through conductor
§—33, winding - of. machine alarm- relay 9-—34,
.conductor 9—36, which is -found .in Fig. 10 to
be one of the cross-bar switch- horizontal con-
- ductors, the fourth of the contacts 10—~04, count-
-ing from the top, cross-bar switch vertical con-
duetor 18—6017, conductor 16-—04 which is included
-in.the group of eonductors bracketed to Fig. 24,
- resistor 22-—12, conductor 22—13, winding of re~
lay 22—02-to battery and this relay operates.
Relay:9—34 in:the director 'circuit which. is in-
cluded-4in the -energizing ecircuit -of relay -22—02
just traced is' a machine alarm relay and does not
operate-in this path unless.-current limiting -re-
sistor 22-—{2 has been shunted by the make-con-
tacts-of relay 22—I4 which is operable:to.-indi-
c?te a machine alarm, as will be described herein-
.after.

At its left-hand armature the relay 22—02 con-
nects ground over conductor: 22—083 to loek hold
magnet. | 6—0{ operated.: Atitsright-hand arma-
ture -relay 22—02. cannects the -path.over:-which
the hold magnet was -originally -energized, in-
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" cluding ‘the winding of relay 12—02, conductor
¥2—04, the left-hand armature and back contact
of relay 22—01, to the winding of relay 22—07

" through the front contact and outer right-hand
armature of that relay and the right-hand arma-
ture and front contact of relay 22—02 in sub-
stitution for the energizing circuit of relay 22—87
that was originally completed over conductor
16—02 through the armature and front contact
of hold magnet 16—01.

Relay 9—28 in the director circuit has arma-
tures additional to those shown in Fig. 9 and
upon the operation of relay 9—28 one of these
armatures disconnects ground from the test lead
path 9—1{2, thereby interrupting the current

- through the lower winding of relav 12--02 and
through the winding of relay 22—07 which was
connected to this path as described in the pre-
ceding paragraph. The armature of relay 12-——02
returns to its left-hand contact, reestablishing
the energizing circuit for relay ({—=01, which in-
terrupts the locking circuit which it had pre-
pared for relay 22—0{. If that relay has not
vet been overated there has been no locking
circuit. Relay 22—07, upon releasing, completes
the energizine circuit for relay 22—16, the circuit
being traced from battery through the winding of
that relay, conductor 22-—i7, back contact and
left-hand armature of relay 22—07, conductor

' 22— | which is traced as previously described to
Fig. 16 where it is connected to conductor 16-—03,

"the path thence bheing traced through the sec-
ond contact of the cross-har switch contact sroun
{0—04 to conductor 10—06 thence into Fig. 9,
conductor 9—31, front contact and richi-hand
armature of relay 9—28, conductor 9—32 and the
sixth contact of the contact group 10—04 to
-ground.

© At its armature | and front contact the relay
2218 prepares locking cireuits for relays 2221,
2222, 2223 and 22—24. At its armature 2
and front contact the relav 22—{6 prevares an
enereizing circuit for relay 22—18. At its arma-
ture 3 and front contact the relay 22—i6 com-
vletes the energizing circuit of relay 2201 which

‘operates. At its armature 5 and back contact
the relay 22—Ii6 disconnects ground from con-
ductor 22—19 which is traced to Fig. 24 where it
is connected through conductor 24—01 and oper-
ating windings of relavs 24-—02 and 24--03 to
battery. The disconnection of ground from con-
ductor 22—19 has no immediate effect unon the
relays 24—02 and 24-—03 because another path
from the operating windings of these relays to
ground is traced through conductor 24—04 in-
cluded in the grouvs of conductors bracketed to
Fig. 16 in which the conductor is found to be
connected to cross-bar switch vertical conductor
16--06 over which the path continues, thence
through the fifth contact of the contact group

- 10—04, cross-bar switch horizontal conductor
i0—09, break contacts controlled by the arma-
ture of relay 9—37, conductor 9—38 and break
contacts controlled by the outer armature of re-
lay 9—39 at which point the ground is connected.
‘Ultimately the relays 24—02 and 24—03 will be
‘rendered responsive to signals transmitted from
“transmitter 9—0T and the removal of the ground
‘connection supplied through the armature 5 of
relay 22—I16 represents an unblinding of relays
2402 and 24—03 in so far as the supplementary

‘multiple address ecircuit is concerned but these
‘relays are still blinded by the ground connection
supplied through the break contacts of the outer-
‘most armature of relay 9—39.
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‘Busy relay 22—01, operated by relay 22--16,
locks in a circuit traced through its front con-
tact and inner right-hand armature, conductors
22—06 and 22—26 and innermost upper armature
of relay 23—83; which is now operated, to ground.
At its left-hand armature busy relay 22—01
transfers that portion of the busy test lead that is
common to the relays 12—=81, 1202 and 12—03,
namely, the lead 12—04, to conductor 22—27
which extends to the left-hand armature of busy
relay 18—81, the cooperating back contact of
which is connected to the front contact of the
outer right-hand armature of relay 18—07, and
to the break contacts controlled by the left-hand
armature of relay 18—02, and through resistor
18—04 to battery. Figs. 18, 19 and 20 comprise
another of the five inward paths of the supple-
mentary multiple address circuit, namely, the
last or fifth of those paths. Relays 18—01,
18—07 and 18—02 of that circuit correspond with
relays 22—901, 22—07T and 22—02, respectively, of
the first inward path. The dotted portion of
conductor 22—27 in Fig. 18 indicates intervening
inward paths each having a busy relay corre-
sponding to the relays 22—0{ and 18—81 at
which the busy test laid may be transferred and
extended from one to another of the inward
paths as they become busy, in the same manner
that relay 22—0! has extended the busy test
lead to conductor 22—27. When all of the in-
ward paths are busy the busy test lead conductor
12—04 will be extended through left-hand arma-
tures and front contacts of the busy relays to
ground on: the right-hand front contact of relay
i8—01. This ground indicates to a director cir-
cuit seeking access to the supplementary multiple
address circuit that all inward paths are busy
and such director circuit must wait until one of
the inward paths becomes idle, which will be
evidenced by release of its busy relay, as will be
described hereinafter.

Availability of outward paths is 'registered'

An inward path of the supplementary multiple
address circuit having been seized and rendered
busy to other director circuits seeking access to
the supplementary multiple address. circuit, it is
hecessary for the multiple address circuit to
Indicate whether or not the required number of
outward paths is available. The availability of
two, three or four outward paths is evidenced
by the condition of relays 12—I12, 12—I3 and

12—14. The upper or biasing windings of these

relays are connected from ground through break
contacts of jack (2—I1 and individual resistors
12—18, 12—{7 and 12—18, respectively, to bat-
tery. Jack 12—I1 is provided for interrupting
the ecircuits of the upper windings of relays

12—12, 12-13 and (2-14 for test purposes and

the circuits may be interrupted merely by in-
serting a dummy plug in the jack. Resistors
12—16, 12—17 and 12—18 have such values as
to cause the current flowing in the upper wind-
ings of relays 12—12, {2—13 and 12—14 to have

‘values, expressed in milliamperes, of approxi-

mately 20, 33 and 45, respectively.
The lower or operating windings of relays
12—12, 12—13 and 12—14 are connected in series

from ground to a conductor 12—i{9 through a

branching point 14—01. From this point one
path extends through' conductor 14—02, arma-
ture { and back contact of relay 14—03, con-
ductor {4—04, back contact and armature 2 of
relay 14—06, and resistor 14—07 to battery. A
parallel path extends from point 14—01 over con-
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. ductor- i#—08, conductor 8—02, armature I and
“back contact..of relay 8—03, conductor 8-—04,
‘back contact and armature 2. of relay 8—06.and
resistor 8~—81 to.positive battery.

Pigs, 8.and 14 represent two of the. ten out-
ward paths. of the supplementary multiple.-ad-
dress-cireuit and.contain: the control-circuits by
which access is gained to- the: reperforators-of
those-outward.-paths. Fig. 14-contains the. con-
4rol circuits. for the: first outward path and Fig.
8. the. circuits: for the. tenth: Stub conductor
8-—8 connected by conductor- +4—88. to branch-
ing point {4—01 represents:eight.conducters:cor-
responding to the conductors 8—02 and 4—02

-extending. through break contacts -of -relays in
_.other-outward paths, corresponding -to the. re-
1ays: [4—08 and 14—06, to battery through: cur-
rent: limiting resistors -corresponding to- resistors

1807 -and” 8—01. When an-outward path.is

_idle-and . available, such -as: the ‘path shown in.

Pig. 14, its relays.corresponding to the relays
. #4—03-and 14-—06: are released. Thus there may
~be-as many as ten -paths from the branching
point I4-—0{- to positive battery, and when.all
-of the-outward paths:are busy there: will:be no
..such: path- to. battery.

It will be apparent from this that the value
of -the current flowing through the lower wind-
ings of relays {2-—12, 12—13 and 12—I4 is de-
~pendent iipon the number of outward paths that
~are idle. The approximate values of this cur-
rent, expressed in milliamperes, for idle.condi-
tions of ‘one, two, three, four, five, six, seven,
‘eight, nine and ten outward paths-are 14, 27,39,
~49;-61,"71,-80, 88, 96 and 105, respectively.

The biasing currents through the relays {2—12,

- 12—13 and 12—I14 drive the armatures toward
their right-hand contacts and as previously
.stated these currents have values of 20, 33 and

45 milliamperes, “respectively. The current in
- the lower windings must exceed that in the up-
‘per: windings in order 'to move the armatures to
- the ‘left-hand contacts. It may be determined
* by comparison-of the current-values hereinbefore
- get- forth that when four or more of the out-
+ward paths-are available the armatures of relays

12—12, 12—13 and 12—14 engage their left-hand

contacts, the current in their lower windings be-
“ing about 49 er more milliamperes; that when

only three outward paths-are available the arma-
“ture of relay 12—I4 is operated to its right-hand
contacts because the current through the lower

windings-of the three relays is approximately 39
- milliamperes; that when only two outward paths

-are -availsble the -armature- of ‘relay 12—Ii38 is ,

-.also-operated to its-right-hand contacts because
the-eurrent ‘through ‘the windings of ‘the three
relaysis approximately-27 milliamperes; and that
when only one outward path is available the

- armatures of all three relays engage their right-
hand contacts because the current through their
lower windings is only approximately 14- mil-
liamperes.

- Ttwill'be assumed that.only three.outward paths

“are available, so that the armatures of relays
{2—12 and (2—I13 are engaging their left-hand

_contacts and the armature of relay i2—14 is dis-
engaged from its left-hand contact, thereby ex-

tending a ground connection on the armature of

‘relay 12—12 over conductors 12—21{ and 12—22,

" but.not over-conductor 12-——23, Conductor (2—21
is connected in Fig. 23 to the front contact asso-
ciated with the middle upper armature of relay

. 23—04 which is not operated. It 1is also connected
to the correspending fronk contact of the.corre-
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sponding relay: 19—04 in the fifth: inward path.
Stub-conductor- 15--02. also connected to condue-
tor 12—21-in:Fig. 19 indicates connections:to. cor-
responding front. contacts.of corresponding relays
in the other three: inward paths: Conductor
12—22 is. connected to corresponding front.con-
tacts.of corresponding relays:23—03.and: 19—03.in
the: first. and. fifth inward: paths and:to; corre-
sponding:relay-contacts in. the.other three; inward
paths as: indicated by stub conductor- 18—86.
Similarly- conductor 12—28.is connected to:. the
front contact of the outer-upper-armature of re-
lay 2301 and to the:corresponding contact of
relay 18—017, and as indicated: by stub conductor
908, to other inward paths:

The middle upper-armatures: of: relays. 23-—03
and 23-—084 and the:outer upper-armature-of:zelay
23071 are connected to conductor 23—{I, and
since relay 23—03 is:operated-the ground connec-
tion -on conductor 12—22 is extended through the
front contact and middle upper armature: of this
relay to conductor 23—I( and thence through
the front contact and armature 8 of relay 22—16,

. the armature:2 and back contact ofrelay 22-—28,
. conductor 22—328, back contact and:armature |

of gate relay {1—03 and winding-of first.inward
path. sequence relay I-1—84: to battery; this path,
having: been prepared when relay:23—~03 became
operated, was completed when relay 22—I16 be-
came-operated, and the relay: {—08& operates. Tt
should be noted at-this point:that had: there been
only two or-less of the ten outward paths avail-
able therelays 12—13-and 2—14 would have had

their armatures engaging the right-hand .con-

tacts; the ground on the armature of relay: 12—12
would have been extended over conductor (2—21
only or not. even extended over that path, and
with relay 23—03 operated the -circuit of relay
1.1—04 would not be completed. However, had
the message been addressed to. only-two stations
relay 23—24 would be operated instead of relay
23—03, the circuit of relay +1—04 would be com-
pleted and that relay would operate.

