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UNITED STATES PATENT OFFICE 

1 
This invention relates to communication sys 

tens 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 
teach message and customarily described as ad 
dress codes. ? - 
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. - . . 

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 a multiple address message to such outlets. 
The present invention is adapted to be incor 
porated into a teletypewriter switching system 
of the type shown in the Branson et al. patent 

IlleSSageS. 
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 privateline or:party line basistermi 
nate-in a teletypewriter-switching center. There 
may also terminate in-such switching centerlines 

igincoming from and outgoing to singles stations 

30 

...trol of the director 
cuit the link.circuit, which Comprises a cross 

55. bar switch, is operated to establish a cross-office 

2 
... on ... a private line: basis, and trunks: incoming 
... from... and outgoing to...other. Switching centerS. 
. The incoming and outgoing lines connecting a 
particular. station on a private line basis to the 

... 5 switching a center, or connecting a party line 
... group of stations to the switching center, or 
: the incoming; and outgoing trunks interconnect 
ing two switching centers, comprise full duplex 

... communication facilities or channels. 
10 : Each incoming line or runk...terminates in a 

control, circuit, which is usually designated as 
an inconing line. circuit. Or incoming trunk cir 
scuit respectively, which includes, a typing re 
perforator on which incoming messages are re 

15 corded. Associated with ... each . Such, inconing 
i line. circuit or trunk. circuit is a director circuit 
for decoding the call directing codes or address 
codes... preceding incoming & messages. The re 
perforator .aSSociated with any incoming line 

20 - circuit or incoming trunk circuit has associated 
- With it a transmitter distributor by means of 
which code combinations perforated in the tape 
by the reperforator are sensed and retransmitted. 

: Under the control of the tape sensing mechanism 
- 25 - the associated director. decodes the two call : di 

'... recting code, combinations: that comprise an 
-address code, thereby determining the outgoing 
line or trunk over which the message must be 
transmitted to reach the addressed station. 

Each of the outgoing line or trunk circuits, 
with an exception which will be noted herein 
after...with specific reference to the Bacon et al. 
application, has in the Switching center, a con 
trol circuit which is called an outgoing line 
circuit 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 
to provide for the handling of multiple address. 40 of the two reperforator units associated with the 

- selected outgoing line, or trunk. If one is idle 
: the director seeks the permission of a sequence 
circuit to establish a cross-office transmission 
path from the transmitter distributor of its in 

45 coming line- or trunk-reperforator transmitter 
- to the available reperforator in the selected out 
going line circuit. The sequence circuit regu 
lates"the establishment of Such cross-office con 
nections through a link circuit so that there 

50.shall be in progress at anyone time the process 
of establishing through the link circuit not more 

... than. One. Such connection. Under the joint con 
ircuit. and the Sequence cir   
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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 been 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 frolin 
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 outgoing 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 been 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 volune of traffic routed 
through the multiple address circuit is frequently 
or generally very heavy, so that the incoming 
line or trunk circuit 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 into the flow 
of SWitched message traffic 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 
Inultiple 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 a 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 mull 
tiple address circuit the number of reperforators 
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ithat are required to record the message, whether 
two, three-or four. There are five paths enter 
from the link circuit in the specifici embodiment 
Shown,i and if any one of these is idle: the -se 

is quence, circuit jointly with the director circuit 
*...that is seeking the connection causes the link 
'circuit to operate to establish across-office path 
to the supplementary multiple address circuit. 
Upon completion of the cross-office path the 

3 Supplementary multiple address circuit proceeds 
'to test for availability of the number of reper 
forator transmitters indicated by the test, lead 
OVer which the establishment of a connection to 
the: 'Supplementary multiple address-circuit was 
initiated. The arrangement disclosed herein 

: contemplates the... provision of ten reperforator 
· transmitters í and five cross-office. paths to the 
Supplementary multiple address circuit. The 
riumber of cross-office paths and reperforators 20 cuits and in cooperation with the sequence. cir 

cuit proceed to route the single address messages 
* Which are perforated in their tapes to the outlets 
which the address codes in the tapes.indicate, 
over croSS-office paths, established through the 
principal link circuit to such outlets, which may 

may be increased, or diminished in accordance 
With the volume of traffic in a switching center. 
;In the exemplary arrangement disclosed the 
- capabilities for message handling are five two 
: -address messages or three : three-address. mes 
; : Sages with one reperforator transmitter remain 
ing idle i or. two three-address messages and one 

- : four-address message : or one two-address mes 
'Sage and two four-address messages. 
s"ASSuming that the required number of reper 

rforator transmitters are available, the supple 
; mentary multiple address circuit seizes them by 
soperating a subordinate link, circuit to connect 
them to the cross-office path that has been estab 

'lished through the principal link circuit. The 
Supplementary multiple is address circuit then 
Sends back into the director circuit a go-ahead 
signal and that director starts- the transmitter 
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 
described in the Branson et al. patent and the 
Bacon et al. application, followed by the text of 
the message which ends with a disconnect or 
'message end signal. 

The supplementary multiple address circuit has 
a counting mechanism for counting the message 
destination call directing codes and a blinding 
circuit-for permitting or suppressing response of 
the connected reperforator transmitters to sig 

inals received over the cross-office connection 
from the incoming line or trunk reperforator 
"transmitter. ...Prior. to the cross-office transmis 
ision of the first address code one of the reper 
forators is unblinded and the others that have 

S. been 'seized are blinded so that only one receives 
: the first message destination address code. When 
s that code has been recorded on that reperforator 

- it is blinded, the counting circuit registers the 
reception of one address code, another reperfo 
rator: isºlumbiliraded to receive :: the second address 

s' code. When that code has been received the Sec 
*... ond reperfforator is blinded; another: is unblinded 
and the third address code is counted. Follow 

ring the recording of the last address code and the 
- counting of that code, all. Of...the Seized reper 
rforators are unblinded and they receive the car 
...riage return and line feed signals, which desig 
...hate the end of the addresses, followed by the 
text of the message and ending with the message 

i. end signal which is usually the figures or shift 
: signal followed by an Hsignal. In response to 
- the i end of message -signal-the, cross-office pathi 

ing the supplementary-multiple's address circuit 
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6 "through the principal ink circuit to the supple 
lentary:multiple-address circuit is broken down 

- or disconnected: and the connections to the sev 
eral reperforator transmitters' through the sub 
ordinate link-circuit in the supplementary mul 
tiple address circuit are broken down. These 

"reperforators... are: now available: fori connection 
to another cross-office path to receive: another 
meSSage. 
*Each of the reperforators has perforated a tape 

containing one message destination address code, 
the end of address, codes.comprising carriage re 
turn. and line. feed, the text of the message and 
the end-of-message signals. Each of...these re 
perforator-transmitter units is provided. With a 

mitters are equivalent in the Switching center to 
... the reperforator transmitters of incoming line or 
trunk circuit. These reperforator-transmitter 
units, under the control of their director cir 

be outgoing line or trunk, reperforator trans 
mitters or the channels' of a multichannel trunk 
"Or the receiving 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 circuit is 
gained - through a multiple address code that 
differs from the one giving access to the regular 
multiple address - circuit - when such circuit...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 plurality of... reperforators for: pro 
ducing single address. message tapes and in the 
specific. arrangement disclosed-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 
circuit 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 concurrently in opera 
tion recording multiple address messages having 
the minimum number of message destination ad 
dress codes, namely, tWO. 
"Another feature of the invention is that reper 

forators that have been connected to record a 
message are unblinded one 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 
sis controlled by a counting circuit that counts 
*the address codes received over the cross-office 
path. 
: Another feature of...the invention is that if a. 

í 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 
then 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: 

FigS. 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 
a 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 Figs. 9 to 12 
of that application. Fig. 6, in combination with 
Fig. 7, represents Schematically a supplementary 
Inultiple 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 
cuit.S 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 Figs. 3 and 5, as is considered neces 
Sary to an understanding of the way in which 
the supplementary multiple address circuit, 
represented Schematically in Fig. 6, is incorpo 
rated into and cooperates with the switching 
center. The detailed circuits of the supplemen 
tary aultiple 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 numeras 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 numera and identifying the element or 
Conductor. 

General description 
The general 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 for in the stations and 
equipment connected to a typical full duplex 
party line or multiple station line -0. The 
full duplex party line f- comprises a trans 
mission channel or path -02 for transmitting 
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8 
signaling impulses from the outlying subscriber 
station to the central Switching station shown in 
Figs. 2 to 7 and a receiving channel -93 for 
transmitting Signaling inpulses from the SWitch 
ing center to the outlying SubScriber station. 
The party line - 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 
posite 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 
tive 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 Systern 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 - extends 

to nine outlying subscribers' stations designated 
-36 through E-89, - through - A and 
-6. Each of the subscriber stations is pro 
Vided With a receiving teetypewriter and key 
board perforator, represented in the case of the 
Station f-06, by the labeled rectangle -56, and 
is also provided with a tape transmitter distribu 
tor represented in the case of the station -36 
by the rectangle designated -i. The function 
of the receiving teletypewriter I-4 is to receive 
messages transmitted from the Switching center. 
The function of the keyboard perforator associ 
ated. With the receiving teletypewriter is to pre 
pare tape perforated in accordance With mes 
Sages to be transmitted from the station to the 
SWitching center. The function of the trans 
mitter distributor - 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 1969,891 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 specification. 
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 belocated in the in 
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 --2, 
or. Station: control circuit as it is also called, Serv 
ing the subscriber.stations. --06, -97 and --98,. 
the station control circuit -22 serving, only the . 
one subscriber station. --9, the station control 
circuit -23 serving subscriber stations - , 
-2 and -3, and the station control circuit 
--24 serving the subscriber stations -4 and 
- 6.5. The provision of the station control, cir 
cuit f-22 Serving. Only the single. Subscriber sta 
tion:- -99 is explained by the fact that this Sub 
scriber, station...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 
needed in Order to effect the Selection" between 
thêm... The reperforator - is designated by : the 
reference. numeral - 8 and may be of the type 
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25 

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.aspart of the pres 
elt. Specification. 
The station: control circuits include a nonitor 

ing. Selector connected to the receiving channel. 
--03 ; of multiple station line :- - , which 

Selector is provided with numerous contacts that 
are's 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 
receiving channel -03 and for controlling the - 
operation of the tape-transmitters to. transmit. 
signals over the transmission channel -2. 
The monitoring. Selector Which is employed as . 

an element of the station control circuit may be 
characterized as a sequentially operated tele 
typewriter selector. It is arranged to receive 
permutation code telegraph signals and to operate 
selectable elements in response...to the reception 
of code, combinations... It is provided With inter 
locking latches by means of which certain. of the . 
selectable elements may respond to their assigned. 
code combinations 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 
'Coilbinations in Sequence. In the case of the . 
control of transmitters, single code combinations 
are employed for effecting the desired controls 
Whereas the receivers, such a Sprinters or the re 
perforator - 8, are connected selectively to the 
receiving channel -83 by address codes, or com 

60 

65 

prising a sequence of two call-directing code com 
binations. 
Fig.1 för :: the receiving * equipments associated 
with the receiving channel -3. Thus the re 
ceiving teletypewriter --94 at the station -es-, 

Typical address codes are shown in 

is designated by the address code BY, the receiver. 

CB; the regeiving teletypewriter at station: -89 

70 
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receivei'at 'Station" --88 has the address code.-- 

has the address code; GA and the receiving re-75 

operation of a selectable member in response to 55 

O 
perforator at that station has the address, codei. 
GX, and the receivers at Stations --, -2, 
i-3, -4 and f-6 have the address codes: 
CE, CD, CJ, BB and GG, respectively. 
Any Subscriber Station, in addition to being . 

