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This invention relates to communication systems and
particularly to telegraph systems including switching
equipment for automatically directing and transmitting
messages from a station of origin to a station of destina-
tion through one or more switching centers in accordance
with and under the control of directing or address charac-
ters or code combinations preceding each message, and
end-of-message characters for code combinations follow-
ing each message.

It is a fundamental object of this invention to provide
a hitherto unaitained and highly desired degree of flexi-
bility in the initial establishment of telegraph systems
employing automatic switching facilities, as well as in
the expansion or growth of such systems toward their
maximum or ultimate physical size in terms of numbers
of stations, and to effect economies in the utilization of
transmission paths to the end that the aggregate of mes-
sages received per message destination in a given time
interval may very appreciably exceed that of which previ-
ously known systems are capable, without significant de-
parture from the transmission speeds employed in those
systems and without increase in the number of transmis-
sion paths serving those destinations. Among the gen-
eral objects of the invention are: to provide complete
universality in the assignment of station address codes,
each such address comprising at least two characters,
without restriction as to regional or gecgraphical consid-
eration; to utilize the two or more characters comprising
the station address codes in the selection of the station as
well as in the selection of the line or trunk over which
the station is reached; to select a plurality of stations, and
the lines or trunks over which said stations are reached,
in response to their several address codes, and then trans-
mit a message to all of said stations simultaneously; to
select a plurality of stations, and the lines or trunks over
which said stations are reached, in response to a common
address code, and then transmit a message to all of said
stations simultaneously; and to provide a plurality of trunk
line chanpels between any two switching stations when the
volume of traffic between such stations warrants, these
channels being available, as long as any is idle, for seizure
for message transmission from one of the switching sta-
tions to the other.

In an automatic telegraph switching system which is
to be found in the prior art a plurality of character codes,
comprising at least two, are employed as the address or
«lirecting code designating a particular one of the many
stations of the system. These directing codes are em-
ployed for controlling auntomatic switching apparatus lo-
cated at a switching center to select, for transmission of
a message, an outgoing line or trunk, depending upon
whether the particular station is connected to a line out-
going from that switching center, or is connected to a
line outgoing from a remote switching center reached by
a trunk, or by trunks incoming to and outgoing from one
or more intermediate switching centers. In accordance
with that prior art disclosure, the particular station to
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which the message is directed or addressed may be one
of a plurality of stations associated with a multistation
line, sometimes also called a party line, such line having
associated with it subordinate switching or selector mecha-
nism for causing the message to be recorded at the partic-
ular station addressed. Although the switching appara-
tus at the switching center in accordance with that prior
art disclosure is capable of responding to the two charac-
ter codes comprising the address or directing code of the
particular station, and selecting an outgoing path under
the joint control of the two character codes, the sclecting
or subordinate switching apparatus associated with the
party line must, from the standpoint of commercial feasi-
bility or economic necessity, be of a different type and
very much simpler. The selector disclosed for that serv-
ice is capable of effecting a selection in response to a
single character code and not under the joint control of
two or more character codes received in succession.
Prior systems were accordingly arranged so that the first
of the two character codes, by means of which the out-
going party line is selected, is suppressed or discarded in
the switching center, and only the second of the two char-
acter codes is transmitted over the party line, this char-
acter code being effective to control the selector or sub-
ordinate switching mechanism for selecting the particular
station that is to receive the message. In the case of a
message originating in a station served by one switching
center and addressed to a station served by another switch-
ing office the message must be automatically switched in
the first switching office to a trunk extending to the second
switching office. The trunk is selected in response to the
first character code of the message address and both
character codes are retransmiited in order that they shall
accompany the imessage as it arrives at the second switch-
ing center to effect the selection of the line outgoing to
the desired station. From the foregoing it follows that
in the prior art stations on two different lines served by
a switching center may have the same first character in
their address codes, since the line selection is made by two
character codes, the first being discarded and only the
second being transmitted, and that stations served by two
different switching offices may not have the same first
character in their address codes since the selection of a
trunk is effected by the first character of the address code
and at either switching center a trunk extending to the
other might be selected when the message is not intended
for a station served by the other switching center. This
gives rise to regional or geographical restrictions as to
assignment of codes.

It is an object of the present invention to eliminate all
geographical or regional restrictions as to assignment of
address codes so that within a system comprising one or
more switching centers, each serving a plurality of tele-
graph stations, any station anywhere in the system may
have assigned as its address code any two of the charac-
ter codes available for use as address codes. This object
is accomplished by providing for utilization of the two
characters of any address code for selecting lines or
stations anywhere in the system.

A related object is to employ, in association with party
lines, a mechanical selector capable of making a selection
in response to two or more character codes received in
succession.

Another object of the invention is to select individually
two or more stations on a multiple party line that are to
receive a message in ‘one transmission thereof.

Another object of the invention is to select individually
a plurality of lines or trunks including multiparty lines to
which a message is to be transmitted in one transmission
thereof.

Another object of the invention is to select individually
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a plurality of lines or trunks, including multiparty lines,
to all of which a message is to be transmitted in one trans-
mission thereof, and to transmit to those lines or trunks
the address codes of the stations to which the message 1s
to be transmitted over the respective lines or trunks.

Another object of the invention is to provide for the
concurrent or simultaneous transmission of more than one
such message to a plurality of lines or trunks.

Another object of the invention is to selectively seize
lines or trunks, if idle or when they become idle, in re-
sponse to the address codes of stations reached thereover,
to transmit to them the address codes of only the particu-
lar station reached thereover, and finally to transmit the
message following the address codes to all of the seized
lines or trunks simultaneously.

Another object of the invention is to scize each line or
trunk, if idle or when it becomes idle, selectively in re-
sponse to the appearance, in a sequence of address codes,
of an address code of a station reached thereover, to trans-

mit said address code to said line or trunk, to hold said :

line or trunk seized and unresponsive to subsequent ad-
dress codes in the sequence except any designating other
stations reached over the same line or trunk, and finally
to transmit the message following the address codes to
all of the seized lines or trunks simultaneously.

Another object of the invention is to provide a special
multiple address switching circuit for seizing lines and
trunks in response to a plurality of address codes preced-
ing a message to be transmitted to the stations representcd
by those address codes.

Another object of the invention is to cause the multiple
address switching circuit to be seized in response to a spe-
cial address code indicative of the multiple address circuit
and preceding the sequence of address codes representing
the destinations of the message.

Another object of the invention is to cause the multipie
address switching circuit, upon seizing a trunk extending
to another switching center, to generate and transmit to
the trunk a special multiple address code preceding the
address code of the station to be reached over the frunk
for the purpose of causing the seizure of the multiple ad-
dress circuit at such other switching center, the multiple
address circuit which seizes the trunk being incapable of
ascertaining at the time of seizure whether the sequence of
address codes includes address codes representing more
than one station to be reached over the particular trunk.

Another object of the invention is to assign an address
code in common to a plurality of stations, such address
code being styled a group code.

Another object of the invention is to designate, by any
address code that is to be employed as a group code, any
number of stations without regard to their association with
one or another of a plurality of switching centers and
without regard to their association with single station lines
or multiple party lines served by such switching centers.

Another object of the invention is to designate any sta-
tion by one or more group codes, differing from each
other as to the groupings of the stations, in addition to
one or more individual address codes.

Another object of the invention is to seize, in response
to each such group code, all of the lines or trunks, if idie
or when they become idle, over which any of the stations
designated by that group code are reached.

Another object of the invention is to employ a group
code circuits under the control of the multiple address
switching circuit in the seizure of a plurality of lines or
trunks in response to a group code.

Another object of the invention is to cause the multiple
address switching circuit, upon the seizure of a trunk or
trunks in response to a group code, to generate and trans-
mit thereto the special multiple address code hereinbefore
mentioned for the purpose of effecting the seizure, at the
switching center or centers to which the trunk or trunks
extend, of the multiple address switching circuit or cir-
cuits thereat.

10

15

30

35

40

50

60

75

4

Another object of the invention is to cause the speciul
multiple address code to be effective at any switching cen-
ter which receives it, to prevent revertive transmission of
a group code or group codes and associated message re-
ceived following it.

Another object of the invention is to infercept any mes-
sage whether preceded by a single address code, multiple
address codes, one or more group codes, or multiple ad-
dress codes and group codes when any such address code
is non-valid and incapable of effecting proper switching
operations, by virtue of being incorrect or garbled or un-
assigned or otherwise not corresponding to the address
code of some station in the system.

Another object of the invention is to intercept, by delib-
erate intent, all messages for any station served by a
switching ccnter, whether such message be preceded by
the individual address code of that station standing alone,
the individual address code of that station among a plu-
rality of address codes, or a group code representing a
group of stations in which the particular station is in-
cluded.

Another object of the invention is to cause the intercep-
tion of multiple address messages and group code mas-
sages in an intercept circuit that is separate and distinct
from that in which messages having only single station
address codes are intercepted.

Another object of the invention is to cause the record-
ing, in intercept, of the code which causes scizure of the
multiple address and group code intercept circuit, whether
such seizure results from non-valid address code or inten-
tional intercept, and to record all following address codes,
whether designating stations singly or by groups, so that an
attendant may ascertain which code caused the interccp-
tion, and by cbservation of the intercept keys may note the
identity of all stations from which the message has been
withheld because of intentional interception.

A feature of the invention is that a trunk extending
from one switching center to another may comprise a
group or plurality of transmission paths in either or both
directions, among which there is no selective control in
their seizure, and the trunk group will not test busy to
outgoing calls until all of the transmission channels com-
prising that trunk group are busy.

Another feature of the invention is that in the case of
multiple channel trunks extending between two switching
centers the number of channels in the two directions need
not be the same, it being necessary to provide only enough
channels to handle the traffic load in each direction.

Another feature of the invention is that whereas mes-
sages for lines or single channel trunks are stored at least
twice in the switching center, once on the incoming side
of the switching center and at least once on the outgoing
side of the switching center, in the case of messages des-
tined for a multiple channel trunk, storage occurs only
once, on the incoming side of the switching center, the
message being retransmitted therefrom directly over an
outgoing multiple channel trunk without storage on the
outgoing side of the switching office. When multiple
address codes or group codes are involved an additional
message storage and retransmission occurs in either case,
message storage and retransmission occurring three times
in the switching office in the case of lines or single channel
trunks and twice in the case of multiple channel trunks.

Another feature of the invention is that the multiple
address circuit is arranged to receive more than one mul-
tiple address message or group code message at a time.
In the specific embodiment of the invention to be de-
scribed hereinafter the multiple address switching circuit
is provided with two reperforators for storing two differ-
ent messages simultaneously. Each of the reperforators
has associated therewith a transmitter.

Another feature of the invention is that the multiple
address switching circuit is provided with a single decod-
ing circuit for decoding the address codes, hereinafter
called a director circuit, to which the transmitters asso-
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ciated with these reperforators have access one at a time
for effecting seizure of the lines or trunks to which mes-
sages are to be transmitted.

Another feature of the invention is that for certain
message recording purposes reperforators are employed
having provision for automatically feeding out a length
of tape at the end of a message, and it is a feature of the
invention that the reperforator will test busy if an at-
tempt is made to seize it before the end of the tape feed-
ing operation. .

Another feature of the invention is that when messages
for any station on a multistation line are being intention-
ally intercepted, and lines are seized under the control of
a group code for a group of stations including the one that
is being intercepted, the multiple address intercept circuit
will be seized for recording the message following the
group code, but the multistation line to which the partic-
ular station is connected  will also be seized and the
message transmitted thereto, because the group may in-
clude other stations connected to the same line and these
would not receive the message if transmission were with-
held from the line because of the interception of mes-
sages for one of the stations on that line.

Another feature of the invention is that each incoming
line or trunk, each originating position, each willful or
intentional intercept reperforator-transmitter has access
to two cross-office paths to an outgoing line or single
channel trunk or to the multiple address circuit.

Another feature of the invention is that each incoming
line or trunk, each originating position, and each willful
intercept has access to as many cross-office paths to an
outgoing multiple channel trunk as there are channels of
that trunk.

Another feature of the invention is that each of the
two transmitters of the multiple address circuit has ac-
cess to two cross-office paths to an outgoing line or single
channel trunk and to as many cross-office paths to a multi-
ple channel trunk as there are channels in that trunk.

Another feature of the invention is the provision of
outlets in the switching station or local lines to receiving
stations located short distances from the switching sta-
tion, each such outlet comprising a plurality of recorders
or a plurality of local lines each terminating in a receiv-
ing recorder, the several recorders or lines extending to
recorders being seizable on a non-selective basis among
themselves, as long as there is an idle one available.

Another feature of the invention is that the cross-office
paths from incoming lines and trunks and originating sta-
tions to the outgoing lines and trunks, to the multiple
channel trunks, to the multiple local outlets and to the
multiple address circuit are established through a link
circuit which, in the specific embodiment disclosed, is a
cross bar switch, whereas the cross-office paths from the
multiple address circuit to the outgoing lines, single chan-
nel trunks, multiple channel trunks, local multiple outlets
and multiple address intercept do not involve establish-
ment of connections through the cross bar switch.

Another feature of the invention is the provision of
facilities for wiliful or intentional interception at any
switching center, upon the basis of individual stations
served by that switching center, single channel and multi-
ple channel trunks outgoing from that switching center,
and any or all group codes.

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

Figs. 13 to 185 are circuit drawings which, when ar-
ranged according to a pattern, show a complete switching
center, representative incoming and outgoing lines and
trunks, multiple channel trunks, multiple local outlets,
and stations and station control équipment associated with
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6
the lines incoming to and outgoing from the switching
station;

Figs. 3 to 12, when arranged in accordance with a cer-
tain pattern, show in general schematic form a typical
system comprising switching centers interconnected by
trunks, and each having lines which it serves, Figs. 8 to 12
corresponding to the detailed showing contained in:Figs.
13 to 185 and Figs. 3 to 7 showing a remote switching
center and its lines;

Fig. 1 shows the pattern for arrangement of Figs. 13
to 185 to show the circuits of the switching center and its
lines and trunks;

Fig. 1A shows the pattern for arrangement of Figs. 3
to 12 to represent a typical system comprising switch-
ing centers interconnected by trunks;

Fig. 2 is a pattern layout similar to Fig. 1 but showing
subgroupings of Figs. 13 to 185 and having descriptive
legends identifying the several groups; and

Figs. 186 to 190 show mechanical details of a multiple
code sequential selector which is employed for controlling
the stations on a multiple station line, and the electrical
circuits of which are shown repetitively in Figs. 13 to 16.

As set forth above Fig. 2 is a pattern layout of Figs.
13 to 185 showing subgroupings and having descriptive
legends of the subgroups. In order that the circuit re-
lationships may be more readily understood these sub-
groupings and legends will now be amplified.

Figs, 13 to 16 show station control circuits or secondary
switching centers of one full duplex party line;

Figs. 26 to 29 show transmitting and receiving equip-
ments of stations served by the party line and controlled
by the secondary switching centers;

Figs. 17 to 19 show a transmitter start circuit located
at the switching center for transmitting signals to start
selectively the transmitters of the stations shown in Figs.
26 to 29;

Figs. 20 to 25 show circuits for controlling and effect-
ing outgoing transmission to the full duplex party line;

Figs. 30 and 31 show line terminating receiving and
control circuits responsive to signals incoming from the
full duplex party line;

Figs. 32 to 43 show a director circuit for sclectively
directing messages incoming over the full duplex party
line to outlets or channels to which the messages are
to be retransmitted;

Fig. 44 shows the equipment of a single station having
exclusive use of a full duplex line;

Figs. 45 and 46 show the line terminating receiving
and contro] circuits responsive to signals incoming from
the single station;

Figs. 47 to 58 show the director circuit associated with
the receiving and control circuit or incoming line cir-
cuit of the single station line;

Figs. 59 to 64 show circuits for controlling and ef-
fecting message transmission outgoing to the single sta-
tion;

Figs. 65 and 66 show terminating circuits of the in-
coming channel of a full duplex trunk;

Figs. 67 to 78 show the director circuit associated with
the incoming termination of the full duplex trunk;

Figs. 79 to 84 show the transmission and control cir-
cuits for the outgoing channel of the full duplex trunk;

Figs. 85 and 86 represent schematically the terminat-
ing circuits for the incoming and outgoing channels of
another full duplex trunk;

Figs. 87 to 90 show a trunk group or multi-channel
trunk;

. Figs. 91 to 108 show a multiple address switching
circuit;

Figs. 109 and 110 show an intercept circuit associated
with the multiple address switching circuit;

Figs. 111, 112, 115 and 116 show a group code switch-
i1.1g cg'rcuit associated with the multiple address switching
circuit;

Figs. 113, 114, 117, 118 and 119 show the circuiis of
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a muitiple ontlet station in or intimately associated with
the switching center, and having a plurality of recorders;
Figs. 120 and 121 show the circuits and equipment of
a message originating position or station in the switching

center;
Figs. 122 to 133 show a director circuit individual to

the originating station;

Figs. 134 and 135 show the circuits and equipment of
a wilful intercept position for intentionally intercepting
traffic for stations or channels;

Figs. 136 to 147 show a director circuit individual
to the wilful intercept position;

Figs. 148 and 149 show in schematic form another
wilful intercept circuit and its director;

Figs. 150 and 151 show the circuits and equipment of
an intercept position to which messages arc directed on
a code selective basis;

Figs. 152 to 163 show a director circuit for the code
selective intercept;

Fig. 164 shows an alarm circuit for giving alarms of :

trouble conditions occurring in the various circuits or
equipment of the switching center;

Fig. 165 shows a sequence circuit for controlling mes-
sage directing operations of the director circuits;

Fig. 166 shows the circuits and equipment of a mis- :

cellaneous intercept circuit for intercepting messages hav-
ing erroneous or unassigned directing signals; and

Figs. 167 to 185 show a link circuit comprising a cross-
bar switch for establishing switching connections to out-
lets or channels.

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

In the mechanical views, comprising Figs. 186 to 190,
simple reference numerals are employed, having no spe-
cific reference to figures of the drawings.

In the case of repetitious occurrence of circuits, for
example director circuits, where only one has been de-
scribed in any detail, corresponding relays and cther ele-
ments have been identified by reference numerals dif-
fering only as to the figure identifications preceding the
dash, so that the detailed description may be read on any
of them by mental substitution of the prefix portions of
the reference numerals.