Relay 1—04, having operated, locks in a cir-
cuit. traced from battery through its winding,
front contact and armature 3, back contact and
armature 3 of second inward path sequence relay
I1—86, back contact and armature.? of third in-
ward path sequence relay 11—~87, back contact
and armature 3 of fourth inward path. sequence
relay 1:1—88, back contact and armature 2 of the
fifth-inward path sequence relay-{ {—09, armature
4 and back contact of the same:relay; armature
5 and back contacts of relays 11—08, [{—071 and
{1—06-in.chain sequence, armature 5-and front
contact of relay 11-—04, and thence over:eonduc-
tor22—28 over which the:.operating ground.con-

~ nection is being supplied, this holding path:shunt-
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ing the back contact and armature 1 of relay
{1—03. i
At -its armatures ‘3 and -5 and back .contacts,
these -being-the armatures through which the re-
lay 11-—04 has established its locking circuits, the
energizing circuit of the sequence guxiliary relay
1i—11 is interrupted and this relay-releases.
Relay t1—I1, upon releasing, disconnects at its
inner left-hand armature and front contact a
connection: from positive battery over conductor

“ iI—12 to condenser i2—26 to the grid of elec-

tron discharge tube 12—2T. .Condenser (2—26

begins to discharge through resistors. 12—28 and

4228, carrying the grid of tube 12—27T toward
eround to time an interval :at the- end .of which
tube 12—271 will be .cut off, if relay (1-—04 re-

mains.operated.and relay I i—I11 remains released
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- that long. At its outer left-hand armature the
relay t1—I1, having released, completes the en-
ergizing circuit of gate relay {1—03 which oper-
ates. With relay ({—03 operated the paths over
which sequence circuit relays {1—66, 11-—87,
11—08 and 11—09 may be energized are disabled
so that those paths cannct be completed nor the
relays operated. With relay {1—83 operated and
relay I1—I11 released a circuit is completed which
is traced beginning at ground on armature 3 of
relay 11—09, thence through the armatures 4 and
back contacts of relays 1{-—08, [{—0T and 11—086
in chain sequence, armature 4 and front contact
of relay 11—84, conductor #f{—13, back contact
and outer right-hand armature of relay {1—il,
armature 5 and front contact of relay 1—08,
conductor I1—14, front contact and armature
of relay {i—=@%, conductor ii1—I6, armature 2
and front contact of relay 22—I16, conductor
22—31 and winding of relay 22—18 to battery and
this relay operates.

Inward path seizes first available outward vath

At its armatures 9 and I8 the relay 22—i8 ex-
tends conductive paths from the windings of con-
nection control relays #3—8{ and 13—02 over
conductors 13—03 and 13—04, respectively, front
contacts and armatures 9 and 10, respectively, of
relay 22—I18, conductors 22—32 and 22—-33, re-
spectively, to the front contacts associated with
the middle lower armature of relays 23—84 and
2383, respectively. Relay 23—D83 is operated but
relay 23—84 has not been operated, so that the
circuit of relay 13—02 is completed and this relay
operates. At its armatures 5 to 8, inclusive, the
relay 22—I8 extends paths from the windings of
relays 13—06, 13—97, 13—08 and 13—09, which

- are cut-on relays, over a group of four cenduc-
tors identified by the reference numeral 13—1i¢{,

" through the front contacts and armatures 5 to 8,

" inclusive, of relay 22—I8 and over a group of
four conductors 22—34 to the front contacts as~
sociated with the inner left-hand armatures of
relays 22—21, 22—22, 22—23 and 22—24, respec-
tively, which are unoperated at this time. At its
armature { and front contact the relay 22-—i18
extends a path from the winding of select magnet
21—01 of the cross-bar switch link circuit shown
in Figs, 17 and 21, over conductor 2 {—~06, arma-
ture [ and front contact of relay 22—18, conduc-
tor 2238, back contacts and right-hand arma-
tures of relays {3—06, 13—01, 13—08 and {3—09
in chain sequence, conductor 13—I2, break con-
tacts controlled by the left-hand armature of
connect common relay i3—i3, conductor 13—i4
and front contact and armature 12 of relay 22—18
to ground, and the select magnet 21—81 operates,
preparing for operation the lowermost horizontal
row of sets of cross-connection contacts of the
cross-bar switch.

Select magnet 2101, through its armature and
front contact, connects ground over. conductor
21—07, back contacts and inner left-hand arma-
tures of relays 13—08, 13—07, {3—08 and {3—09
in chain sequence, conductor 13—16, left-hand
armature and back contact of all-receivers-busy
relay 13—I11, which will be assumed to be released
since outward paths are available, and conductor
{3—I18 to the contactor (3—I9 of a stepping
switch, the operating magnet of which is desig-
nated by reference numeral {3-——21{. The function
of the stepping switch is to seek out idle outward
paths and with contactor [(3—19 engaging the
first contact as shown in Fig. 13 the ground con-

nection is extended over conductor {3—22, back
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contact and armature 2 of relay {4—03 in the
control circuit for the first outward path, arma-
ture | and back contact of relay (4—06, break
contacts controlled by the inner right-hand arma-
ture of relay 14—I1{, conductor 14—~12 which is in-
cluded in a group of conductors bracketed to Fig.
17, conductor 14—I2 being traced through Figs.
17 and 21 through the winding of hold magnet
21—11 of the cross-bar switch, and this magnet
operates, thereby operating the extreme left-hand
group of contacts prepared by select magnet
21—01, these contacts being designated by the
reference numeral 21—08.

Hold magnet 2i1—I{ connects ground through
its front contact and armature and conductor
21—09 which is included in the group of con-
ductors bracketed from Fig. 17 to Fig. 14, the path
being traced in Fig. 14 through the outer right-
hand armature and back contact of relay t4—1{1{
to the winding of relay 14—13, which operates.
Relay 14—I13 has a slow operate characteristic
and upon operation it connects ground over con-
ductor 14—i4 which is included in the group
bracketed to Fig. 17 and is there found to be one
of the vertical cross-connection conduetors of the
cross-bar switch, and has therefore become con-
nected through the fourth of the contacts 21—08
to cross-bar switch horizontal conductor 2i—I8
which is traced to the winding of relay 2221,
and this relay operates, locking to the ground
supplied through the armature | and front con-
tact of relay 22—i8. )

A% its outer right-hand armature and front
contact the relay 22—2( connects ground through
the back contact and armature 1 of relay 22-—28
to armature 2 and back contact of the same relay
and conductor 22—29 for locking sequence relay
11—04 independently of the ground connection
supplied by relay 12—Ii3 over conductor (2—22.
At its inner left-hand armature and front contact
the relay 22—2{ completes a previously-traced en-
ergizing circuit for relay 13—06 and this relay
operates. At its outer left-hand armature and
front contact relay 22—21 connects ground over
conductor 22—37, the third contact of the oper-
ated group of cross-connection contacts 21—=88 in
the cross-bar switch, vertical cross-bar switch
conductor 2f—17 which is included in the group
of conductors bracketed to Fig. 14, to the winding
of relay 14—I 1, and this relay operates.

Relay 13—86, having operated, ag previously

-mentioned, its right-hand armature disconnects

ground from conductor 22—36, over which select
magnet 2{—01{ was energized, so that select mag-
net 21—01 releases, and extends the ground con-
nection through the front contact of relay 13—086,
conductor {3—26, front contact and armature 2
of relay 22—18, conductor 22—38 and winding of
select magnet 2{—02, which operates. Select:
magnet 2{—02 prepares for operation the hori-
zontal row of groups of cross-connection contacts
which is controls and in addition connects ground
over conductor 2i—I18, front contact and inner
left-hand armature of relay {3—06 and through
a previously traced path to stepping switch con-
tactor 13—I19.

With contactor 183-—{9 having remained on the
first contact this path is extended to the break
contacts controlled by the inner right-hand
armature of relay {4—I1i. This relay was oper-
ated at the same time that relay 13—08 was op-
erated, under the control of relay 22—21 and at
its inner right-hand armature it connects ground
over conductor {4—i2 to lock the hold magnet
21—11, so that the circuit of this magnet is not
disturbed by the operation of relay {3—08, the
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release-of select magnet 21—01, or the operation
ofselect magnet 21—~02. Relay-H—LI interrupts
the-energizing circuit-of rélay 14—I3 at its outer

right-hand armature-and back -eontact-and upen

the ‘vélease -of relay (#—I13 the energizing-circuit
of relay 22—21 is:interrupted, this relay remain-

ing-operated by -virtue of its locking-circuit previ-

ously‘desetibed; -and g circuit is-completed from

ground through the armature-and back: contact.

ofrelay #4—13,the front-contact and inner left-

handarmatureof relay #4—I1, and the left-hand:
winding of relay 14--03 and- t'hls relay operates,.

logking in:ascircuitthrough its right-hand wirid-
ing, front ‘contact ‘and armature 5, -conductors

(§-—t6 and 14—A7, armature 43:and front con- -

tactiof relay 22-—18; conductor 22—33 which in-

10°

cludes g :dotted :section:.in. Fig. 18 indicating a.

continuity path through break contactsof relays

if‘other-inward paths corresponding:to the.relay
22--{8:in-thefirst inward path, toiground through:

break:contacts associated with the armature 43
of relay 18—18. - Relay 18— 18.is:associated:with.
the fifth ;inward. path andcorresponds: to relay

2218 Armature I3 of relay 18—18is connected:
to conductor '14—=L1 by .conductor 18—06-and the

armature 13 of corresponding relays;of other-in-
ward paths:are similarly connected to conductor:
{&—171, so-that:if any-one: or more of the second;
third,-fourth and fifth inward paths is-in.use:and
the time of:operation-of relay {4-—03 in.response
to.seizure-of the first-outward path:by the-first-in-

ward.path, conductor H-—t1will'be grounded-and

relay 14—03 will-lock immediately-upon operating.
With.relay {4-—03. operated the path through

resistor. 44—07 .from: positive battery to conduc- -

tor: 4219 which.is in the energizing circuit for
the Jower windings-of relays :12-12; 12—I3:and
12—f#4. is interrupted :at. the ‘back :contact -and
armature-l .of relay 14—03, thereby:.changing:the

currentthrough the eperating windings.of: those. .

relays, and-if :there had:been-only three.outward:
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ture;-opening-the bredk contacts 183—20 and pre~
paring to:-advance ‘brushes -{3—19--and 13—23.
Contacts 13—29 interrupt-the-circuit of magnet
driving relay 13—24, which releases: This re-

‘lay interrupts: the :eircuit -of stepping magnet

1321, which releases- its-armature, to- reclose
contacts 13—20:and to advance brushes 13—I9
and: 13—23-te the second contacts -of the -switch
banks.

Inward path seizes required two additional out-
ward paths.

If-the second- outward ‘path-should be busy:at

the: titite: gontactor 13—23 engages the second

contact: the relay: in the second -outward path.

corresponding torelay 14—03 will be-operated, or
the relay: corresponding. 'to relay 14-—08 may be
operated under manual -or-automsgtic :control to
inipose & busy condifion on ‘the second -outward
'path, as will be described hereinafter, ‘and :in
either case ground will be connected:to the .sec~
ond contact.of the lower.contact bank, thus re~
establishing ithe energizing circuit ‘for relay :
13-—24-tocause:the:contactors 13—19.and. 13—23
1o besadvanced: to: the third. centacts in the two
contact-banks. The:stepping ‘of ‘thecontactors
continues:until contactor {3—23 finds. a contact
which is‘not..grounded, and such :contact indi-
catesyan.available:outward path. It will be sup-

-3¢ posed that:the first available outward -path {ol-

paths.available at:-the time.of :seizure-of:the first-
one; as has-been-assumed, the relay 12—13 would

no-longer be -held :on. its-left-hand: contact and
its -axmature would move to-the right-hand:con-
tact.. This does. not-affect.the-operation of the
circuit -in .so-far-as the:seizure-of two -more: out-
ward paths is concerned; but merely corrects:the:
registration of availability of outward-paths in
view-of the seizure of-one-of: those paths..

At its .armature 3--the-relay 14—03 transfers

4b
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the.energizing. circuit of :alarm relay -14-—18 from:

a. direct: ground. on the -back .contact, :through:

which relay -l4—18.has been ‘energized thus: far;
toa path -extending ‘over .conductor [4—Ii8 . in-
cluded- in -the- group-of -conductors: bracketed to
Fig. .17, second contact -of = the -contact.:group

21— 08, conductor:2{-—18, conductor-2i—21.and:
outer upper armature-and back ‘contact .of:relay-

24— 06 to:ground. -Alarmrelay t4—18 has.a slow

release:characteristic, .so-that it doesmot release

during the-transit of :armature :3:ofvelay 14—08

from its back: to-itsfrort eontact. At itsrarme--

ture:6-the relay 14-<03 extends a:-ground connec-
tion ‘over .conductor: ‘t4—21 "to the first: contact

55
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of-the lower:contact bank:of .the steppingswitch:

in. Fig. 13, which is.engaged by contactor: 13--23;.

and ithe path' it ‘extended from ‘that -contactor
through-the back:contact:and right-hand:arma=
ture:of -relay - £3—i7, through:the break. contacts
13-—20--controlled by stepping magnet:13—2 | ‘of
‘the: :stepping switch, :and winding of :stepping
magnet driving relay -13—2%:to battery..
Relay :13—24 operates, :and completes the-cir-
cuit: of :stepping magnet:which:attracts:its arma-

o
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lowing :seizure of ‘the::first. outward path . is the-
ninth.:and :that.‘the contactors advance to: the '
ninth: contacts:of the:stepping switch:where they
stop. . "The ground. ‘connection now. extended:

- “through :the make -contacts-.of select ‘magnet

2 1—02:overiconductor: 24—i8,.and the froxt con-.
tact and. inner left-hand armature of relay
13—06and :back .contacts and. inner left-hand
armatures of relays -13—807, [13—08 .and I3—0%

.and ‘break: contacts -of srelay £3—1T 1o the con-

tactor «{3—19 will beextended:through:a path:in
the control relay rcircuit .of fthe ninth outward.
path: comparable with the-one ‘traced in Fig. 14,
to.:conductor IT—01 ite--cause ‘the operation of
hold-magnet :24-—13. Hold. magnet 21—I13 at its
armature and:front ;contaet ;conipletes a circuit
in-the ninth outward path toroperate-a-rélay cor-..
responding :toirelay -H4—13 and this relay:in:turn
completes the-energizing civeuit for:relay 22—22:

through:one :0f the cross-connhection .contacts. of

the: igroup.  21—22 :prepared- by :select .magnet

2 {——02::and operated by ‘hold magnet 2 [—I3.
Relay 22-—22 Tocks:to:the same locking: circuit:

asaélay i22—21,.operates:the:relay of the outward:

;path::corresponding to -relay #4—fi1 in the first

outward -path, and completes .a -circuit from
ground:through:its.inner left=hand armgture and
front: :contact, one sof “the rconductors 'of group
22-—-34, :armature: & and front contact of relay

22—18, and. ‘one :of :the .conductors:-of group

§3-—1 i, namely:the one:extending to the winding
ofrelay :13~01 which operates. -At:itsihnerleft-
hand ;armature :the ‘relay §3-—07 .interrupts the
energizing:circuit for:select magnet:2 1--02, which:

réleases, and:completes: the energizing eircuitfor

select.magnet '2(—03; :which: operates, the ener-
gizing veireuit: for:select imagnet 21—03 being as
previausly:traced:for-the other:select-magnets: to
the wright-hand :armature -of reélay :(#3—~0T and

thenee dhrough its front:contact, the left-hand

armature:and back:contact -of velay 13—01, con~
ductor 13-—21,. front contact-and armature 3.of
relay;22-—18.and:.conductor 22—4i and winding
of setect:magnet:21—03 tobatiery.