Connectable by the station control circuit to the : 
receiving channel 03 in response to its assigned: 
address code, may also be connected in response. . 
to One or more group address codes. These are : 
two-letter codes that are assigned in common to: 
a plurality of Stations to which messages: of.-a, -, 
particular. type", or characteriare frequently, di:--- 
rected, and the group address code will cause the is 
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 with: : 
the multiple address circuit disclosed in that apic 
plication. It is not contemplated that messages: 
in Valving group codes shall be routed into ther 
Supplementary multiple address circuit of the 
present invention, Since the Supplementary mul: , 
tiple-address circuit would-thereby be burdened 
With the handling of a message that would haves 
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-toi, 
the stations in Fig. 1 have been indicated. 
In addition to assigning address codes to the 

receiving equipment at each of the stations cont. 
nected to multiple station line : - , , a code is 
assigned to... each transmitter connectable there-- 
to, to enable this... transmitter- to be-controlled. 
from the central switching station through the 
Subordinate. Switching center- or station control. 
circuit. Thus the transmitter. - at Station, 
i-S is assigned code A and the transmitters of . 
the eight other stations, associated with the mull 
tiple party line are assigned codes: E, I, L. P, Q, S,. 
U ang W. 
Another full duplex channel appearing in Fig. 

1 is designated by the reference numeral --3 
and comprises receiving channelf-32 and trans 
mitting channel. -33. Full duplex channel. 
f-3 terminates in a single station -34. which. 
has exclusive use of the channel and comprises. 
a receiving teletypewriter combined with a key 
board perforator, this unit being designated -36. 
and being connected to receiving channel A-32, 
anda tape transmitter distributor -37 con 
nected to-transmitting channel 1-33. 
Since the tape transmitter-I-37 has sole...and 

exclusive-access to the transmitting channel. 
-33, it has no transmitter code, as...have the - 
transmitters associated with the multiple station. 
line, because: transmissionfromit is noti con... 
trolled from the switching center and it may 
transmit at any time. There is no. station con-... 
trol circuit associated with the station -34-be 
cause - the receiving teletypewriter. -36 is al 
Ways connected to the receiving channel -i-32: 
and Will receive all signals incoming over that 
channel. ... The channel -32 is selectable at the 
SWitching center by ther; individual address: 
Code BG... : 
The full duplex party line---0 l and the full 

duplex single'? station line ?-3 | extend to the 
Switching center which serves those lines, the . 
circuits and apparatus of which are indicated: 
diagrammatically in Figs. 2 to 7, inclusive. The 
Switching center, in addition-to serving the lines 
indicated; also has connection: 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 fl-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 -39 to justify three transmission chan 
nels in that direction, and these three channels 
are designated by the reference numerals -4, 
-42 and -43. It has further been assumed 
that the volume of traffic in the opposite direc 
tion is not so heavy and that it may be accom 
modated by tWO channels designated -46 and 
-4. 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 -48 extending to a Switching center 
-5, represented merely by a labeled rectangle, 
and the other, designated by the reference nu 
neral I-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 -5 
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 IBU as well as others. 
A full duplex trunk circuit designated -53 

connects switching center f-52 to switching cen 
ter -39. It has been assumed that switching 
center -39 serves stations having the individual 
address codes BF, 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 -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 -5 and -54, it 
is to be assumed that neither has direct connec 
tion with the other nor with the switching cen 
ter -52, and that SWitching center |-5 can 
not directly reach the Switching center -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. --0, the 
transmitting channel -02 terminates in an in 
coming line circuit indicated generally by refer 
ence numeral 2-0. This incoming line circuit 
controls the reperforator 2-02 and the receiving 
teletypewriter 2-93. The incoming line circuit 
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 
2-2. 
reperforator 2-03 to form a unit 2-06. Trans 
mitter 2-04 is connected to a director circuit 
2-0 which, under the control of transmitter 
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2 
2-04, decodes the address portion of the message 
and then under the supervision of a sequence cir 
cuit 4–0 operates a select magnet 3–0 i individ 
ual to that director, and thereafter operates a 
hold magnet associated with the channel 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 air-" 
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 column will be operating. 

FigS. 3, 5 and 7 contain a Schematic representa 
tion of a cross-bar switch. The select magnets 
for the incoming channels of party line -9. 
Single station line -3, trunk -48 and trunk 
-49 are shown in Fig. 3 and are identified by 
reference numerals 3-0, 3-02, 3-03 and 3-94, 
respectively. Select magnets of the incoming 
channels -46 and -47 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. Select magnets for 
the routing of single address messages derived 
from multiple address messages entering the Sup 
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 botton. Of Fig. 7. 

Access to the transmitting channel -3 of 
the full duplex party line is had through the 
instrumentality of two reperforator-transnitter 
units 2-08 and 2-9 which may be similar to 
the reperforator-transmitter unit 2-6. Each 
of these reperforator-transmitter units has its 
own set of input control relays 2-f and 2-2, 
respectively, and these sets of relays cooperate 
mutually with each other and individually with 
their respective reperforator-transmitter Units to 
control the Selective establishinent of a COec 
tion to one or the other of the reperforators, if 
idle, through the cross-bar switch. The hold 
magnets 7-6 and i-9, when operated, estab 
:lish transmission paths to the reperforator units 
2-08 and 2-99, respectively. 
The transmitting portions of reperforator 

transmitters 2-88 and 2-09 are associated with 
outgoing channel -03 which has hereinbefore 
'been identified as the receiving channel from the 
standpoint of the subscriber stations of party 
line -0. These transmitters have Sets of con 
trol relays 2-3 and 2-6, respectively, and 
there is also a common set of control relays 2-6, 
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-, co 
operates with the incoming line circuit 2- and 
the set of control relays 2-6 to transmit to the 
outgoing channel -3 a set or pattern of code 
signals for starting any of the transmitters asso 
ciated with the party line f-0. Transmitter 
start circuit 2- has associated with it a set of 
manually operable start keys 2-8 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: to. 
obtain access thereto in rotation, and by means. 
of which such automatic ... operation... may be .. 5 
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., 9,310 
10, 11 and 12 of the Bacon-et al. application eXF 
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, 

disclosure. A complete 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 : 

specifically mentioned in the present. Specificars. 
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 digitS3. 
identify specific elements and the first digit of 25: 
three-digit numbers and the first two digits-of 
four-digit numbers identify,the figure-of location 
of Such elements. 

Fig.6 shows in diagrammatic form the supples 

present invention. Access to it is had through 
five vertical columns of contacts of the croSS-bar 
switch; only threer of which have been shown, 
these being controlled by the hold magnets 7-26, 
7-27 and 7-28. The hold magnets -26, 7-27 355 
and 7-28 give access to the first, second and fifth 
inward paths of the supplementary multiple 
address circuit, designated by reference numerals 
6-0, 6-32 and 6-3, respectively. The 'in 
Ward paths 6-0, 6-2 and 6-83 are associated-'40. 
with a common connection control circuit 6-94 is 
which operates, upon establishment of a "connects 
tion to an inward path, to control the seizure of 
two, three or four-outward paths, of which there 
are ten, the first, second, ninth and tenth-being 45, 
represented in Fig. 6 and being designated by: 
reference numerals 6-96, 6-07, 6-08 and 6-99. 
Connection control circuit 6-04 has the attri-. 
butes of a sequence circuit, among other char-- 
acteristics, in that it is available to the in Ward 50." 
paths one at a time to control the establishinent . 
of connections therefrom to a plurality of out." 
ward paths.· The : number - of outward paths º 
which the connection control circuit seizes-for 
Connection to an in Ward pathis dependent upon:55: 
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's circuit and seizure of antinward: 
path thereof. 60 

Connections from an inward path to a plurality : 
Of Outward paths are established through a link: 
circuit or i cross-bar, switch, similar stor the one 3. 
represented in Figs.-3, 5 and '7, and having cross 

14? 
the message-destination address codes: may be." 
distributed to the outward paths, each pathi:re 
ceiving : but one message addreSS. “? Select mag 
nets 6- - , 6-2 and 6-3 are controlled by 
inward path circuits 6-0?, 6-1-02 and 6-03, re 
spectively, to prepare for operation the horizontal. 
rows of contacts associated therewith. Only One - 
of the four. Select magnets for...each inward path 
is shown in Fig. 6. Hold magnets, 6-6, 6-7, 

: 6-8 and 6-9 are individual to the vertical 
Columns of contacts. associated. With outWard . 
paths. 6-1-06, 6-97, 6-08 and 6-09, respectively. 
and upon the operation of two, three or four of 
the hold magnets following operation of two, 

tained in Fig. 7 instead of Fig. 5 of the present 15:three, or "four of the select magnets the corre-. 
Spi0nding numbêr of outWard paths : Will be i con 
nected to an inward path. 
Outward paths 5-53, 6-, 6-08 and 6-9 

have reperforator-transmitter units 6-26, 6-2, 
Figs., 9, 10, 11 and 12. Reference numerals not 20:6-28 and 6-29, respectively, connected thereto. 

These reperforator-transmitter units may be of 
the 'same-type, as the reperforator-transmitter 
unit 2-06 º which records and retransmits - mes 
Sages received over the incoming channel -62 
or multiple party line. - . 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 

mentary multiple address circuit embodying the "30 be distributed individually to the outward paths. 
and recorded 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 coinnected 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 
Sage Signal. The end of message 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 -28, -2 or 7-28 to dis 
connect the transmission circuit to the inward 
path and restore that path to normal.' 
Upon the restoration of an inward path 6-4, 

6-2 or 6-93 to normal the operated ones of the 
hold magnets --8, 6-, 3-8 and 6-9 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 Sarae or other combinations. 
The reperforator-transmitter units 3-26, 

6-2, 6-28 and 6-2 have individual director 
circuits 6-36, 8-3, 6-38 and 6-39, respec 
tively, which may be identical with director cir 
cuit´2--97 associated with reperforator-trans 
mitter unit 2-6 that receives messages incoming 
Over chaniel -3 of party line. -- . . Like all 
of the incoming line or trunk:circuit directors in 

connection contact sets arranged in four hori- -65 the Switching center the director.circuits, 6-38, 
ZOntal rows for each of the five inwards paths, 
making a total of twenty horizontal rows and 3 
ten vertical columns for the ten outward paths: 
The reason for the provision of four horizontai: . 
rows of sets of cross-connection contacts for each's 70 vision of sequenca circuit 
inward path is that connections are established is 
from an inward path to two, three or four out 
Ward'pathis through sets oficross-connection con 
tacts in different horizontal rows, a set for each 

6-3, 6-38, and 6-39 decode the address codes. 
of the messages recorded by the reperforator por 
tions; of; reperforator-transmitter units. 6-26, 
6-27, 6-28 and 8.2-29 and then under the super 

4-fi which is common. 
to all-such director circuits, they operate the select. 

+36, 7-37, 7-38zandi7-39, respec. 
tively: i Following operation of the selectmagnet. 
and in accordance with the outlet through which 

of the two, three or four outward paths, so that 75 the addressed, station is reached; any one of thes 
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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 above: 
mentioned are the hold magnets 7-3, -i 4, 
7-26, 7-27 and 7-28. The first two of these 
five magnets cause the establishment of a CrOSS 
office path to reperforator-transmitter units 4-52 
and 4-53 of the regular or principal multiple: 
address circuits 4-5. There is no point in rout 
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 7-26, 
-27, and 7-28 to put single address messages 
being delivered from the supplementary multiple 
address circuit back into the same circuit. The 
director circuits 6-36, S-37, S-38 and 6-33. 
will cause the operation of those of the hold inag 
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 miscellaneous 
intercept circuit. 