GENERAL DESCRIPTION

The general features of the system will now be de-
scribed with reference to Figs. 3 to 12, inclusive, when
arranged adjacent to one another as shown in Fig. 1A,
Figs. 3 to 7 show in schematic form the typical circuits
and apparatus which comprise or cooperate with one
telegraph exchange or switching center while Figs. § to
12, inclusive, show similar equipment and circuits which
comprise or cooperate with another switching center.
As previously stated, Figs. 8 to 12 represent cxactly the
arrangement shown in Figs. 13 to 185 when arranged as
indicated in Fig. 1.

In order to facilitate understanding of the disclosure
two switching centers, one shown in Figs. 3 to 7 and the
other shown on Figs. 8 to 12, are quite similar. It is to
be understood, however, that these switching centers
merely illustrate typical arrangements and that they need
not be identical or similar. As will be understood by
those skilled in the art, each of these switching centers
may be operated independently of the other or they may
be interconnected by one or more trunk circuits extend-
ing between them. Also, each may be connected by
trunk circuits to other switching centers which may or
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may not be. interconnected, or connected to still other
switching centers. By way of illustration of a possible
system arrangement, additional switching centers have
been indicated in Fig. 8 merely by labeled rectangles,
one of these switching centers being connected by a
trunk to the switching center shown in Figs. 3 to 7 and
by another trunk to the switching center shown in Figs.
8 to 12, and each of the others being connected by a
trunk to one only of the switching centers shown in Figs.
3 to 7 and 8 to 12. All of these switching centers oper-
ate independently of each other except that each may
transmit to and receive from any other switching center
to which it is connected by a trunk circuit.

In the arrangement shown in Figs. 3 to 7, two party
cr multiple station lines are shown terminating at the
switching center, together with a multiple channel trunk
circuit and two single chanpel trunk circuits. One of
the single channel trunk circuits extends to a switching
station, represented by a labeled rectangle, which has no
other trunk circuit, another of the single channel trunk
circuits extends to a switching station, represented by a
labeled rectangle, which also has a trunk circuit extending
to the switching center shown in Figs. 8 to 12, and the
multiple channel trunk extends directly to the switching
center shown in Figs. 8 to 12. The latter switching center
is connected by a single channel trunk to a switching sta-
tion, represented by a labeled rectangle, which has no
other trunk circuit connection, and a party line as well as
a single station line terminates at the switching center
shown in Figs. 8 to 12.

There may be any number of party lines and single
station lines and trunks terminating at any one switching
center, and any number of stations, within the limits of
the system and apparatus, may be served by a party line.
Furthermore, where traffic conditions warrant, channels
may be added to the multiple channel trunks or multiple
channel trunks may be substituted for single channel
trunks or any two switching centers may be intercon-
nected by two or more single channel trunks, in which
case the traffic is divided among the trunks on a prede-
termined basis. The systems are arranged to provide
flexible arrangements whereby the number of party lines
terminating at any switching center, the number of sta-
tions served by any party line and the number of trunks
extending between the various switching centers may be
readilv determined in accordance with the traffic condi-
tions, that is, the number of messages which originate at
the various stations for transmission to others of the
various stations. Moreover, as these traffic conditions
change the number of lines and number of stations served
by any party line and the number of trunks may be
changed at will. Additions and subtractions of lines and
stations may also be made without altering the stations
served by their party lines or the connections within the
switching equipment proper other than those involved in
the changes. When stations are added, any previously
unassigned address codes may be assigned to them be-
cause there are no regional or geographical restrictions
as to the assignment of address codes.

In cases where there is sufficient message traffic to or
from any particular station this station may be connected
to the switching center by a channel individual to that
station, as in the case of the single station line associated
with the switching center shown in Figs. 8 to 12, and there
is no need for secondary switching with reference to such
a line because it has only one station associated with it
and that station has exclusive use of the line for trans-
mitting and receiving.

Referring now to the first switching center shown in
Figs. 8 to 12, which switching center is shown in greater
detail in Figs. 13 to 185 inclusive, as will be described
hereinafter, Fig. 8 shows in block diagrammatic form the
stations and equipment connected to a typical full duplex
party line or multiple station line. 8-01. The full duplex
party line 8-01 comprises a transmission channel or path
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8-02 for transmitting signaling impulses from the outlying
subscriber stations to the central switching station shown
in Figs. 9 to 12 and a receiving channel 8-03 for trans-
mitting signaling impulses from the switching center to
the outlying subscriber stations.

The party line 8-01 has been shown in the drawings as
comprising two separate and distinct metallic transmission
circuits. It is to be understood, however, ‘that these
lines or paths may include any of the usual types of
transmission systems suitable for the transmission of
telegraph permutation code pulses. These two channels
may form the two paths of a bridge type full duplex tele-
graph 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
composite telephone and telegraph lines, channels of voice
frequency carrier current, channels of high frequency
carrier current, radio channels and time division multi-
plex channpels, and the method of transmission over these
channels may be in accordance with any of the well
known transmission systems including pulses of current
and no current, pulses of positive current and negative
current, pulses of currents of different magnitudes, pulses
of carrier current and no carrier current, pulses of car-
rier currents of different frequencies, and pulses of cur-
rent in some portions of the system may be represented
by pulses of no current in other portions of the system
as is well understood in the various types of telegraph
transmitting systems.

In addition party line 8-01 and specifically its com-
ponent channels 8-02 and 8-03 may include any suitable
types of conductors, such as open wire lines and cable
circuits, suitable types of repeating and terminal equip-

ment usually employed in the various types of systems.

including vacuum tube amplifiers, regenerative repeaters,
bias control circuits and apparatus, level compensating
equipment, and apparatus employed to interconnect var-
ious sections of different types of transmission. Conse-~
quently, the party line 8-01 may include one of the types
of systems referred to above for a portion of its length
and another type for another portion of its length. The
sole requirement of the transmission system of party
line 8-01 is that it shall be capable of transmitting im-
pulses in both directions simultaneously without inter-
ference between the impulses transmitted in the different
directions and that the current conditions in the local or
terminal loops extending to the central station and the
subscriber stations are maintained substantially as shown
in the drawings. If this becomes impossible compensat-
ing changes must be made in the circuits at the stations
affected, as is well understood in the art.

Inasmuch as all of these various types of transmission
systems are well known and operate in their usual manner
when employed in combination with systems of this in-
vention they have not been shown in detail since to do
so would needlessly complicate the disclosure without
aiding or contributing to the understanding of the typical
system embodying the features of this invention.

The full duplex telegraph line 8-01 extends to nine
outlying subscriber stations designated 8-06 to 8-09, 8-11
to 8-14 and 8-16. Each of the subscriber stations is
provided with a receiving teletypewriter and keyboard
perforator, represented, in the case of the station 8-06,
by the labeled rectangle 8-04 and is also provided with a
tape transmitter-distributor represented, in the case of
the station 8-06, by the rectangle designated 8-17. The
function of the receiving teletypewriter 8-04 is to receive
messages transmitted from the switching center. The
function of the keyboard perforator associated with the
receiving teletypewriter is to prepare tape perforated in
accordance with messages to be transmitted from the
station to the switching center. The function of the trans-
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10 :
mitter-distributor 817 is to transmit messages under the
control of the perforated tape.

While receiving apparatus and transmitting apparatus
have been shown at each of the subscriber stations, it
will be readily understood by those skilled in the art
that receiving only equipment may be provided at certain
subscriber stations while transmitting apparatus only may
be provided at other subscriber stations. Since the re-
ceiving 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 particular requirements.

Typical apparatus suitable for use in combination 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 1,965,572, granted July 10, 1934, to C. W.
Burcky et al.; 1,965,602, granted July 10, 1934, to R, A.
Lake; and 1,969,891, granted August 14, 1934, to R. A.
Lake et al., and the disclosures of these patents are in-
corporated herein by reference as part of the present
specification. It is to be understood that the connections
to the equipments disclosed in these patents including
the controlling circuits are not as shown in those patents.
However, the structure of the equipments and their modes
of operation in the system disclosed herein are susbtan-
tially the same as described in the above-identified patents.

The receiving and transmitting equipment at each of
the subscriber stations is controlled from a secondary
switching center or control selector which may be located
in the immediate vicinity of or on the premises of one
or more outlying subscriber stations. In the drawings
four such secondary switching centers have been shown,
and solid or continuous connections between subscriber
stations and a secondary switching center serving them in-
dicate that the stations and their subordinate switching
center are actually or for all practical purposes on the
same premises, whereas dotted or broken line connections
between subscriber stations and a subordinate switching
center serving them indicate that such subscriber stations
are at some distance from their subordinate switching
center. Specifically, the subordinate switching center
8-21, or station confrol circuit as it is also called has
local to it, the subscriber stations 8-06 and 8-97 and the
subscriber station 8-08 is at a remote distance there-
from. Station control circuit 8-22 has only one sub-
scriber station associated with it, namely, the station
8-09. The station control circuit 8-23 is on the premises
of subscriber station 8-12 and serves remote subscriber
stations 8-11 and 8-13 and the station control circuit
8-24 is local to the subscriber stations 8-14 and 8-16.
The provision of the station control circuit §-22 serving
only the single subscriber station 8-09 is explained by
the fact that the subscriber station is provided with two
receiving recorders, as will be described hereinafter,
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 them. The reperforator is desig-
nated by the reference numeral 8-18 and may be of the
type shown in Patent 2,042,788, granted June 2, 1936, to
H. L. Krum or Patent 2,255,794, granted September 16,
1941, to R. A. Lake, the disclosures of which are incor-
porated herein by reference as part of the present specifi-
cation.

The station control circuits include a monitoring selec-
tor connected to the receiving channel 803 of multiple
station line 8-91, which selector is provided with numer-
ous contacts that are selectively actuated in response to
various signals transmitted over the party line. These
contacts are employed to control the switching apparatus
for connecting the receiving equipments at the several
subscriber stations to the receiving channel 8-83 and for
controlling the operation of the tape transmitters to trans-
mit signals over the transmission channel 8-02.

The nature of the monitoring selector equipment and
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its mode of operation are described in detail in copend-
ing applications Serial No. 739,747, filed April 7, 1947,
now U. S. Patent No. 2,568,264, dated September 18,
1951, by W. J. Zenner, and Serial No. 44,084, filed Au-
gust 13, 1948, now U. S. Patent No. 2,543,174, dated
February 27, 1951, by G. G. Keyes et al. In addition
this monitoring selector equipment is shown in Figs. 186
to 190 inclusive, and is described at the end of the present
specification to the extent thought to be necessary to
impart an understanding on the operation of the station
control circuit.

The monitoring selector which is employed as an ele-
ment of the station control circuit may be characterized
as a sequentially operated teletypewriter universal selector
and it will hercinafter be referred to by a name derived
from the initial letters of that characterization, namely,
SOTUS unit. It is arranged to receive permutation code
telegraph signals and to operate selectable elements in re-
sponse to the reception of code combinations. Tt is pro-

vided with interfocking latches by means of which cer- -

tain of the selectable elements may respond to their as-
signed code combinations only upon being unlatched or
prepared for operation by the signal responsive operation
of a selectable member in response to a different code
combination or the same code combination, from which
it follows that the first-mentioned selectable member is
cperable only in response to reception of the particular
two code combinations in sequence. Three or four or
five or more of the selectable members mays be inter-

locked so that the ultimate selection depends upon the re- ..

ception of a predetermined sequence of code combina-
tions. If any code combination foreign to the sequence
is received before completion of the sequence it nullifies
the effect of those which have been received and recep-
tion of the remaining codes of the sequence, in their
proper scquence, will not produce the ultimate selection.

By ultimate selection is meant the operation of a se-
lectable member to perform a switching or selecting func-
tion, as distinguished from the preliminary selections
which have a prepairing or unlocking function. The
SOTUS unit is provided with contacts that arc operated
as a result of ultimate selections to perform switching
or other operations. In the case of the control of trans-
mitters single code combinations are employed for ef-
fecting the desired controls whereas the receivers, such
as printers or the reperformator 8-18 are connected se-
lectively to the receiving channel 8-03 by address codes
comprising a sequence of two code combinations. Typi-
cal address codes are shown in Fig. 8 for the receiving
equipments associated with the receiving channel 8-03.

Thus the receiving teletypewriter 8-04 at the station 8-06 °

is designated by the address code BY, the receiver at sta-
tion 8-07 has the address code QW, the receiver at sta-
tion 8-08 has the address code CB, the receiving tele-
typewriter at station 8-09 has the address code GA and

the receiving reperforator 818 at that station has the *

address code GX, and the receivers at stations 8-11, 8-12,
8-13, 8-14 and 8-16 have the address codes CE, CD,
GJ, BB and GG, respectively. It will be noted that the
address codes BB and GG are employed. The SOTUS
umnit responds to B or G by operating a preliminary se-
lectable member to unlock the ultimate selectable mem-
ber. In response to the next B or the next G, if received
immediately after the first, the unlocked ultimate select-
able element will be operated to operate its switching con-
tacts. An address code comprising repetitions of a single
character is usable the same as an address code compris-
ing two or more different characters. It should also be
understood that when the first B code combination is re-
ceived not only does it unlock the ultimate selectable ele-
ment for szlecting the receiver at station 8—-14 but in the
station control circuit 8-21 it unlocks the ultimate select-
able element for the station 8-06 which has the address
code BY. The reception of a second B code combina-
tion following the first nullifies the unlocking of the ulti-
mate selectable element, coded Y, for the station 8-06.
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Similarly, reception of the code combination G of the
address code GG results in a preparatory unlocking of
the ultimate selectable elements for the address codes GA
and GX of station 8-09, this unlocking occurring in the
station control circuit 8-22, but the reception of a second
code combination G to complete the selection of the sta-
tion 8-16 by station control circuit 8-24 nullifies these
preliminary selections in the station control circuit 8-22.

As previously stated, the station 8-09, in addition to
having a receiving teletypewriter printer, is also pro-
vided with receiving reperforator 8-18. Reperforators
are generally not provided at the subscriber stations in
addition to the usual printing telegraph receiver or tele-
typewriter. However, in case other telegraph circuits
terminate at any of the subscriber stations, such as the
station 8-09, which other circuits are not connected to
the switching center, it is frequently desirable to trans-
mit messages received over one of the systems or circuits
terminating thereat over another one of the circuits or
systems. In order to facilitate such an exchange of mes-
sages between the systems, messages received at this
station from the switching center are directed to the re-
perforator 818 by its assigned address code GX, and this
reperforator may be of the type shown in the Lake patent
hereinbefore identified, which both prints the message and
punches the tape in accordance therewith so that the op-
erator or attendant at the subscriber station may take the
punched tape and insert it in a transmitter connected to
another circuit for which the message is intended. This
eliminates the necessity of manually preparing the per-
forated tape by means of a keyboard perforator in order
that a received message may be retransmitted.

Any subscriber station, in addition to being connecta-
ble by the station contro! circuit to the receiving channel
8-03 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 kind or character are frequently directed, and
the group address code will cause the message to be trans-
mitted to all of the stations, regardless of where located
in the system, to which that group address code has been
assigned, thus avoiding repetitious transmission of a mes-
sage and also saving time by avoiding the transmission of
individual station address codes preceding the message.
For example, it is indicated in Fig. 8 that the receiving
teletypewriter 804 at station 8-06 is selected in response
to the group address code CQ as well as in response to its
individual address code BY. Similarly, the receiving tele-
typewriter at station 8-07 is responsive to its individual
address code QW and the group code CQ. The receiving
teletypewriter at station 8-11 is responsive to the group
codes BK, BL and CQ. The SOTUS units in the station
control circuits are provided with the properly coded com-
binations of interlocked first and second selectable mem-
bers to connect the stations selectively to the receiving
channel in response to their assigned group codes.

Traffic conditions may be such that there is no occasion
to transmit to a particular station individually, but in-
stead to transmit to it as one of a group of stations. Un-
der this circumstance the station would have no individ-
ually assigned address code but would have only group
address codes or code. With the group address code
method of transmitting a message to a plurality of sta-
tions it is possible to assign a group code on a universal
or system wide basis so that every station in the system
shall respond to such universal group code and receive the
message which follows it. By way of excmplifying this,
the address code CQ has been assigned in the present dis-
closure as a general broadcast group code, the group com-
prising all of the stations served by all of the switching
centers in the system. The address codes which have been
assigned as group codes in the present disclosure are BK,
BL, BR, CF and CQ.

Under certain circumstances it may be desirable to pro-
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vide more than one individual address code for a particu-
lar station. For example, a station may have an ordinary
individual address code and a special purpose address
code. The address code CC which is assigned to the sta-
tion 8-12 is such a code and the reason for assignment
of such a code will be fully described hereinafter.

In addition to assigning address codes to the receiving
equipment at each of the stations connected to multiple
station line 8-01, a code is assigned to each transmitter
connectable thereto, to enable this transmitter to be con-
trolled from the central switching station through the sub-
ordinate switching center or station control circuit, in the
manner to be described hereinafter. Thus the transmitter
8-17 at station 8-06 is assigned code A and the transmit-
ters at the eight other stations associated with the multi-
ple-party line are assigned codes E, I, L, P, Q S U,
and W.

Another full duplex channel appearing in Fig. 8 is des-
ignated by the reference numeral 8-31 and comprises re-
ceiving channel 8-32 and transmitting channel 8-33.
Full duplex channel 8-31 terminates in a single station
8-34 which has exclusive use of the full duplex channel
and comprises a receiving teletypewriter combined with a
keyboard perforator, this unit being designated 8-36 and
being comnected to receiving channel 8-32, and a tape
transmitter-distributor 8-37 connected to transmitting
channel 8-33. : :

Since the tape transmitter 8-37 has sole and exclusive
‘access to the transmitting channel 8-33 it has no trans-
mitter code, as have the transmitters associated with the
multiple station line, because transmission from it is not
controlled from the switching center and it may transmit
at any time. There is no station control circuit associ-
ated with the station 8-34 because the receiving tele-
typewriter 8-36 is connected directly to the receiving
channel 8-32 and will receive all signals incoming over
that channel. The channel 8-32 is selectable at the
switching center by the individual address code BG, by
group codes BR, CF and CQ, and by a special purpose
code BJ which, like the special purpose code CC previ-
ously mentioned, will be described later.