The relay 22--22,-in. addition: to-operating Te-
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lay 13—07, also operates a relay in the ninth out- -

ward path control circuit corresponding to the
relay 14—I1 in the first outward path, as pre-
viously stated. The relay corresponding to re-
lay (4-—I11 provides a locking circuit for hold
magnet 21—13, and releases the relay in the out-
ward path corresponding to relay 14—Ii3. This
relay upon releasing operates the relay corre-~
sponding to relay {4—03, which locks and reener-
gizes the relay corresponding to relay i4—I18 be-
fore that relay has had an opportunity to release,
The relay corresponding to relay 14—03 com-~
pletes the circuit of stepping switch driving re-
lay i3—24 by grounding the ninth contact and
thereby applying ground to contactor §3—23.
This causes the contactor to step to the tenth
contact, which will be assumed to have no ground
upon it, the tenth outward path, the control cir-
cuit of which is shown in Fig. 8, being assumed
to be idle. .

With select magnet 21—03 operated, as pre-
viously stated, ground is extended through its
armature and front contact and conductor
21—26, front contact and inner left-hand arma-
ture of relay 13—87, which is now operated,
back contacts and inner left-hand armatures
of relays 13—08 and 13—09, conductor 13—I16,
left-hand armature and back contact of relay
{3—I117, conductor 13—18, stepping switch con-
tactor 13—19 and tenth contact of the upper
bank, upon which the contactor has come to
rest, conductor 13—31, back contact and arma-
ture 2 of relay 8—03, armature | and back con-
tact of relay 8--06, break contacts controlled by
the inner right-hand armature of relay 8-—If,
conductor 8—I12 which is included in a group
bracketed to Fig. 17, where conductor 8§—12 re-
appears and extends to battery through . the
winding of hold magnet 21-—27 which operates,
operating one group of cross-connection contacts
prepared by the select magnet 21—03, namely
the group 21—28. Hold magnet 21—27 connects
ground through its front contact and armature
and over conductor 21—28 to ‘operate .relay
8—13. This relay in turn operates relay 22—23
over one of the cross-connections established by
contacts 21—28 in the same manner that relay
14—13 operated the relay 22-—21. Relay 22—23
operates, locks, and operates relay 8—I1 through
another path established through  contacts
2]1—28 of the cross-bar switch and also oper-
ates relay 13—08 through one of the conductors
2234, armature T and front contact of relay
22—18, and one of the conductors .(3—il. Re-
lay 8—I1 releases relay 8—13 and locks hold
magnet 21——27. Relay 8—I13 upon releasing op-
erates relay 8—03 which locks, in turn. reestab-
lishing the energizing circuit for alarm relay
8-—18 which has not yet released if there is no
trouble condition to cause an alarm.

Relay 8—03 connects ground through. its ar-
mature 6 and front contact and over conductor
8—21 to the tenth contact of the lower contact
bank, which is now engaged by its contactor,
for the purpose of establishing the circuit of
stepping switch magnet driving relay 13—24 to
drive the stepping switch to seek the next idle
outward path.
have been the last idle one the relay 8—03 will
establish a circuit from ground through its front
contact and armature 4, conductor 8—16, front
contacts and armatures 4 of relays of the other

outward path control circuit corresponding to .

the relay 8—03, one such relay being designated
by the reference numeral X—83 in Fig. 8, con-~
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If the tenth outward path should .
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ductor 8—I11, front contact and armature 4 of
relay 14—03, conductor 14—22 and winding of
relay 13—IT to battery, and this relay oper-
ates. At its right-hand armature the relay
13—I7 interrupts the connection between step-
ping switch contactor {3—23 and stepping mag-
net driving relay {3—=24 so that the stepping
switch contactors 13—19 and (3-——23 cannot be
advanced. At its left-hand armature the relay
13—I17 interrupts the path to contactor {3—I(9
of the stepping switch over which idle outward
paths are seized. Relay (3——IT will remain op-
erated until one or more outward paths become
idle, in a manner which will be described here-
inafter, and when outward paths become avail-
able the energizing circuit of relay 13—I17 will
be interrupted at the armatures 4 and front
contacts of one or more of the relays (4—03,
X—03, and 8—03, to reestablish the circuit of
driving relay (3—24 to advance the stepping
switch contactors until contactor (3—23 comes
into engagement with an ungrounded contact.

As previously stated, the relay 22—23 com-
pleted the energizing circuit of relay 13—08
which operated. Relay 13—088 completes the en-
ergizing circuit of relay 13—i3, the circuit be-
ing traced from battery through the winding of
relay 13—13, front contact and left-hand arma-
ture of relay 13—82, which was selectively oper-
ated by relay 22—I18 because the relay 23—93,
indicative of a demand for three outward paths,
was operated prior to the operation of relay
22—18, the circuit being continued- through the
front contact and inner right-hand armature
of relay 13—08 and thence to the ground con-
nection which completed the energizing circuits
for the select magnets in succession, the path
being traced through the back contact and right-
hand armature of relay (3—~29, the break con-
tacts controlled by the right-hand armature of
relay 13—13, conductor i3—I14 and front con-
tact and armature 12 of relay 22-—{8 to ground.
Relay 13—13 locks in a path traced through its
front contact and left-hand armature, and
through the front contact and outer left-hand
armature. of relay 13-—08 to ground and also
through the front contact and right-hand arma-
ture of relay 13—02 to ground.

Had only two outlets been required instead of
three the relay 13—=81 would have become oper-
ated when relay 22—18 operated, the reason for
this being that the relay 23—04 would have been
previously operated. Relay 13—i{3 would then
have operated upon the operation of relay 13—907,
the circuit being completed through the front
contact and left-hand armature of relay (3—0l.
When neither of the relays 13—0f and 13—02
is operated the relay 13—18 becomes operated
in a path through the front contact and righi-
hand armature of relay 13—~89, relay 13—09
being operable in connection with the seizure of
the last of four outward paths, since that is the
maximum number intended to be seized in ac-
cordance with the arrangement disclosed herein.

Relay 13—I3, upon operating and locking as
previously described, completes g circuit from
ground through its right-hand armature and
front contact, conductor 13—32, front contact
and armature f{f of relay 22—I8, conductor
22—42 and winding of start relay 22—28 and this

relay operates, locking in a path through its

front contact and armature 4 and front contact
and armature § of relay 22—{6 to ground. Re-
lay 22—28 interrupts the locking ecircuit of se-
quence relay [1—B4 which releases. This re-
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Iay reoperates-the: relay {1—=I1i:which-stops tube::
{221 :from ‘timingzout;. thereby:preventing the::
cutting: off of;that;tube :and.the release-of:relay.:
{2-=31:in: its;anode circuit, exceptunder condi-:-
tions;-which -will- be-described-hereinafter. Re-.-§
lay, 4 1--84:-also; releasesirelay 2218 This:re~..
lay-:releases: relays--13:=086,s 13+-0%: and.: I3—08; R
andsthey-insturn. releasesthe. relax Bk

Inward path~initiates cross—oﬁ‘ice transmzsszon"'

With:relay.22—18 released: a.circuit:is ‘estaha;
lished: from rground on:its: armature 12 through»;

to Flg‘ 16 where conductor 22-—44 reappears~
gnd i connected 1o cross-bar sw1tch vemcal con

of thh,. cross-connection conta,cts 10——04 count 220.:8~—22::

ing from the top, to cross=bar switch :horizontal:
conduetor: - 10——08,.. outer ;- lower; -armature -and.
front: contact .of relay9—41; which-became-opers:.
ated-in -connection .with- the -decoding:of ‘the:
second -character: of: the :address:code, .as: is:de+:25
scribed in-the-Bacon -et.-al.; application; in :this::
case: g -supplementary-multiple-address: code AB; -
the -circuit:-being extended from the; front:cons:.
tact-through. the :winding: of: start: relay :9=39::
to ‘batbery::
front:contact-and.inner:-armature to-thersame:;
path :over: which it .was..energized: but:in:shunt:;
with, the:outer::lower: armature:and: front con=:
tact: of relay 9—41.:.

At its-middle upper; armature the:relay: 9--38%::
supp_he_s,a -ground: connection:in parallel:with &
that::supplied:by the:outer deft-hand armature:.
of relay.-9—28 for holding .relay:22—02:in the-«
inward path. energized. . At:its. outer. -armature-..
the relay:9-—39:opens: its break contacts:to:re-: 4¢
move:-ground connection from: the  previously:
traced- path to..the operating. windings-of.relays:
2402 and 2403, and substitutes for that.ground::
connection a-ground supplied through the trans=:.
mitter..8-—07; and resistor:9=—£2.:: There are two-
transmission - paths:: from; transmitter =907
through the outerrarmagturer and: front contact:
of relay 8--39; one previously traced.through the::
break contacts of relay:9==37; conductors.16—08; -
conductor--10—86 :and conductor 24—~04 -to:the:.
windings :0f relays24=-02 and 2403, .and.the .
other:extending over.conductor:9-—43; uppermost. -
or first cross-connection contact of the cross-bar--
switch contact group:10—04 and -crosszbar switch:
vertical conductor:-{0==i.t;. The:group:of:con=-,
ductors-bracketed to Fig: 24 does not include:any:
conductor . connected . to -cross-barvertical-con-:.-
ductor-10-—{{. From thisit is:apparent:that the -
crosssoffice, transmission: -to - relays..24-—02 "and
2403 - takes place only over: the path: including::
the break contacts of relay 9-—37.;. .

“As:is disclosed in the.Bacon:et al. application-.
the. start relay,  which. in .the -present.disclosure::
is relay: 8-=39; operates-a.relay: which -controls:-
thetransmission of:the. first call:directing code -
of the first-address code, which is no longer-avail<".
able-in: the transmitter:but is stored in-the first *
code: fan: relay.circuit, this relay being the:relay -
9—37:in the-diagrammatic:representation-of ithe::
director in Fig..9 of the drawings-accompanying-rg
the:present specification. - This relay in turn oper=:
ates.a.transmitter-distributor clutch magnet:-t0:-
start:transmission. . Because.of the fact that relay::
937 is operated; conductor 9--09'is disconnected -
from.the.transmitter-distributorand is-connected: 75

(=33

o
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Start-relay. 8--39: locksthrough:its :30.

0"

5 -forator; {5—02:and transmitter -

30

to -ground:through:the:armaturesof ‘relay9:=37:
and-break contacts.of:relay-9:x-44." This ground::
connection::blinds the relays. 24<-02 ‘and: 24=03 ©
so that the first:call directing code:of the supples=:
mentary: multiples.address:code AB;-namely. th
code:for-the:letter A is:discarded:c Relay-8+-31i
releases:before:ther transmission-of the:second::
call::directing code;-and: remains:released;: the::
transmittér: distributor continuing -ini.operation::
to tramsmit:the second call directing code B;the::
letters-signal:following it;:the:address:codes for:::
the:three: stations tor which:the message :dszad~: -
dressed; /each followed-by -a-létters:signal,. the-

carriage:return and line:feed signals; the-texb::

:of the:messager and the end-of-message: signals -

comprising figures:TL.: :
During :the:transmission:of the. ﬁrst twoscodes;..
B and-lettérs;the:director performs—a sequence:::
of ‘operations-which includes operation:of-relay: -
This .relay-has break:contacts -throughs.
which:the ground connection supplied over-cons:.
ductoyr : 9—32;~ right<hand ‘ armature :and: front::
contact - of# relay 9--28, conductors:9--3i1-and::
9—21, is;extended:-to:lock relay 9--28-through'its: -

tinner-iright-hand armature: -and -front- contact..-

The..ground -connection is -also -extended from:.
conductor-9-—31 to conductor: 10—06-and over-a-

pathpreviously traced; to hold relay-22-=16oper= -
ated.::. When- relay: 9=22--operates -it: extends:

rground from-its inner:armature:over-conductors-

9—2i and 18—06 to hold relay 22—I16 operated:”
and:at the same armature it interrupts-the hold=-

ing:circuit ofirelay 928 which:releases:: Relay:+
9—227remains -operated during the-transmission:

of ‘the remaining-address:-codes; and‘the mes=<--

sage;.and .until the director -recognizes-the-ends=:.-
of-message-signal.”