For detailed 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 -8 has 
prepared a perforated tape cointaining a meSSage 
to be transmitted to three stations, and that his 
transmitter has been set in operation by the 
transmitter start circuit 2-7 at the Switching 
center and the message is being received on re 
perforator 2-02. It will further be assumed that 
the message is to be routed through the Switch 
ing center to station - 2 on the party line, sta 
tion -34 on the single station line and the sta 
tion served by switching center -5 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 nul 
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 subscriber at 
station -08 will contain codes for AB, letters, 
CD, letters, BG, letters, CA, letters, carriage re 
turn, line feed, the message text, figures, H, let 
ters (end of message), and if this is the only mes 
sage to be transmitted from station -3 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 
meSSdge 

Referring to Fig. 9, the entire party line, with 
which station -98 in Fig. 1 that has been a S 
sumed to originate the message is associated, is 
represented by rectangle 9-0. Its incoming line 
circuit is designated 9-02 (2-0 in Fig. 2), its 
outgoing line circuit is designated 9-3 and its 
transmitter start circuit is designated 9-4 
(2-7). 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 circuit 9-92. The rectangle desig 
nated 9—96 represents the director circuit desig 
nated by the reference numeral 2-0, in Fig. 2 
and certain circuit elements of the director cir 
cuit are shown therein. Tape transmitter 9-9., 
which has been shown inside rectangle 9-6 is 
the transmitter designated by the reference nu 
meral 2-04 in Fig. 2 associated with incoming 
line reperforator 2-92. decoding fan circuits of 
relays, contained in the director circuit and rep 
resented by rectangle 9-63 decode, in cooperation 
with transmitter 9-97, the first address code per 
forated in the tape, aSSuned 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 9-03 
to test conductors, three of which are shown in 
Fig. 9, designated by reference numerals 9- , 
9-2 and 9-3, these being the test leads select 
able by the supplementary multiple address codes 
AA, AB and AC, respectively. Test lead 9-2 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 seiges an impard path of the 

Supplementary multiple address circuit 
Conductors 9-fi, 9-2 and 9-3 are brack 

eted to Fig. 12 where they reappear and extend 
through the operating windings of relays 2-0, 
42-02 and 2-03, respectively, to conductor 
2-04. In the particular instance here under 
consideration, the ground connection is extended 
over conductor 9-2, through the Winding of 
relay 2-02 and to conductor a 2-03 through 
which the path extends across Fig. 18 and into 
Fig. 22, left-hand armature and back contact 
of busy relay 22-9 which will be assumed to 
be released, break contacts controlled by the 
left-hand armature of relay 22-2, conductor 
22-93 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 6-0 (2-26) to battery. Figs. 22, 23 
and 24 represent the first inward path, desig - 
nated by the reference numeral - in Fig. 6, 
and with neither of the relays 22-9 and 22-32 
operated, and the test lead path extended 
through the winding of hold magnet 6-0 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 
ognizes 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 imagnet 
6-0, 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 and there 
designated by the reference numeral 4-0 and 
through the secuence circuit battery is connected 
to conductor f-Of to operate select magnet 
e-2 of the cross-bar switch. Magnet 9-2 

prepares for operation the uppermost horizontal 
row of groups of cross-connection contacts of 
the cross-bar switch and also connects ground 
over conductor fe-93 to operate the “go-ahead' 
relay 9-6 in the director circuit. Relay 9-6 
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 
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test lead including the lower winding of relay 
2--02, resistor. 22-04 and in parallel therewith 
the winding of hold magnet 6-0, and the cur 
rent increases sufficiently to operate relay 2-02 
and hold magnet 6-0. 
The relay f2-02, in operating, first interrupts 

a path traced from ground through the arma 
ture: and left-hand contact of relay f2-0?, the 
armature, and left-hand contact of relay 2-02, 
the armature and left-hand contact of relay:10 
f2-03, conductor (2-06 and winding of relay 
|-0 to battery and this relay releases. At 

its armature and back contact relay. --Of ex 
tends ground over conductor -02 and con 
ductor 22--06: º to the e inner right-hand arma- Fl5 - 
ture of relay 22-0 t for holding the relay op 
erated if it should be operated at this time, and 
it will be assumed that it is not operated. At 
its right-hand armature the relay f2-02 extends 
the ground connection which was disconnected i20 
from the winding of relay f-0 over conduc 
tor 2-07 to the inner lower armature of relay 
23-0 f. This relay is not yet operated. - 

In the meantime hold magaet 6-0 has op 
erated, closing one of the groups of cross-con-:25. 
nection contacts prepared for operation by se 
lect magnet ?o-02, namely, the contacts fe-04. 
Also the hold magnet 6-0 connects ground 
through its front contact and arnature to con 
ductor 6-02 - which is included in the group (30 
of conductors bracketed to Fig. 24, conductor 
f6-02 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, 22-07 which operates. Relay 35 
22-07 has a slow operating characteristic and 
when it does operate it completes a circuit traced 
from ground through the armature and back 
contact of un'operated relay 22-08, front con 
tact and inner right-hand armature of relay '40 
22-07, conductor 22-09 and winding of relay 
23-0 to battery and this relay operates. With 
relay 23-0 operated the ground connection 
extended. Over Conductor 2-97 to its inner IOWer 
armature from the right-hand, contact of relay:45 
f2-02 is extended over conductor 23-02 to the 
winding of relay 23-03 which operates. It 
should be noted at this point that had the relay 
f2-0 been operated by the making of the busy 
test over conductor 9—f i for a two-address mes- ;?0 
sage, the ground connection would have been 
extended over conductor 2-08, the upper ar 
mature and front contact. of relay 23-0 to the 
winding of relay. - 23-04 . Which would now , op 
erate, whereas if the busy test had been made 6: 
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-Of... and conductor' 
23-06, the winding of relay 23-97 which would 
now, operate. The relays 23-03, 23-04 and 
23-0T register in the supplementary multiple 
address circuit under the control of relays 2-0, 
12-02 and 2-03: the number of outward paths 
that are to be seized and connected to receive a 
message, relay. 23-04 indicating that two out 
wardpaths are to be seized, relay 23-03 indi 
cating that three-outward paths are to be seized i0 
and relay 23-07: indicating that four outward 
paths are to be seized. 

Relay: 23-03 locks in a circuit traced through 
its innermost lower armature and front. Contact 
and conductor 23-08 to conductor 6-02 which:15 

18 
is...receiving ground through the front contact 
and armature of hold magnet 6-0?. At its 
outer lower armature the relay 23-03 connects 
ground through itSassociated front contact, con 
ductor 23-09 to the winding of relay 22-08, 
which operates, and also through the front con 
tact and left-handarmature of relay 22-07, con 
ductor - 22-f which extends to . Fig. 24 and is 
there bracketed to Fig. 16 in Which conductor 
22- reappears and is there connected to cross 
bar. SWitch Vertical conductor 6-03 from which 
the path is extended through the second of the 
contacts, 0-4, counting from the top, cross 
bar switch horizontal conductor -06, conduc 
tor 9-2, breaks contacts controlled by the inner 
armature of relay.9-22 in the director circuit, 
conductors 9-23. and 9-24, front contact and 
lower armature of director circuit relay -9-26, 
Which was energized as one of the operations re 
Sulting from the energization of relay 9-6 by 
Select magnet C-2, the path traced through 
the lower front, contact of relay.9-26 being ex 
tended through...ther armature, conductor. 9-2 
and the Winding of relay 9-28 to battery, to oper 
ate relay 9-28... Upon the operation of relay 
9-28 a 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 contacts controlled 
by the inner right-hand armature of relay 9-22, 
conductors 9-2 and 9-3f, front contact and 
right-hand armature of relay 9-28, conductor 
9-3, 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 
9-28 will remain operated as long as hold mag 

, net. 6-0 is operated and holds the contact 
0-04 closed although relay 9-26 and relays 

23-03. and 22-07, through make contacts of 
which director circuit relay 9-28 became oper 
ated, release before 

- .f[0-??-6 I 

With relay 9-28 in the director circuit oper 
ated ground" on its outer left-hand armature is 

the-release of hold magnet 

connected to a path traced through conductor 
9-33, windings of machine alarm relay 9-34, 
Conductor 9-36, which is found in Fig. 10 to 
be one of the i cross-bar switch - horizontal con 

- ductors, the fourth of the contacts - 0-04, count 
ing from the top, cross-bar switch vertical con 
ductor 0-07, conductor 6-04, which is included 

60 in the group of conductors bracketed to Fig. 24, 
: resistor 22-2, conductor 22-43, winding of re 
lay 22-02- to battery and this relay operates. 
Relay: 9-34 in the director circuit which is in 
cluded in the energizing circuit 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 22-44 which is operable to indi 
??? a machine alarm, as will be described herein 
a 6. 

At its left-hand armature the relay 22-02 con 
nects ground over conductor 22-03 to loek hold 
magnet 6-0 f-operated. At its right-handarma 
ture relay. 22-02, connects the path over which 
the hold magnet was originally energized, in 
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cluding the winding of relay 2-02, conductor 
2-04, the left-hand armature and back contact 
of relay 22-0, to the winding of relay 22-0 
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 22-0 
that was originally completed over conductor 
6-02 through the armature and front contact 

of hold magnet 6-0. 
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 
arnatures disconnects ground from the test lead 
path 9-2, thereby interrupting the current 
through the lower winding of relay f2-02 and 
through the winding of relay 22-0. Which was 
connected to this path as described in the pre 
ceding paragraph. The armature of relay f2-02 
returns to its left-hand contact, reestablishing 
the energizing circuit for relay -0, which in 
terrupts the locking circuit which it had pre 
pared for relay 22-0 t. If that relay has not 
yet been onerated there has been no locking 
circuit. Relay 22-07, upon releasing, completes 
the energizing circuit for relay 22-6, the circuit, 
being traced from battery through the winding of 
that relay, conductor 22-, back contact and 
left-hand armature of relay 22-07, conductor 
22-f which is traced as previously described to 
Fig. 16 where it is connected to conductor 6-93, 
the path thence being traced through the sec 
Ond Contact of the CroSS-bar Switch Contact, group 
-4 to conductor - thence into Fig. 9, 

conductor 9-3, front contact and right-hand 
armature of relay 9-28, conductor 9-32 and the 
sixth contact of the contact group to-04 to 
ground. 