The terminal equipment for the multiple station line
or party line 8-01 and for the single station line 8-31 is
shown in Fig. 9, and Figs. 10, 11 and 12 show other cir-
cuits and equipment at the switching center. Consider-
ing first the terminal equipment of the party line 8-01
the transmitting channel $-02 terminates in an incoming
line circuit indicated generally by reference numeral
9-01. This incoming line circuit controls 2 reperforator
9-02 and a receiving teletypewriter 9—03. The incoming
line circuit recognizes certain address codes preceding
messages and causes messages for the switching center to
be recorded on the receiving only teletypewriter 9-03.
If the message is to be transmitted to another station in
addition to being recorded on teletypewriter 9—03 it will
be recorded also on reperforator 9-02. If the message
is not to be recorded for the use of the switching center,
it will be recorded only on the reperforator 9-¢2. A
transmitter 9-04 is combined with reperforator 9-93 to
form a unit 9-06. This unit is so arranged that the re-
perforator 902 will perforate a tape in accordance with
the signals received and at the same time print the corre-
sponding characters upon the tape, and the tape trans-
mitter is then controlled by the punched tape and is so
arranged that it will transmit the last character punched
in the tape before transmission is suspended. A com-
plete disclosure of a combined tape reperforator and
transmitter of this type is contained in Patent 2,348,214,
granted May 9, 1944, to E. A. Gubisch, and the disclosure
of that patent is incorporated herein by reference as part
of the present specification.

Transmitter 9-04 is connected to a director circuit
$-07 which, under the control of transmitter 904, de-
codes the address portion of the message and then under
the supervision of a sequence circuit 10-01 operates a
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select magnet 11-91 individual 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 typical em-
bodiment 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 arranged so that any set of contacts may be selected
and actuated by operating magnets representing coordi-
nates of the group of contacts to be operated. For ex-
ample, the usual arrangement is to provide the contacts
in rows and columns, and to select and operate any set
of contacts by operating a select magnet which is com-
mon to a row of contacts and then to operate a-hold
magnet which is common to a column of contacts, Only
those contacts which represent the intersection of the row
and column will be operated.

Figs. 11 and 12 contain a schematic representation of
a cross bar switch. The details of this switch have not
been shown in full in the drawings accompanying this
specification because switches of this type are well known
in the prior art and the switch or switches incorporated .
herein operate in their usual or customary manner. A
detailed description of the mechanical and electrical fea-
tures of a typical switch suitable for use in the system
disclosed herein is contained in Patent 2,021,329, granted
November 19, 1935, to J. N, Reynolds, and the disclosure
of this patent is incorporated herein by reference.

While the cross bar switch structure in Figs. 11 and 12
and in the vertical rows of sheets of drawings headed by
Figs. 167 and 169 is shown as a single cross bar switch,
it is to be understood that both the rows and columns of
contacts may be extended by providing additional switches
if the number of lines and trunks and the volume of
traffic and other factors warrant. Thus to extend the
columns or vertical rows of contacts for the purpose of
providing additional horizontal rows of contacts an addi-
tional switch will be positioned above or below the switch
disclosed in the drawings herein and the hold magnets of
both switches for any given column will be operated at
substantially the same time, either from a common circuit
or one magnet will be operated as a result of the opera-
tion of the other magnet. Similarly, if it is desired to
extend the horizontal rows of contacts an additional
switch may be positioned either to the right or left of
the switch shown in the drawings, and the corresponding
select magnets of both switches will be operated from the
same circuit or one by the other. In this way the switch-
ing capacity may be increased by the addition of cross
bar switches vertically and laterally. Access to the trans-
mitting channel 8-03 of the full duplex party line 8-§1
is had through the instrumentality of two reperforator
transmitter units 9-08 and -89 which may be similar to
the reperforator transmitter unit 9-66. Bach of these
reperforator transmitter units has its own set of input
control relays 9-11 and 9-12, respectively, and these sets
of relays cooperate mutually with each other and indi-
vidually with their respective reperforator transmitter
units to contrel the selective establishment of a connec-
tion to one or the other of the reperforators, if idle,
through the cross bar switch.

The transmitting portions of reperforator transmitters
9-08 and 9-09 are associated with the outgoing channel
8-03, which has hereinbefore been identified as the re-
ceiving channel from the standpoint of the subscriber sta-
tions of party line 8-01. These transmitters have sets of
contro! relays 9-13 and 9-14, respectively, and there is
also a common set of control relays 9-16, the three sefs
of relays cooperating to give one or the other of the
transmitters access to the outgoing channel §-03.
A transmitter start circuit, identified by the reference nu-
meral 9-17 cooperates with the incoming line circuit
9-01 and the set of control relays 9-16 to transmit to
‘the outgoing channel 8-03 2 set or pattern of code sig-
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nals for starting one of the transmitters associated with
the party line 8-01. The circumstance under which
this operation occurs is that when one of the party line sta-
tions that has been transmitting completes its transmission,
it sends, at the end of the message, or at the end of the
last message of a group of messages, an end-of-transmis-
sion signal which causes the transmitter start circuit
first, to interrupt either of the transmitters associated with
outgoing channel 883 that may then be in operation,
without mutilating a code combination; second, to trans-
mit a signal which will blind to the transmitter start sig-
pals any receiver on the party line that has been receiv-
ing the message from the transmitter; third, to transmit a
selecting code for selecting and starting the next trans-
mitter in a rotational program, if that transmitter has
message material awaiting transmission; fourth, to trans-
mit additional transmitter selecting codes until one is
found which has a waiting message and begins to trans-
mit that message or until the entire roll of transmitters
has been called and none has been found to have a mes-
sage waiting; and fifth, to unblind the party line r1e-
ceiver or receivers which had been receiving a message
from the transmitter which was interrupted and there-
after to restart that transmitter. Transmitter start cir-
cuit 9-17 has associated with it a set of manually oper-
able start keys 9-18 by means of which the automatic op-
eration of the transmitter start circuit may be initiated
and stopped, and alternatively the transmitter selecting
code for any one of the subscriber stations may be trans-
mitted under manual stimulus.

Transmitting channel 8-33 of the single station line
8-31 is connected at the switching center to an incoming
line circuit 9-21 which has associated with it a re-
perforator transmitter set 9-22 and a receiving only tele-
typewriter 9-23, eiether or both of which may be con-
nected to receive a message from station 8-34, accord-
ing to the address codes preceding the message. A di-
rector circuit 9-24 is associated with the transmitter of
reperforator transmitter set 9-22 for decoding the ad-
dress codes preceding a message and for operating, under
the supervision of the sequence circuit 10-01, its own
select magnet 11-02 and thereafter one of the hold
magnets according to the destination of the message as
determined by the director circuit.

On the outgoing side, the single station line has the
reperforator transmitter sets. 9-26 and 9-27 and their
associated sets of control relays 9-28 and 9-29 pertain-
ing to the admission of an outgoing message into one
or the other of the reperforators, and the individual sets
of control relays 9-31 and 9-32, supervised by the com-
mon set of control relays 9-33 pertaining to the opera-
tion of one or the other of the two transmitters to trans-
mit a message over line channel 8-32 which, from the
viewpoint of station 8-34 is the receiving channel.

A second switching center, which is shown in Figs.
3 to 7 is illustrated as including two full duplex party
lines and no single station line. These lines are shown in
Fig. 7 and are similar to the party line shown in Fig.
8 except that one has a smaller number of stations and
the receiving equipments are assigned different individual
address codes. One of the party lines has its trans-
mitting and receiving channels designated by the refer-
ence numeral 7-01 and includes nine stations. The in-
dividual address codes for the recetving equipments of
these subscriber stations, taking them in order from left
to right are BF, WE, GB, RC, XW, CG, LQ, BP and
DR. In addition each of these stations has the universal
group address code CQ and certain of them have others
of the group codes previously identified. The trans-
mitter selecting codes for the stations associated with
party line 7-01 are the same as those for the party line
8-01. The reason for this is that each party line has
its own transmitter start circuit at its switching center
which transmits. the transmitter start codes over its own
party line only, so that transmitter start codes are never
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transmitted from one switching center to another nor
from one line to another through a switching center and
it is only necessary that there be no duplicate assignment
of transmitter selecting codes among the stations on any
one party line. The other party line has its transmitting
and receiving channels identified collectively by the refer-
ence numeral 7-02. It has one secondary switching
center or station control circuit serving three stations, the
receiving equipments of which are identified by the
individual address codes QX, NN and BI and each of
the receiving equipments also has the universal group
code CQ and the station QX has also been assigned the
group code BL. The transmitters of the three stations
associated with party line 7-02 have three of the selecting
codes employed in connection with the party lines 7-01
and 8-81, namely, A, L and Y. At the switching center
shown in Figs. 3 to 6, the party lines 7-01 and 7-02
have terminating equipments for the transmitting and
receiving channels like that of the party line 8-01 at
the switching center shown in Figs. 9 to 12, including a
transmitter start circuit.

The switching center shown in Figs. 9 to 12, in addi-
tion to serving the party line 8-01 and the single sta-
tion line 8-31, also has connection directly and indirectly
by means of trunk circuits with other switching centers.
At the bottom of Figs. 7 and 8 a multiple channel trunk
directly connects the switching center shown in Figs. 9 to
12 to the switching center shown in Figs. 3 to 6. It has
been assumed that there is sufficient traffic from the
switching center at the right, comprising Figs. 9 to 12
to the switching center at the left comprising Figs. 3 to
6 to justify three transmission channels in that direction
and these three channels are designated by the refer-
ence numerals 8-41, 8-42 and 8-43. It has further
been assumed that the volume of traffic in the opposite
direction is not so heavy and that it may be accommo-
dated by two channels designated 8-46 and 8-47. When
there is still less traffic between two switching centers a
simple full duplex trunk, comprising a single transmis-
sion channel in each direction may be provided, and two
such trunk circuits terminating at the switching center
in Figs. 9 to 12 are shown, one, designated by reference
numeral 8-48, extending to a switching center 8-51,
represented merely by a labeled rectangle, and the other,
designated by the reference numerals 8-49 terminating
at a similarly represented switching center designated by
the reference numeral 8-§2. As indicated in Fig. 8, it
has been assumed that switching center 8-51 serves sta-
tions having the individual address codes BN, BX, CA
and QA as well as others, and having group codes BK,
BL, BR and CQ. With reference to switching center
8-52 it has been assumed that stations served by that
switching center have individual address codes BS and
BU as well as others, and group code designations BL,
BR and CQ.

A full duplex trunk circuit designated 8-53 connects
switching center 8-52 to the switching center shown in
Figs. 3 to 6 and another switching center 8-54, with ref-
erence to which no code assignments have been assumed,
is connected to the switching center at the left, namely,
Figs. 3 to 6, by full duplex trunk circuit 8-56. In view of
the fact that no other trunk circuits have been shown in
association with switching centers 8-51 and 8-54 it is to
be assumed that neither has direct connection with the
other nor with switching center 8-52 and that switching
center 8-51 cannot directly reach the switching center
shown in Figs. 3 to 6, nor can the switching center 8-54
directly reach the switching center shown in Figs. 9 to 12.
This arrangement of switching centers, which is typical,
gives rise to certain patterns of traffic flow. For exam-
ple, a message originating at one of the subscriber sta-
tions served by switching center 8-81 for transmission to
station BS served by switching center 8-52 will enter
switching station 8-51, be switched cross-office at that
switching center to trunk circuit 8-48, will enter the
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$witching cenfer shown in Figs. 9 to 12, be switched
cross-office thereat to the trunk circuit 8-49, enter switch-
ing center 8-52, be switched cross-office thereat and trans-
mitted over the line on which station BS is located to
that station. A message originating at 'a subscriber sta-
tion served by switching center 8-51 for station XW
served by the switching center in Figs. 3 to 6 will enter
switching center 8-51, be switched cross-office to trunk
8-48, enter the switching center shown in Figs. 9 to 12,
be switched cross-office to one of the channels 8-41, §-42
and 8-43 of the multichannel trunk, enter the switching
center shown in Figs. 3 to 6, be switched cross-office to
party line 7-01 and be switched at subordinate switching
center or station control circuit 7-83 through to receiving
teletypewriter of station 7-04 which has the address code
XW. A message originating at one of the subscriber sta-
tions served by switching center 8-51 having as its desti-
nation one of the subscriber stations served by switching
center 8-54 would follow the same routé as that just
traced except that at the switching center shown in Figs.
3 to 6 it would be switched cross-office to trunk circuit
8-56, over which it would be transmitted to switching cen-
ter 8-54, be switched cross-office thereat and transmitted
out over the appropriate line to the addressed subscriber
station. A message originating at one of the subscriber
stations contained in Fig. 7 and having as its destination
one of the subscriber stations on partly line 8-01 or
single station line 8-31 or one of the subscriber stations
served by switching center 8-51 would be transmitted
over one of the channels 8-46 and 8-47 of the multi-
channel trunk and then would be switched cross-office at
the switching center shown in Figs. 9 to 12 to the appro-
priate outgoing line or trunk.

It will be noted that there is a possibility of routing
mmessages ‘which must travel between the right and left-
hand switching centers over trunk circuits 8-49 and 8-53,
with a cross-office switch at switching center 8-52, instead
of transmitting them over the more direct multichannel
trunk. For example, the trunk channels 8-46 and 8-47
might be loaded almost to their capacity whereas trunk
circuits 8-53 and 8-49 might be rather lightly loaded.
It might then be decided that messages for the station 8—
34 on the single station line 8-31, whether originating at
one of the subscriber stations served by switching center
8-54 or at one of the subscriber stations on party lines
7-01 and 7-02, when switched cross-office at the switch-
ing station shown in Figs. 3 to 6, instead of being switched
to the multichannel trunk, shall be switched instead to
trunk 8-53. This may be accomplished, as will be more
fully described hereinafter, simply by wiring the switch-
ing circuits at the switching center in Figs. 3 to 6 so that
in response to the address code BG trunk 8-53 shall be
seized instead of the multichanne] trunk comprising chan-
nels 8-46 and 8-47. .

. At the switching center shown in Figs. 9 to 12 the in-
coming channel of trunk 8-48 terminates in a terminat-
ing circuit or incoming trunk circuit 9-36 which is simi-
lar to the incoming line circuits 9-91 and 9-21. Asso-
ciated with the incoming trunk circuit is a reperforator
transmitter unit 9-37 and this in turn has associated with
it a director circuit 9-38 which is similar to the director
circuits 9-07 and 9-24. Director cirenit 9-38 controls its
own select magnet 11-03 under the supervision of se-
quence circuit 10-01 and selects one of the hold magnets
at the bottom of Fig. 12 for switching a message to an
outgoing line or trunk circuit as determined by the ad-
dress code accompanying 2 received message.

The outgoing channel of trunk 8-48 has reperforator
transmitter sets 9-41 and 9-42 and appropriate control
relays similar to those associated with reperforator trans-
mitters 9-26 and 9-27 for controlling the admission of
an outgoing message into one or the other of the reperfo-
rators and for controlling transmission by one or the other
of the transmitters over the outgoing trunk channel.

The equipment which terminates the incoming channel
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of trunk 8-49 duplicates that terminating the incoming
channel of trunk 8-48 and has been represented by the
labeled rectangle 9-43. Similarly, the equipment at the
switching center associated with the outgoing channel of
trunk 8§-49 duplicates that associated with the outgoing
channel of trunk 8-48 and has been represented by the
labeled rectangle 9-44, . The director for the incoming
channel of trunk 8-49 controls select magnet 11—04.

The multichannel outgoing trunk comprising channels
8-41, 8-42 and 8-43 differs from the equipment associ-
ated with the single channel outgoing trunks in that there
are no reperforator transmitter units included in the
equipment. Instead there is certain relay equipment com-
mon to all of the outgoing channels, designated by the
reference numeral 10-02 and other relay equipment in-
dividual to each of the outgoing channels, designated 16—
03, 10-04 and 10-06. . When one of the director circuits
decodes an address code of 2 station which is served by
or reached through the switching office shown in Figs. 3
to 6 it will seize one of the outgoing channels of the muil-
tichannel trank, if one ‘or more channels is idle, and the
message will be transmitted from the transmitter associ-
ated with the incoming Tine or trunk circuit over which
the message arrived directly cross-office and out over the
seized channel of the outgoing multichannel trunk. When
all of the channels are busy, a director circuit seeking ac-
cess to them will receive a busy signal, Bécause of the
fact that the channels of the outgoing multichannel trunk
have no reperforator transmitter unit fo provide a per-
manent record of outgoing transmission that is provided
by the reperforator associated with outgoing lines and
single channel trunks, each of the outgoing multichannel
trunks is provided with a receiving only printer, desig-
nated in Fig. 10 by the reference numeral 10-07 which
records outgoing traffic and provides a record to which
reference may be had when any question arises as to loss
of a message or other irregularity.

The two incoming channels 8-46 and 8-47 which, at
the switching center shown in Figs. 3 fo 6 comprise the
outgoing channels of a multichannel trunk, terminate at
the switching center shown in Figs. 9 to 12 in the same
kind of equipment as the incoming channel of trunk
8-48, namely, in an incoming trunk circuit 10-93, re-
perforator transmitter unit 10-09 and director circuit
10-10 in the case of channel 8-46, and incoming trunk
circuit 10-11, reperforator transmitter unit 10-12 and
director circitit 10-13 in the case of channel 8-47. There
is nothing about the terminations of channels 8-46 and
8-47 that identifiss them as being interrelated at their
point of origin as channels ©of a multiple channel trunk
and to all intents and purposes they are merely incoming
channels of ordinary full duplex trunks. Director cir-
cuits 10-10 and 10-13 have their individual select mag-
nets 12-02 and 12-93, respectively, which they operate
when establishing a connection through the cross bar
switch to an outgoing line or trunk. L

It may be desirable to have one or more message re-
ceiving stations located in the switching center itself, or
at one or more nearby points which may be considered
as being local in character. The provision of. direct lines
from the switching officé to such local stations avoids
the necessity of receiving the messages at the switching
center and sending them to theéir ultimate local destina-
tion by messenger. Since thére may be sufficient traffic
for such local outlets, whetheér located in the switching
center or at a distance therefrom, to require moré than -
one receiving recorder, the principle of the multiple
channel trunk has been applied to the service of provid-
ing local multiple outlets, a message for any such outlet
being switched directly through the cross bar switch and
cross-office to one of a plurality of receiving only printers,
providing one or more printers of the outlet is idle. This
arrangement is exemplified in Fig. 10 by a common set of
control relays represented by the rectangle 10-16 and
sets of control relays represented by the rectangles desig-
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nated 10-17 and 10-18 individual to the receiving only
teletypewriters 10-19 and 10-21, respectively. The local
outlet 10-16 has been assigned the individual address
code CR and this outlet is also included in the group of
stations that receives messages preceded by the group
code BL and, of course, the outlet also receives any
message preceded by the universal group code CQ. Two
receiving printers have been indicated and it is indicated
in the rectangles representing their individual sets of con-
trol relays that they are the first and fourth of a plu-
rality of printers comprising the outlet. It has been
found convenient and feasible to expand such an outlet
to as many as ten receiving printers when traffic condi-
tions warrant that many.