At the:-time-of :response of:the-relays: 24——02'
and- 24--03:to the .second character of-the-first

‘address code a pathis traced from the-armature:-

of relay 24-<83, which -is-shown- engaging: its-~
marking-contact; over-conductors-24-—-07, 24—08,-
24908 and -24-—1 1, the outer-upper-armature and-
back-contact-of - relay: 24—12, conductors:-24-—13-

-and 24—14, the-fifth ‘or-lowermost of-the-cross= -

barswitch contacts 21-—08 operated:by hold mag---
net2i—11, conductor: 21~31° included- in~the:-
group:-bracketed to Fig. 14,-and winding -of-re~ -
peating relay-14—=267to-positive battery.- Reélay—
24--93 has: positive-battery-on-its marking con-+
tact- and-since-relay -14-—28-has positive battery -
on-its:operating winding no current flows for the -
marking-condition of relay 24—83and the arma=~
ture:-of-relay 14—26-is held on the ma;rking;pon~'~

tact by -current in-the -biasing winding.- When~

relay 24--03-operaies-to-spacing -the:ground- on
the spacing-contact of the relay completes o cir-
cuit-for- current -flow-in -the -operating winding -
of relay- !4--2%, and this current overcomes thatj~;

‘in the-biasing winding-operating the armature-

away-from. the .marking -contact.- The armature
of relay 14—26:is connected by-conductor 4—=27-
to the-winding -of - selector-magnet “{5—0{ of a -
reperforator-transmitter-unit comprising -reper--
15-—03. Reper--
forator:t5—02 perforates in the tape 45--04 .the: -
first: :code:-combination. repeated: by-the -relay~
2403 to.relay:14—28 .and in .turn .repeated by:
that relay.to.the.selector:magnet-15--01: angd this--

ds the:code combination for the letter-B, the sec~:-

ond character of the supplementary multlple ad="
dress:code::-

Inthe cycleof operatmn of reperforator 15—02
in -whichiit:receives the first code: combination-

Aamiversalicontacts: i 5—06:move:offinorinal mow-"
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mentarily and return, connecting ground over
conductor 15—01, armature 8 and front contact
of relay 14-—03, which is locked operated, and
winding of universal relay 14—28 to battery and
this relay operates. At its left-hand armature the
relay 14—28 provides g locking circuit for itself
from. ground through the left-hand armature
and front contact and the armature 8 and front
contact of relay 14—083. At its right-hand arma-
ture and front contact the relay 14—28 estab-
lishes a path from : ground through the normal
or break contacts of the universal contacts
15—06, conductor 15—08, right-hand armature
and front contact of relay 14—28 and winding
of alarm relay 14—29 to battery, this being. in
parallel with the ground connection supplied
through the armature and front contact of alarm
relay 14—18, which is at this time energized over
a previously traced path including the armature
3 and front contact of relay 14—03 and the arma-
ture | and back contact of relay 24—06, this path
also including cross-connection contacts in the
cross-bar switch contact group 21-—08. Until
such time as the relay 24—06 operates, and with
hold magnet 21—i1 and relay 14-—03 remaining
operated, relay 14-—18 remains operated, and the
ground connection supplied steadily by relay {4—
18 masks the ground intermittently removed from
the winding of relay 14—29 by universal contacts
15—06, and machine alarm relay {4—29 cannot
release.

Relay 24—02 controls a character timing cir-
cuit to pulse a relay, specifically to release and
reoperate the relay, once for each code combing-
tion received by the relay 24—02. Because .of
the fact that only the spacing contact of relay
2402 is used in controlling the character tim-
ing circuit the marking contact is connected by
conductor 24—16 through the outer right-hand
armature and front contact of relay 22—01 to
lamp 22—51. Relay 22—01 has been operated
and locked so that lamp 22-—-51 is lighted steadily
while relay 24—02 is awaiting signals, and flashes
during operation of the armature of relay 24—82
in response to signals, thereby giving a visual in-
dication when signals are being received. The
armature of relay 28-—02 is connected to positive
battery and the spacing contact is connected

through the armature 6 and back contact of re--

lay. 24—06 to the right-hand grid of electron dis-
charge tube 24—I17 and through a resistor to
negative battery. Prior to operation of the arma-
ture of relay 24—02 to the spacing contact in
response to the start pulse of the first code com~
bination the grid of the right-hang triode of tube
24—I1 is negative and this triode is cut off. It
serves as an input relay. The left-hand triode
of tube 24—I17 serves as an output relay, its anode
circuit. including the winding of relay 24—Ii8.
The left-hand triode of tube 24—IT is normally
conductive so that relay 24-—18 is operated. The
anode circuit of the right-hand triode of tube
24—11 includes load resistors 24—21 ang 24—322
and the anode supply battery designated 24—23.

Another electron discharge tube 24—26 com-
prising two triode sections.is connected to oper-
ate as a flip-flop circuit. The grid of the left-
hand tricde of tube 24—I8 is coupled through
limiting resistor 24—27 and timing resistor 24—28
to positive battery 24—23. There is a resistor
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24—29 between bhattery 24—23 and the circuits .

of tubes 24—I7 and 24—26 but it is merely a
protective resistor, and its value is:extremely
small in comparison with the other resistors, so
that it may be disregarded. The load resistor

75
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for the left-hand triode of tube 24—26 is desig-~
nated by the reference numeral 24—31 and the
anode of that triode section is connected through
coupling resistor 24-—32 and limiting resistor
24—33 to the right-hand grid of tube 24-—26.
The grid of the right-hand triode of tube 24—26
is returned to negative battery from the junc-
tion of resistors 24—32 and 24-—33 through re-
sistor 24—34. Resistor 24—22, in addition to
serving as part of the load for the right-hand
triode of tube 24—11, is also the load for the
right-hand triode of tube 24-—26. The grid of
the left-hand triode of tube 24—1{7 is returned
to positive through grid current limiting resistor
2436 and timing resistor 24—37 and is coupled
from the junction of these resistors through con-
denser 24-—£&1{ to the junction of resistors 24—21
and 24—22 of the load circuit of the right-hand
triode of tube 24—171.  The grid of the left-hand
triode of tube 24-—26 is coupled to the same point
through condenser 24—42.

Prior to responsive relay 24—02 to the first
code combination the right-hand triode of tube
264—117 is cut off, the left-hand triode is conduct-
ing, the right-hand tricde of tube 24—26 is cut
off and the left-hand triode is conducting. When
the relay 24—82 responds to the start impulse
and cennects positive battery to its spacing con-
tact the grid of the right-hand triode section
of tube 24—17 swings toward positive and that
triode becomes conductive, producing a current
flow through resistors 24—21 and 24-—22 which
swings the junction of those resistors toward
negative. This negative voltage swing is im-
pressed through condenser 24—42 on the grid
of the left-hand triode of tube 24—26 to cut off
that triode. With the left-hand triode of tube
24—26 cut off the ancde swings toward positive,
and swings the grid of the right-hang triode of
the same tube toward positive, rendering that
section conductive. This increases the poten-
tial difference across resistor 24—22, thereby
impressing a further negative voltage swing
through condenser 24—42 on the grid of the left-
hand triode section of tube 24—26. At the same
time that a negative pulse is applied through
condenser 24—42 to the grid of the left-hand
tricde section of tube 24—26 to cut off that tri-
ode section a negative pulse is applied through
condenser 24—=41 to the grid of the left-hand tri-
ode section of tube 24—1{1 to cut off that tricde
;icti%l, and this results in the release of relay

During the response of relay 24—02 to the
marking and spacing impulses of the code com-
bination the grid of the right-hand section of
tube 24—I11 is swung toward negative and toward
positive, respectively, but little or no current
flows even during the spacing intervals when the
grid is swung toward positive and no significant
change in conductivity occurs between the two
conditions because the flow of current through
the right-hangd triode of tube 24-—26 and its load
resistor 24—=22, which is common to the right-
hand triode of tube 24—(1, holds the anode po-
tential of the right-hand triode of tube 24—I1
to such a low value that anode current will not
flow to anhy significant extent. In this way the
right-hand triode of “tube 24-—26 renders the
right-hand triode of tube 24—I{7 insensitive to
the incoming signal pulses and there oceurs no
repetitious negative pulsing of the left-hand
grids of tubes 24—17 and 24—26 as the impulses
of the code combination are received.

The. timing constants imparted by resistor
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2437 and condenser 24—4#1 «are such thaf the
Teft-hand triode of tube 26—i7 -again becomes
conductive and reenergizes relay 2418 about
half-way through the code combination that is
being Teceived by relay 26—92. ‘The timing con-
stants imparted to :the left-hand triede .of tube
24--226 by resistor 24—28 and condenser 24—42
_gre .such that the tricde remains ccut .off until
after the armature of relay 24—02 has returned
to engagement with the marking ccontact .in re-
sponse to the stop impulse ending the code com-
‘hination. During the intervals between the re-
activation of the left-hand #riode .of tube :24—i7
and the reactivation -of the left-hand triode of
tube 24—26 the left-hand ‘triode .of tube 28—{7
is mot ‘again cut .off because -of the fact that the
- vight-hand triede of tube 24—28 holds the right~
thand triode :of tube 28—17 insensitive to received
spacing impulses.

‘When the left-hand iriode of :tube 24—26 is
reactivated after the space-to-mark .transition
‘marking the beginning of the stop impulse it
swings the grid .of the right-hand triode section
of tibe 24—26 toward negative, thereby cutting
it off. :Since the relay 24—02 is at this time re-
sponding to the stop impulse of marking nature
the :grid «of ‘the right-hand triode of tube 24—17
is at negative potential and that triode is cut-off,
so that the circuit Tor pulsing relay :24—18 once
for a reeceived :code combination is ‘restored o
mormal -condition at the end of the code com~
‘bimation. It repeats this .cycle of .operafion ‘in
‘Tesponse o -each .code combination ‘received by
relay 24—02, releasing relay 24—i{8 :for an in-
terval of approximately .one-~half that of the
complete code combmatmn andthen reoperating
‘the relay.

Messuge destmatwn -address codes are
d/zsmbuted to the outward zzaths

Upon the first release of relay 24—18 a cir-
guit is iclosed which is most eonvenienfly traced
by beginning at ground on the armature 6-of re-
day 22—16 and continuing through that arma-
ture and front .contact, conductor 2252, back
pontact :and armature of relagy 24—48, conduc-
tor 2854, the inner wpper armature :and back
pontact of relay 23—I6, inner upper armature

and back -eontact of xelay 23—11, conductor ;

23—18, inner lower-armature and back eontact-of
relgy 24—52, conductor 2453, :inner armature
and back contact-of relay 2219, inner armature
and back contaect of relay 23—21 and -winding -of
rélay 28-——22 to battery and this relay operates.
At-ifs dnner armature the relay 23-—22 connects
$o the ground terminal of its own winding the
winding -of relay 23-—21, the path being traced
through the noted armature and front contacs
of relay 23—22, the winding of relay 23—2!,
“eonduetor :23——23, back .contact and armature of
welay  24-—54, conductor '24—5%, .outer ‘lower
armature and back contact of relay 24—352 to
conductor 22—52 and back over that conductor
$hrough ithe ifront contact :and armature 6 of
elay 22—16 to iground, so that relay 23—21 has
ground :conniected to both terminals .of its wind-
dng and remdins unoperated. Upon ‘the reop-
aration of relay 24—18 ‘the ground connection
apphled through ‘the inner -armature and back
pontact of relay 22—21 to the winding .of relay
2322 is disconnected but relay 23—22 remains

operated through its inner armgture and front.

eontact and the winding of relay 25—=2{ and the
Jaitter relay operates in series with -the relay
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2816 in the locking :circuit .of relay 23—21.
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23—22 by virtue of the ground connection pre~
viously traeed over conductor 23—23. The op-
eration -of relays 23—22 and 23—2| :represents
the registration of the first step in the counting
.of code combinations received by relays 24—02
and 24—03 from the incoming line transmitter,
this .count -corresponding to the first code com-
bination which is the -second character of the
supplementary multiple address code, this par-
ticular instance the code for the character B.
Relay 23—24, at its inner armature and front
«contact, has transferred the original -energizing
-circuit of the relay 23—22 to the relay 23—24.

‘The next code .combination received by relays
24--02-and 24—03 is the letters signal preceding
the first address code for an addressed station
and the armature .of relay 24—~03 remains con~
nected to the operating winding of repeating re-
lay 44—26 so that selector magnet 15—01 of the
reperforator in the first outward path receives
this code combination and it is perforated in the
tape. Upon the release of relay 24—i8 by the
pulsing -cireuit it completes the. energizing -cir-
-eliit -of relay 23—24 which .operates and prepares
2 holding circuit in series with the winding ef
relay 28—19, and upon the reoperation of relay

‘24— 8 this holding circuit becomes effective -and

relay 23—i19 operates in series in the locking

-eircuit -of relay 23—24 :in the .same manner -as
relay '28—21 operated in fthe locking cireuit -of

relay 23—22. At its inner armature :and front
contact the relay 28—19 transfers the original

energizing circuit for relay 28—24 to relay 23—26.

The next character received by relays 24—02
and 28—08 and retransmitted by the relay 24—903
+0 selector magnet 15—0{ through the :inter-
mediate agency of repeating relay 14—26 is {he

“first character .of the address code :of the first
addressed station, which has been :assumed to

be the character :C. Upon the release of relay
2448 during the transmission .of this signal the

relay 28—26 operates and upen the reoperation

of relay 24—18 the relay 23—I7 operates in the
locking circuit of relay 23—26. Relay 23—I1,
at its inner armature -and front contact, trans-

fers the -original energizing circuit for relay

2326 to relay 23—21.

“The next signal received is the :second .char-
acter of the first .address -code, :assumed to he
the wcharacter ‘D, and the relay 24—i18 releases
to complete the operating circuit of relay 23—2l1
and reoperates to permit the operation of relay
Ab
its inner armature the relay 23—i6 interrupts

- ‘the original energizing circuit :of relay 23—21

and transfers the -ground :supply path to -the
contact -associated ‘with ~that armature and
thence over conductor 23—28, upper armature
-and back .contact -of relay 24—51, upper arma-
ture -and back centact .of relay 24—88, upper
armature and back contact of relay 24-—52. and
winding -of relay 24—i2 to batiery.