At its armature and front contact the relay 
22-6 prepares locking circuits for relays 22-2, 
22- -22, 22-23 and 22-24. At its armature 2 
and front contact the relav 22-6 prepares an 
energizing circuit for relay 22-8. At its arma 
ture 3 and front contact the relay 22-6 con 
pletes the energizing circuit of relay 22-0 which 
operates. At its armature 5 and back contact 
the relay 22-6 disconnects ground from con 
ductor 22-9 which is traced to Fig. 24 where it 
is connected through conductor 24-0 and oper 
ating windings of relays 24-02 and 24-03 to 
battery. The disconnection of ground from con 
ductor 22-9 has no in mediate effect upon 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 groups of conductors bracketed to 
Fig. 16 in which the conductor is found to be 
connected to cross-bar Switch vertical conductor 
6-06 over which the path continues, thence 

through the fifth contact of the contact group 
0-04, cross-bar switch horizontal conductor 
0-09, 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 9-07 and the removal of the ground 
connection Supplied through the armature 5 of 
relay 22-6 represents an unblinding of relays 
24-02 and 24-03 in so far as the Supplementary 
multiple address circuit 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 22-0, operated by relay 22-f6, 

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 23-03; which is now operated, to ground. 
At its left-hand armature busy relay 22-0 
transfers that portion of the busy test lead that is 
common to the relays 2-0, 12-02 and 2-03, 
namely, the lead 2-04, to conductor 22-2 
which extends to the left-hand armature of busy 
relay 8-0, the cooperating back contact of 
Which is connected to the front contact of the 
outer right-hand armature of relay 8-07, and 
to the break contacts controlled by the left-hand 
arnature of relay 8-02, and through resistor 
8-04 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 8-0, 
8-0T and 8-02 of that circuit correspond with 

relays 22-9, 22-07 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 8-0 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 
f2-04 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 
8-0. 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 
necessary 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 f2-2, 2-3 and 
2-4. The upper or biasing windings of these 

relays are connected from ground through break 
contacts of jack 2-f and individual resistors 
2-6, 2-f7 and 2-f 8, respectively, to bat 

tery. Jack 2-f is provided for interrupting 
the circuits of the upper windings of relays 
2-2, 2-f 3 and 2-f4 for test purposes and 
the circuits may be interrupted merely by in 
Serting a dummy plug in the jack. Resistors 
2-6, 2-7 and 2-8 have such values as 

to cause the current flowing in the upper wind 
ings of relays f2-2, f2-f3 and 2-4 to have 
values, expressed in milliamperes, of approxi 
mately 20, 33 and 45, respectively. 
The lower or operating windings of relays 
2-2, 2-3 and 2-4 are connected in series 
from ground to a conductor 2-9 through a 
branching point í 4—0. From this point one 
path extends through conductor 4-02, arma 
ture and back contact of relay 4-03, con 
ductor 4-04, back contact and armature 2 of 
relay 4-06, and resistor 4-07 to battery. A 
parallel path eXtendsfrom point 4-0 over con 
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ductor: 4-08, conductor 8-02, armature, and 
back contact, of relay 8-03, conductor 8-04, 
back contact and armature 2, of relay 8-06, and 
resistor 8-97 to positive battery. 

Figs, 8...and 14 represent, two of the ten out 
ward paths of the supplementary multiple ad 
dress circuit and contain the control circuits by 
which access is gained to the reperforators of 
those-outward paths. Fig. 14 contains the con 
trol circuits...for the first outward path and Fig. 
8 the circuits for the tenth. Stub conductor 
8-0 connected by conductor-4-08 to branch 
ing point í 4-0 i represents: eight - conductors: cor 
responding to the conductors 8-92 and 4-02 

- extending through break contacts of relays in 
other- outward paths, corresponding to the re 
lays 4-03 and 4-06, to battery-through cur 
rent limiting resistors corresponding to resistors 
4-07 and 8-0. When an outward path is 

idle and available, such as the path shown in 
Fig. 14, its relays, corresponding to the relays 
4-03 and 4-06 are released. Thus there may 
be as many as ten paths from the branching 
point A-Of 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 2-2, 2-3 and 2-4 is de 
pendent upon 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 f2-2, 

it 2-3 and 2-4 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 
set forth that when four or more of the out 
ward paths are available the armatures of relays 
f2-2, f2-3 and 2-4 engage their left-hand 
contacts, the current in their lower windings be 
ing about 49 or more milliamperes; that when 
only three outward paths are available the arma 

"ture of relay f2-4 is operated to its right-hand 
contacts because the current through the lower 
-windings of the three-relays is approximately 39 
millian peres; that When Only two OutWard paths 
are available the armature of relay 2-3 is 
also operated to its right-hand contacts because 
the current 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. 

'. It will be assumed that, only three.outward paths 
are available, so that the armatures of relayS 
2-2 and 2-f 3 are engaging their left-hand 

contacts and the armature of relay 2-4 is dis 
engaged from its left-hand contact, thereby ex 
tending a ground connection on the armature of 
relay 2-2 over conductors 2-2 and 2-22, 
but not over-conductor 2-23. Conductor 2-2 
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 is also connected 
to the corresponding front contact of the corre 
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sponding relay, 9-04 in the fifth inward path. 
Stub conductor 9-02, also connected to condue 
tor 2-2 in Fig. 19. indicates connections:tQ. cor 
responding front contacts of corresponding relays 
in the other three: inward paths. Conductor 
2-22 is, connected to corresponding front. con 

tacts.of corresponding relays 23-03.and 9-03 in 
the first, and fifth inward paths and to, corre 
sponding relay contacts in the other three; inward 
paths as indicated by stub conductor. 9-6. 
Similarly conductor. 2-23, is connected to the 
front Contact of the Outer upper armature of re 
lay 23-07. and to the corresponding contact of 
relay. 9-0, and as indicated by, stub conductor 
9-08, to other inward paths: 
The middle upper armatures of relays 23-03 

and 23-04 and the outer upper armature of relay 
23-) are connected to conductor 23-, and 
Since relay 23-03 is operated the ground connec 
tion on conductor 2-22 is extended through the 
front contact and middle upper armature of this 
relay to conductor 23-ft and thence through 
the front contact and armature 8 of relay 22-6, 
the armature 2 and back contact of relay. 22-28, 
conductor. 22-29, back contact and armature f 
of gate relay -03 and winding of first inward 
path sequence relay. --04 to battery, this path, 
having been prepared when relay 23-03, became 
operated, was completed when relay 22-6.be 
came operated, and the relay. lf-04 operates. It 
should be noted at this point..that had there been 
Only two or less of the ten outward paths avail 
able the relays f2-3 and 2-4 would have had 
their armatures engaging the right-hand con 
tacts, the ground on the armature of relay, 2-2 
would have been extended over conductor 2-2 
only or not even extended over that path, and 
With relay 23-03 operated the circuit of relay 
-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 4-04 would becom 
pleted and that relay would operate. 

Relay --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 
-66, back contact and armature. 3 of third in 

Ward path Sequence relay f -07, back contact 
and armature 3 of fourth inward path sequence 
relay I-8, back contact and armature 2 of the 
fifth inward path sequence'relay í í-09, armature 
4 and back contact of the same relay, armature 
5 and back contacts of relays -08, -07 and 
-6 in chain sequence, armature 5 and front 

contact of relay f-04, and thence overconduc 
to 22-29 over which the operating ground con 
nection is being supplied, this holding pathshunt 
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? the back contact and armature of relay 
-3. 
At its armatures 3 and 5 and back contacts, 

these being the armatures through which the re 
lay -04 has established its locking circuits, the 
energizing circuit of the Sequence auxiliary relay 
i-fi is interrupted and this relay-releases. 
Relay -f, upon releasing, disconnects at its 

inner left-hand armature and front contact a 
connection from positive battery over conductor 
í Í-12 to condenser í2-26 to the grid of elec 
tron discharge tube 2-2. Condenser i? 2-26 
begins to discharge through resistors. 2-28 and 
2-29, carrying the grid of tube 2-27 toward 
ground to time an interval at the end of which 
tube 2-27 will be cut off, if relay fl-04 re 
mains. Operated and relay - remains released 



2,685,189 
23 

that long. At its outer left-hand armature the 
relay - , having released, completes the en 
ergizing circuit of gate relay -03 which Oper 
ates. With relay f -03 operated the paths over 
which sequence circuit relays -06, -i, 
lf-08 and -09 may be energized are disabled 
so that those paths cannot be completed nor the 
relays operated. With relay -93 operated and 
relay - released a circuit is completed which 
is traced beginning at ground on arnature 3 of 
relay f -09, thence through the armatures 4 and 
back contacts of relays -98, -07 and -96 
in chain sequence, armature 4 and front contact 
of relay -4, conductor -3, back contact 
and outer right-hand armature of relay - , 
armature 5 and front contact of relay -03, 
conductor f 1-4, front contact and armature 
of relay f i-CA, conductor -f6, armature 2 
and front contact of relay 22-6, conductor 
22-3 and winding of relay 22-8 to battery and 
this relay operates. 
Inuyard path seiaes first available Ottu)ard path. 
At its armatures 9 and 9 the relay 22-8 ex 

tends conductive paths from the Windings of con 
nection control relays 3-0 and 3-2 over 
conductors 3-03 and 3-04, respectively, front 
contacts and armatures 9 and 0, respectively, of 
relay 22-8, conductors 22-32 and 22-33, re 
spectively, to the front contacts associated with 
the middle lower armature of relays 23-4 and 
23-03, respectively. Relay 23-93 is operated but 
relay 23-04 has not been operated, So that the 
circuit of relay 3-2 is completed and this relay 
operates. At its armatures 5 to 8, inclusive, the 
relay 22-8 extends paths from the Windings of 
relays 3-06, 3-97, 3-08 and 3-09, which 
are cult-on relays, Over a group of four conduc 
tors identified by the reference numeral 3-, 
through the front contacts and armatures 5 to 8, 
inclusive, of relay 22-8 and over a group of 
four conductors 22-34 to the front contacts as 
sociated with the inner left-hand armatures of 
relays 22-2, 22-22, 22-23 and 22-24, respec 
tively, which are unoperated at this time. At its 
armature f and front contact the relay 22-8 
extends a path from the Winding of select magnet 
2-0 of the cross-bar SWitch link circuit shown 
in Figs. 17 and 21, over conductor 2 f-06, arma 
ture I and front contact of relay 22-l 8, conduc 
tor 22-36, back contacts and right-hand arma 
tures of relays 3-06, 3-07, 3-08 and 3-09 
in chain sequence, conductor 3-2, break con 
tacts controlled by the left-hand armature of 
connect common relay 3-f3, conductor 3-4 
and front contact and arnature 2 of relay 22-8 
to ground, and the select magnet 2-0 operates, 
preparing for operation the lowermost horizontal 
row of sets of cross-connection contacts of the 
cross-bar Switch. 

Select magnet, 2-0, through its armature and 
front contact, connects ground over conductor 
2-07, back contacts and inner left-hand arma 
tures of relays 3-6, 3-0, 3-08 and 3-9 
in chain sequence, conductor 3-6, left-hand 
armature and back contact of all-receivers-busy 
relay 3-7, which will be assumed to be released 
since outward paths are available, and conductor 
f3-8 to the contactor 3- 9 of a stepping 
switch, the operating magnet of which is desig 
nated by reference numeral i3-2. The function 
of the stepping Switch is to seek out idle outward 
paths and with contactor 3-9 engaging the 
first contact as shown in Fig. 13 the ground con 
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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 4-96, break 
contacts controlled by the inner right-hand arma 
ture of relay 4-, conductor f4-2 which is in 
cluded in a group of conductors bracketed to Fig. 
17, conductor 4-2 being traced through Figs. 
17 and 21 through the Winding of hold magnet 
2- of the cross-bar switch, and this magnet 
operates, thereby operating the extreme left-hand 
group of contacts prepared by select magnet 
21-0, these contacts being designated by the 
reference numeral 2-8. 

Hold magnet 2 - connects ground through 
its front contact and armature and conductor 
2 -99 which is included in the group of con 
ductors bracketed from Fig. 17 to Fig. 14, the path 
being traced in Fig. 4 through the outer right 
hand armature and back contact of relay 4 
to the winding of relay 4-3, which operates. 
Relay 4-3 has a slow operate characteristic 
and upon Operation it connects ground over coln 
ductor 4-4 which is included in the group 
bracketed to Fig. 17 and is there found to be one 
of the vertical cross-connection conductors of the 
cross-bar switch, and has therefore become con 
nected through the fourth of the contacts 2-08 
to cross-bar switch horizontal conductor 2-6 
which is traced to the winding of relay 22-2, 
and this relay operates, locking to the ground 
Supplied through the armature and front con 
tact of relay 22-6. 
At its outer right-hand armature and front 

contact the relay 22-2 connects ground through 
the back contact and armature of relay 22-28 
to armature 2 and back contact of the same relay 
and conductor 22-29 for locking sequence relay 
-04 independently of the ground connection 

Supplied by relay 2-3 over conductor f2-22. 
At its inner left-hand armature and front contact 
the relay 22-2 completes a previously-traced en 
ergizing circuit for relay 3-06 and this relay 
Operates. At its outer left-hand armature and 
front contact relay 22-2 connects ground over 
conductor 22-3, the third contact of the oper 
ated group of cross-connection contacts 2 -08 in 
the CrOSS-bar Switch, vertical cross-bar Switch 
conductor 2-f which is included in the group 
of conductor's bracketed to Fig. 14, to the winding 
of relay 4-fi, and this relay operates. 