As many different local outlets as are required may be
provided, it being understood that each local outlet is
designated by a different individual address code, in addi-
tion to any group codes and it being also understood that
each such outlet may comprise a plurality of recorders
any of which, when idle, is available to record a message.
A second local outlet is indicated by the common set of
relays 10-22, the individual set of relays 10-23 and a
typing reperforator 10-24. This local outlet, which has
the individual address code GD and which is also re-
sponsive to the group codes BR and CQ, has been indi-
cated as comprising only one recorder but it may be ex-
panded by the addition of recorders and their individual
sets of control relays. The typing reperforator may be
provided under the circumstance that it may be desirable
to retransmit the received message over some other sys-
tem, as in the case of the receiving reperforator 8-18 at
station 8-89, or that within the discretion of an attendant
it may be desirable to retransmit the message within the
system herein disclosed, by the addition to the perforated
message tape of the address code of a station to which
the message is to be transmitted and the introduction of
the message into the system at an originating station
which is a part of the switching center, as will be de-
scribed hereinafter. It will be apparent that a local out-
let should comprise receiving only printers or typing
reperforators but that it should not include both for the
reason that there is no sclective choice as between one
or another of the recorders or receivers of a local outlet
and it would not be possible to direct a message to one
or the other of the two types of recorders within a local
outlet. When a local outlet is located within a switching
center and is intended as a switching center destination
of messages it may supplement the receiving only printers,
such as the printers 9-03 and 9-23 associated with in-
coming line circuits. Such a local outlet is the only
switching station message destination available to incom-
ing trunks because, for reasons which will be set forth
hereinafter the incoming trunks do not have receiving
only teletypewriters selectable along with or alternatively
to the incoming trunk receiving reperforators.

In addition to the lines and trunks terminating at each
switching center as hereinbefore described, message orig-
inating equipment is provided to enable the switching
center, as an originating station, to transmit messages se-
lectively to any or all of the stations of the system by
properly addressing the messages in the same manner that
they are addressed and transmitted by an outlying sub-
scriber station. The originating equipment is shown in
Fig. 10 and comprises a keyboard perforator 10-26 and
a transmitter distributor 10-27 controlied by tape per-
forated in the keyboard perforator or by tape produced
in some other perforator as for example, a miscellaneous
intercept perforator which will be described hereinafter.
A monitoring teletypewriter printer 10-28 is provided and
is so arranged that it may monitor the message as it is
perforated in the tape or it may monitor the signals as
transmitted by the transmitter distributor 10-27. The
perforating equipment, the transmitting distributor and
the monitoring printer are similar to the equipment lo-
cated at remote subscriber stations, such as station 8-07,
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for example. A set of control relays 1029 is associated
with transmitter distributor 10-27 and also with a di-
rector circuit 10-31 for. the originating station, and
transmitter distributor 1027 is arranged to transmit in
cooperation with and under the control of director cir-
cuit 10-31. ‘This director circuit controls its individual
select magnet 12-64 and selectively controls any of the
hold magnets in Fig. 12 for directing a message to an
outgoing line or trunk in accordance with the address
code preceding the message. The originating station may
be considered as a transmitting-only station local to the
switching center.

The switching center is also provided with intercept
equipment shown in Fig. 10. Two of these intercept cir-
cuits have been designated as “willful” intercept and are
indicated by reference numerals 10-32 and 10-33. These
circuits are arranged to receive messages which are prop-
erly addressed and transmitted through the switching
equipment but which, for some reason, it is desired to in-
tercept and prevent from being transmitted immediately
to their respective stations of address. This is convenient
in case certain stations are idle during certain hours or
days when other stations are not idle. Not only would
there be little or no point in transmitting to stations that
are not open for the transaction of business but such sta-
tions might be completely closed down, unattended and
therefore incapable of receiving messages. Similarly, in
case of trouble conditions arising at any station, it may
be desirable to route messages addressed to that station to
intercept until the trouble has been cleared and thus pre-
vent those messages from being lost or from interfering
with the operation of the system or the transmission of
messages to other stations not in trouble. The seizure of
willful intercept 10-32 is effected by hold magnet 12-06.
The hold magnet and associated vertical column of con-
tacts for willful intercept circuit 10-33 have not been
shown in Figs. 11 and 12.

The switching of messages into either of the willful
intercept circuits instead of to the appropriate line or
trunk circuit over which the addressed station is reached
is accomplished by means of a set of intercept keys rep-
resented by the labeled rectangle designated by the refer-
ence numeral 9-51. This set may include a key for each
station served by the particular switching center, for each

5 outgoing trunk, for the local outlets and for the various

group address codes. Ordinarily a switching center will
not have intercept keys for individual stations served
by other switching centers because the most reliable in-
formation as to whether or not a station is closed down
is likely to be available at the switching center serving
that station, and in addition it is desirable to permit traffic
to proceed as far as possible toward its destination rather
than to willfully intercept it at a switching center other
than that serving the addressed subscriber station. Un-
der some circumstances the volume of traffic may be in-
sufficient to warrant the provision of more than one will-
ful intercept circuit. In other cases two such circuits
may be insufficient to accommodate the traffic and in that
event one or more additional willful intercept circuits
may be provided. As will be described hereinafter in
greater detail the intercept keys are arranged for the in-
terception of messages on an address code basis in either
but not both of the willful intercept circuits 10-32 and
10-33. In this way the flow of traffic into the two inter-
cept circuits may be equalized.

Each of the willful intercept circuits 10-32 and 10-33
is provided with a reperforator transmitter unit, desig-
nated 1036 and 10-37, respectively, which may be simi-
lar to the reperforator transmitter anijt used with incom-
ing lines or trunks, such as the unit 9-06. Messages di-
rected to willful intercept are properly addressed and ac-
cordingly they may be retransmitted through the system
without any further attention by the operator, which is
the reason for providing the automatically operating re-
perforator transmitter combination units. The transmit-
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ferg are associated with director circuits-10-38 and 10-39,
respectively, which in turn control the select magnets
12-07 and 12-08, respectively. The transmitters of the
willful intercept circuits thus have access to all outgoing
lines and trunks and to the local outlet circuits when
there is no longer any necessity for intercepting mes-
sages addressed to particular destinations and their in-
tercept keys have been restored.

Another intercept circuit, which is a special purpose in-
tercept and is reached on a code selective basis, is desig-
nated by the reference numeral 10-41. The code selec-
tive intercept circuit 10-41 is seized by operation of
hold magnet 12-09 in response to particular address
codes, such as QB and QC preceding a message received
over any line or trunk. Actually the letter Q is a prefix
for a subscriber station address code, the letters B and
C being the first character of each of those address codes.
It will be remembered that in the foregoing general de-
scription of Fig. 8 it was stated that the station 8-12,
in addition to its individual address code CD, also has
a special purpose address code CC and that the single sta-
tion 8-34 which terminates line 8-31, in addition to its
individual address code BG, also has a special purpose
code BJ. These address codes, with the prefix Q become
QBJ and QCC. QB and QC serve as two-letter address
codes and will cause the messages following them to be
switched into the code selective intercept circuit 1041,

This intercept circuit is provided with a reperforator
transmitter unit 10-42 and the transmitter has associated
with it a director circuit 10-43 which controls select mag-
net 12-11. The director circuit 1043 is arranged to dis-
card the prefix code Q so that when the message as re-
corded by the reperforator is retransmitted it will be pre-
ceded by the address codes BT or CC and will accord-
ingly be switched to its proper destination.

Still another type of intercept circuit, labeled as a mis-
cellaneous intercept, is designated by reference numeral
10-44. The miscellaneous intercept circnit has, as its re-
cording instrumentality, a typing reperforator 10-46 which
does not have any transmitter associated with it. The
miscellanous intercept circuit is seized by the operation of
hold magnet 12-12. The switching equipment is so ar-
ranged that messages improperly addressed, or messages
preceded by an address code which has been multilated,
or messages for which the switching equipment has im-
properly responded to the address code are directed to
the miscellaneous intercept circuit. Thus if messages are
preceded by code combinations which are not assigned
to any receiving device or station they will be routed to
the miscellaneous intercept circuit. Tnasmuch as the ad-
dress codes of messages are usually faulty as received in
the miscellaneous intercept circuit or position they will
require the attention of an operator to correct them, so
that there would be no point in providing for the auto-
matic retransmission of the intercepted messages through
the system. If the operator can supply or obtain the
necessary information for correcting the address codes of
the messages received in miscellaneous intercept the tapes
containing those messages may be removed from the typ-
ing reperforator, placed in keyboard perforator 10-26
of the originating station to have the correct address codes
perforated therein, if necessary by splicing a blank piece
of tape to the message tape at the head end of the mes-
sage and perforating the proper address code in the
spliced tape segment, and the corrected tape may then be
placed in transmitted distributor 10-27 of the originating
station for transmission.

Each of the switching centers is provided with a mul-
tiple address circuit, the function of which, broadly stated,
is to establish connections for the transmission of a mes-
sage to a plurality of stations as identified by their ad-
dress codes preceding the message, whether those stations
are on a party line, on a plurality of lines, are served by
different switching offices and reached over trunks, and
any and all combinations of possibilities. The multiple
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address circuit is identified in Fig. 10 by the reference
numeral 18-51. Access to it is had through two vertical
columns of contacts of the cross bar switch under the
control of hold magnets 12-13 and 12-14. Multiple ad-
dress circuit 18-51 has associated with it two reperforator
transmitter units 16-52 and 16-53 and it comprises con-
trol relays and a special ‘director circuit. Any message
originating at an outlying subscriber station or at .the
originating station of the switching center, which is to be
transmitted to a plurality of stations, is preceded by a
special address code which is assigned to the multiple ad-
dress circuit, and the multiple address code is followed
by the address codes of the stations to which the message
is to be transmitted, the last of the address codes being
followed by the message. All subscriber stations, whether
served by the same or different switching centers, use the
same special multiple address code to precede a multiple
address message and for the purposes of the present speci-
fication the code BC has been assigned to multiple address.
When any one of the director circuits decodes the mul-
tiple address code BC it will operate its own select magnet,
and under the control of the relay circuits of the multiple
address circuit, one or the other of the hold magnets 12-13
and 12-14, provided one of the reperforators associated
with a multiple address circuit is idle, to establish a com-
munication path from that director’s transmitter to the se-
lected reperforator of the multiple address circuit, where-
upon the message will be transmitted cross-office to the
seized reperforator of the multiple address circuit.

Since the multiple address circuit includes a single spe-
cial director certain of the control relays cause it to become
actively associated with one or the other of the multiple
address transmitters, for decoding the address codes of
the stations to which a message is to be transmitted. The
special director of the multiple address circuit has con-
nections for seizing either of the reperforators of any out-
going line or trunk, if one such reperforator is idle when
the address code of a station reached over such line or
trunk appears as an address code preceding a message.
The special director of the multiple address circuit also
has connections Tor seizing any one of the channels of a
multichannel outgeing trunk circuit, or any of the receiv-
ing recorders of any local outlet circuit, under the circum-
stance that the address code of a station reached over such
multichannel trunk or the address code of such local out-
let is included among the address codes of a multiple ad-
dress message. These connections are established directly
and not through the cross bar switch. Accordingly the
sequence circuit 10~01 is not involved in the establish-
ment of a transmitting connection of the multiple address
circuit to an outgoing line or trunk reperforator or to an
ouigoing multichanne] trunk or to a local outlet. When
the multiple address director circuit tests for and finds idle
an outgeing line or trunk reperforator, or a multichannel
trunk or local outlet, it seizes such reperforator, trunk or
local outlet, thereby rendering it busy to any other director
seeking to seize it. In the case of an outgoing ling re-
perforator or a local outlet the multiple address circuit
transmits to it the address code which caused its seizure
and then blinds it against response to signals. In the case
of seizure of a trunk, whether it be the reperforator of a
single chanmnel trunk or a channel of a multichannel trunk,
the multiple address circuit generates and transmits, be-
fore blinding the trunk to further signals, a special address
code individual to that switching cénter and having the
same function, when received at any other switching cen-
ter, as the special address code BC, namely, to direct the
message which follows into the multiple address circuit of
that switching center. The reason for this is that when
the multiple address director circuit decodes the address
code of a station which is reached over a trunk circuit it
does not know whether the sequence of address codes in-
cludes those of one or more other stations reached over
the same trunk, in which case a message must be switched
into the multiple address circnit at the remote switching
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center in order to be transmitted to the several stations to
which the message transmitted over the trunk is addressed.
After generating and transmitting the special multiple ad-
dress code which identifies the switching center transmit-
ting it, the multiple address circuit transmits the address
code of the station to be reached over the trunk and blinds
the trunk. Upon encountering additional address codes of
stations on a party line, an outgoing line reperforator of
which the multiple address circuit has already seized, it
unblinds that reperforator, and transmits the further sta-
tion address code or codes and again blinds that reperfera-
tor. Upon encountering the address code or codes of ad-
ditiona] stations reached over a single channel or multi-
channel trunk, an outgoing reperforator or channel of
which the multiple address circuit has already seized, it
unblinds that reperforator or channel, transmits to it the
further station address code or codes but does not again
generate and transmit the special multiple address code,
this code being generated and transmitted once and cnly
once for each trunk reperforator or channel seized, there
being an exception involving group codes, as will be de-
scribed hereinafter.

If this multiple address circuit, when testing for an out-
going reperforator, channel or outlet, encounters a busy
condition, it merely waits until such reperforator, channel
or outlet becomes idle and then seizes it and continues
with the decoding of address codes. When the reperfora-
tors, channels and local outlets represented by all of the
address codes preceding the message have been seized all

are unblinded and the transmitter proceeds with the

transmission of the message to all of them. In the case
of channels of multichannel trunks and of local outlets
the transmission of the message thereover is direct and
immediate and in the case of outgoing reperforators the
message goes into storage in the form of a perforated tape
for retransmission by the outgoing line or single channel
trunk transmitter the same as in cases of seizure of such
reperforators, channels or outlets directly by cross-office
path through the cross bar switch.

- +
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The multiple address circuit has associated with it a
group code circuit, identified by the reference numeral
10-54. This circuit is provided with relays having con-
nections for seizing a plurality of outgoing line or trunk
reperforators and/or multichanne! trunks and/or local
outlets. Traffic conditions under which particular types
of messages are frequently transmitted to a plurality of
stations, always including the same stations, give rise to the
desirability of preceding such a message by a single address

3 code, thereby saving the line and switching time that would

be required to transmit their individual address codes.
Since the group code circuit 10-54 is associated with and
cooperates with the multiple address circuit each message
originating at a subscriber station served by a switching
or at the originating station of that switching cen-
ter and having as the address code only a group code or
codes must be preceded by the multiple address code BC
in order to obtain the services of the group code circuit. A

1essage may be preceded by a single group code or a plu-

y rality of group codes, and group codes may be inter-

spersed with individual station address codes.

When the special director of the multiple address cir-
cuit encounters a group code it calls upon the group code
circuit to seize all outgoing line and trunk reperforators,
multichannel trunks and local outlets to which the mes-
sage must be transmitted, in order to reach all of the sta-
tions represented in the group. The group code circuit
proceeds to seize all of the outlets involved, waits for any
that are busy to become idle, and when all have been
seized informs the multiple address circuit to proceed.
The group code circuit, when it informs the multi-
ple address circuit that all of the required out-
lets have been seized, also directs the multiple ad-
dress circuit to generate the special multiple address
code, because the group code circuit is not equipped 10
determine whether or not a trunk or trunks are included
in the outlets seized in response to the group code. Under
this circumstance, the special director of the multiple
address circuit generates and transmits to all of the seized

The multiple address code BC received by any switch- 40 outlets the special multiple address code which identifies
ing center from one of the subscriber stations which it the switching center sending it and which serves at distant
serves is discarded in that switching center and is never switching centers to route the message into the multiple
retransmitted over any line or trunk. The special multirle address circuit so that access may be had to the group
address code received over a trunk from another switching code circuit. Following this special address code the group
center and identifying that switching center is not retrans- 43 address code is transmitted to all of the outlets involved
mitted by the switching center receiving it, but is discarded in that group code.. After the transmission of the group
by that switching center which transmits instead its own code the outlets are blinded and the special director pro-
individually assigned speciz] multiple address code preced- ceeds to search for more address codes, whether individual
ing the message if that message is to be transmitted on- or group code, or alternatively it finds the deactivate
wardly over another trunk circuit to still another switching 50 code.
center. The transmission of the special multiple address code

Between the address code and the message of a single to all outlets as above described, whereby it may ulti-
address message or between the last address code and the mately be transmitted over single station or multiple sta-
message of a multiple address message a code signal hav- tion lines or to local outlets, results from the fact that none
ing a deactivate function is always included. Tn the case 53 of the seized outlets may be blinded at the time of trans-
of a single address message directed to a station on a party mission of the special multiple address code because they
line it deactivates all of the secondary switching centers must be responsive to the group code which follows it.
or station control circuits associated with that line to In case there are further group codes the multiple address
prevent the selection of additional stations on the line in circuits will again call upon the group code circuit to
response to the occurrence, in the message transmitted to 60 seize the appropriate outlets, and the group code circuit
the selected station, of the sequences of characters repre- will again instruct the multiple address circuit to trans-
senting the address codes of such other stations. In the mit the special multiple address code. The special multi-
case of a multiple address message the deactivate code sig- ple address code will be transmitted to the outlets seized
nal causes the multiple address circuit to unblind the in response to each of the further group codes, whether
seized reperforators, trunk channels or local outlets, to 63 cr not it has already been transmitted to any or all of them
initiate transmission of the message, and to release the by virtue of previous seizure.
special director of the multiple address circuit for nse by Following the last address code, whether it be an in-
the other multiple address transmitter. The deactivate dividual station code or a group code the multiple address
code signal performs the same function when transmitted director will decode the deactivate code which will suspend
over a party line preceding a multiple address message 70 the search for address codes, dismiss the special director
that it has when transmitted preceding a single address circuit and initiate transmission of the message to the
message, namely, to deactivate the station control circuits. seized outlets. The transmission of the special multiple
with this difference that more than one of the stations of address code to outlets other than trunks, such as single
the party line may have been selected in response to their station lines, party lines and local outlets will have no
individual address codes to receive the message. 75 useful or harmful effect as it will merely cause the record-
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ing of corresponding characters having no significance
at subscriber stations, or in the case of the party line will
be absorbed or discarded in the station control circuit

The special multiple address code which is generated
and transmitted over outgoing trunks by the multiple ad-
dress circuit at each switching center and which is different
for and individual to each switching center has, in con-
nection with the transmission of group codes from omne
switching center to another over trunks, a special signifi-
cance and function, namely that of indicating and control-
ling routing and retransmission of group cocde messages.
This is best illustrated by an example, and having refer-
ence to Figs. 3 to 12 it will be assumed that the station
8-34 in Fig. 8 transmits a message preceded by the ad-
dress codes BC and Bl.. For the present the deactivate
code and others that usually accompany address codes but
do not form part of those codes will be disregarded. It
will be noted that the station 8-11 which has the indi-
vidual address code CE on the party line 801 in Fig. 8
has the group code BL assigned to it and is the only station
on that party line that is selectable in response to that
particular group code. It will also be noted that the
legends associated with the switching centers designated
by reference numerals 8-51 and 8-52 indicate that one or
more stations served by each of those switching centers
is designated to receive messages preceded by the group
code BL. Finally the station in Fig. 7 on party line 7-02
that has the individual address code QX also has the group
code BL.