The next signal is the letters signal preceding
the second :address -code. Upoen the release .of

= relay 2018 during the transmission of the let-

$ers.signal the relay 24—I12 is.operated-and upon
the reoper ation of relay 24—iI8 the relay 24-—52
operates in the locking circuit of relay 24—I(2.
With relay 24—i2 operated the transmission
path from the armature .of relay 24-—93 through
the outer uwpper armabure :and back .contact of
the relay and over conductors 24—13 and 24—i14
and the rest of ‘the path -previously traced to
the operating winding .of repeating relay 14-—26
is intexrrupted .and the path from the armature
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of relay 24—03 is transferred through the front
contact and outer upper armature of relay 24—12,
outer upper armature and back contact of re-
lay 24—561, conductors 24-—82 and 24—53, and
lowermost contact of the cross-bar switch con-
tact group 21—22 to a vertical conductor ex-
tending to the repeating relay in the ninth out-
ward path corresponding to relay 14—26 in the
first outward path. This transfer takes place
during the transmission of the letters signal fol-
lowing the first station address code. Because
of the fact that the letters signal has all of its
significant elements of -marking nature, the
transfer from one to anocther of the outward

path reperforators is made after the start im- ;

pulse which is of spacing nature, and no mutila-
tion occurs because relay {4—26 remains in the
marking condition, which is a no-current condi-
tion in the operating winding, and is the same

whether the positive battery on ifs upper wind- o

ing is opposed by the positive battery on the
marking contact of relay 24—83 or whether the
transmission path to its upper winding is in-
terrupted. This type of transmission, in which
no current flows in the operating winding of the
repeating relay for the marking condition and
current flows for the spacing condition is called
inverse neutral transmission and the advantage
of this type of transmission to the outward paths
will now be apparent, since the interruption of

the transmission circuit to an outward path dur- -

ing the transmission of the letters signal causes
no mutilation of the character and the reperfo-
rator interrupts the continuing marking condi-
tion as part of the letters signal and records the
letters signal. Since the transfer to another
outward path takes place after the transmis~
sion of the start impulse of the letters signal
the outward path reperforator to which  the
transfer is made does not receive the letters sig-
nal and it interprets those of the marking im-
pulses of the letters signal that it receives as
a continuation of the steady idle condition of
marking nature which existed prior to the con-
nection of the armature of relay 24-—03.

Relay 24—52 interrupts, at its outer lower
armature, the locking circuits of relays 23-—22,
23—24, 23—26 and 23—27 and these relays re-
lease, and because relays 23--21{, 23—1{8, 23—I1

and 23—I16 were energized in these locking cir-. .

cuits they release also.. With these eight re-
lays released a path is traced from ground
through the back contact and outer armature of
relay 23—21, corresponding back contacts and

armatures of relays 23—26, 23—24 and 23—22, .

outer armatures and back contacts of relays
23—21, 23—19, 23—I17 and 23—I186, this being a
chain or series path, conductor 23—3i, front con-
tact and inner upper armature of relay 24—12
and winding of relay 24--66 to battery and this
relay operates and locks in a. path from battery
through its lower winding, the front contact and
lower armature, conductor 24—84 and front con-
tact and armature 7 of relay 22-—16 to battery.
Relay 24—866 prepares a locking circuit for re-
lay 23—26 when that relay operates in connec-
tion with the next code combination received by
relays 24—02 and 24—03, as will now he de-
scribed.

The next code combination received is the
first character of the second station address code,
assumed to be the character B. This code com-
bination is received and perforated by the re-
perforator in the ninth outward path, and upon
the release of relay 24—18 during the transmis-
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sion of this code combination the ground sup-
plied over conductor 22—52 from the armature
6 of relay 2216 is extended through the back
contact and armature of relay 24—i8, conduc-
tor 24—51, inner armature and back contact of
relay 23—I18€, inner armature and back contact
of relay 23—I11, conductor 23—{8, inner lower
armature and front contact of relay 24—52, con-
ductor 24867 and winding of relay 23—2§ to
battery and this relay operates. Upon the re-
operation of relay 24—i18 near the end of the
received code combination, relay 23—26 locks
through the winding of relay 23—i7, conductor
23—23, back contact and armature of relay
2454, conductor 24-—56, lower armature and
back contact of relay 24-—58 and front contact
and upper armature of relay 24—68, the opera-
tion of which was described in the preceding
paragraph to ground.

The next code combination transmitted is the
second character of the second station address

‘code, assumed to be the character G, and upon

the release of relay 24—i8 the circuit of relay
23—217 is completed, this path being the same
as that previously traced in the description of
the first operation of relay 23——217, including the
front contact and inner lower armature of relay
23—17 and the back contact and inner lower
armature of relay 23—I16. Upon the reoperation
of relay 24—18 by the timed relay pulsing cir-
cuit comprising tubes 24-—I7 and 24—26 the
locking - circuit  of relay 23—271. is completed
through the winding of relay 23—I16 and this
relay operates.

The next code combination received is the
letters signal intervening the second and third
station address codes. The ground connection
extended from conductor 22—52 to conductor
24—51 when relay 24—18 releases is traced from
the armature of relay 24-—18 over conductor
24—51, inner armature and front contact of re-

‘lay 23—16, conductor 23—28, upper armatures

and back contacts of relays 24-—57 and 24—58
in series, upper armature and front contact of
relay 24—52, conductor 24—68, outer upper
armature and back contact of relay 23—04, con-
ductor 23—32 and winding of relay 24—&6{ to
battery and this relay operates. Upon the re-
operation of relay 24—18 the relay 24—6{ locks
in a circuit paralleling that of relay 24—i2 and

“including the winding of relay 24—58 which op-

erates.. It should be noted that the energizing
circuit for relay 24—61 included break contacts
of relay 23—04 which would have been ener-
gized instead of the relay 2303 had the
message been preceded by only two addresses and
would have prevented the energization of relay
24—61 to transfer the output of repeating relay
24—03 to another outward path.

Relay 24—61, at its outer upper armature in-
terrupts the path from the armature of relay
24—03 to conductor 24—63 over which the two
code combinations of the second address code
and the letters signal following that code have
been transmitted, the interruption taking place
during the transmission of the letters signal but
without garbling it, and at its middle upper arm-
ature and front contact the relay 24—=61 connects
the armature of repeating relay 24—93 over con-
ductors 24—=87, 24—88 and 24—09, the noted
armature and front contact of relay 24—61, the
outer upper armature and back contact of relay
24—11, conductor 24-—12, the lowermost or fifth
of the cross-connection contacts 21—28 of the
cross-bar switch, conductor 21—232 which is in-
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dluded :in the group bracketed to Fig. 8, and
windling.of repesting relay-8—26 o hattery, relay
825 being associated with the ‘tenth :outward
path :and ‘being -arranged ;to transmit over con-
«tuctor 8—27 to reperforator 1§-—12:0f the tenth
outward path. At its inner -upper armature and

fromt conbact the velay 24—61 prepares an ener-

gizing rcireuit ifor relay 24—13 Hut The comple-
“tion .of ithis «circuit awaits the connection :of
ground to-conductor 23—31 which in turn:awaits
the release of relays 23—28 and 23—21. Relay

2458, -upon ‘operating in the docking .circuit of -

relay 24—~6{,interrupts;at ibs lower:armature:and
hackcontact the holding circuits forrelays:23—26

and 23—27 4and these relays release, completing .

the -circuit .of welay 24—713 ‘which operates anid
loeks through its fower winding :and lower Jarma-
sture :and frout icontact to the locking eireuit for
relay 26—86. “Relay 24—713, :at ifs mpper arma-

4ure, prepares another holding -cireuit for relays

28—25 and 23—27. ;
‘Puring the transmission of the next code com-

‘bination, which is#the first character :of ‘the third

station addresscode, assumed tobe the character

C, relay 24—i3 releases :and weoperates, operat- .

ing ;and locking relays 28--26 and 23—I171. Dur-.
ing the ‘transmiission -of the next signal, ‘which
is ithe second .character -of ‘the address code, as-
sumed to be ‘the .character A, wthe rélay 24—I38
releases and reoperstes, operating and locking
the relays 28—27 and 23-=16. During thertrans-
‘mission .of the letters signal following :the :sec-
;ond icharacter, the relay 24—18, upon releasing,
extends ‘the :ground -connection -on- conductor
2359 over -conductor :26—54, the inner arma-
$ure and front.contact of relay:23—I18, conductor
123—28, upper armature and back contact of relay
4451, upper armature :and front contact .of
relay :26—588, conductor 24—18, outer upper B
ature and frent contact of relay 23-—03, ‘which
is joperated 1o signify a three-address message,
conductor 28—33 and winding «of welay 2406
to hattery -and this relay -operates. It may ‘he
noted that had the relay :23—04, instead of the

relay 23—03, been operated :at the time of trans-

mission of the letters signal following the second
station address code, ‘the circuit of relay 24—06
sweuld have been-completed dustead of the:circuit
of relay 26—61. It should also be neted thab if
relay 23—07 were &t this time eperated insbead
‘of the relay 23803, the former relay designating
2 four-address message, ‘the ;greund connection
weuld not have -been .extended wover .conducter
'23—33 but would have been -extended fhrough

the outer upper armature and back contact 0f .

_relay 23—03 ‘and -over: conductor 23—34, *to :0p~
erate Telay 24-—T4. To wcomplete the comsidera-
tion of the pessibilities it should be moted et
in the case of 3 four-address message, after the
wvelays 28—71 -and 24—57 have been -operated,
‘relays ‘23—28, 28—21, 23—I11 :and 23—I6 ‘have
been -released, reoperated during the fransmis-
.sion -of ‘the code combinations ‘of the fourth =d-
dress code, and locked by wrelay 24—4, the cir-
«euit: completed by welay 24—18 upon ‘its release,
invelving ground :extended to the-upper.armature
«of relay 24—51 over -conductor 23—28, incindes
the front contach assoecizted with that armature,
-conductor 24—76:and conductor:23—33 andwind-
ing of relay 24—8 ‘to battery, and relay 24—06
would be operated. -

‘Since ‘the switching ©f the message that is:he-
ing ‘described .does mot sinvolve $he operation of
relays 26—71 jand -24—>5T ‘the .consideration of
‘the :operation returns to ‘the point :of wgperation
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of ;relay 24—06 dn = cireuit dncluding dhe outer
upperarmature:and front contact of relay 2 3—03.
Relay .24—06 locks, upon the reoperation of relay
2818, in a circuit including the winding of rélay
24--54, which gperates. ;

Fnward-path:transmitsto all seized outward paths
‘following last address code

At its -grmatures ‘2, 3 and 5 the rélay 24—06
connects the armature of repeating rélay 24—03
$o-conductors 24— 4, 24-—63-and 24—12 fortrans-
mission of the signals ‘which follow the -address
codles, namely carriage return, line feed, the text
of ‘the ‘message -and the end-of-message ‘signals,
4o the three reperforators that have been seized,
‘namely reperforator #5—02, reperforator 15-—12
and reperforator-in the ninth outward path. In
the -case -of ‘the transmission conductor 28—12
‘the connection thereto through the front-contact
-and armature 2 -of Telay 24—06 shunts the con-
‘hection through the middle upper armature and
front centact of relay 24—8{ -and -outer upper
armature and ‘bacdk contact of relay 24—, -this
.conmection being- maintained because relay 28—T1
#ig not'become-operated. Had'it become operated
-, :connection "would “have ‘been established from
the arimature ‘'of repeating relay 24—03 through
eonductors 24-~07 and 24—88, the front contact
-and middle -upper armature of relay 24—7i and
-conductor 24—717 ‘which s ‘the cross-bar -switch
‘horizontal transmission ‘conductor for transmis-
«sion through contacts -controlled by 'select mag-
net 2§—=84 for transmission to -a Tourth outward
‘path-of a four-address message. :

At its armature §the velay 24—06 inferrupts
the -connection from the spacing contact of rélay
2402 ‘to ‘the grid of the right-hand triode .of
‘tube ‘24—11. “This tube accordingly remains cut
off during ‘the transmission .of the message, the
¢haracter timing ang reélay pulsing eircuits com-

prising ‘tubes 24—I7 and 24—25 remain dormant

and relay 24—{8 remains-operated. .Af its arm-
ature | the reélay 28—06 disconnects ground from
conduetor 2§—21 which is traced to Fig. 21 where
it ‘branches to indlude a conductor in each :of
‘the horizontal levels .of the .cross-bar switch in
Tig, 21 and from these branches the ground is
extended through .operated centacts 24—383,
21—22 and 21—28 .over paths previously traced
to velay (4—I8 in the first outward path, to -a
correspending relay in the minth .outward ‘path
and ‘to xelay 8—48 in the tenth outward ‘path,
these being ;alarm relays. ‘The relays 448—i18 and
8—1:8 release slowly, disconnecting ground .from
the windings .of yelays #4—29 and 8—~28, respec-
tively. The latter relays are machine alarm re-
Jays.and inithe case of welay 44—329 an energizing
path has previously been traced through -the
right-hand armature and front contact of relay
44—-28, coniducter 15—~08 :and hreak contacts -of
thewuniversal-contacts $8—=06 to ground. -Control
of machine alarm relay 14—29 is thus transferred
to the universal contacts 45—46 -and :control .of
machine akarm relay 8—29 is ‘transierred to sim-
ilar-contacts-associated with reperfoerator 15—I2.
Machine :alarm relay #4283 is :a :slow release
relay and ‘if contacts 15—06 remain off-normal
for:an abnormal interval, which would indicatea
smagchine failure the relay 14-—29releases:to bring
dn wn alarm as will be described hereinafier.
With rvelay 2454 operated the locking -circuit
of Telays 23-—26, 23—21,128-—17 and 2316 are
intermupted and these relays release. =
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. Disconnect signal causes release of connected
inward path and seized ocutward paths

An inward path, such as the one shown in Figs.
22, 23 and 24, and the cutward paths to which it
has established connections remain in the pres-
ent condition during the transmission of the

‘message and the recording thereof by the con-
nected reperforators. = At the end of the message
the disconnect or end-of-message signal, com-
prising the codes for figures and H are received
by repeating relay 24-—83 and repeated by it to
the outward path repeating relays, such as relays
14—26 and 8—25 which in turn repeat them to
reperforators {8-—82 and 15—1{2, respectively.