Relay 3-96, having operated, as previously 
nentioned, its right-hand armature disconnects 
ground from conductor 22-36, over which select 
magnet 2-0 was energized, so that select mag 
net 2-0 releases, and extends the ground con 
nection through the front contact of relay 3-06, 
conductor 3-26, front contact and armature 2 
of relay 22-8, 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 2 - 8, front contact and inner 
left-hand armature of relay 3-06 and through 
a previously traced path to stepping switch con 
tactor 3-9. 
With contactor 3-9 having remained on the 

first contact this path is extended to the break 
contacts controlled by the inner right-hand 
armature of relay 4-ft. This relay was oper 
ated at the same time that relay 3-0s was Op 
erated, under the control of relay 22-2, and at 
its inner right-hand armature it connects ground 
Over conductor -2 to lock the hold magnet 
2-li, So that the circuit of this magnet is not 

nection is extended over conductor f3-22, back 75 disturbed by the operation of relay 3-06, the 
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release of select magnet2f-0, or the operation 
of select-magnet2-02. Relay 4-lf interrupts 
the energizing circuit of relay 4-f3 at its outer 
right-hand almature and back contact and upon 
the release of relay (4-13 the energizing circuit 5 
of relay 22-2 is interrupted, this relay remain 
ing-operated by virtue of its locking circuit previ 
ously described, arada circuit is ªcompleted from 
ground through the armature and back contact. 
of relay 4-i3, the front contact and inner left- 10. 
hand armature of relay f4-El, and the left-hand 
winding of relay f4-03 and this relay operates, 
locking in a circuit through its right-hand Wind 
ing, front contact and armature 5, conductors 
14-f6 and 14-11, armature 3 and front con- 15 
tact of relay 22-f 8, conductor 22-39 which in 
cludes a dotted section...in Fig. 18.indicating as 
continuity path through break contacts of relays 
in other inward paths corresponding to the relay 

26 
ture, opening the break contacts, 3-20 and pre 
paring to advance brushes f 3-f 9... and (3-23. 
Contacts 13- 20 interrupt...the-circuit of magnet 
driving relay 3-24, which releases. This re 
lay interrupts the circuit of stepping magnet 
3-2, which releases, its armature, to reclose 

contacts f3-20 and to advance-brushes 3-9 
and I3–23što the second contacts of the switch 
bankS. 

Inward path seiees required two additional out 
vard paths 

If the secondi OutWard pathi should be bulSy:.at 
the time contactor 13-23 engages the second 
contact; the relay.in the Second outward path. 
corresponding to relay A-03 Will be operated, or 
the relay corresponding to relay 4-06 may be 
operated under manual or automatic control to 
impose:al busy condition on the second outward 

22-18 in the first inward path, to ground through 20.path, as will be described hereinafter, and in 
break:contacts associated with the armature 3 
of relay if 8-8. Relay if 8-8.is a SSociated:With 
the fifth inward path and corresponds to relay 
22-8. Armature 3 of relay, 8-8 is connected 

either case ground will be connected to the sec 
ond contact of the lower contact bank, thus re 
establishing the energizing circuit for relay . 
3-24:to cause, the contactors 3-9 and 3-23 

to conductor f4-17 by conductor 8-06 and the 25 to be advanced to the third contacts in the two 
armature 3 of corresponding relays of other in 
ward paths are: similarly, connected to conductor. 
4-7, so that if anyone or more of the Second, 

third fourth and fifth inward paths is in use; and 

contact banks. The stepping of the contactors 
continues until contactor 3-23 finds a contact 
which is not grounded, and Such contact indir 
cates an available outward path. It will be Sup 

the time of operation of relay 4, -93 in response 30 posed that the first available outward path fol 
to-seizure of the first-outwardpath by the first-in 
wardpath, conductor 4-7 will be grounded and 
relay (4-03 will lock immediately upon operating. 
With relay 4-03, operated the path through 

lowing Seizure of the first. OutWard path is the 
ninth and that the contactors advance to the . 
ninth contacts of theistepping SWitch. Where they 
stop. The ground. Connection now... extended 

resistor -0 from positive battery to conduc 35 through the make contacts of select magnet 
tor: 12-19 which is in the energizing circuit for 
the lower windings, of relayS. 2-2, 2-3 and 
2-4 is interrupted at the back contact and 
armature of relay 4-03, thereby changing the 
current through the operating windings of those 
relays, and if-there had been only three-outward 
paths-available at the time of seizure of the first 
one, as has-been assumed, the relay 2-3 Would 
no longer be. held on its left-hand contact and 
itsarmature would move to the right-hand: Cons 
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 

the energizing. circuit of alarm relay 4-8 from. 
a direct ground on the back, contact, through: 
which relay 4-8 has been energized thus: far, 
to a path extending over conductor A-9.in 
cluded in the group of conductors bracketed to 
Fig. 17, second contact of the contact, group 
2---08, conductor. 2-9, conductor 2-2 land: 
outer upper armature and back contact of relay 
24-06 to ground. Alarm relay 4-8 has a slow 
release characteristic, so that it does not release 
during the transit of armature 3 of relay 4-03 
from its back to itsiifront contact. Atits: armat-- 
tures 6-the-relay: 4-03 extends a ground Connects 
tion over conductor f4-2 to the first contact 
of the lower contact bank of the stepping Switch 
in Fig. 13, which is engaged by contactor f3-23, 
and the path it extended from that contactor 
through the back contact and right-hand-arma 

2-02; overconductor 2-18, and the front con 
tact and inner left-hand airmature of relay 
3-06 and back contacts and inner left-hand 
amatures of relays - 3-0, 3-08 and 3-09 

0 and break contacts ofrelay f3-7 to the con 
tactor 3-9. Will be extended 5through a path in 
the contro relay i circuit of the ninth outWard 
path comparable with the one traced in Fig. 14, 
to conductor 7-0 to cause the operation of 
hold-magnet 2-f3. Hold magnet 2-3 at its 
armature and front Contact completes a circuit 
in theninth olultWard path to Operate-a, r?lay cor;-. . 
responding to relay --4-3 and this relay in turn 
completes the energizing circuit for relay 22-22 
through one of the cross-connection contacts of the group 21-22 prepared by select magnet 
2 - 02::and operated by hold magnet, 2-3. 
Relay22-22.lockS: to the same locking circuit. 

as relay 22- 2:Operates the relay of the outward 
55 path, corresponding to relay 24-ft in the first 

outward path, and completes a circuit from 
ground through its inner left-hand armature. and 
front contact, one of the Conductors of group 
22-34, iairmature: 6 and front contact of relay 

to 22-18, and one of : the conductors of group 
3-stl, namely: the one':extending to the winding 

of relay:f3-0 "Which operates. At its inner left 
hand armature the relay f3-97 interrupts the 
energizingecircuit for select magnet:2-02, which 

65. releases, and completes the energizing circuit for 
selectmagnet 2-03, which operates, the ener 
gizing circuit for:Select magnet 2-03 being as 
previously traced for the other Selectmagnets, to 
the right-hand. Sarmatures of relay, 3-07 and 

ture of relay 3-7, through the break contacts to thence through its front contact, the left-hand 
3-20 controlled by stepping magnet: 3-2 of armature: and back contact of relay f3-0?, con 

the stepping switch, and winding of stepping 
magnet driving relay-3-24 to battery. 
Relay E3-24 operates, and completes the: ciri 

ductor f3-27, front contact and armature 3 of 
relay .22-8 and conductor 22-4 and winding 
of Selectmagnet2 -03 to battery. 

cuit of stepping magnet, which attracts its arma-75 The relay 22-22, in addition to operating re 
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lay 3-07, also operates a relay in the ninth out 
Ward path control circuit corresponding to the 
relay 4- in the first OutWard path, as pre 
viously Stated. The relay corresponding to re 
lay 4-1 provides a locking circuit for hold 
magnet 2-3, and releases the relay in the out 
Ward path corresponding to relay 4-3. This 
relay upon releasing operates the relay corre 
sponding to relay 4-03, which locks and reener 
gizes the relay corresponding to relay í 4-18 be 
fore that relay has had an opportunity to release, 
The relay corresponding to relay 4-03 com 
pletes the circuit of stepping Switch driving re 
lay 3-24 by grounding the ninth contact and 
thereby applying ground to contactor Í3-23. 
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 ide. 
With select magnet 2-3 Operated, as pre 

viously stated, ground is extended through its 
armature and front contact and Conductor 
2 -26, front contact and inner left-hand arma 
ture of relay 3-9, Which is now Operated, 
back contacts and inner left-hand armatures 
of relays 3-08 and 3-99, conductor 3-6, 
left-hand armature and back contact of relay 
3-7, conductor 3-18, stepping Switch con 

tactor 3-9 and tenth contact of the upper 
bank, upon Which the ContactOr has come to 
rest, conductor 3-3 , back contact and arma 
ture 2 of relay 8-63, armature and back con 
tact of relay 8-06, break contactS controlled by 
the inner right-hand armature of relay 8-f, 
conductor 8-2 which is included in a group 
bracketed to Fig. 17, where conductor 8-2 re 
appears and extends to battery through the 
winding of hold magnet 2-27 which operates, 
operating one group of cross-connection contacts 
prepared by the select magnet 2-03, namely 
the group 2-28. Hold magnet 2-2 connects 
ground through its front contact and arnature 
and over conductor 2-29 to operate relay 
8-3. This relay in turn operates relay 22-23 
Over One of the cross-connections established by 
contacts 2-28 in the same manner that relay 
4-3 operated the relay 22-2. Relay 22-23 

Operates, locks, and operates relay 8- through 
another path established through contacts 
2-28 of the cross-bar SWitch and also oper 
atteS relay 3-8 through one of the conductors 
22-34, arnature 7 and front contact of relay 
22-8, and one of the conductors 3-l. Re 
lay 8- releases relay 8-3 and locks hold 
magnet 2-27. Relay 8-3 upon releasing op 
erates relay 8-C3 which locks, in turn reestab 
lishing the energizing circuit for alarm relay 
8-8 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 
8-2f 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 3-24 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 8-6, front 
contacts and arnatures. 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-03 in Fig. 8, con 
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ductor 8-7, front contact and armature 4 of 
relay 4-03, conductor 4-22 and winding of 
relay 3-7 to battery, and this relay oper 
ates. At its right-hand armature the relay 
Í3—íl interrupts the connection between step 
ping switch contactor 3-23 and stepping mag 
met driving relay 3-24 so that the stepping 
SWitch contactors 3-9 and 3-23 cannot be 
advanced. At its left-hand armature the relay 
3-1 interrupts the path to contactor 3-9 

of the stepping switch over which idle outward 
paths are seized. Relay 3-7 will remain op 
erated until One or more outward paths become 
idile, in a manner which will be described here 
inafter, and when outward paths become avail 
able the energizing circuit of relay 3--7 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 3-08 
Which Operated. Relay 3-08 completes the en 
ergizing circuit of relay 3-3, the circuit be 
ing traced from battery through the winding of 
relay 13-13, front contact and left-handi arma 
ture of relay 3-62, which was selectively oper 
ated by relay 22-8 because the relay 23-03, 
indicative of a demand for three outward paths, 
Was Operated prior to the operation of relay 
22-8, the circuit being continued through the 
front contact and inner right-hand armature 
of relay 3-08 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 Irelay 3-09, the break con 
tacts controlled by the right-hand armature of 
relay 3-3, conductor 3-4 and front con 
tact and armature 2 of relay 22-f 8 to ground. 
Relay 3-3 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 3-08 to ground and also 
through the front contact and right-hand arma 
ture of relay 3-02 to ground. 
Had Only two outlets been required instead of 

three the relay 3-0 would have become oper 
ated When relay 22-8 operated, the reason for 
this being that the relay 23-04 would have been 
previously operated. Relay 3-3 would then 
have operated upon the operation of relay 3-07, 
the circuit being completed through the front 
contact and left-hand armature of relay 3-0. 
When neither of the relays 3-0 and 3-02 
is operated the relay f3-f3 becomes operated 
in a path through the front contact and right 
hand armature of relay 3-09, relay 3-09 
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 3-3, upon operating and locking as 
previously described, completes a circuit from 
ground through its right-hand armature and 
front contact, conductor 3-32, front contact 
and arnature if of relay 22-8, 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 5 of relay 22-6 to ground. Re 
lay 22-28 interrupts the locking circuit of se 
quence relay -04 which releases. This re 
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lay. reoperates-the-relay -e-...whichistops tube: 
2-2 from timingsout; thereby preventing the: 

cutting off of that, tube and the release of relay. 
2-2-3 in its anode circuit, except under condir:- 

tions:-which will be described-hereinafter. Re-... 5 
lay --G4;also releases: relay. 22-8. This re. 
lay-releases relays: 3-96,6 3-0 di and:I3 
andsthey in turn release: the relay.f3e3, . 
Inward path- initiates cross-office transmission". 