Referring now to Fig. 9 the multiple address code BC,
received over line 8-33 by incoming line circuit 9-21
will be recorded by the reperforator and sensed by the
transmitter of the combined reperforator-transmitter unit
9-22 and will be decoded by director circuit 9-24. This
director circuit will operate select magnet 11-02 and
one or the other of the hold magnets 12-13 and 12-14
to cause the multiple address code BC followed by the
group code BL and then by the message to be recorded
in the reperforator of reperforator-transmitter unit 10-52
or 10-53 in Fig. 10. ‘The transmitter associated with
that reperforator will transmit the multiple address code
BC to the special director circuit 16-51 of the multiple
address circuit, which will decode it and discard it. The
group code BL will next be decoded as a result of which
the multiple address circuit will call upon the group code
circuit to seize necessary outlets. Assuming that the
group code circuit encounters no busy condition it will
seize one of the reperforators of the reperforator trans-
mitter sets 9-08 and 9-09 to provide for transmission
of the message to the station 8-11, it will seize the re-
perforator of onme of the reperforator transmitter sets
9~41 and 9-42 for the transmission of the message to
switching center 8-51, it will seize one of the reperfora-
tors in the outgoing trunk apparatus 9-44 for trans-
mission of the message to switching center 8-52 and it
will seize one of the multichannel trunk channels 10-93,
10-04 and 10-06 for transmission of the message to
the switching center shown in Figs. 2 to 6. Since the
group code circuit 10-54 has seized trunks it will instruct
the multiple address circuit to proceed by transmitting
first the special multiple address and routing code fol-
lowing which the multiple address circuit will transmit
the group code BL. Since the latter code has been as-
sumed to be the only one preceding the message the de-
activate code will cause the special director of the mul-
tiple address circuit to be dismissed and will cause the
transmitter to proceed to transmit the message to the
several reperforators which have been seized, to one
of the trunks of the multichannel trunk and also to one

of the receiving only printers of the local outlet which 7

has the individual address code CR as well as the group
code BL.

When the transmitters associated with the several re-
perforators are given access to their associated outgoing
line or trunk circuit they transmit the message there-
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over, preceded by the routing code BA and the group
code BL. The message preceded by these codes is trans-
mitted directly from the multiple address circuit trans-
mitter to the seized channel of the outgoing multichannel
trunk and to the seized receiving only printer of the local
outlet having the individual address code CR. The rout-
ing code BA has no effect at the station CE on the party
line, it being absorbed or discarded in the station con-
trol circuit 8-23. It has no effect at the local outlet CR
other than to be printed by the receiving only teletype-
writer and this will be recognized as having no signifi-
cance in so far as the message is concerned.

At the switching center 8-51 the routing code BA
will cause the message to be switched -across-office into
the multiple address circuit and the group address code
BL will cause the multiple address circuit to call upon
the group code circuit to seize the proper outlets. Now
it will be noted that the message for the group of sta-
tions designated by the group code BL might have origi-
nated at one of the subscriber stations served by switch-
ing center 8-51 and under that circumstance fthe mes-
sage would be transmitted over trunk circuit 8-48 to the
switching center shown in Figs. 9 to 12 and there retrans-
mitted to the party line station designated by the indi-
vidual address code CE, to the local outlet identified by
the individual address code CR, over trunk $-49 to
switching center 8-52 and over one of the channels of
the multichannel trunk to the switching center shown in
Figs. 3 to 6. Since the message was assumed to have
been transmitted to switching center 8-51 from the
switching center shown in Figs. 9 to 12, it should not be
transmitted back over trunk 8-48 to the latter switching
center. The routing code BA, in additicn to causing
cross-office seizure of the multiple address circuit at
switching center 8-51, serves to inform the greup code

. circuit that the message arrived over trunk 8-48 from
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the switching center shown in Figs. 9 to 12 by operating
switching apparatus to prevent the seizure of trunk 8-48
as one of the outlets over which the message is to be
retransmitted. Since switching center 8-51 is indicated
as having no other trunk circuit connection than the
trunk 8-48 the message will be retransmitted only to such
of the subscriber stations served by switching center 8-31
as are identified by the group code BL.

At the switching center 8-52 the reception of the
routing code BA will cause the seizure. of the multiple
address circuit, and the decoding of the group code BL
by that circuit will cause the group code circuit to be
called upon to seize the appropriate outlets. The rout-
ing code will operate switching apparatus. to preclude
seizure of trunk 8-49 as one of these outlets, because
the message arrived at switching center §-52 over this
trunk from the switching center shown in Figs. 9 to 12,
the routing code evidencing this because the switching
center shown in Figs. 9 to 12 is the only one that trans.
mits the routing code BA. The routing code will also
preclude the seizure of trunk 8-53 extending from switch-
ing center 8-52 to the switching center shown in Figs. 3
to 6. The reason for precluding the seizure of trumk
8-53 is that the message is being transmitted directly
from the switching center shown in Figs. 9 to 12 to the
switching center shown in Figs. 3 to 6 over one of the
channels of the multichannel trunk, and it would be un-
desirable and unnecessary for the message to be received
at the switching center shown in Figs. 3 to 6 over two
different routes. Since switching center 8-52 has been
shown as having no other trunk comnection than the
trunks 8-49 and 8-53 the message will be retransmitted
only to those of the subscriber stations served by switch-
ing center 8-52 that are identified by the group code BL.

Finally the routing code BA, received over one of
the channels of the multichannel trunk at the switching
center shown in Figs. 3 to 6, causes the message to be
switched into the multiple address circuit, and the group
code circuit precludes the seizure of trunk 8-53 extend-



2,766,318

27

ing to switching center 8-52 and also precludes seizure
of either of the outgoing channels 846 and 8-47 of the
multichannel trunk extending to the switching center
shown in Figs. 9 to 12. The message will be retrans-
mitted over trunk 8-56 to switching center 8-54, if the
latter switching center has any subscriber stations iden-
tified by the group code BL, no specific assignments of
address codes having been assumed for subscriber sta-
tions served by the switching center 8-54 or if that switch-
ing center has no such stations the switching center shown
in Figs. 3 to 6 will seize only the party line 7-92 for
transmission of the message to its party line station iden-
tified by the individual address code QX. If the switch-
ing center shown in Figs. 3 to 6 does seize trunk 8-56
as one of the transmission channels over which a mes-
sage preceded by the group code BL is to be retransmit-
ted it will suppress or discard the routing code BA and
generate and transmit ahead of the group code BL its own
routing code which will be assumed to be BD. This
routing code, received at switching center 8-54 would
prevent retransmission of the message to the switching
center shown in Figs. 3 to 6.

Consideration will now be given to the condition that
would arise if the routing codes individual to the switching
centers, indicating the switching center from which a group
code message has been received and controlling retransmis-
sion of the message, were not employed. The switching
center 8-51 would retransmit the message to the switch-
ing center shown in Figs. 9 to 12 which would again re-
transmit it to all of the outlets to which it originaily trans-
mitted it. The switching center 8-52 would retransmit it
to the switching center shown in Figs. 9 to 12, which would
again transmit it to all of the outlets to which it originally
transmitted it including the switching centers 8-51 and

8-52. The switching center 8-52 would probably also ¢

retransmit it over trunk 8—53 to the switching center shown
in Figs. 3 to 6, where it would be retransmitted over
trunk 8-53 to switching center 8-52 and where it also
would be retransmitted over the multichannel trunk to
the switching center shown in Figs. 9 to 12 as a result of
having received it from that switching center and where
it would additionally be retransmitted to the switching cen-
ter shown in Figs. 9 to 12 as a result of having received it
from the switching center 8-52. The entire system would
become occupied endlessly in the repetitious retransmis-
sion of this message. By the use of the routing cedes in-
tolerable transmission on a repetitive basis is prevented
and the routing of group code messages which may orig-
inate at any point in the system is regulated and controlled.

The multiple address circuit 10-52 has associated with
it and with the group code circuit a special multiple ad-
dress intercept circuit 10-56 which may have associated
with it as a receiving instrumentality either one or two
typing reperforators. Multiple address intercept circuit
10-56 has been shown as having two typing reperforators
10-57 and 10-58. When the multiple address intercept cir-
cuit is provided with one typing reperforator it is arranged
to receive from either reperforator-transmitter unit of the
multiple address circuit. When two typing reperforators
are provided each is assigned to one of the multiple ad-
dress reperforator-transmitters.

The multiple address intercept circuit 10-56 serves
dually as a miscellancous intercept and willful intercept
circuit. Whenever the multiple address director encoun-
ors an incorrect or garbled directing code which does not
correspond to any station or group of stations on the sys-
tem it seizes the multiple address intercept circuit, the
non-valid code which caused the seizure and all following
address codes, whether individual or group codes and
whether valid or non-valid, the deactivate codes, the com-
plete text of the message and the end-of-message signals
being recorded. Thus the operator at the switching cen-
ter may determine which of the codes in the sequence of
address codes cause the scizure of the intercept circuit.
The addition of the intercept as an outlet does not prevent
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the multiple address director from continuing its normal
function of selecting outlets corresponding to all other
address codes, whether individual or group, following the
one which caused the seizure of the intercept circuit.

As a willful intercept, the multiple address intercept
circuit operates in accordance with the setting of the in-
tercept keys 9-51 which, as previously described, also con-
trol the transmission of individually addressed messages
into the willful intercept circuits 10-32 and 10-33 instead
of to the addressed transmission channels. When the
multiple address director circuit encounters the individ-
ual address code of a station for which there is an oper-
ated intercept key at that switching center it will seize the
multiple address intercept circuit and transmit to it that
address code, all following address codes, the deactivate
code, the text of the message and the end-of-message sig-
nals. Similarly when a group code is encountered that
includes a station for which the intercept key-is operated
the multiple address intercept circuit will be seized and
will Teceive that group code, all following address codes
whether individual or group, the deactivate codes, the text
of the message and the end-of-message signals.

There is this difference in the operation under the con-
ditions of willful seizure of the multiple address intercept
circuit in response to an individual address code and will-
ful seizure in response to a group cocde. In the former
case the line circuit for the line over which the particular
subscriber station is reached will not be seized for trans-
mission of the message to that station. In the case of a
group code the outlet will be seized and the message trans-
mitted to it regardless of the interception because neither
the multiple address circuit nor the group code circuit can
determine whether the line is a single station line or a party
line and whether two or more stations, in the case of a
party line, are to receive a message preceded by the par-
ticular group code and only one of those stations is being
intercepted. The recording of all address codes follow-
ing one which causes seizure of the multiple address inter-
cept circuit enables an operator to check for all intercept
conditions that were in effect at the time of seizure of the
intercept circuit, so that the message may be retransmit-
ted to all stations that should receive it when the intercept
restriction on transmission to stations has been lifted by
the restoration of their intercept keys.

With general reference to any switching center, the
speed of transmission across-office from the transmitter
associated with an incoming line or trunk reperforator to
the reperforator associated with an outgoing line or trunk
may be at any desired speed, being independent of the
speed of transmission over the lines. In addition the speed
of transmission over the various lines of the system may
be different and the equipment at the switching center
may be arranged to receive from and transmit to the vari-
ous lines at their respective speeds of transmission and
to transmit from a storage repeater comprising an incom-
ing reperforator and transmitter to a storage repeater com-
prising an outgoing reperforator and transmitter at still a
different speed or at either of the other speeds. Good serv-
ice with a fully loaded system requires a speed of trans-
mission from one storage repeater to another at least as
high as or higher than the highest speed of transmission
over lines terminating at the switching center.

Indicating and alarm circuits are provided to indicate
the improper operation of the system and to prevent the

- loss of messages and the direction of messages to equip-

ment which is not functioning properly. If transmission
over an incoming party line ceases for longer than a pre-
determined interval of time the transmitter start circuit
will automatically be started into operation to initiate
transmissicn from another transmitter, it being undesir-
able that any station on the party line shall deny other sta-
tions on the same line access to the transmitting channel
while withholding transmission itself for an appreciable
length of time.

If a connection is not established to an idle line within
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a predetermined irterval of time, a trouble condition will
be indicated to attract the attention of an attendant.
These trouble conditions generally require some response
on the part of the attendant to cancel the indication and
restore the system to its operative condition after the par-
ticular trouble has been noted and corrected.

The recording instruments are provided with alarm cir-
cuits which cooperate with the receiving and switching
circuits and indicate a trouble condition when the record-
ing instruments are connected to a transmission path or
when signals are directed to the respective recording in-
struments and these instruments do not respond.  Briefly
these trouble indicating circuits and equipment comprise
a time delay relay or other delay apparatus the operation
of which is initiated by the connection of the receiving
device to a transmission path or by the reception of the
signals. If the receiving device does not respond to these
signals within a predetermined interval of time a trouble
condition is indicated. If, however, the recording in-
strument does not respond within its time interval the
trouble indicating device is restored to normal without
indicating any trouble condition.

‘When a trouble condition is indicated the recording
device is generally maintained busy, thus preventing the
direction of messages to this equipment so long as the
trouble condition exists,

In addition, indicating devices are provided to indicate
when the supply of unperforated tape or stationery indi-
vidual to each of the recording devices is reduced below
a predetermined minimum quantity, to afford the at-
tendants sufficient time to replenish the supply before
any messages are lost due to the absence of storing or
recording tape in the receiving device. In addition, the
recording devices are maintained busy so long as the
supply of available stationery in the machine is less than
a predetermined minimum quantity. Consequently addi-
tional messages will not be directed to the machines when
this condition prevails.

Certain of the machines are arranged to prevent or in-
terrupt the transmission of messages to them when they
do not properly respond to receive impulses. The trouble
indicating circuits are arranged to maintain the machines
busy under these circumstances and thus prevent other
messages from being directed to them and mutilated or
lost.

Certain of the typing reperforators, particularly those
that are not intimately associated with a transmitter in
the form of a combined unit, are provided with means
for feeding out a predetermined length of tape at the end
of a message sufficient to enable the tape to be fed
through an adjacent transmitter up to and including the
end of the message without severance of the tape from
the supply at the reperforator. In some instances an ar-
rangement is provided for causing these reperforators to
test busy until the automatic tape feeding operation has
been completed so that the reperforator cannot be seized
for recording another message while the tape feeding
operation is in progress.

Typical method of operation of the system

In operating systems of this general class or type it is
necessary for the subscribers to perforate tape in a par-
ticular manner especially at the beginning and end of
each message. It is also desirable for the subscriber to
perforate special signals ahead of the message signals and
the addresses thereof when transmission is first started
and after a number of messages have been perforated in
the tape. In order to aid the subscriber in properly per-
forating the various addresses and other control signals
in the tape various routines or operating procedures are
usually specified.

It is to be understood that depending upon the require-
ments and traffic conditicns various types of operating
procedures may be established in accordance with the
requirements to be satisfied. A typical operating pro-
cedure will be described for the system shown in the
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drawings together with certain departures therefrom as
wiil be indicated. It is to be understood, however, that
the system may be operated in other manners and that
the suggested departures from the typical manner of ‘op-
eration are not all-inclusive because many other operat-
ing procedures and departures from the typical operating
procedures may be employed to meet special conditions
when they are encountered.

Although it is not absolutely necessary, it is desirable
that a subscriber, in preparing a message tape on his key-
board perforator, first perforate a number of letters sig-
nals in the tape to provide a short length of tape ahead of
the message which may be readily inserted in the tape
transmitter and fitted to the tape feed mechanism therecf

80 that the tape will feed properly and bring the message

address and text portions to the sensing position in a
proper manner. Following the letters signals it is de-
sirable for the subscriber to perforate a disconnect or
end-of-message signal in the tape which, in the specific
embodiment of the invention disclosed herein, is a figures
signal, followed by an H signal, which in turn is fol-
lowed by a letters signal. It is desirable that this be done
in order to clear out any off-normal condition of the
switching equipment and to condition it to receive and
properly respond to the address and message signals. The

letters signal following the H signal affords time for the

switching apparatus to function properly at the switching
center and two or more letters signals may be inserted.
Letters signals may be inscrted at various times by the
subscriber to provide sufficient time following or between
various directing or control signals to insure that the
equipment will respond properly, and fully establish the
necessary circuits so that none of the following message
signals will be mutilated or lost. Following the letters sig-
nals the subscriber will perforate two characters in the
tape which are assigned to the station for which the mes-
sage is intended. These two character signals are some-
times called directing codes or address codes. Following
the address codes the subscriber will generally perforate a
letters signal followed by the carriage return signal, the
line feed signal and another letters signal, after which
the message will be perforated in the tape. . In order to
facilitate the checking of the system and messages, the
address of the station to which the message is directed
as well as the sender’s address are generally -in-
cluded as a portion of the message. If it is considered
desirable the two characters comprising the address code
may be repeated, and under certain circumstances, the
second appearance of the address code may be useful if
the first one becomes lost or mutilated.