As described in the Bacen et al. application, the I

director circuit in Fig. 9 recognizes the sequence
of codes figures and H as the end-cf-message
-signal and performs a sequence of operations in-~
cluding the release of relay 9—22.
relay released, and relay 9—28 previously . re-
leased, ground is disconnected from conductors
9—21 and 16-—86 included in the holding circuit
‘of relay 22—18 in the inward path. . This relay
releases relays 24——12 and 24—52, relays 24—=61
and 24---58, and relays 24—06 and 24—54.  Re-
lays 24—(2 and 24-—61 release relays 24—66 and
24—13, respectively. Relay 22-—{$ also releases
relays 22—21, 22—22 and 22—23. Relay 22-—21
releases relay [4—I(1 in the first outward path,
relay 22-—23 releases a corresponding relay in the
ninth outward path and relay 22-—23 releases
relay 8—I1 in the tenth outward path. Relay
14— releases hold magnet 21—, relay 8—1I1
releases hold magnet 2{—27,.and the correspond-

ing relay in the ninth outward path reléases hold °

magnet 21—{3. Relay (4—11 also releases relay
14—03 which releases relay i4—28 and reoper-
ates relay 14—18. Similarly 8-—{{ also releases

relay 8—93 which releases relay 8—28 and reop- )
Corresponding operations’

erates relay 8-—18.
take place in the control circuit for the ninth
outward path. With relays 1403, 8—B83 and
the corresponding relay of the ninth outward
path released the relay 13—I17 is released, if it
has not previously released due to the release of
other outward paths in the meantime.

Relay 22—I18 also releases start relay 8—3¢ in
‘the director circuit. 'This relay in turn releases
relay 22--82 in the first inward path and the
relay 2202 releases hold magnet {6—21. Hold
magnet {6—01 releases relay. 283—83 and this
relay in turn releases relay 22--08 and relay
22—01. Tt is convenient to note at ‘this point

that relay 22—81{ will not release in response to |,

the release of relay 23-—03 if a previously traced
supplementary locking circuit for relay 22--014 is
at this time effective, the path being traced from
conductor 22—0§ over conductor {{—82 to the
back contact and grounded armature § of relay
(1—01 if that relay should at this time be re-
leased. It has previously been set forth that
relay 1{—01 is released when any one of the
relays 12—01, 12—02 and {2—83 is operated to
-its right-hand contact because one of the incom-
ing line or trunk ecireuit directors is in the process
of seizing an idle one of the inward paths to the
supplementary multiple address circuit. For ex-
ample, one of the directors might. have tested
‘over one of the test leads 9—11, 9-=12 and 8-—1i3
and found only the inward path shown in Figs.
18, 19 and 290 idle. The séizure of that inward
path would not be completed until the hold mag-
net in the link circuit had been operated, relay
18—02 had been operated by the hold. magnet,

With this
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‘the fifth inward path.

‘incoming line - circuit 8—82.
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relay {8—21 had been operated by relay 18—02,
oneg of the relays-19—04, .[9—23 and §9—87 had
been: operated from one of the relays {2—01,
{2—32-and 12—23 over a path prepared by relay
{§&—381, until relay 18—08 had been operated by
relay $8—G4-or 19—23 or {8—07, and until relay
i8—88 had released relay 18—@!. The release of
relay. 22—@ 1. before these operations had been
accomplished would result in the transfer, at the
left-hand armature of relay 22-—34 of the test
path from the fifth inward path to the first, caus-
ing the seizure of the first and the operation of
relays in Figs. 22 and 23, and another hold mag-
net in the link circuit, namely the hold magnet
§8—31, although certain relays in Figs. 18 and 19
and another hold magnet, the magnet 16—11{ had
heen operated as part of the procedure of seizing
The transfer of the test
path-:following the release of relay. {8—81 does
not interfere with the routing of the message to
the fifth inward path and the seizure- by that
path-or two or more cutward paths, so the relay
{f—&1{, under the control of relays 12—a1i, {2—92

and 1283, is arranged to prevent the release of

relay 22-—81 during the critical interval.

A further resuit of the release of relay 22—i6
is the reconnection of ground to the operating
windings -of relays 24—02 and 24—03 to hold
them in the marking condition. This completes
the release and disconnection of apparatus in
response to the end-of-message signal. The di-
rector in Fig. 9 has been restorad to normal and
is ready to route another message received over
The first inward
path to the supplementary multiple address cir-

‘cuit has been released and restored and is avail-

able to the same director or any other incoming

‘line or trunk circuit director to receive a multiple

address message -having two, three or four ad-
dresses. The first, ninth and tenth outward
paths have been released and restored to normal
and they are available for seizure by the same or
any other of the five inward paths to record in
their reperforators another message preceded by
the address code of g single station.

Outweard paths retmnsmz't‘rec,orded messages
The-tape produced by reperforator {5-—02 and

.containing codes representing B, letters C, D, let-
ters, carriage return, line feed, the text- of the
message. and” the end-of-message sighals .feeds

into transmitter 15-—93 which has a director cir-
cuit 15—I1 in the same manner that director
9-—06 is associated with transmitter 8—07. 'This

‘director circuit interprets the code combination

for the character B as the first character of a
two-letter address code and decodes it accord-

‘ingly. The next code in the tape is the code com-

bination for the letters signal, and as disclosed
in the Bacon et al. application, the letters signal
is one of several that a director discards when
it is in the search or address decoding and mes-
sage routing condition, as distinguished from the
text transmission condition of the director that
prevails after a connection hag been made to an
outlet. Moreover it is disclosed in the Bacon
et al. application that when the director, in the
search or address decoding condition, encounters

-& discard character following a character which
“it has interpreted as a valid first code of a two-

letter address code, it discards not only the dis-
card character, in this instance the letters code,
but also the one that preceded it, in this instance
the code for the character B. In this way the
remainder of the supplementary multiple address
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code which the director that seized the supple-,
mentary multiple address circuit could not dis-

card, has been discraded by the director {5—11.

The next two characters in the tape are CD and

the director 15—I1 decodes them and tests for
availability of one of the reperforators associated
with outgoing line eircuit 9-—03 since the station
CD to which the message in the tape is addressed
. is loeated on the multi-station line. - Finding one
of the reperforators idle the director {5—11 op~
erates its select magnet 16—21, after which the
appropriate one of the hold magnets 16—22 ‘and
16—23, which are designated in Fig. 7 by the ref-

erence numerals T—I16 and T—=8lI, respectively, is

operated to complete a transmissmn and control
connection from director 15—{1 and transmitter
1503 to outgoing line circuit 9—03, and the
message is transmitted to-the outgoing line re-
perforator transmitter, which retransmits the
message out over the maltlstation line when it
gains access thereto in the manner described in
the Bacon et al. application. At the end of the
message the director 15—11 recognizes the dis-
connect signal comprising the codes, figures and
H and the connection to outgoing line circuit
9—03 through the link circuit contained in Figs.
10 and 16 is broken by the release of hold mag-
riets 16—-22 and 15—23, and director 15—I1{ and
thé dutgoing line circuit §—83 are restored to
normal. -

Sxmllarly the director - associated with the re-
perforator transmitter in the ninth outward path
decodes the address code BC, there being no extra
characters preceding this address code in the tape
pecause the extra characters were received only.
by the first outward path and were discarded; and
the - director associated with the ninth -outward
path seizes one of the outgoing line reperforators
associated with the single station line, the ter-
minating station of which is designated by the
address code BG, whereupon select magnet 10—21

individual to the director associated with the

riinth outward path is operated and then the
appropriate hold magnet, which may be the mag-
net 18—24 is operated for establishing a connec-
tion to the seized reperforator of .the outgoing
line circuit of the single station line.
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At the end

of -the message the connection is broken under

‘the control of the end-of-message signal.

In like manner transmitter 15—13 and director.

15—21 of the tenth outward path cooperate to de-
code the signal address code contained in the tape

perforated reperforator 15—I2, namely the ad-

dress-code CA designating a statlon served by the
switching center designated {—51 in Fig. 1 and

reached over trunk [-——48, and the connection is

established by the operation of select magnet
10—22.followed by the operation of the proper
hold magnet to establish a connection to one of
the reperforators associated with the outgomg
side of the full-duplex trunk {—A48. -

- In this way each of the outward path trans-
mitters gains access to the outgoing line or trunk
over which the single-addressee station of the
message is reached, access to the outlet ‘being
gained under-the control of the sequence circuit
and through the link circuit or cross-bar sw1tch

. in the same manmner as any incoming line or trunk

circuit transmitter. Director circuits 1511 and-

{5—21 and those of the other outward paths may
be-identical with incoming:line:or trunk circuit

directors, such -as the director 2—07, 2—24 or

38, In common with the incommg line or
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{5—2( and other outward path directors may

“have their final code points or terminals for the

supplementary multiple address routing codes
AA, AB and AC connected in multiple to the test
conductors 9—I11, 9—I2 and 9—I{3. Under any
normal operating procedure it is unlikely that the
directors 15—11{, {5—2{ and other cutward path
directors would ever find preceding 5 message in
their transmitting tapes the address codes AA,
AB or AC because the appearance of such codes
would result in the routing back into the supple~
mentary multiple address circuit of a message
that had already been routed through that cir-
cuit, and would indicate multiple appearance of
supplementary address circuit routing codes pre-
ceding a message.

Alarm features

- In the description of the routing of the message
into the supplementary multiple address circuit
the release of relay Ii—I1{ in the sequence eir-
cuit of the supplementary multiple address cir-
cuit, and the discharging of condenser 12—2§
through resistor 12—28 to swing the grid of tube
12—27 toward ground was described but its func-
tion was not set forth. Tube 12—27 and relays
controlled by it comprise an alarm circuit to bring

_in an alarm if the sequence circuit in Fig. 11 is

in use longer than a predetermined interval in
seizing the outward paths to receive a message..
Failure to seize the required number of outward
paths within the predetermined interval would be
due to a trouble condition. )

With relay {f—Ii1 released, due to operation
of any one of the five sequence circuit relays
11—94, ((-—06, 11—B7, (1—08 and {1—09 in-
dividual to the five inward paths, battery is
disconnected from condenser 12—26 and it be-
gins to discharge through resistor 12—28 and
if the condenser discharges continuously for
three seconds the plate current through the
tube will have decreased as the grid swings to-
ward ground to the point where it is insufficient
to hold operated the relay 12—3{ connected in
the plate circuit. Relay 12—3{, upon releasing,
interrupts the circuit of slow-release relay 12——32
and this relay releases slowly. Upon releasing,
it completes the energizing circuit for relay i2—33
which operates. * At its lower armature the relay
{2—33 completes the circuit of alarm lamp {2—34
which lights.. At its upper armature the relay
{2—33 connects ground to paths extending fo
the alarm circuit, one of these paths including
the armature and back contact of relay 12—386.
A similar sequence circuit alarm arrangement,
including details of its cooperation with an alarm
cireuit, is shown in Fig. 90 of the Branson et
al. patent and is fully described in the specifica-
tion of that patent. Tube 12-—27 hereinbefore
described corresponds with tube 8020 and relays
t2——31, 12—32, i2—33 and 12-—3% hereinbefore
described correspond with relays 8012, 3014, 9015
and 9019 of Pig. 90 of the Branson et al. patent.
A minor difference between the two circuits is
the provision in the Branson et al. disclosure of
a relay 9013 interposed between relays 8812 and

- 8014, whereby relay 8612 releases relay 8813 which

70

trunk: circuit directors, since. they.may be identi- -

cal -with those d1rectors, the directors 15—I1t,

75

in turn releases the slow-release relay 9014 where-
as the ecircuit shown in Fig. 12 hereinbefore de-
scribed relay 12—31. directly releases the slow-

" release relay ‘12-—32.

Another alarm feature mentioned previously -
but not described is.the machine alarm. in-
dividual to each outward path. In the descrip-
tion of the operations performed by relay 24—06 .
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when it operates: to-establish paths for:the transs:

mission of the message text to the seized out-

ward paths was the disconnection of ground: at-

its armature | from a path traced to the wind-

ing of relay 141§ in Fig. 14 and the relay §—1%-
inFig: 8, to place the machine alarm relays 4—28

and 8—£2% under the control of the universal con~
tacts: of the outward path réperforators, in the
case of the first outward path- these: contacts
being designated 1888, If the motor of the

reperforator had 1ot been running st the time

the gddress codes were transmitted to reperfo=
rator 15—02, of if repeating relay (4—2% or se-

lector magnet (5—~01 had failed to respond fo
those signals the universal contacts 1585 would

not have closed on the make contact side and
the circuit of universal relay 14—28, having been
prepared abt the armature 8 and front contact
of relay i4—03 when that relay operated, would
not have Been completed, so that at the time of

release of relay 18—i8 the relay (6—28 would

be unoperated. Under this condition. the circuit
of machine alarm relay {4—29% would be open

4t the right-hand arinature of relay 14—28 and

the relay i4—=29 would release after a delay
interval, because it hias a slow release character-

istic. If on the other hand the reperforator had:

properly responded to: one or more signals but
subseguently had fziled with the universal con-

tacts (5—08 off normal the circuit. of machine.

alarm relay (4—29 would be opened. at the bréeak
contacts and this relay would release. AtV its
ieft-hand armature the relay i4—29 connects
ground over conductor (4—31, which is one of

the conductors in the group bracketed to Fig. 17, @

iri which the conductor reappears and is traced
to the uppermost cross-connection contacts of
group 21—~08, from which the path extends over
conductor 21—38 and conductor 21—34 and the

winding of machine alarm relay 22—i4 in the 40

first inward path to battery, and this relay op-
erates. The machine alarm relay in each cf
the other outward paths, including the relay
§—2¢in the tenth outward path,; when it releases,
connects ground. through operated cross-con-
nection contacts of the. supplementary multiple
address link circuit,
21—238 in Fig. 21, to conductor 21—34 to operate
the machine alarm relay 18—I14. Returning to
consideration of the first inward path, the relay
22—14, ubon being operated, short-circuits re-

sigtor 22—|12 included in the previously-traced.

cireuit from battery through the winding of relay
2242 in the first inward path and machine
alarm relay 9—34 in the director: circuit which
seized and established the transmission path
to the first inward path, to ground through the

middle armature and front contact of start relay’
9—39 of the director circuit. It Was previously’

set forth that with resistor 22—12 effectively in-
cludéd in this circuit relay 22—B82 operates but
machine alarm relay 9—384 in the director circuit

does not. With a shunt established across relay

92—(2 due to the operdtion of relay 2214

sufficient current flows to operate-relay 8—3§

and as is fully disclosed in the Bacon et al. appli~
cation this relay causes a directol tie-up alarm
to be brought in and also stops transmission from
transmitter 9—071.