.. 

With relay22-8 released a circuit is estab-i- 
lished from ground Onits: armature: 2 through 
the back-contact,... conductor, 22-43, fr 
tact and arrature:3 of relay 22-28,i arm 
4 and front contact.of relay22-6, conductor: 
22-44 which is included in the group bracketed 

nected to crossbar switch:vertical-con 
-07 which is connected via the third 

the cross-connection; contacts. 0-94, coun 
ing from the top, to cross-bar switchhorizontal 
conductor: 04-08, outer: lower: armature and 
front contact of relay 9-4?; which became opers, 
ated in connection with the decodings: of the: 
seconda character: of: the address: code, as:isºde-:25 
scribed in the Baconset al.: application, in this: 
case a Supplementary:"multiple address, code AB; . 
the circuit being extended:from the fronticone. 
tact through the Windings of 5 start; relay :9-39. 

: Start relay: 9-39 locks through its 30 
act...and inner: armature to the:Same: 

ich it Was energized; but inshunt, 
lower: armature; and front cong'. 

tact of relay: 9-4 ... 
At its middle upper, almature.the relay: 9-39'35 

supplies a ground connection: in parallel. With : 
that supplied by the outer left-hand armature., 
of relay.9-28, for holding...relay, 22--02, in the -: 
inward pathir, energized. iš Atits, outer armature... 
the relay: 9-39s opens, its break, contacts to re-.40 
move ground connection from the previously: 
traced path to...the operating: windings of relays: 
24-02 and 24-03, and substitutes for that ground: 2. 
Connection a ground. Supplied through the trans-i. 
mitter...9-07, and resistor. 9-42. There are...two. 45 
transmission paths: from transmitter : 9-1-0. 
through the Outers arnature; and front contact: 
of relay, 9-39, one previously traced through the 3: 
break contacts of relay:9-37, conductors, 0-09, i. 
conductor.0-6 and conductor 24-04 “?.?. 
windings of relays' 24-02 and 24-03, and, the 
other:extending over conductor: 9-43, uppermost . 
or first cross-connection contact of the cross-bar 
switch contact group: O-04 and cross-bar switch 
vertical conductor if 0---... The... group of consis 55 
ductors bracketed to Fig. 24 does not include any 
conductor connected to Cross-bar vertical con-. 
ductor 0-f . From this it is "apparent that the : 
crossoffice, transmission to relays 24-02. and . . 
24-03, takes place only over the path including. 
the break contacts of relay 9-37; 
ASis disclosed in the Bacon, et al., applications, 

the start relay, which in the present: disclosure: . 
is relay: 9-39, operates a relay, which controls. 
the transmission of the first call directing code is 
of the first address code, which is no longer avail-i. 
able in the transmitter but is stored in the first 
code fan relay.circuit, this relay being the relays. 
9-3 in the diagrammatic representation of the: 
director in Fig. 9 of the drawings accompanying: 70 
the present specification. This relay in turn Oper-: 
ates, a transmitter-distributor clutch magnetito, 
start transmission. Because of the fact that relay: 
9-37 is operated, conductor 9-09 is disconnected 
from the transmitter distributor and is-connected 75 

10 to transmit the Second call directing code B; the: 

3.20. 

ground from its inner armature over, conductors"; 

303 
to ground through the armatures of relay.931: 
and break contacts of relay: 9-4-44. This ground. 
connection blinds the relays 24-02 and 24s -03 ; 
so that the first call-directing code of the Supples. 
mentary multiple.address: code AB; namely the: 
code for theilletter Ais discarded. Relay... 9-:-37 is: 
releases: before: the: transmission of the Second): 
call: directing code, and remains: released, the 
transmitter; distributor continuing in operatio 

letters Signal;following it, the address: codes for.: 
the three stations ito which the message is:ad- . 
dressed, each followed by a letters: signal, the: 
carriage return and line:feed signals, the text 33. 
:of the message and the end-of-message, signals a . 
comprising figures H. . 

During the transmission of the first: two-code 
B and letters; the director: performs: a sequence, 
of Operations. Which includes Operation of rela, 
9-22:... This relay has break contacts, throug 
which the ground connection supplied over con 
ductor : 9-32; right-hand i armature is and front: iii 
contact of relay 9-28, conductors: 9-33 and 
9-2i is extended to lock relay.9-28 through its: 
inner: right-hand armature and "front... contact. 
The ground connection is also rextended from , 
conductor. 9-3 to conductor: 0-06. and over a . 
path previously traced, to hold relay. 22-16 oper- c. 
ated... When a relay: 9-22 "operates ...it's extends: 

9-2 and 2-06 to hold relay 22-6 operated: 
and at the same armature it interrupts the holds. 
ing 7 circuitº ofirelay29-en-28 which releases: : Relay:i' 
9-22. remains operated during the transmission: 
;of the remaining address codes, and the mes-. 
Sage, and until the director recognizes thes end-in. 
of-message-signal. 
At the time of response of the relays 24-02. 

and 24-033 to the secondicharacter of thes firsti. 
address. Code a pathis traced from the armature: i. 
of relay 24-03, which is - shown engaging its to 
marking contact, over conductors-24-07, 24-08, 
24-09 and 24--, the outer upper armature and 
back contact of relay: 24-2, conductors 24-3. 
and 24-4, the-fifth or lowermost of the cross 
bar Switch contacts 21-08-operated by hold mag--- 
net' 2- - , conductor 2-3 included in the 
group bracketed to Fig. 14, and winding of re 
peating relay 4-26 to positive battery. Relay 
24-93 haspositive batteryonits marking con-, 
tact and since-relay 4-26-has positive battery 
on its operating winding no current flows for the 
marking-condition of relay 24-93 and the arma 
ture of relay 4-26 is held on the marking con 
tact by current in the biasing winding. When 
relay 24-03-operates to spacing the ground on 
the Spacing contact of the relay completes a cir. 
cuit for current flow- in the operating winding - 
of relay 4-26, and this current overcomes that - 
in the biasing winding operating the armaturer 
a Way from the marking contact. - The armatures 
of relay 4-26 is connected by conductor 4-27. 
to the Winding of selector magnet: 5-0... of a 
reperforator-transmitter unit comprising-reper 
forator; 5-02, and transmitter .5-03. Reper 
forator. 5-02 perforates in the tape-5-04 the , 
first codei, combination repeated by the relays. 
24-03:to relay: 4-26 and in turn repeated by: 
that relay to the. Selector: magnet 5-0, and this is 
is the code combination for the letter. B, the sec-. 
Ond character of the Supplementary multiple ad 
dress code. 
In the cycle of operation of reperforator. 5-02- i. 

in which it...receives the first code: combination. 
universali contacts 5-06 move: offSnormalmo. 
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2-3 and condenser 24-3 aire. Such that the 
left-hand triode of tube 24-fi again becomes 
iconductive and reenergizes relay 24-3 about 
ibaf-way through the code combination that is 
being received by relay 28-92. The timing Con 
starts imparted to the left-hand triode of tube 
24-26 by resistor 24-28 and condenser 24-2 
are such that the triode remains cut off until 
after the arrnature of relay 24-02 has returned 
to engagement with the naarking contact in re 
sponse to the stop impulse ending the code.com 
ibination. During the intervals between the re 
activation of the left-hand triode of tube 24-f 
and the reactivation of the left-hand triode of 
tube 24-26 the left-hand triode of tube 28-7 
is act again cut off because of the fact that the 
right-hand triode of tube 24-26 holds the right 
ihand triode of tube 24-insensitive to received 
spacing impulses. 
When the left-hand triode of tube 24-26 is 

reactivated after the space-to-mark transition 
Enarking the beginning of the stop impulse it 
Swings the grid of the right-hand triode section 
Jof tube 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 
is at negative potential and that triode is cut-off, 
so that the circuit for pulsing relay 24-8. Once 
for a received Code combination is restored to 
Snormal condition at the end of the code com 
bilation. It repeats this cycle of operation in 
aresponse to each code combination received by 
relay 24-02, releasing relay 24-8. for an in 
terval of approximately one-half that of the 
complete code combination and then reoperating 
the relay. 

3Message destination address codes are 
distributed to the outtuard paths 

. Upon the first release of relay 24-18 a cir 
scuit is closed which is most conveniently traced 
by beginning at ground on the armature 6; of re 
lay 22-d6 and coratinuing through that arma 
ture and front contact, econductor 22-52, back 
contact and airmature of relay 24-48, conduc 
tor 2-5, the inner upper artinature and back 
scontact of ralay 23-6, inner upper arnaature 
and back contact of relay 23-7, conductor 
23-8, inner lower armature and back contact of 
relay 24-52, conductor 24-53, inner armature 
and back contact of relay 23-9, in aeriairmature 
and back contact of relay 23-2 and winding of 
:relay 23-22 to battery and this relay operates. 
At its inner arEmature the relay 23-22 connects 
to the grouad terminal of its own winding the 
winding of relay 23-2, the path being traced 
through the noted armature and front contact 
of relay 23-22, the winding of relay 23-2, 
Conductor 23-23, back contact and armature of 
relay 24-54, conductor 24-56, outer lower 
tarnature and back contact of relay 24-52 to 
;CoEductor 22-52 and back over that conductor 
athrough the front contact and armature 6 of 
telay 22-6 to ground, so that relay 23-2 has 
ground connected to both terminals of its Wind 
ing and remains unoperated. Upon the reop 
feration of relay 24-8 the ground connection 
applied through the inner arrature and back 
scontact of relay 23-2 to the winding of relay 
23-22 is disconnected but relay 23-22 remains 
operated through its inner arrnature and front 
(contact and the winding of relay 23-2 and the 
latter relay Operates in Series with the relay 
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23-22 by virtue of the ground Connection pre 
viously traced 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 addireSS COde, this parº 
ticular instance the code for the character B. 
Relay 23-2, at its inner armature and front 
scontact, has transferred the original energizing 
'circuit of the relay 23-22 to the relay 23-24. 
The next code combination received by relays 