At the end of the message the subscriber will perforate
another disconnect signal, comprising a figures signal, an
H signal and a letters signal or several letters signals, If
the subscriber has another message to transmit ke may
perforate the two characters comprising the address code
of the message immediately following a letters signal, it
being unnecessary to repeat the figures and H signals to
clear out off-normal conditions since the disconnect or
end-of-message signal has just been transmitted. As in the
case of the first message the subscriber will perforate,
after the address code, the letters signal, the carriage re-
turn signal, the line feed signal, the letters signal and the
message. At the end of the message the subscriber again
perforates the disconnect signal comprising the figures
signal, the H signal and the letters signal. The subsciiber
may then perforate the address and text of another mes-
sage, but if he has no other message to be transmitted
at that time he will perforate following the end-of-message
or disconnect signal a second H signal. This comprises
an end-of-transmission signal signifying that the sub-
scriber has no further messages to transmit at that time
and is used only in transmission originating at the sta-
tions of a party line to inform the transmitter start circuit
that the subscriber has finished transmission and that the
line is available to another station for message transmis-

5. sion.
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Specific examples of typical message tapes prepared in
accordance with the suggested operating procedures and
embodying the various switching capabilities of the system
will now be given. It will be assumed first that station
8-07 has message material to be transmitted to station
8-12. The subscriber at station 8-07 will perforate sev-
eral letters signals, a figures signal, an H signal, one or
more letters signals, the signals for the characters CD, a
letters signal, a carriage return signal, a line feed signal,
and a Jetters signal. After these the subscriber preferably
perforates the full address of the station 8-12 as addressee
and the full address of the station 8-07 as sender. There-
after the subscriber will perforate the tape in accordance
with the message, followed by the disconnect or end-of-
message signals comprising the figures signal, an H signal
and the letters signal.

It will next be assumed that the same station 8-07 has
a message to be transmitted immediately following the
previously identified message to be received only by the

receiving teletypewriter 9-03 associated with the incoming ?

line circuit 901 for the party line 8-01 with which the
station 8-07 is associated. The subscriber may perforate
one or more letters signals additional to the one following
the H signal at the end of the preceding message and then
a sequence of signals comprising codes for the characters
GZ, a letters signal, a carriage return signal, a line feed
signal, a letters signal, the text of the message, a figures
signal, an H signal, and one or more letters signals, the
figures, H, and letters signals again identifying the end of
the message and serving as a disconnect signal.

It will now be assumed that the same station 8-07 has
a third message to be transmitted immediately following
the second message to the station 8-34 on the single
station line 8-31 and also to the receiving only tele-
typewriter 9-03, and that the subscriber at station 8-07 has
no further messages to transmit. The sequence of signals
in the tape for this message will be signals for the charac-
ters GH, a letters signal, signals for the characters BG,
a letters signal, a carriage return signal, a line feed signal,

a letters signal, the text of the message including detailed .

address information of the addressee subscriber, the ad-
dressee switching center and the sender, a figures signal,
an H signal, a letters signal, an H signal, and several
letters signals. The sequence figures, H, letters, H, let-
ters following the message serves not only as a disconnect
signal but also as an end-of-transmission signal to signify
that the subscriber at station 8-07 has no further mes-
sages to transmit at that time.

It will next be assumed that the station 8-34 has a

message to be transmitted to station 8-14 and to station |,

7-11 and has no other message for transmission at that
time. The sequence of codes in the message tape will
be several letters signals, a figures signal, an H signal,
a letters signal, the code signals for the characters BC,
a letters signal, the code signals for the characters BB,
a letters signal, the code signals for the characters GB,
a letters signal, a carriage return signal, a line feed signal,
a letters signal, the text of the message, a figures signal,
an H signal, and a letters signal. Although this is the
only message that the station 8-34 has for transmission,
that station has exclusive use of the transmitting chan-
nel 8-33 and there is no transmitter start circuit to be
operated in conjunction with the single station line 8-31
at the switching center so there is no occasion for the
station 8-34 to transmit the end-of-transmission signal
that is employed by stations on a party line.

It will next be assumed that station 8-09 has a message
to be transmitted to all stations designated by the group
code BL. The sequence of signals to be perforated in
the tape will be several letters signals, a figures signal, an
H signal, one or more letters signals, code signals for
the characters BC, a letters signal, code signals for the
characters BL, a letters signal, a carriage return signal,
a line feed signal, a letters signal, the text of the message,

a figures signal, an H signal, and a letters signal. The 75
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absence of an H signal following the last-mentioned let-
ters signal indicates that the same station has another
message for transmission immediately following the
group code message.

It will be assumed that the same station 8-09 has a
message to be transmitted to station $-13, to the sub-
scriber station served by switching center 8-51 which has
the individual code BN, to all of the stations that are
identified by the group code BK and to the station 7-09
in Fig. 7 which has the individual address code LQ.
The sequence of signals perforated in the tape will be
the code signals for the characters BC, a letters signal,
the code signals for the characters GJ, a letters signal,
the code signals for the characters BN, a letters signal,
the code signals for the characters BK, a letters signal,
the code signals for the characters LQ, a letters signal,
a carriage return signal, a line feed signal, a letters signal,
the text of the message, and assuming that station 809
has no further transmission, a figures signal, an H signal,
a letters signal, an H signal, and several letters signals.

It will next be assumed that the station 8-34 has a
message for station 8-12, the message to be transmitted to
the station under the control of its special purpose ad-
dress code CC. The sequence of signals to be perforated
in the tape will be several letters signals, a figures signal,
an H signal, a letters signal, code signals for the char-
acters QCC, a letters signal, a carriage return signal, a
line feed signal, a letters signal, the text of the message,
a figures signal, an H signal, and a letters signal.

It will next be assumed that station 8—-34 has a message
for transmission ‘to local outlet 10-16 at the switching
center. The sequence of signals to be perforated in the
tape will be a code signal for the characters CR, a letters
signal, a carriage return signal, a line feed signal, a letters
signal, the text of the message, a figures signal, an H signal
and a letters signal.

Finally, it will be assumed that a message is received
from the switching center shown in Figs. 3 to 6 and that
the message is to be retransmitted to station 8-06, station
£-08, the stations identified by the group code BR, the
local outlet 10-22, and station CA which is served by
switching center 8-51. The message will be received over
one or the other of the trunk channels 8-46 and 8-47
and recorded by the reperforator transmitter set 10-0%
or 10-12 and the sequence of codes as recorded will be
code signals for the characters BD, which is the routing
code transmitted by the switching center shown in Figs. 3
to 6, a letters signal, code signals for the characters BY,
a letters signal, code signals for the characters CB, a
latters signal, code signals for the characters BD, a letters
signal, code signals for the characters BR, a letters signal,
code signals for the characters GD, a letters signal, code
signals for the characters CA, a letters signal, a carriage
return signal, a line feed signal, a letters signal, the text
of the message, a figures signal, an H signal and a letters
signal.

The messages assumed above have been selected as
representative in order to describe the manner in which
the system operates in transmitting typical messages from
one subscriber to another and from one station to an-
other. It will be readily understood that various other
combinations and destinations of messages may be trans-
mitted by any of the subscriber stations.

Returning to consideration of the messages involved in
the first three sequences of signals hercinbefore given,
after the subscriber at station 8-07 has severed the per-
forated tape from the supply in the keyboard perforator,
he places the tape in transmitter-distributor 8-61.  The
subscriber is then free to direct his attention to other
matters as the transmission of the messages will be con-
trolied from the switching center without further atten-
ticn on the part of the subscriber.

The manner in which these messages are transmitted
through the system will now be described generally with
reference to the switching center. As previously stated,
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‘the swrtchmg center has, associated w1th the’ party “lie
8-01, a set of start keys 1dent1ﬁed by the reference nu-‘;‘

meral 9-18. It is necessary far an operator to actuat a

start key included in this set of keys for each" station'

of the party line until a station has been found which has

message material for transmission, after’ which another

key for each line, and thus common to the stations: on’

that line, may be operated to an’ automatic position and
thereafter the equipment will automatically control thé
scircuit. The reason for requiring an operator to manually
-operate certain keys until a station has been found having
‘message material for transmission is that it serves as a
«check of the system each day when the system is first put
‘into service. If the r'entral station equmment or the ‘trans<
imission lines or the subscrrber stations are not in condr—
ition for transmission and reception’ or if there is some
:trouble therein, it will be 1mpossrb e for the operator at
‘the central sw1tchmg station to receive any messages from
:the stations. Consequently, her attention will' be im*
:mediately directed to the fact that some trouble condition
cexists and she can take steps to have it corrected,

JAs stated above, there is a start key for éach’ of’ the
:stations associated with the party line. There is also an
«©mergency stop key and a key des1gnated manual in one
pposition and automatic in another position. The’ opera-
¢or will operate the latter key to its manual position and
ithen operate one of the start keys, for example, the start
ey for the transmitter 8-17 at station’ §-06, It will be
assumed that transmitter 8—17 has no message tape await-
ing transmission. No signals will be received by reper-
forator 9-02 which signifies to the operator that trans:
mitter 8—17 has no message awaiting transmission. There-
after the operator will actuate another start key, for ex-
ample the key which controls transmitter 8-61 at’ sta‘
tion 8-67. As each start key is operated it sets in oper-
ation a start circuit 9—17 and causes’it to pass through its
cycle of operation involving the starting of one trans:
mitter. During this cycle a sequence of signals ‘will be
transmitted over channel 8-03. The signals transmitted
will comprise first a pause of approximately 7o of a sec-
ond followed by a blank code combination. The blank
code combination will in turn be followed by 4 second
pause which is a condition of marking nature; also’ having
- a duration of about 74 of a second. Following this pause
-the circuit transmits a space signal, by whrch is” meant
-the code combination which represents the separation of
- two successive characters by a blank space. There follows
;a pause, of marking nature, of about ¥4 second, the
-transmission of a code combination for the character
«which represents the particular transmitter to be: started,
:in this instance the code combination for the letter E
by which the transmitter-distributor at station.8-07 is
designated, another pause having a duration of 14 second,
at the end of which a letters signal is transmitted. . ..

The station control circuits 8-21, §8-22, 8-23 and 8-24
respond to the signals transmitted by the transmitter start
circuit. However, only the station control circuit. 8-21
will connect a transmitter to transmitting channel 8-02
and initiate the operation thereof, this being the trans-
mitter 8-61.

Reperforator 9-02 will respond to the signals. trans-
‘mitted by transmitter 8—61 and the attendant at the switch-
irg center, noting that the reperforator is réceiving signals,
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-may operate the manual-automatic key of the transmitter

start circuit to the automatic position, which will there-

.after cause the transmitter start circuit to operate auto-

.matically without further attention from the atténdant.
The figures signal and H s1gr1a1 which precede the ad-

.dress code of the first message in the transmlssmn are -

.effective to restore incoming line circuit 9—01 to normal
{if that circuit should happen to be off normal These
-signals, as well as the address code s1gna1s and, the mes-
sage itself will be recorded by reperforator 9—02 and will
,control transmitter 9-04. The figures and H srgnal W111
syestore director 9-07 to normal if that circuit is off nor-
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.- The director circuit' dis¢irds the' code s1gnals for
ﬁgures and H-and also diséaids any letters signals: The
director’circnit “also discards any blank -signal and any
letter Zsignal. After'discarding the figures, H and letters
signals, -the” transmitter will sense and store and the di-
rector will' décode ‘the signal for the letter C which is the
first character of the address code of station 8—12 to which
the r message is‘addressed. - The transmitter will next sense
the 'signal for ‘the letter D which is the second character
of the address code for the station 8~12 and the director
will decode this signal. As a result of the decoding of
the' two_signals’ the diréctor tests the sefs of relays 9-11
and 9:-12 to determine whether either of the reperforators
of ‘the reperforator—transmltter sets 9-08" and” 9-09 is
idle. If'at the’ time"one" tests idle the director seeks per-
mission of the' sequence ciréuit' 10201 to use the cross-bar
switch to connect transmitter 9-04 to the idle reper-
forator. If no othér director is routing a call through the
cross-bar switch; or when such’ routmg operation’ is com-
pleted; thé dlrector 9-07 operates’its select magnet 11201
and then’ one or the other of the hold magnets 1201  and
12216 to connect ‘transmitter 9-04 to the idle reperforator
This connectlon Having been madé the" transmitter pro-
cééds' to transmit the stored signal for the lefter C, the
signal” for” the leiter D and the sighals which follow,
namer carnage return, ling feed and the body” of the
messdge. During this' transmission the director” circuit
monitors' the’ outgomg sighials’ buf” none- will have any
effect upon’ it except the sequence of s1gna1s for figures
and H, which'is the end-of-message or dlsconnect signal.
When' the transmission’ of ‘the message to the’ seized’ out-
going reperforator hag been completed -and the séquefice
of srgnals comprising’ “the diséonriect’ code is” décoded,
the director operates to’ disconinéct transrmtter 9-04 from
the outgoing’ lin¢ reperforator and restores itself to nor-
mal.’

During the time that the outgoing line reperforator is
receiving the message from transmitter 9-64 it will test
busy and if the reperforator of the reperforator—trans-
mitter set 9-09 is alsO receiving a message through somé
other cross- office path the outgoing party line 8-01 will
test biisy t6 any other diréctor having d message for that
channel.”

The transmitters in the reperforator—transmrtter sets
908 and 9-09 transmit altérnately when both have mes-
sage material awaiting transmission, and in its turn the
transmittér of reperforitor-transmitter set 9—08 will re-
transmit the message received from transinitter 9-64 and
recorded by the reperforator.

All of the* statron ‘conitrol éircuits associated with’ out-
gomg line 8-03 will respond to the address code com-
prising the signals C and D but orly the station control
citcuit 8-23 will connect a station to receive the més-
sage, this béing the station 812, The carriage return
and line feed signals Whlch follow the address ¢ode place
all of the station control c1rcu1ts in a deactivaté condition
$0 that they will not interpret character signal§ ocourring
in the body of the message as switching or selecting codes.

Station '8-12 receives the text of the message as trans-
mltted over channel 8-03. The transmission of the mes-
sage from thé incoming line transmitter 9-04 to the
reperforator of one or the other of the reperforator-trans-
mitter units 9— 08 and 9-09 may or may not be completed
before the retransmission of that message by the outgomg
line transmitter is begun, dépending upon the quantity of
traffic stored in the tapé loops between the répeiforators
and the réspective transmitters of the units 9-08 and
9-09. At the end of the message the transmitter 9-04
encouiiters the ﬁgures signal and the H signal and this
sequence of signals, in addition to being transmitted across
officé. to the outgoing line reperforator, causes director
circuit 9-07 to be restored to normal and causes select
magnet 11-01 and hold magnet 12-01 or 12-16 to be
released, because this sequence of signals comiprises the
disconnect or end-of-message 51gnal The end-of-mes-
sage sequence of codes, when it is transmitted over
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channel 8-03 is received by all of the station control cir-
cuits and returns them to the activate condition, in which
condition they are prepared to receive and. respond to
station address codes, = The restoration of the station con-
trol circuit 8-23 to the activate condition results in the
disconnection of station 8-12 from channel 8-03, that
station having received the message.

When the end-of-message sequence of signals was re-
ceived by reperforator 9-02 from channel 8-02 it was
decoded by the incoming line circuit 9-01 as an end-of-

message signal and not an end-of-transmission s1gnal
usnlfying that the station 8-07 has another message im-
mediately following the one just transmitted. The end-
of-message signal does not cause the incoming line cir-
cuit 9-81 to activate the transmitter start circuit 9-17,
and therefore the transmitter at station 8—07 retains con-
trol of channel 8-02.

It has been assumed that the next message has the ad-
dress code GZ. The purpose of this address code is to
effectively associate the receiving only teletypewriter
9-83 with channel 802 and to disassociate the reper-
forator 9-02 from the channel. The incoming line cir-
cuit 9-01 performs these operations in response to the ad-
dress code GZ and to the deactivate signals, carriage
return and line feed. The message which follows the
carriage return and line feed signals is recorded by the
teletypewriter 9-03 and at the end of the message the
disconnect sequence oompnsmg the figures and H signals
causes the incoming line circuit 9-01 to disassociate tele-
typewriter 9-03 from channel 9-02 and to reassociate the
reperfontor 992 with that channel. As in the case of
the previous message, this one was terminated by the
message end signal, so that the incoming line circuit 9-01
does not activate the transmitter start circuit 9-17.

It has been assumed that the next message to be trans-
mitted from station 8-07 is addressed to the receiving
only teletypewriter 9-03 and to the station 8-34 by the
address codes GH and BG respectively. In response
to the address code GH the incoming line circuit 9-01
associates receiving only teletypewriter 9-03 with chan-
nel 8-02 but does not disassociate reperforator 9-82
from that channel. The reperforator 9-02 records the
address code BG and the deactivate codes, carriage re-
turn and line feed, and the message. Transmitter 9-04
and director 9-07 cooperatively decode the address code
BG and test the reperforator control relays 9-28 and
9-29 to determine whether the reperforator of one of the
reperforator transmitter sets 9-26 and 9-27 is idle. If
one of the reperforators is idle the director circuit 9-07
seeks the permission of the sequence circuit 10-81 to
route the call through the cross-bar switch, and if that
permission is obtained the director circuit 9-07 operates
its select magnet 11-01 and then one of the hold mag-
nets 12-17 and 12-18 to connect transmitter 9-04 to one
of the reperforators associated with the outgoing channel
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8$-32. The message as recorded by the reperforator, re- -

transmitted by the transmitter when it gains access to
channel 8-32, and received at station 8-34 is preceded
by the address code BG and the deactivate codes, car-
riage return and line feed. The address code comprising
the signal BG will merely be recorded at station 8-34
but will effect no switching operation because the station
is the only one associated with full duplex channel 8-31
and it receives all messages transmitted over channel
8-32 from the switching center.

It has been assumed that the station 8-07 has no fur-
ther messages to be transmitted immediately and that
the end-of-transmission signal comprising a signal for
figures, H, letters, H and letters terminates the message
addressed to the station 8-34. The incoming line circuit
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9-01 decodes the end-of-transmission code and activates -

the transmitter start circuit 9-17, causing it to interrupt
transmission over channel 8-03 if one of the transmitters
associated with that channel is then in operation, and to
send automatically the transmitter start patterns for the

36

various transmitters associated with channel 8-02 until
one of the transmitters responds by initiating transmis-
sion over that channel. The director circuit 9-07 identifies
the figures, H and letters signals as the end-of-message
or disconnect signal, the additional H signal having no
significance to the director circuit, and the director cir-
cuit restores itself to normal and releases its select magnet
11-01 and one or the other of the hold magnets 12-17 and
12-18.