At its right-Band armisture the. relay 14—29,

upon releasing, conneets ground over conductor

14—32 and armature 7 and front contact of relay
[4—8% to the winding of tape-out relay 14—33,
and this relay operates.
armatiirs and front contact the relay 14—38%

ini this case the contacts.

At its outer right-hand:
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- transmitter from the beginning,
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completes-g circuit: over ¢onductor (4—34 for
lamp #8508 which lights. At its inner right~
hand armature the relay (433 completes a-
locking cireuit. over conductor ¥4—3% and. break
contacts {5—I161to ground. At its innerleft-hand:
armature the relay (433 connects ground: to:
conductor {4=-37 which extends to the alarm.
circuit for bringing in an alarm, both: audible:
and visible, indicative of the operated condition
of relay 14—33:

The usual method of resumihg transmiysion:
when a machine alarny has been reégistered is: to:
discorinect the seized outward paths: and restari:
the mezssage tape in thé incoming liné: or trunk
As ig fuilly” dis>
closed inthe Bransom et al. patent and the Bacon
et al. application eéach director circuit has a.key
associgted with it -which, when operated, will
cause: the generation and. transmission cf a dis-
connect signal comprising the code combinations;
figurés and H. The director circuit responds: to-
this artificially manufactured end-of-message:
signal in the same manner that it would re-
spond to such signal contained in. the tape;
namely by discennecting the cross-office: path
over which transmission had. been in progress.
As applied to the present. system this would
cause the connected -inward path and the seized.
outward paths to be restored to normal in: the:
manner hereinhefore described, with an excep~
tion in the case of the first outward path. TUpon
the release of the. relay 14—l as part: of the
restoration an energizing path for reiay 4—88
is established, the path being traced from bat-
tery through the winding of the: relay, the back.
contact and outer left-hand armature of relay
{A—it, conductors: i6—41 and 4—42, the front
contact and outer left-hand armature: of relay
t4—33, which is now aperated and held over &
circuit including: the tape aldrm release contact
15—=886, conductors {4—44 and (4—A43, break con-
tacts controlled: by armature 4 of relay 1308,
conductors 14—4§ and i4—47, break contacts
controlled by armature i3 of relay 22—18 and:
over conductor 22-—-39 and break contacts. of cor-
responding: relays: in the: second, third and
fourth inward. paths and finally throucgh break
contacts: controlled: by armature: (3 of relay
i8-—18 to.ground. Relay 14—86 connects ground:
on its armature § to the circuit of its winding in
substitution for the: ground: supplied over con~
ductor i4—46 and then interrupts the break con-
tacts through which that ground.connection: was:
supplied,. thereby locking’ itself: Relay 6—06:is
a-busy relay and indicdtes to the inward. paths:
that it is not availdble for connection, in the
same: manner that that indication® was: given. by:
relay (8—03 when the first: outward path was:
seized; namely by interrupting at.its armatures
i and Z, conductive paths that were interrupted
by armatures 2 and {, respectively; of relay
{4-—83, and compléting at its armatures 8 and.5
the paths thai were completed at armatures &
and 4, respectively, of relay (4—03.

‘The attendant now sets the incoming line or
trunk circuit transmitter tape back to the He-
ginning of the address codes, clears out the di~
rector tie-up-alarm by operation of dn alarm re-
leaise key and restarts the transmitter. The di-
rector- will' proceed it the manner hereinbefore
described to seize' one of the inward paths into
the supplementary muitiple address circuits, not
necessarily . the same ons, which in turn will
séize the necessary number of cutward: paths; if
a sufficient number-is  available; and the outward:
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paths seized will not necessarﬂy be the same:

ones:and in any case the first outward path will
not be seized because it is indicated -as busy.
When the attendant has remedied the trouble
that caused reperforator 1502 to fail, he mo-

mentarily opens tape alarm release key {5—I8.
which interrupts the locking circuit of relay.

14--33. This -relay releases and extinguishes

lamp 15—08, disconnects ground from conductor

1437 which extends to the alarm -circuit and
interrupts the locking circuit of relay  (4—388.
The latter relay releases to cancel the busy indi-
cation, whereby the first outward path is now
available for seizure. :

If the supply of tape: in reperforator !5—02

becomes exhausted or substantially exhausted:

contacts 15—31 will close, connecting ground

over conductors. 15—32 and 14—32, armature 7

and front contact of relay {4—03 when that reiay
is operated, and winding of tape-out relay {4—33

t0-battery and this relay operates as it did when

machine alarm relay 14—28 released, locking to
the tape alarm release contacts 15-—1i8. The
operations performed by relay 14—33 are ‘the
same as those previously described, but because
relay 14—29 has not operated ground is not con-
nected over conductor i4-—31 to bring in a ma-
chine alarm at the director which seized the out-
lets and this director is not brought intc the tie-
up condition nor is its transmitter stopped, and
cross-office transmission to the outward paths
continues. Tape reel contacts 15—31 are ar-
ranged to close while there is a sufficient supply
of tape to complete the recording of any ordinary
meéssage so it may be expected that the complete
message will be recorded by reperforator 15—=82
and it is not necessary to suspend cross-office
transmission. When the recording of the mes-
sage has been completed and the director,.in
response to the end-of-message signal, breaks
down the cross-office path and releases the in-
ward path of the supplementary multiple address

c1rcu.1t which in turn releases the conneéted out-

ward paths, relay i4—Ii1 releases and completes
the circuit of busy relay 14—086 prepared by relay
{4—33 so that the first outward path will test

busy to an inward path seeking connection to

outward paths until the attendant has replen-
ished the supply of tape in réperforator {§-—92
and has momentarily opened tape alarm.release
key 15—16 to release relay 14—33 which in turn
‘reléases relay 14-—06.

. When an attendant notes that the supply of
tape in a reperforator, such as the reperforator
15—02, is running low he may prepare for re-
plenishing the tape by closing the manually oper-
. able busy key 15—I7, which is a locking key.
_ This key places a shunt around the outer left-
hand armature and front contact of relay 14—33,

thereby preparing for operation of relay 1496,
If the outward path is not connected at the.

time busy key 15-—I7 is closed relay {4—i1 will
be released and relay 14—06 will operate imme-=
diately to give a busy indication ‘and prevent
- seizure of the first outward path during the time

that a new reel of tape is being placed in repar--

forator 15—02. If relay 14—11{ is operated. at
the time key i5—17-is closed busy. relay {8—08

will hot operate until the end of the messagef

_ that'is being transmitted to reperforator 15—02;

at‘which time relay: 14—11 will release as part of-
the disconnect operation and -complete the cir-:

cuit of relay :14—06 to-prevent seizure of the out=
ward path until ‘the” attendant ~has - supplied
a “new: reel of tape and has reopened busy
~ key 15—I1. L L
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As set forth in the Branson et al. patent there:
are certain circumstances under which- it be-
comes necessary to sever the tape passing from
a reperforator to its transmitter, such as the tape
{5—#64 passing from reperforator 15—=82 to trans-
mitter 15—03. The transmitter is provided with

contacts held opened by a depressible pin that
is maintained depressed by tape passing through
the transmitter.. When the free end of severed
tape moves clear of the depressible pin in the
transmitter the contacts close and complete the
circuit of a relay in the associated director cir-
cuit the function of which is to register the de-
tection by the depressible pin of the tape-out
condition of the fransmitter. Directors associ-
ated with the outward path reperforator trans-
mitters, such as the director {5—11, are pr0v1ded
with such a transmitter tape-out relay and
among other operations performed by that relay
is the connection of ground to conductor 15—4f,
in the case of director 15——11 which extends to
the winding of director tape-out relay (4—5i in
the relay cir cuit of the first outward path. This
relay locks to the ground supphed over conductor
14—36 from the tape alarm release key (5—I6,
extends ground over conductor 14—34 to light
lamp 1508, and extends ground over conductor
14—31 to the alarm circuit to bring in an alarm..
This condition is remed1ed by 1nsert1ng the end.:
of the tape that is emerging from reperforator:
15—02 into the transmitter {5—03 and restarting
the transmitter. The occurrence of the tape-out
condition of the transmitter does not in any way
affect the operation of reperforator 15—02, and it

5 may. continue to receive signals from one of the:

incoming line or trunk circuit reperforator trans-
mitters. Accordingly the relay i4—51 is not ar-
ranged to prepare for or- establish a busy con-
dition in the outward path nor to suspend trans-
mission from the incoming line or trunk circuit
transmltter from which the outward path is
receiving signals nor to bring in a director tie-
up- conoutlon in the director associated with that
incoming line or trunk transmitter.

Figs. 18, 19 and 20 represent a fifth mward
path and the operatlon thereof is the same as
the operation of the first inward path shown in
Figs. 22, 23 and 24. -The relays and certain other
elements of Figs. 18, 19 and 20 have been iden-
tified by reference numerals which correspond
with those of Figs. 22, 23 and 24, the last two
d1g1ts of the reference numerals belng the same
for corresponding relays and the first two being.
alike for all reference numerals on a figure of,
the -drawings. ~Similarly, Fig. 17 contains the
four. sets of horizontal cross-bar switch con--
ductors over which the fifth inward path may
be connected to-as many as four outward paths.
The select magnets for these four levels of the
cross-bar switch have been given reference nu-
merals corresponding to those associated with
the first inward path in Fig, 21. At the lower
part of Fig. 17 the dotted rectangle 17—05 en-
closes. ~multiple 'connections to the cross-bar
switch, vertical conductors representing cross-

connection contacts corresponding to all of those..

shown in Fig. 21 for each of the second, third
and fourth inward paths.

“Although a specific embodiment of the inven-,
tion ‘has.been shown ‘in the drawings and de-
scribed ‘in -the ‘foregoing speécification it will be
understood -that the invention is not limited- to
the specific embodiment so shown and deseribed,

_butis - capable ‘of modification, ‘substitution of

parts, components ard elements, and rearrahge--
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ment- of parts, elements -and ecircuits without
departing from the-spirit- of the'invention,
“What- is-elaimed is:

1. Ina telegraph switching system,-a-switching
center-hdving message recorders; switehingimeans
responsive te- gany -of -a plurality -of switehing
controi-codes that may precede a- received mes-
sage for selecting o plurality of message recorders
the number wheredf i -depeadent upon-the par
ticular: control code and differs for-eaeh of ‘the
several-control-eotles, means for tramsmitting fo
each of -said selected message reeorders:-one -of
a phurality - of station address-codes: infervening
satd contrel ‘code -and -said messace and there—
after transmitting the message to-all of ‘the se-
leeted: recorders, -and switehing--means -control-
lable by said-address codes for selecting retransg-
mission ¢hannels for the message recorded i
said message recorders.

-2, T o telegraph switching system, s-switching
center having message recorders, switching mearns:
for selecting a plurality -of messdge reeorders
the: number whereof is-equal to the number -of
station address codes preceding a message, means:
for transmitting to-each-of said selected message
recorders one of said station address codes and
thereafter transmitting the message to all-of the
selected recorders, and switching ‘means con-
trollable by said address codes for selecting re-
transmission: éhannels for-the: message recorded
in-said ‘message: recorders. -

‘3. In g telegraph-switching center, & plurality
of incoming transmission -channels, & plurdlity
of message recorders, ‘switching ‘means operable
in: response to- code signals for receptively asso-
ciating with any of said channels more than -one
of said recorders the number whereof is pre-
determined by the code siznal monitoring means:
for indicating the exact number of available
recorders when fewer than & predetermined
number are gvailable, and' busy -control means:
controlled by said monitoring means for preclhud-
ing receptive association of -any-of said recorders
with a channelwhen the number designated by
the code signal exceeds: the number - available.:

4. Iy a telegraph switching center, o phmrality
of incoming transmission -channels, o plurality
of message recorders, a- plurality’ of paths of
access to- sald recerders, switching means for
associnting any one of said paths-of decess with:
any of said-chennels; other switching means for
receptively -associating at least two ‘of said re-
corders with any one-of said paths-of access, and
monitoring means common to gl of said paths:
of access for indicating the exact number -of
available recorders: when fewer than a predeter-
mined-number- are available.

5. In & telegraph switching center, o plurality
of incoming transmission channels, g plarality of
message recorders, & plurality of ‘paths of actess
to said-recorders, swifching means for associating
any-one-of said paths of access -with any of said
channels; -other switching mesns for receptively
associgtittg from two-to a predetermined number
of said recorders with any:ene of said paths of
scesss, and moenitoring means common: to: -all
of szid paths efraccess forindieating, when fewer
than said predetermined:number:of said.recorders:
are available, the exacht nmumber gvailable.

6. In.a telegraph switching system, an: arrange-
ment for ccnverting a.message addressed by code:
signals to -a. plurality of addressee: stations: 1o a
pluralify of messages. each: addressed. by code:
signals; to: o single addressee station which .com«

prizes a plurality -of. message reecorders.. control-
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means for receptivély associating with itself two.
or . more: of said recorders in-accordance with the
number of stations to receive a message, means
for transmitting address code signals and mes-
sage signals to said recorders through said con-
trol means, counting ‘means for eounting the
code signals comprising each-address, distributor
means controlled by said counting means for
rendering ‘each of the receptively associated re-
corders: responsive o the address code signals
comprising only ong address;, and means con-
trolled by said distributor means for rendering
all-of the receptively associated recorders respon-
sive to the message signals.