24-92- 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 
Inected to the operating winding of repeating re 
lay 4-26so that selector magnet 5-0 of the 
reperforator in the first outward path receives 
this code combination and it is perforated in the 
tape. Upon the release of relay 24-8 by the 
pulsing circuit it completes the energizing cir 
cuit of relay 23-24 which operates and prepares 
a holding circuit in Series with the Winding of 
relay 23-9, and upon the reoperation of relay 
24- 8 this holding circuit becomes effective and 
relay 23-9 operates in series in the locking 
circuit of relay 23-24 in the same manner as 
relay 23-2 operated in the locking circuit of 
relay 23-22. At its inner armature and front 
contact the relay 23-9 transfers the original 
energizing circuit for relay 23-24 to relay 23-26. 
The next character received by relays 24-92 

and 24-03 and retransmitted by the relay 24-03 
to selector magnet 5-0 through the inter 
mediate agency of repeating relay 4-26 is the 
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 
24-8 during the transmission of this signal the 
relay 23-26 operates and upon the reoperation 
of relay 24-8 the relay 23-7 operates in the 
locking circuit of relay 23-26. Relay 23-, 
at its inner armature and front contact, trans 
fers the original energizing circuit for relay 
23-26 to relay 23-2. 
The next signal received is the second char 

'acter of the first address code, assumed to be 
the character D, and the relay 24-8 releases 
to complete the operating circuit of relay 23-27 
and reoperates to permit the operation of relay 
123-6 in the locking circuit of relay 23-2. At 
its inner armature the relay 23-6 interrupts 
the original energizing circuit of relay 23-27 
and transfers the ground supply path to the 
scontact; associated with that armature and 
thence over conductor 23-28, upper armature 
and back contact of relay 24-57, upper arma 
ture and back contact of relay 24-58, upper 
armature and back contact of relay 24-52 an 
winding of relay 24-2 to battery. 
The next signal is the letters signal preceding 

the second address code. Upon the release of 
relay 24-8 during the transmission of the let 
ters signal the relay 24-2 is operated and upon 
the reoperation of relay 24-8 the relay 24-52 
(operates in the locking circuit of relay 24-2. 
With relay 24-f2 operated the transmission 

path from the armature of relay 24-93 through 
the outer upper armature and back contact of 
the relay and over conductors 24-3 and 24-4 
and the rest of the path previously traced to 
the operating winding of repeating relay 4-26 
is interrupted and the path from the armature 
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of relay 24-3 is transferred through the front 
contact and outer upper armature of relay 24-2, 
Outer upper armature and back contact of re 
lay 24-6, conductors 24-62 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 4-26 in the 
first OutWard path. This transfer takes place 
during the transmission of the letters signal foll 
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 another 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 its upper wind 
ing is opposed by the positive battery on the 
marking contact of relay 24-3 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 23-2, 23-9, 23-7 
and 23-6 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 23-27, corresponding back contacts and 
armatures of relays 23-26, 23-24 and 23-22, 
outer armatures and back contacts of relays 
23-2, 23-f 9, 23-7 and 23-6, this being a 
chain or series path, conductor 23-3, front con 
tact and inner upper armature of relay 24-2 
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 24-64 and front con 
tact and armature 7 of relay 22-6 to battery. 
Relay 24-66 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 be 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 24-8 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 22-6 is extended through the back 
contact and armature of relay 24-8, conduc 
tor 24-5, inner armature and back contact of 
relay 23–6, inner armature and back contact 
of relay 23-7, conductor 23-8, inner lower 
armature and front contact of relay 24-52, con 
ductor 24-67 and Winding of relay 23-26 to 
battery and this relay operates. Upon the re 
operation of relay 24-8 near the end of the 
received code combination, relay 23-26 locks 
through the winding of relay 23-7, conductor 
23-23, back contact and armature of relay 
24-54, conductor 24-56, lower armature and 
back contact of relay 24-58 and front contact 
and upper armature of relay 24-66, 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 24-8 the circuit of relay 
23-27 is completed, this path being the same 
as that previously traced in the description of 
the first operation of relay 23-21, including the 
front contact and inner lower armature of relay 
23-7 and the back contact and inner lower 
armature of relay 23-6. Upon the reoperation 
of relay 24-8 by the timed relay pulsing cir 
cuit comprising tubes 24-7 and 24-26 the 
locking circuit of relay 23-27 is completed 
through the Winding of relay 23 - 6 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 
24-5 when relay 24-8 releases is traced from 
the armature of relay 24-8 over conductor 
24-5?, inner armature and front contact of re 
lay 23-6, 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 24-8 the relay 24-6 locks 
in a circuit paralleling that of relay 24-12 and 
including the winding of relay 24-58 which op 
erates. It should be noted that the energizing 
circuit for relay 24-6 included break contacts 
of relay 23-04 which would have been ener 
gized instead of the relay 23-03 had the 
message been preceded by only two addresses and 
would have prevented the energization of relay 
24-6 to transfer the output of repeating relay 
24-03 to another outward path. 

Relay 24-6f, 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 24-6 connects 
the armature of repeating relay 24-93 over con 
ductors 24-, 24-98 and 24-9, the noted 
armature and front contact of relay 24-6, the 
outer upper armature and back contact of relay 
24-7 f, conductor 24-72, the lowermost or fifth 
of the cross-connection contacts 2-28 of the 
cross-bar switch, conductor 2-32 which is in 
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Disconnect signal causes release of connected 
in Dard path, and seiged outcard paths 

An inward path, such as the one shown in Figs. 
22, 23 and 24, and the outward 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 24-93 and repeated by it to 
the outward path repeating relays, such as relays 
4-26 and 8-26 which in turn repeat them to 

reperforators 5-2 and 
As described in the Bacon et al. application, the 
director circuit in Fig. 9 recognizes the Sequence 
of codes figures and H as the end-of-message 
signal and performs a sequence of operations in 
cluding the release of relay 9-22. 

leased, ground is disconnected frcra conductors 
9-2 and -), included in the holding circuit 
of relay 22-8 in the inward path. . This relay 
releases relays 24-2 and 24-52, relays 24-6 
and 24-58, and relays 24-06 and 24-56. Re 
lays 24-2 and 24-6 release relays 24-65 and 
24-73, respectively. Relay 22-6 also releases 
relays 22-2f, 22-22 and 22-23. Relay 22-2 
releases relay 4- in the first outward path, 
relay 22-23 releases a corresponding relay in the 
ninth outward path and relay 22-23 releases 
relay 8- in the tenth outward path. Relay 
4- releases hold magnet 2-di, relay 8-f 

releases hold magnet 2-2, and the correspond 
ing relay in the ninth outward path releases hold 
magnet 2-3. Relay 4- also releases relay 
4-03 which releases relay 4-28 and reoper 

ates relay 4-8. Similarly 8- also releases 
relay 8-03 which releases relay 8-23 and reop 

Corresponding Operations erates relay 8-8. 
take place in the control circuit for the ninth 
outward path. With relays 4-03, 8-3 and 
the corresponding relay of the ninth outward 
path released the relay 3-1 T is released, if it 
has not previously released due to the release of 
other outward paths in the meantime. 

Relay 22-6 also releases start relay 9-39 in 
the director circuit. This relay in turn releases 
relay 22-92 in the first inward path and the 
relay 22-02 releases hold magnet 6-9. Hold 
magnet 6-0 releases relay. 23-93 and this 
relay in turn releases relay 22-08 and relay 
22-0. It is convenient to note at this point 
that relay 22-9 will not release in response to 
the release of relay 23-03 if a previously traced 
supplementary locking circuit for relay 22-0 is 
at this time effective, the path being traced from 
conductor 22-96 over conductor -02 to the 
back contact and grounded armature of relay 
ff-Of if that relay should at this time be re 
leased. It has previously been set forth that 
relay -0 is released when any one of the 
relays f2-0, 2-02 and 2-03 is operated to 
its right-hand contact because one of the incom 
ing line or trunk circuit 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-, 9-2 and 9-3 
and found only the inward path shown in Figs. 
18, 19 and 20 idle. The seizure of that inward 
path would not be completed until the hold mag 
net in the link circuit had been operated, relay 
8-02 had been operated by the hold magnet, 

5-2, respectively. 

with this relay released, and relay 9-28 previously re 
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relay 9-0 had been operated by relay 8-02, 
one of the relays. 9-04, 9-03 and 9-0 had 
been operated from one of the relays 2-0, 
|2-83 and 2-3 over a path prepared by relay 
{9-3, until relay 8-8 had been operated by 
relay. 3-4- or 9-33 or 9-0, and until relay 
i8-8 had released relay 9-0. The release of 
relay 22- ... before these operations had been 
accomplished would result in the transfer, at the 
left-hand armature of relay 22-9 of the test 
path from the fifth inward path to the first, caus 
ing the seizure of the first and the operation of 
reiays in Figs. 22 and 23, and another hold mag 
net in the link circuit, namely the hold magnet 
A 6-8 , although certain relays in Figs. 18 and 19 
and another hold magnet, the magnet 6- had 
been operated as part of the procedure of Seizing 

The transfer of the test 
path: following the release of relay. 9-0 does 
not interfere with the routing of the neSSage to 
the fifth inward path and the seizure by that 
path or two or more outward paths, So the relay 
: i-ii, Under the control of relays 2-, 2-92 
and 2-33, is arranged to prevent the release of 
relay 22- 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 24-2 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 restored 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 
ine 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 a single station. 
Outward paths retransmit recorded 772eSSOgeS 
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 signals feeds 
into transmitter 5-03 which has a director cir 
cuit 5- in the same manner that director 
9-06 is associated with transmitter 9-07. 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 has 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 
a 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-fl. 
The next two characters in the tape are CD and 
the director 5-fl decodes them and tests for 
availability of one of the reperforators associated 
with outgoing line circuit 9-03 since the station 
CD to which the message in the tape is addressed 
is located on the multi-station line. Finding one 
of the reperforators idle the director 5-1 op 
erates its select magnet 6-21, after which the 
appropriate one of the hold magnets 6-22 and 
6- 23, which are designated in Fig. 7 by the ref 

erence numerals 7-6 and 1-0, respectively, is 
operated to complete a transmission and control 
connection from director 5- and transmitter 
15-03 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 multistation line when it 
gains access thereto in the manner described in 
the Bacon et al. application. At the end of the 
message the director 5- I 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 
niets í 6-22 and 6-23, and director 5- ? i and 
the outgoing line circuit 9-03 are restored to 
normal. s. . ?? 
Similarly 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 
because 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 O-2 
individual to the director associated with the 
ninth outward path is operated and then the 
appropriate hold magnet, which may be the mag 
net 6-24 is operated for establishing a connec 
tion to the seized reperforator of the outgoing 
line circuit of the single station line. At the end 
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of the message the connection is broken under 
the control of the end-of-message signal. 
In like manner transmitter 5-3 and director 
5-2 of the tenth outward path cooperate to de 
code the signal address code contained in the tape 
perforated reperforator. 5-2, namely the ad 
dress-code CA designating a station served by the 
switching center designated i-5 in Fig. 1 and 
reached over trunk -48, and the connection is 
established by the operation of Select magnet 
f0-22 followed by the operation of the proper 
hold magnet to establish a connection to one of 
the reperforators associated with the outgoin 
side of the full duplex trunk -48. - . . - .?? ? 
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 switch 
in the same manner as any incoming line or trunk 
circuit transmitter. Director circuits 15- and 
i5-2t 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 incoming line or 
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f5-2? 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- , 9-2 and 9-3. Under any 
normal operating procedure it is unlikely that the 
directors 5-ff, 5-2 and other outward path 
directors would ever find preceding a 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 fi-fi in the sequence cir 
cuit of the Supplementary multiple address cir 
cuit, and the discharging of condenser 2-26 
through resistor 2-28 to swing the grid of tube 
2-27 toward ground was described but its func 