. The next message was assumed to originate at station
8-34 and to be addressed to the stations 8-14 and 7-11.
The subscriber at station 8-34 puts the tape containing
the address codes, preceded by the multiple address code
comprising the signal BC, and followed by the text of
the message and the end-of-message signal, into the trans-
mitter 8-37 and starts the transmitter. The transmitter
8-37 has exclusive use of transmitting channel 8-33 so
that it may transmit at any time, and no transmitter
start circuit is required. The message, preceded by the
address codes comprising the signals BC, BB and GB is
received on the reperforator of the reperforator-transmit-
ter unit 9-22 and the signals are sensed and retransmitted
by the transmitter associated with that unit. Director
circuit 9-24 decodes the address code BC and in response
thereto it tests multiple address circuit 10-51 to deter-
mine whether the reperforator of one of the reperforator-
transmitter units 10-52 and 10-53 is idle. If one of
them is found to be idle the director circuit 9-24 obtains
permission from the sequence circuit 10-01 to route the
message through the cross-bar switch and operates select
magnet 11-02 and one or the other of the hold magnets
12-13 and 1214, and upon completion of the connection
between the transmitter contained in reperforator-trans-
mitter unit 9-22 and the reperforator in one of the units
10-52 and 10-53, the multiple address code BC, the sta-
tion address codes, the deactivate codes, namely carriage
return and line feed, the body of the message and the
end-of-message signal comprising the figures and H signals
are transmitted to the multiple address reperforator.
When the director circuit 9-24 decodes the end-of-mes-
sage signal it restores itself to normal and releases the
select magnet 11-02 and the operated one of the hold
magnets 12-13 and 12-14.

The transmitter associated with the multiple address
reperforator that has recorded the message senses the
multiple address code comprising the signals B and C
and a special director circuit which is a part of the
multiple address circuit discards this sequence of codes.
The multiple address director next decodes the signal BB
and tests the reperforator control relays 9-11 and 9-12
to determine whether one of the reperforators of out-
going channel 8-03 of the party line is idle. If one is
idle the multiple address director circuit seizes it, trans-
mits to it the address code BB and then blinds it, by which
is meant that it renders the reperforator unresponsive to
signals. The multiple address director next decodes the
address code GB and tests through the common equip-
ment 10-02 of the multichannel trunk to determine
whether one of the sets of control equipments 10-83,
10-04 and 10-06 individual to the outgoing channels 841,
842 and 8-43 is normal, indicating the availability of
an idle channel. Assuming that it finds an idle channel
it seizes that channel, transmits to it the special multiple
address code comprising the signal BA, indicative of the
switching center which will transmit the message over the
trunk channel.. The multiple address director circuit
next transmits the address code GB over the seized trunk
channel and blinds that channel. The multiple address
director next decodes the carriage return and line feed
signals, which are indicative of the fact that no further
address codes precede the message and no other outlets
are to be seized. In response to these signals, heretofore
identified as deactivate codes, the multiple address circuit
unblinds the seized reperforator and outgoing trunk
chanpel, sets in operation the transmitter containing the
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essage to be transmitted’ to those outléts and- releases
its special director circuit for use’ by its other transmitter
in routing a message to other outlets. )

The message, preceded by the address code BB, will be
recorded by one of the reperforators associated with out-
going channel 803 and in dué course will be retransmitted
by the transmitter associated with that reperforator:  The
address code BB, when transmitted will cause the station
control circuit 8-24 to connect station =14 to channel
8-03 and thie carriage return and line feed signals which
precede the message will deactivate ali of the station
control circuits. - The message, preceded by the special
routing code BA and by’ the individual station code GB
will be transmitted directly from the multiple' address
transmitter over one of the outgoing trunk channels 8-41,
8-42 and 8-43 as it is transmitted to the outgcing line
reperforator associated with channel 8-93.

At the remote switching center the message will be
recorded by a reperforator associated with the trunk
channel, and through the cooperation of a transmifter
and director circuit associated therewith, the message will
be routed through the cross-bar switch under the con-
trol of the address code BA into the multiple "address
circuit. - Actually the message is* preceded by the in-
dividual address code of only one station but when the
trunk channe] was seized at the transmitting end thereof
the multiple address circuit could not determine whether
the group of station address codes might-include other
codes of stations to be reached over the-same trunk so
it generated and transmitted the special code for rout-
ing the message into the multiple address circuit at the re-
ceiving switching center although the message is addressed
to' only one subscriber station served by that switching
center. One of the reperforators associated with outgoing
channel 7-01 is seized under the control of the multiple
address director circuit at the switching ‘center shown in
Figs. 3 to 6 and ultimately the message is transmitted to
station 7-11, the station having been connected to the
outgoing channel by station control circuit 7—03.

The next message was assumed to originate at the
station 8-69 and to be preceded by an address code
BL, which is a group code representing or assigned to
the station 8-11, the local outlet 10-16 at the switching
center shown in Figs. 9 to 12, one or more stations
served by switching centers 8-51 and 8-52, and the sta-
tion 7-48. Since the group code circuit is associated
with the multiple address circuit, the multiple address
code must precede the group code and accordingly. the
subscriber at station 8-09 perforated the multiple “ad-
dress code BC preceding the group code BL.. Having
completed the preparation of the tape, the subscriber
at station' 8-09 places it in the transmitter at that station.

As some subsequent time the transmitter start circuit
9-17 allots to the station 8-09 its opportunity to trans-
mit. Since the-station has tape in its transmitter the
transmission will begin and the signals will be. received
by reperforator 9-62 and retransmitted by transmitter
9-84, the director circuit 9-07 decoding the multiple
address code BC and commecting the transmitter 9—04
to the reperforator of one of the reperforator transmitter
sets 18-52 and 16-53 asscciated with the multiple ad-
dress circuit. The multiple address director decodes and
discards the multiple address code BC, It next decodes
the group code BL, which causes it to. call upon the
group code circuit 10-54 to seize all of the lines, trunks
or stations to which a message preceded by that group
code is to be transmitted. The group code circuit pro-
ceeds to seize, if they are idle, or as they become idle,
the outlets to which the message is to be: transmitted.
These are: a. reperforator of one of the reperforator-
transmitter units 9-08 and 9-69 associated with. outgoing
line 8-83; one of the reperforator-transmitter units 9-41
and 9-42; a. reperforator in the apparatus 9-44-associ-
ated with outgoing trunk 8-49; one of the channels
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8-41, 8-42 and 8-43 of the multichannel trunk; and
ong "of the ‘receiving only teletypewriters, represerited by
the teletypewriters 10-19 and 1021, of local outlet 10=16.
When the group code circuit 10-54 has seized all of
these outlets it inforims the multiple address circuit that
all outlets” have been seized. Thereupon the multiple
address circuit generates -and transmits to all of the
seized outlets the special switching center identifying
code, in this instance the signal BA, which will ‘be
effective at’ distant switching centers to control message
routing but will have no effect at the local outlet or at
stations on the party line 8-01. The multiple address cir-
cuit hext transmits to all of the outlets the group code
BL and blinds them before proceeding to search for
further address codes. Since there are no further ad-
dress codes the multiple address director next decodes
the carriage return and line feed signals, which serve to
indicate’ that no other outlets are to be seized. The
multiple dddress circuit then unblinds the seized outlets,
transmits the carriage return and line feed signals, re-
leases its ‘director circuit for use by its other transmitter
in the seizure of other outlets, and the transmitter pro-
ceeds with the transmission of the text of the message,
followed by the disconnect signal.” The transmission is
direct to the local outlet 18—16 and to the seized channel
of the multichannel trunk ¥8-02 and is to a reperforator
associated with party line 8-81, trunk 8-48 and trunk
8-49. When the end of the message is reached the dis-

_connect signal releases all of the seized outlets.

"When the message is retransmitted over the outgoing
channel 8-63 of party line 8-1 the group code BL is
effected at the station control circuit 8-23 to connect the
station' 8-11" to receive the message. Since no other
subscriber station on the party line is identified by the
group code BL none of the siation control circuifs 8-21,
8-22 and 8-24 connects a station.

The message, preceded by the special multiple address
and routing code BA and the group code BL, is trans-
mitted over one of the channels 841, 8-42 and 8-43
of multichannel trunk 18-62 tc the switching center
shown in Figs. 3 t6 6. At that switching center the
message is recorded on a reperforator associated with
the incoming trunk and is retransmitted by the associ-
ated transmitter through a cross-office path established
by the director, under the control of the code BA, to
the multiple address circuit. It is there recorded by a
reperforator having a transmitter and the director circuit
of the multiple address circuit decodes the address code
BA, informs the associated group code circuit of the
reception of that sequence of signals and discards the
signals. It next decodes the group code BL and calls
upon the group code circuit to seize the appropriate out-
lets. The group cede circuit proceeds to seize a re-
perforator associated with party line 7-02 for the pur-
pose of reaching station 7-08.- It does not seize a Te-
perforator associated with party line 7-81 because there
is no station on that line having the group code BL.
Although trunk 8-53 extends to switching center 8-52
and that switching center serves one or more stations
identified by the group code BL the -response of the
group code-circuit to the decoding of the reuting code
BA by the multiple address director prevents it from
seizing trunk 8-53, it having been preestablished as a part
of the traffic pattern that a message originating at one
of the stations served by the switching center shown in
Figs. 9 to 12 to be transmitted to the stations having
the group code BL, shall be transmitted. directly over
trunk 8-49 to switching center 8-52 and shali not be
relayed through the switching center shown. in Figs. 3
to 6 and over trunk 8-33 to switching center 8-52.
Similarly the response. of the group code circuit to. the
decoding of the routing code BA by the multiple ad-

_dress circuit prevents it from- seizing one of the: channels

8-46 and 8-47 of the multichannel outgoing trunk, since
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the message has been received from the switching center
shown in Figs. 9 to 12, and should not be retransmitted
back to that switching center.

The message, preceded by the special code BA and
the group code BL is transmitted over trunk 8-48 to
switching center 8-51. The code BA is effective at that
switching center to route the message into the multiple
address circuit which in turn instructs the group code
circuit not to seize the trunk 8-48 as one of the outlets
over which the message is to be retransmitted.  Similarly
the message is transmitted to the switching center 8-52
over trunk 8-49 and is routed by the code BA into the
multiple address circuit which controls the group code
circuit to prevent the seizure of trunks 849 and 8-53.

No code assignments have been assumed for the switch-
ing center 8-54 but if that switching center serves any
subscriber station having the group code BL the group
code circuit at the switching center shown in Figs. 3
to 6 would have seized the trunk 8-56 as an outlet in

addition to the party line 7-02 and would have instructed -

the multiple address circuit to generate and transmit its
own assigned routing code BD before retransmitting the
group code BL to trunk 8-56 and line 7-02.

The next message has been assumed to originate at
the station 8-09 and to be directed to the station 8-13,
to the station served by switching center 8-51 having the
individual code BN, to the stations having the group code
BK, and to station 7-09. The address codes are pre-
ceded by the multiple address code BC which causes the
message to be routed into the multiple address circuit
10-81. This circuit first decodes the multiple address
code BC and discards it. It next decodes the address
code GJ for station 8-13, seizes one of the reperforators
associated with outgoing channel 8-03 of party line 8-01,
transmits the address code GJ to that reperforator and
blinds it. The multiple address circuit next decodes the
address code BN which is the individual address code of
a station served by switching center 8-51. Accordingly
the multiple address circuit seizes the reperforator of one
of the reperforator transmitter units 9-41 and 9-42,
transmits to it the switching center's special multiple
address code BA, followed by the individual station
address code BN and blinds the reperforator. The
multiple address circuit next decodes the group code BK
and orders the group code circuit to seize the appropriate
outlets. Station 8-11 on party line 8-01 has group code
BK assigned to it so the group code circuit undertakes
to seize the reperforator associated with outgoing party
line channel 8-03 that the multiple address circuit has
already seized. The result is that the group code circuit
pnblinds that reperforator in preparation for transmission
to it of the group code. Switching center 8-51 serves
one or more stations responsive to the group code BK
and the switching center shown in Figs. 3 to 6 has stations
7-06 and 7-11 responsive to this code. Accordingly the
group code circuit unblinds the reperforator of one of
the reperforator-transmitter sets 9-41 and 9-42 that the
multiple address circuit had already seized and also seizes
one of the channels of multichannel outgoing trunk
10-02. Having completed the seizure of all outlets in-
volved in the group code BK the group code circuit in-
forms the multiple address circuit of completion of the
seizures. Thereupon the multiple address circuit trans-
mits to the several outlets its special multiple address
code BA followed by the group code BK and then blinds
all of the seized outlets. The special multiple address
code BA has thus been transmitted to reperforator 9-41
or 9-42 twice, because retransmitted group codes are al-
ways preceded by the routing code, which is also the
special multiple address code, and the fact that a pre-
viously seized trunk circuit has received the code is not
recognized by the group code circuit, and so the code is
again transmitted to any such trunk.

Next the multiple address circuit decodes the address
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code LQ which is assigned to station 7-09. Since one
of the channels of the multichannel outgoing trunk 10-02,
over which the station 7-09 is to be reached, has already
been seized by the group code circuit the multiple address
circuit merely unblinds this channel, transmits to it the
station code LQ, and again blinds that channel. The
multiple address circuit is cognizant of the fact that this
is a reseizure of the channel, so that it does not again
transmit the code BA.

The next codes that are decoded by the multiple address
circuit are the carriage return and line feed signals. As
previously stated these codes indicate that there are no
further address codes and the multiple address circuit
unblinds all of the seized outlets, transmits the carriage
return and line feed signals, the text of the message
and the end-of-message signal and thereafter releases
all of the outlets which it had seized. The message is
retransmitted over party line channel 8-03 and the address
codes GJ and BK cause switching operation to occur
only in the station control circuit 8-23, to connect sta-
tions 8-11 and 8-13 to channel 8-03. At the distant
switching centers which receive the message it is re-
transmitted through the multiple address circuit to the
stations. which the address codes designate and in addi-
tion the routing code BA serves in the manner previously
described to prevent revertive retransmission, or retrans-
mission of the message to any one switching center by
more than one route.

The next message has been assumed to originate at the
station 8-34 and to be addressed to station 8-12 by its
special purpose code comprising the signals CC. The
special purpose code may be used for particular types of
messages that are customarily addressed to certain sta-
tions, such as orders or reports or lengthy messages ofa
routine character. It may be desired that such messages
shall not be transmitted directly across the switching
office from the line terminus of the station of origin to
the reperforator associated with the line of the addressed
station, but that they shall be intercepted in the switching
center on a code selective basis and shall be retrans-
mitted from the code selective intercept to a reperforator
associated with the outgoing line of the address station
only upon the occurrence of a predetermined condition
of that line.

In order that the message may be routed into the code
selective intercept a three-letter address code is employed,
comprising the special purpose address code CC of the
station 8-12 immediately preceded by another signal
which may, for example, be the signal Q, the entire
address of the message then being QCC.

The message is received by the reperforator of the re-
perforator-transmitter set 9-22 associated with incoming
line channel 8-33 and the director circuit 9-24 interprets
the first two characters of the address, namely QC, as an
address code and tests the code selective intercept cir-
cuit 10-41 for busy or idle condition. If it finds this
circuit idle it operates select magnet 11-02 and hold
magnet 12-09 to complete a cross-office connection to
the code selective intercept circuit 10-41. Director cir-
cuit 9-24 discards the signal Q which preceded the address
code CC so that there is transmitted to the code selective
intercept circuit 10-41 and recorded by its reperforator
only the address code CC followed by the carriage return
and line feed signals, the text of the message and the dis-
connect or end-of-message signal.

The code selective intercept circuit has a reperforator-
transmitter unit 10-42 and a director circuit 10-43 and
the message recorded in the tape of the reperforator en-
ters the transmitter in the usual manner and the director
circuit 10-43 proceeds to decode the address code and
seeks to effect a cross-office connection to the reperforator
of one of the reperforator-transmitter units 9-08 and 9-09
associated with outgoing channel 8-03 of the party line.
As will be described hereinafter in greater detail a manu-
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ally operable key is associated with the path over which
director circuit 10-43 tests for busy or idle condition.
When this key is in one condition the test is made in the
normal manner and if either of the reperforators is idle
a connection will be established thersto and the message
will be transmitted across office to that reperforator. If
the key is in the other condition the director circuit 16-43
will have access only to a particular one of the two re-
perforators associated with outgoing channel 8-03. When
the key is in the latter condition the control relays 9-11
and 9-12 associated with outgoing channel 803 control
access to the reperforators in such a manner that director
10-43 can complete a connection to the particular re-
perforator only if either of two conditions exists. One of
these conditions is that neither of the transmitters in the
reperforator-transmitter units 2-08 and 9-69 has any
tape containing signals to be transmitted over channel
8-03. The other condition is that the transmitter asso-
ciated with the reperforator to which director 10—43 has
access has no tape awaiting transmission and that at some
time since the last previous transmission of a like message
routed to the particular reperforator by a director circuit
the other transmitter associated with outgoing channel
8-03 has had no tape containing signals to transmit and
accordingly has been idle. Assuming that the aforemen-
tioned key is operated to provide these specific transmis-
sion conditions director circuit 10-43 will be prevented
from establishing a connection until one or the other of
the conditions occurs, whereupon select magnet 12-11
and a particular one of the hold magnets 12-01 and 12-16
will be operated and the message, preceded by the ad-
dress code CC, will be transmitted by the code selective
intercept transmitter contained in the unit 16-42 to the
particular one of the reperforators for retransmission over
outgoing channel 8-03 of party line 8-01.

It has been assumed that the next message originates
at station 8-34 and is addressed to one of the receiving
teletypewriters comprising local outlet 10-16. The mes.
sage is received on the reperforator contained in reperfora-
tor-transmitter unit 9-22, director circuit 9-24 decodes
the address code CR in cooperation with the transmitter,
and tests local outlet 10-16 to determine whether one
of the teletypewriters 10-19 and 10-21, these being repre-
sentative of a plurality of teletypewriters, is idle. If one
is found to be idle select magnet 1162 will be operated
and depending upon which of the teletypewriters is idle
hold magnet 12-21 or 12-22 will be operated to com-
plete the connection from the incoming line transmitter
to the receiving only teletypewriter. Thereupon the mes-
sage will be transmitted directly to the teletypewriter and
when the director circuit 9-24 decodes the disconnect sig-
nal at the end of the message it will restore to normal and
release the selector and hold magnets, thereby breaking
down the connection through the cross-bar switch.