7. In a telegraph-switching system, an arrange-
ment for converting & message addressed by code
signals. to a plurality ‘of addressee stations to a
plurality of messages each addressed by code
sicnals to g -single addressee station which com«
prises ‘a plurality of message recorders, control
means for receptively associating with itself two
or mevre of said recorders in accordance with the
number of stations to receive a message, means
for transmitting address code signals and mes-

. sage'signals-to-said recorders through said control

means, counting means for counting the code
signals comprising each address, distributor
means . controlled by said counting megns for
rendering each of the receptively associated re-
corders responsive to' the address code signals
comprising only otte address, and control mesdns
for said counting means conditioned in acecord-
ance with the number of said receptively asso-
ciated recorders for-disabling said counting means

; -upon counting the code signals comprising ad-

dresses equal to the number of said receptively
associdied recorders.

8. In a telegraph switching center, a plurality
of incoming transmission channels, a plurality

¢ of message recorders, a plurality of paths of

_ access to said recorders, signal responsive switch-

o

60:

%

ing means for-assocciatinig any one of said paths
of ‘aceess with any oxe of said channels, means
common to said paths of access and controlled
by said switching means for indicating @ definite
numbper of said recorders to be seized, means
individual to each of said paths for registering
under the control of said conmon means an in-
dication of szid number, and recorder seizing

.means confrolled by said registering mreans for

receptively associating said niumber of recorders
with the particular path of dccess..

9. In g telegraph switching center, a plurality
of incoming transmission chdannels, a plurality of

;. Inessage. recorders, a plurality of paths of access

to said recorders, a-control circuit common to
said paths for contiolling seizure of said paths
individually by said channels to gain access fo
said recorders, switching means eontrollable by
a seized path of acecess for receptively associating
a. ‘plurality of sdid recorders with the particular
channel, and roeans for indicating to said paths
the availability of a predetermined: number or
fewer of said recorders, comprising a plurality of

. relays having their operating windings eonnected

in series to be energized in- common: and having
individual energizing eircuits for. their biasing
windings to provide different effective biasing
fluxes, parallel impedance paths from the series

« circuit of said operating windings to a source of

energizing current, and means for interrupting
one of said impedance paths upon and. for the
duration of receptive association: of each of said.
recorders with: one of said channels, whereby to
cause said relays to change their indicative con~
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ditions only upon changes in recorder availability
below said predetermined number. '
10. In a telegraph switching center, a plurality
of incoming transmission channels, a plurality
of message recorders, a plurality of paths of access
to said recorders, signal responsive switching
means for-associating any one of said paths of
access with any one of said channels, means:in-
dividual to said paths for registering under the
control of said switching means a number of said
recorders to be receptively associated with the
particular path, distributing means individual to
said paths ‘for distributing message destination
address codes to the associated recorders, and
means controlled by said registering means for
rendering all ‘'of the associated recorders recep-
tive upon the distribution thereto of message
destination address codes equal to the number
registered by said registering means. E
*11.-In a multiple address telegraph message
switching system; a switching center having ‘a
plurality of incoming transmission channels over
which messages preceded by message destination
address ‘codes are received, a plurality of mes-
sage recorders, a plurality of paths of access to
§aid recorders, switching means for associating
any one of said paths of access with any one of
said channels, means individual to said paths for
registering under the control of said switching
means the number of message destination address
codes preceding the-particular message, switch-
ing means controllable by said registering means
for seizing & number of said recorders equal to
the number of said message destination address
codes, distributing means individual to said
paths for distributing said address codes to the
seized récorders, one address to each recorder,
and means controlled by said registering means
for deactivating said distributing means and for
rendering all of the seized recorders responsive
to the message following the last of sald address
codes. : :
““19. In a multiple address telegraph message
switching system, a switching center having 2
plurality of incoming transmission channels over
which messages preceded by a plurality of mes-
sage destination address codes and a code indica-
tive of the number of said address codes are re-
ceived, a plurality of message recorders, a plural-
ity of paths of access to said recorders, switching
means for associating any one of said paths of
access wWith any one of said channels, means. in-
dividual to said paths for: registering under the
control of said number indicative code a condi-
tion representing the number of message destina~-
tion address ‘codes preceding said message,
switching means controllable by said registering
means for seizing a number of said recorders
equal to the number of said message destination
address codes, means associated with said chan-
nels for retransmitting said message destination
address codes and the message following, and
transmission -coentrol means for causing each of
said seized recorders to receive one of said mes-
sage destination address codes and all of them to
receive the message, '
13. In a telegraph switching system, an ar-
rangement for converting a message addressed
by code signals to a plurality of addressee sta-
tions to a plurality of messages each addressed
by code signals to a single addressee, which
comprises 4 plurality of message recorders, con-
trol means for seizing two or more of said re-
corders in accordance with the number of sta-
tions to receive a message, relay means for
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repeating address code signals and message sig-
nals to said seized recorders, means effective after
seizure of said two' or more recorders for recep-
tively associating them individually and in suc=
cession with said repeating means to receive code
sighals comprising a single address, and means
for reassociating all of the seized recorders with
said repeating means to receive the message sig-
nals. R

14, In a multiple address telegraph message
switching system, a switching center having a
plurality of incoming transmission channels over

which messages preceded by a plurality of mes-

sage destination address codes and any one of a
plurality of codes indicative of different numbers
of said address codes are received, a plurality of
message recorders, a plurality of paths of access
to said recorders, switching means selectively
controllable by said number indicating codes for
seizing any one of said paths of access and regis-
tering therein the number of address codes, other
switching means controlled by the seized path of
sccess for receptively associating therewith a plu-
rality of said recorders in accordance with the
number of address codes registered in said path,
means for transmitting the address codes and
the message received over the particular incom-
ing channel to the seized path of access, and ad-
dress code distributing means for routing one
message destination address code to each recep-
tively associated recorder and the message to all
of them. i :

15, In g telegraph switching system, an ar-
rangement for converting a message addressed
by accompanying address code signals to a plu-
rality of stations to a plurality of messages each
addressed by accompanying address code signals
to a single station and in which each address code
comprises a plurality of telegraph signal code
combinations, which comprises a plurality of
message recorders, control means for receptively
associating with itself two or more of said re-
corders in accordance with the number of sta-
tions designated by accompanying address codes
to receive a message, means for transmitting ad-
dress code signals and message signals to said
recorders through said control means, counting
means for counting the code combinations com-
prising each address code, signal responsive
means for pulsing said counting means, and dis-
tributing means controlled by said counting
means for causing each of said receptively asso-
ciated recorders to record the signal code com-
binations comprising one station address code.

"16. In a telegraph switching system, an ar-
rangement for converting g message addressed
by accompanying address code signals to a plu-
rality of stations to a plurality of messages each
addressed by accompanying address code signals
to g single station and in which each address
code comprises a plurality of telegraph signal
code combinations, which comprises a plurality
of message recorders, control means for recep-
tively associating with itself two or more of said
recorders in accordance with the number of sta-
tions designated by accompanying address codes
to receive a message, means for transmitting ad-
dress code signals and message signals to said
recorders through said control means, counting
means for counting the code combinations com-
prising each address code, electron discharge
means operable in cycles of one per signal code
combination for pulsing said counting means, and
distributing means controlled by said counting
means for causing each of said receptively asso-
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ciated recarders: to record the signal code com~
‘hinations comprising one station: address code.

17. In a. telegraph switching system, an ar-
rangement for converting a message addressed by
accompanying address; code signals to a, plurality
of stations to a plurality of messages each ad-
dressed by accompanying address code signals to
a. single station and in which each address code
comprises a plurality of telegraph signal eode
combinations, which comprises a plurality of
message: recorders, conftirol means for receptively
associating with itself two or more of said re-
corders in. aceordance with the number of sta-
tions designated by accompanying address codes
to receive a message, means for transmitting ad-
dress code signals and message signals to said
recorders  through said control means, counting
means. for counting the code combinations com-
prising each address code, electron discharge
means in g flip-flop circuit. having one condition
of stability and. operated out of the stable condi-
tion: in response to each signal code-combination
for- pulsing said counting means, and distribut-

ing means. controlled by said counting means for-

causing each' of said receptively associated re-
corders to record the signal code combinations
comprising oene station address: code.

18. In a telegraph switching system, a switch~
ing center having means for recording incoming
messages having accompanying destination des-
ignating codes, switching means controllable hy
said codes for selecting outgoing channels for
retransmission of incoming messages, a plurality
of message recorders, a plurality of paths of ac-
cess thereto selectable by said switching means
in response to particular destination designat-
ing codes, switching meansg controlled by said
paths of access for seizing g plurality of said
recorders to reeord a message, and means asso-
ciated” with said recorders for controlling said
first-mentioned switching means in common with
said incoming message recording means to give
said reeorders message transmitting access to
said outgoing channels.

19. In a telegraph switching center, a plurality
of incoming transmission channels, a plurality of
message recorders, a plurality of paths of access
to said recorders, signal responsive switching
means for seizing any one of said paths of access
for receptive association with any one of said
channels, sequence means for precluding concur-
rent-seizure of two. or more of said paths of ac-
cess for asscciation with a like number of said
ehannels, switching means for receptively asso-
ciating two or more of said recorders with a
seized path of access, and means in said sequence
means for precluding release-of g path of access
to idle condition during seizure of another of said
paths.

'20. In a telegraphic message switching sys-
tem, means for recording in succession on a
‘medium indicia representing several addresses
followed by a message to be sent to each ad-
dress, means including a transmitter controlled
by said indicia, a plurality of channels of trans-
mission seizable by said transmitter, a recorder
on. each channel for receiving from said trans-
mitter, an address distributor whereby all but
one of said addresses are selectively suppressed
from each scaid recorder, and means wherehy
jdentical messages are transmitied to said re-
corders under control of the indicia representing
messages.

21. A multiple address message transmission
system having a message originating sender for
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initiating messages each of which is accom-
panied by codes representing several distinct
coded addresses, means including switching ap-
paratus. for selectively switching and retrang-
mitting each such message under control of each
of its address representing codes to each of said
addressses accompanied by signals representing
the said coded address to the exclusion of other
codes representing other addresses originally ac-
companying the message, and a selective address
suppressor for excluding said other address codes.

22. In a switching system, means for produc-
ing g record bearing a. sequence of codes repre-
senting indicia in successive groups, means
adapted to sense such indicia in succession in. a
straight-forward direction without back-step-
ping, different of said groups having distinctive
functional purposes, g channel connectable to said
sensing means for the transmission thereover of
code groups representing and under control of
said indiecia, -a recording device connectable to

-said channel to receive and record indicia under

control of said transmission, suppressing means
for causing said recording device to omit record-
ing in response to certain intermediate portions
of said sensed indicia, and defermining means
whereby the portions whose recording is to be
omitted are determined.

23. In a switching system, means for produc-
ing records bearing indicia representing messages
having address information including variable
numbers- of addresses represented by address-
representing indicia accompanying the indicia
representing: each message, different transmis-
sion paths, means controlling the selection of
said transmission paths, certain of said paths be-
ing assigned to the transmission of messages hav-
ing numbers of addresses within a given range

-and certain others assigned to. the transmission

of messages having numbers of addresses in some
other range, and means controlled by the address
information of a given message to select trans-
mission paths assigned for the transmission of
messages having the number of addresses pos-

‘sessed by the given message.

24. In a telegraph switching system, a source
of sighals comprising a message preceded.by sig-
nals designating a plurality of addressee destina-
tions for said message and by signals represent-
ing the number of said destinations, a plurality
of message storing repeaters, switching means se-
lectively controllable by said number representa-
tion signals for connecting the represented num-
ber of sald storing repeaters to said souree, dis-
tributing means for causing each of the connected
storing repeaters to store the signals designating
one only of said addressee desfinations, and other
switching means selectively controllable by said
stored destination designating signals for routing
the message to the designated destinations.

25. In a telegraph switching system, a source
of signals comprising a message preceded by sig~
nals designating a plurality of addressee destina-
tions for said message and by signals represent-
ing the number of said destinations, a plurality
of message storing repeaters the number whereof
is at least twice the highest destination repre-
senting number, switching means selectively con-
trollable by said number representation signals
for conneeting from among idle ohes of said
storing repeaters the represented number thereof
to said source, distributing means for causing
each of the connected storing repeaters. to. store
the signals designating one only of said addressee
destinations, and other switching means selec~
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tively controllable by said stored destination des-
ignating signals for routing the message to the
designated destinations.

26. In a telegraph switching system, a plu-
rality of sources of signals comprising messages
each preceded by signals designating a plurality
of addressee destinations for said message and
by signals representing the number of said des-
tinations, a plurality of message storing repeat-
ers the number whereof is at least twice the
highest destination representing number, switch-~
ing means selectively controllable by said num-
ber representation signals for connecting from
among the idle ones of said storing repeaters
the represented number thereof to said sources
as long as there are sufficient idle ones available
to satisfy the represented numbers, distributing
means for causing each of the connected stor-
ing repeaters to store the signals designating
one only of said addressee destinations, and
other switching means selectively controllable
by said stored destination designating signals
for routing the message to the designated des-
tinations. :

27. In a telegraph switching system, a plural-
ity of sources of signals comprising messages
each preceded by signals designating a plurality
of addressee destinations for said message and
by signals representing the number of said des-
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tinations, a plurality of message storing repeat-
ers the number whereof is at least twice the
highest destination representing number, switch~
ing means available to said signal sources one
at a time and selectively controllable by the
number representation signals for connecting
from among the idle ones of said storing repeat-
ers the represented number thereof to said
sources as long as there are sufficient idle ones
available to satisfy the represented number, dis-
tributing means for causing the connected stor-
ing repeaters to store the signals designating
one only of said addressee destinations, and
means for precluding access of a signal source
to said switching means during the operation of
said distributing means to distribute signals
designating addressee destinations from another
signal source to storing repeaters connected
thereto.
DAVID E. BRANSON.
GEORGE A. LOCKE.
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