tion was not set forth. Tube 2-27 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 if- released, due to operation 

of any one of the five sequence circuit relays 
-84, -06, f-07, f -08 and 1-09 in 

dividual to the five inward paths, battery is 
disconnected from condenser 2-26 and it be 
gins to discharge through resistor 2-28 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 f2-3f connected in 
the plate circuit. Relay f 2-3 i, upon releasing, 
interrupts the circuit of slow-release relay 2-32 
and this relay releases slowly. Upon releasing, 
it completes the energizing circuit for relay 2-33 
which operates. At its lower armature the relay 
f2-33 completes the circuit of alarm lamp 2-34 
Which lights. At its upper armature the relay 
2-33 connects ground to paths extending to 
the alarm circuit, one of these paths including 
the armature and back contact of relay 2-36. 
A similar sequence circuit alarm arrangement, 
including details of its cooperation with an alarm 
circuit, is shown in Fig. 90 of the Branson et 
al. patent and is fully described in the specifica 
tion of that patent. Tube f2-27 hereinbefore 
described corresponds with tube 9020 and relays 
2-31, 2-32, 2-33 and 2-36 hereinbefore 
described correspond with relays 90 2, 994, 905 
and 90 í 9 of Fig. 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 903 interposed between relays 992 and 
9014, whereby relay 90 2 releases relay 993 which 
in turn releases the slow-release relay 90 (4 where 
as the circuit shown in Fig. 12 hereinbefore de 
Scribed relay f2-3 directly releases the slow 
release relay f2-32. 
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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paths seized will not necessarily 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 5-02 to fail, he no 
mentarily opens tape alarm release key i5-6. 
which interrupts the locking circuit of relay 
4-33. This relay releases, and extinguishes 
lamp 5-09, disconnects ground from conductor 
4-37, which extends to the alarm circuit and 

interrupts the locking circuit of relay 4-6. 
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 5-2 
becomes exhausted or substantially exhausted 
contacts 15-3 will close, connecting ground 
over conductors. 15-32 and 4-32, armature 7. 
and front contact of relay 4-03 when that relay 
is operated, and winding of tape-out relay 4-33 
to battery and this relay operates as it did when 
machine alarm relay f4-29 released, locking to 
the tape alarm release contacts 5-6. The 
operations performed by relay 4-33 are the 
same as those previously described, but because 
relay 4-29 has not operated ground is not con 
nected over conductor í 4-3 to bring in a ma 
chine alarm at the director which seized the out 
lets and this director is not brought into the tie 
up condition nor is its transmitter stopped, and 
cross-office transmission to the outward paths 
continues. Tape reel contacts 5-3 are ar 
ranged to close while there is a sufficient supply 
of tape to complete the recording of any ordinary 
message so it may be expected that the complete 
message will be recorded by reperforator 5-2 
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 
circuit, which in turn releases the connected out 
ward paths, relay 4-fi releases and completes 
the circuit of busy relay 4-06 prepared by relay 
14-33 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 reperforator 5-92 
and has momentarily opened tape alarm release 
key 5-16 to release relay 4-33 which in turn 
releases relay 4-06. 
When an attendant notes that the supply of 

tape in a reperforator, such as the reperforator 
5-02, is running low he may prepare for re 

plenishing the tape by closing the manually oper 
able busy key 5-7, which is a locking key. 
This key places a shunt around the outer left 
hand armature and front contact of relay 4-33, 
thereby preparing for operation of relay 4-06. 
If the outward path is not connected at the 
time busy key 5-7 is closed relay 4-1 will 
be released and relay 4-06 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 reper 
forator f 5-02. If relay 4-ff is operated at 
the time key 5-7 is closed busy relay 4-06 
will not operate until the end of the message. 
that is being transmitted to reperforator 5-02, 
at which time relay. 4- will release as part of 
the disconnect operation and complete the cir 
cuit of relay 4-06 to prevent seizure of the out 
ward path until the attendant has supplied 
a new reel of tape and has reopened busy 
key 5-1. . . . ::::::::.......................................... ?)".......................................................................................... 
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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 
Í5-64 passing from reperforator 15-02 to trans 
mitter 5-03. 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 transmitter. Directors associ 
ated with the outward path reperforator trans 
mitters, such as the director í5-í l, are provided 
with such a transmitter tape-out relay and 
among other operations performed by that relay 
is the connection of ground to conductor 5-4, 
in the case of director 5-f which extends to 
the winding of director tape-out relay 4-5? in 
the relay circuit of the first outward path. This 
relay locks to the ground supplied over conductor 
i4-36 from the tape alarm release key 5-6, 
extends ground over conductor 4-34 to light 
lamp (5-09, and extends ground over conductor 
i4-31 to the alarm circuit to bring in an alarm. 
This condition is remedied by inserting the end 
of the tape that is emerging from reperforator 
5-02 into the transmitter 5-03 and restarting 

the transmitter. The occurrence of the tape-out 
condition of the transmitter does mot in any way 
affect the operation of reperforator 5-02, and it 
may continue to receive signals from one of the 
incoming line or trunk circuit reperforator trans 
mitters. Accordingly the relay i4-5 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 
transmitter from which the outward path is 
receiving signals nor to bring in a director tie 
up condition in the director associated with that 
incoming line or trunk transmitter. - 

Figs. 18, 19 and 20 represent a fifth inward 
path and the operation 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 
digits of the reference numerals being 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 7-05 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 in Ward paths. 
Although a specific embodiment of the inven 

tion has been shown in the drawings and de 
Scribed in the foregoing specification it will be 
understood that the invention is not limited to 
the specific embodiment so shown and described, 
but is º capable of modification, substitution of 
parts, components and elements, and rearrange 
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rent of parts, elements:-arid circuits. without 
departing from the spirit of the invention, 
What is clained is: 
1. In a telegraph switching system, a switching: 

center having message recorders, switching means 
PeSpOn,Sivre te- anyr Gof a plurality of sWit&?ig 
control codes that may precede a received nines. 
sage for selecting a plurality of message recorders 
the number whereef is-dependent upon the par. 
ticular control code and differs for each of the: 
Several • (39?aüroi (20?les, mear?S foi!” transmitting tö. 
each of Said selected message recorders; one of 
a plurality of station address-codes intervening 
Said centrebl icode and said -mieSSage and there-w 
after transmitting the miessage totali of the se 
leeted recorders, and switehing-rleans control 
lable by said address codes for selecting retraits 
mission charines for the message recorded in 
Said message recorders, 

2. In a telegraph Switching system, a switching 
center having message recorders, switching means 
for selecting a plurality of message reeorders 
the number whereof is equal to the number of 
station address codes preceding a message, means 
for transmitting to each of said selectednessage 
recerders 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-r 
transmission channels for the message-recorded 
is Said neSSage recorderS. - 
3. In a telegraph switching center, a plurality 

of incoming transmission channels, a plurality 
of message recorders, switching ineans 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 signal monitoring means 
for indicating the exact number of available: 
recorders when fewer than a predeterrained 
number. are available, and busy-contro means 
controlled by said monitoring means for preclud 
ing receptive: association of any of saidtreeorders. 
with a channel when the number designated by 
the code signal exceeds the number available. 

'4. En a telegraph switching center, a plurality 
of incoming transmission charines, a plurality 
of message recorders, a plurality of paths of 
access to said recordeis, switching means for 
associating any one of said paths of access with 
any of said channels, 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 all of said paths 
of access for indicating the exact. number of 
available recorders when fewer than a predeter 
nined ruinber are available. 

5. In a telegraph switching center, a plurality 
of incoming traasinission channels, a plurality of 
ressage recorders, a plurality of paths of access 
to said recorders, switching raeans for associating 
any one of said paths of access. with any ef said 
channels, other switching means for receptively 
associating from two to a predetermined number 
of said recorders with anyone of said paths of 
access, and nadiaitoring realis. Common to all 
of said paths of access for indicating, Whe fewer 
than said predeterin.ined number of said recorders. 
are available, the exact number available, 

6. In a telegraph,SWitching. System, an arranges 
ment for con Werting, a. theSsage addressed by code 
signals to a plurality of addressee. Stations to a 
plurality of messages, each addressed by code: 
signals, to a single addressee station which comr 
prises a plurality of message recorders. contrel. 

0. 

2 3. 

48 
means for receptively associating with itself, two. 
Of Oie. Of Said recorders in accordance With the 
number of Stations to receive a message, means 
for transmitting address code signals and nines 
Sage. Signals to said recorders through said con 
trol means, counting means for counting the 
code signals comprising each address, distributor 
means controlled by Said counting means for 
rendering each of the receptively associated re 
Corders responsive to the address code signals 
comprising only one 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 telegraphswitching system, an arrange 
ment for converting a message addressed by code 
Signals. to a plurality of addressee stations to a 
plurality of messages each addressed by code 
signals to a single addressee station which com 
prises a plurality of message recorders, control 
means for receptively 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 control 
meanS, COunting means for counting the code 
Signals comprising each address, distributor 
neans controlled by said counting means for 
rendering each of the receptively associated re 
Corders responsive to the address code signals 
Comprising only one address, and control means 
for Said Counting ineans conditioned in accord 
ance With the number of said receptively asso 
ciated recorders for disabling said counting means 

, upon counting the code signals comprising ad 
direSS&S equal to the number of said receptively 
2.SSociated recorders, 

8. In a telegraph Switching center, a plurality 
of incoining transmission channels, a plurality 
of message recorders, a plurality of paths of 
acceSS to Said recorders, signal responsive switch 

iiij 

6): 
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ing means for associating any one of said paths 
of acceSS With any one of said channels, means 
Common to Said paths of access and controlled 
by Said Switching means for indicating a definite 
number of Said recorders to be seized, means 
individual to each of said paths for registering 
under the Control of Said common means an in 
dication of Said number, and recorder seizing 
means controlled by said registering means for 
receptively aSSociating said number of recorders 
With the particular path of access. 

9. In a telegraph Switching center, a plurality 
Gf i2COrring transmission channels, a plurality of 

; message recorders, a plurality of paths of access 
to Said recorders, a control circuit common to 
said paths for controlling seizure of said paths 
individually by Said channels to gain access to 
Said recorder's, Switching means controllable by 
a Seized path of access for receptively associating 
a plurality of Said recorders with the particular 
Channel, and means 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 connected 
in Series to be energized in common and having 
individual energizing circuits 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. 

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 
said recorders, switching means for a SSociating 
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 a 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 recorders, 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 Said address 
codes. 12. 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 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 with 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 control 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 a 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 sign 
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 
signals comprising a single address, and means 
for reassociating all of the seized recorders with 
said repeating means to receive the message sig 
nalS. 

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 
access 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. 

15. In a 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 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 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 recorders to record the signal code, coil 
binations: 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 codesignals 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 trainSmitting ad 
dress code. Signals and message signals to said 
recorders through Said control means, counting 
means for counting the code combinations con 
prising each address code, electron discharge 
means in a 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 One 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 by 
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 means controlled by said 
paths of access for Seizing a plurality of Said 
recorders to record 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 recorders message transnitting 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 a C 
cess for association with a like number of Said 
channels, 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 a 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 said recorder, and means whereby 
identical messages are transmitted 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 retrans 
Initting 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 a 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, a channel connectable-to said 
sensing means for the transmission thereover of 
code groups representing and under control of 
said indicia, 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 determining 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 p0S 
sessed by the given neSSage. 

24. 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, SWitching meansse 
lectively controllable by said number representa 
tion signals for connecting the represented num 
ber of said storing repeaters to said source, dis 
tributing means for causing each of the connected 
storing 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 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 connecting from among idle ones 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. 
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