The final exemplification of a sequence of message ad-
dress codes was based upon the assumption of a message
originating at some station served by the switching center
shown in Figs. 3 to 6 and addressed to station 806 by
the address code BY, to station 8-08 by the address code
CB, to all of the stations represented by the group code
BR, to the local ouilet 10-22 by the address code GD,
and to subscriber station CA served by switching center
8-51. The operation is the same as that involved in the
second of the two messages assumed to originate at sta-
tion 8-09. As received by the switching center from the
originating station which it serves the sequence of ad-
dress codes would be preceded by the multiple address
code BC which would cause the message to be routed into
the multiple address circuit. The multiple address cir-
cuit would discard this code and in response to the code
BY it would seize one or the other of the outgoing trunks
8-46 and 847 if either was idle. It would generate and
transmit its special multiple address code BD, followed
by the address code BY and would then blind the seized
channel. Upon decoding the address code CB it would
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unblind the channel which it had seized and woild trans-
mit to it the address code CB. Having transmitted its
special multiple address code for ore individually ad-
dressed station it would not repeat this address code for
a second individually addressed station reached over the
same channel. After transmitting the code CB it would
again blind the channel. The address code BR, next de-
coded by the multiple address director at the switching
center shown in Figs. 3 to 6 is a group code which causes
the multiple address circuit to order the group code cir-
cuit fo seize the necessary outlets. In accordance with
the assumed assignment of codes the multiple address
code BR is not assigned to any of the stations on the party
lines 7-01 and 7-02 served by the switching center, so
neither of these outlets would be seized. Outgoing trunk
8-53 would be seized because it has been assumed that
one or more stations served by switching center 8~52 are’
identified by the group code BR. Since reperforator 8-18
at station 8-09 on party line 8-01, station 8-34 on single
station line 8-31, local outlet 10—22 and one or more sta-
tions served by the switching center 8-51, which is con-
nected by a trunk only with the switching center shown
in Figs. 9 to 12, have been assumed to be responsive to
the group code BR the group code circuit will endeavor
to seize the trunk channel, which the multiple address
circuit had already seized, extending to the switching cen-
ter shown in Figs. 9 to 12. This would result merely in
the unblinding of this channel whereupon the special mul-
tiple address or routing code BD would again be gen-
erated and transmitted not only over trunk 8-53 but also
over whichever one of the trunk channels 8-46 and 8-47
had been seized. The reason for the second transmission
of the special multiple address and routing code BD over
the trunk channel has hereinbefore been set forth in
brief, and will be set forth more fully in the detailed de-
scription of the operation of the multiple address and
group code circuits. Following the code BD the multiple
address circuit transmits the group code BR and blinds
the seized outlets. The muitiple address circuit next de-
codes the address code GD for the local outlet 10-22,
which may be provided with a plurality of typing re-
perforators, only one, designated by reference numeral
10-24, having been indicated. This local outlet is reached
over the multichannel trunk comprising channels 8-46
and 8-47 so that the channel which was previously seized
is again unblinded, and since the multiple address circuit
is in effect reseizing the channel in response to an in-
dividual station address code, as distingnished from a
group code, it having already previously seized the chan-
nel under the control of an individual station code and
having preceded that address code by the special multiple
address code BD, it does not again generate and transmit
that code but transmits only the address code GD. The
multiple address circuit then blinds the trunk channel, de-
codes the final address code, CA, which is an individual
address code, again unblinds the same multiple trunk
channel, and transmits to it the address code CA. It then
reblinds the channel and proceeds to decode the next sig-
nal which is carriage return followed by line feed, these
signals designating the end of the sequence of address
codes and causing the multiple address circuit to unblind
the seized outlets and to proceed with the transmission of
the message. It will be observed that the message has
been addressed twice to the local outlet 10-22, first by
group code BR and then by individual address code GD.
Such a situation may result from an oversight on the part
of the operator who prepared the tape at the station or
origin of the message. The message will be recorded only
once at the local outlet, preceded by the group and in-
dividual address code.

The operations resulting from reception of the mes-
sage preceded by the appropriate multiple address and in-
dividual or group code signals will not be described be-
cause these operations would not be significantly different
from those which were described in connection with the
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transmission of the second message originating at station
$-09, involving the individual address codes GJ, BN and
1.Qand the group code BK.

The manner in which the circuits and apparatus are
constructed and function to accomplish the above-de-
scribed operations as well as to provide numerous cther
features and modes of operation may be more fully un-
derstood by reference to the detailed circuits and typical
elements of a system embodying this invention as dis-
closed in Figs. 13 to 185, inclusive. Mechanical details
of a mechanism for performing the selective switching
operations in the station control circuits are shown in
Figs. 186 to 190.

Initial condition of the system

Figs. 13 to 185, inclusive, when arrange(} as shown.in
Fig. 1 show circuit details cf typical circuits end equip-
ment which cooperate to achieve or comprise 2 typical
system in accordance with this invention. Whe_n power
is first applied to the system after it has been installed,
cr the first thing in the morning if it has been §hut down
during the night, the relays and eguipment will assume
the positions and conditions shown in Figs. 13 to 183.
It is to be understood that suitable driving motors are
provided for the r
started into operation by connecting them to a suitable
source of power. Numerous motors and sources of powser
have been shown in the drawings. However a number of
other devices employ motors which are not shown in tl}e
drawings because it is well understood by those skzlled‘m
the art that such devices require and will be supplied with
driving motors. For example, the receiving tsletype-
writers shown at each of the outlying subscriber stations
require 2 motor to drive them so that they will prop;rljl
receive signals and record characters or perform functions
corresponding thereto. In some cases the motor which
drives the transmitter and operates the keyboard per-
forator is also employed to opeorate the receiving tels-
typewriter. Such an arrangement is shown in certain of
the hereinbefore-identified patents disclosing details of
suitable equipment for use in the subscriber stations. In
addition the SOTUS unit included in each of the station
control circuits is provided with a driving motor. Simi-
larly, receiving and transmitting equipment such as re-

perforators and transmitter distributors at the switching .5

center are provided with driving motors, most of which
have been illustrated in the drawings, it being understood
that all are connected to sources of power and are con-
tinuously in operaticn when the system itself is in opera-

tion so that the equipment is at all times ready to respond

to received signals.

The relays and other equipment at the subscriber sta-
tions, at the secondary switching centers or station control
circuits and at the main or primary switching center are
in and remain in the condition shown in the drawings
when power is applied and until signals are transmitted
over th= system for energizing the circuits as will be de-
scribed hereinafter. All transmitters and all receiving
devices including teletypewriter printers and printing re-

perforators are in the stop or rest condition. The selector

magnets of receiving teletypewriters and printing reper-
forators and the selector magnets of the SOTUS units are
energized, which is the marking condition. All transmis-
sion circuits extending from point to point are in ths

marking condition and the receiving or repeating relays .

associated therewith have their armatures held in engage-
ment with their marking contacts. -

Subscriber perforates tape

For purposes of illustration it will be assumed that the !

subscriber at station 8-07, shown in Figs. 8 and 26, per-
forates a scries of messages and directing signals in a tape,
the series being as hereinbefore outlined, in which the
first is addressed to station 8-12, the second is addressed
to the receiving only teletypewriter associated with the

varicus devices and that these are all <
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party line at the switching center and the third is ad-
dressed to that receiving only teletypewriter and also
to the station 8-34, shown in Figs. 8 and 44. The ad-
dress code for the station 8-12 is the signal sequence CD,
the address code for the receiving only teletypewriter as
the sole destination of a message is the signal sequence GZ
and the address codes for the receiving only teletypewriter
and the station 8-34 as addressees of the third message are
GH and BG respectively. It is to be understood that the
subscriber includes these address codes in the code
sequznces hersinbefore described, which include letters
signals for allowing switching apparatus time in which
to perform its functions, carriage return and line feed sig-
nals, which in addition to putting receiving page printers
in proper condition to receive a message, namely a begin-
ning-of-a-new-line condition, also serve to identify an end
of address codes and to control certain deactivate opera-
ions, figures, H and letters to indicate the end of in-
idual messages and figures, H, letters, H and letters to
indicate the final message of a series and consequent
willingness of the subscriber station to surrender control
of the transmission channel. Tt is to be understood that
the subscriber in perforating the address codes, the de-
activate codes, the message codes, the disconnect codes
and other signals merely operates the keys of the keyboard
perforator to cause punches to be operated to produce
perforations in the taps representing the various charac-
ters and code combinations employed. No apparatus has
been shown at the subscriber stations for securing a
printed copy of the address and message signals, either
as they are perforated or as they are transmitted. If it is
desired to secure a copy of these signals at either of these
times additional recording instruments such as tcletype-
writer printers will be provided for the purpose, as is
understood by those skilled in the art.

The other subscribers will similarly perforate tapes
contzining messages preceded by address codes to be
transmitted over the system to the stations addressed. The
party line subscriber, upon completing the perforation
of a message or messages followed by the end of trans-
mission signal figures, H, letters, H and letters will sever
the tape from the supply in the keyboard perforator and
insert the tape in the tape transmitter. In the case of the
station 8-97 the keyboard perforator is designated 8-58
ond the transmitter is designated 8-61. With a message
tape inserted in the transmitter 8—61 contacts 26-01 are
closed by feeler pin 26-03 to prepare an energizing circuit
for the start magnet 26-02 of the transmitter. The opera-
tion of start magnet 26-62 is controlled from the switch-

ing center, and specifically from the transmitter start
circuit.

Starting transmission from a subscriber station

The transmitter start circuit is shown in Figs. 17, 18
and 19. This circuit is closely similar to a transmitter
start circuit shown in Figs. 14, 15 and 16 of Branson et al.
Patent No. 2,430,447, granted November 11, 1947. This
patent contains a full and complete description of the
operation of the transmitter start circuit and accordingly
the present specification will include only a general de-
scription of the operation of the circuit, detailed consider-
ation being devoted principally to the differences.

It will be assumed that outgoing channel 8-03 and in-
coming channel 8-82 are idle and that power has been
turned on at the switching center as the first step in
beginning a day’s operations. An attendant at the switch-
ing center first closes key 17-01, which is a locking key
and thereafter closes and holds closed a non-locking key
for transmitting the start sequence for one of the sta-
tions on the party line, perhaps the key 17-02 ior the
station which has as its transmittzr start code the signal
for the letter A, this being the station 8-06 having the
transmitter 8-17. With power on, the relays 18-01 and
19-01 are operated and all others are released. It will be

> assumed that the contactors of a stepping switch 17-03,
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which has six banks of contacts, and the contractors of
a stepping switch 17-04, which has two banks of contacts
are in the positions shown, although they may occupy
any random positions when the system is set in operation.
The contactors of a stepping switch 17-86, which has six
banks of contacts, will be in the positions shown, this be-
ing a normal condition.

With key 27-02 operated a ground connection is sup-
plied through contacts of operated relays 19-61 and
18-01, and unoperated relays 18-02 and 18~03, operated
Start key 17-02, all of the unoperated Skip keys, such as
key 17-87 and all of the unoperated Skip keys, such as
of the contacts except the first and twelfth of banks Al
and B1 of stepping switches 17-03 and 17-04 respectively.
Since the contactor of bank Al is engaging its first con-
tact, which is associated with operated Start key 17-62 it
should not advance and does not because relay 18-04, an
operating winding of which is connected to the contactor
of bank Al, receives no operating ground connection and
accordingly does not complete an operating circuit for
stepping magnet 17-08 of switch 17-03. The ground
connection is extended through the third contact of step-
ping switch bank Bl and its contactor, to operate relay
18-06 on its lower winding and stepping magnet 17-69 of
stepping switch 17-84 in a vibratory circuit, advancing
switch 17-04 until its contactor of bank Bi loses ground
at the twelfth contact, at which point the contactor of
bank B2 extends a ground supplied through the contactor
and first contact of bank A2 of switch 17-63 to the upper
winding of relay 18-86 to hold that relay operated and
prevent further operation of stepping magnet 17-09.

The ground connection which was described as being
supplied through contacts of the unoperated Skip keys is
exended over conductor 17-11, break contacts of relay
18-03, conductor 18-07, break contacts of relay 19-62,
conductor 19-03, sequence break contacts of start relay
15-04, break contacts of relay 19-66 and winding of relay
19-04 to battery. Relay 19-04 will operate over this cir-
cuit provided relay 19-86, which is controlled from the
outgoing line circuit of the party line, is not operated.
Relay 19-66 is provided for preventing the operation of
start relay 19-94 under predetermined conditions of the
outgoing line circuit, as will be described hereinafter. It
will be assumed for the present purposes that relay 19-06
is not operated and accordingly the relay 19-84 will
operate.

Relay 19-84 locks to ground supplied through break
contacts of relays 18-68, 19-07, its own make-before-
break sequence contacts and break contacts of relay
19-06. At its outermost lower armature relay 19-04
completes the energizing circuit for relay 20-61 for the
purpose of stopping transmission outgoing to the party
line. It has been assumed that no such transmission has
been in progress so the operations performed by relay
20-01 wili not be described at this time. ‘At one of the
armatures the relay 19-04 removes ground from the sec-
ond, third, fourth, fifth and sixth and thirteenth, four-
teenth, fifteenth, sixteenth and seventeenth contacts of
contact bank C1 of stepping switch 17-66. At another
of its armatures the relay 19-@4 prepares a path for
extending a ground connection to the armature 1 of relay
20-02 in the outgoing line circuit. At still another arma-
ture the relay 19-04 disconnects ground from the grid of
vacuum tube 19-08, permitting condenser 19-09 to
charge. The foregoing operations are performed by the
four lower armatures of relay 19-04.

At the end of an interval of %g of a second, determined
by the constants of a charging circuit for condenser 19_69
the tube 19-68 becomes conductive and operates relay
19-11. This relay in turn operates relay 18-99. Relay
18-89 (1) completes a holding circuit for relay 19-91;
(2) connects ground over the path prepared by one of
the lower armatures of relay 19-04 to the armature 1 of

relay 28-82; and (3) completes the circuit of stepping -

magnet 17-12 of stepping switch 17-06. The energiza-
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tion of stepping magnet 17-12 does not effect the ad-
vancement of the contactors of stepping switch 17-06
because that switch is of the type which advances its con-
tactors on the back stroke, that is, on the release of its
stepping magnet.

The ground connection established by relay 18-89% to
the armature 1 of relay 20-02 is traced from that arma-
ture through the back contact, the relay 28-82 being as-
sumed to be released, and conductor 20-83 to the wind-
ing of relay 21-01 which operates. The principal func-
tion of relay 21-01 is to transfer the distributor con-
tacts of the reperforator-transmitter-distributor unit
shown in Fig. 22 from their normal source of signals to
the transmitter start circuit. The reperforator-transmit-
ter-distributor unit shown in Fig. 22 may be of the type
shown in Patent 2,348,214 more specifically identified
hereinbefore.  The reperforator-transmitter-distributor
unit shown in Fig. 22 is one of two such units associated
with the outgoing channel 8-03 of the party line, the
other unit being shown in Fig: 23. The normal source
of signals for the distributor contacts of the reperforator.
transmitter-distributor is a perforated tape containing
message signals to be transmitted, the tape being sensed
by tape sensing levers under the control of the trans-
mitter portion of the unit and these signals being stored
by the transmitter unit in a set of transmitter contacts
which are connected to the distributor contacts when
relay 21-01 is released. Relay 21-91 disconnects the
distributor contacts from the transmitter contacts and
connects them instead to the transmitter start circuit for
the transmission of signals under the control of the trans-
mitter start circuit. Had it been assumed that relay 2002
was operated the ground connection would have been
extended through the front contact associated with the
armature 1 to the winding of relay 22-82 which would
have connected the distributor contacts of the reper-
forator-transmitter-distributor unit shown in Fig. 23 in-
stead of the distributor contacts of the unit shown in
Fig. 22 to the transmitter start circuit.

The stepping magnet 17-12, when it operated, inter-
rupted a short circuit around the upper winding of relay
19-12, thereby causing that relay to operate in a circuit
including the same ground connection provided by relay
18-09 for operating the stepping magnet 17-12. Relay
19-12 locks itself operated through its lower winding
and through break contacts of relay 18-11 to the same
ground connection supplied by relay 18-69 for operating
the relay 19-12 on its upper winding.

The principal operations performed by relay 19-12 are
the interruption of the energizing circuit of stepping
magnet 17-12, whereby that magnet releases, and the
discharging of condenser 19-09, which cuts off . tube
19-08, this tube in turn releasing relay 19-11. Relay
19-11 interrupts the energizing circuit for relay 18-69
which has a slow release characteristic, so that its release
is delayed.

With the interruption of the energizing circuit of step-
ping magnet 17-12, its contactors are advanced to their
second contacts. At the contact banks C3, C5 and Ce6,
no circuit changes occur. At the contact bank C4, a’
circuit is prepared for the energization of the distributor
clutch release magnet 2201 in Fig. 22, ground being
withheld from this circuit until relay 18-99 releases. At
contact bank C2, the original energizing circuit for relay
19-01 is interrupted, this relay remaining energized over
the locking circuit provided by relay 18-89 until that
relay releases. At comtact bank Ci, a circuit is pre-
pared for the energization of relay 18-11, which circuit -
is interrupted not onmly at the lowermost armature of
relay 18-09 when that relay is operated but also is inter-
rupted at the innermost lower armature and back con-
tact of relay 19-04, where ground is withheld.

The release of relay 18-09 after its delay interval fol-
lowing the advancemsznt of the contactors of stepping
switch 17-06 interrupts the locking circuit of relay 19-01,
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which releases and removes ground from the control cir-
cuits extending through the start keys so that any acci-
dental or inadvertent operation of any of the other start
keys at this time will not interfere with the operation of
the circuit as described herein.

The release of relay 18-09 interrupts the locking cir-
cuit of relay 19-12 which permits this relay to release.
The release of relay 18-09 also disconnects ground
from the charging circuit of condenser 19-09 which again
begins to charge.

The release of relay 18-09 also results in completion
of the circuit of distributor clutch release magnet 22—901.
This magnet attracts its armature and permits clutch
members 22-02 to become engaged and impart rotation
to distributor cam shaft 22-03.

During one revolution of shaft 22-03, the cams 1 to 5
close the corresponding contacts in sequence one after
another as is well understood. In addition, shortly after
the beginning of rotation of shaft 22-03, cam 22-04
causes distributor auxiliary contacts 22-05 to close and
complete the circuit of relay 18-12 from ground through
break contacts of relay 20-02 and make contacts of relay
19-04. Relay 18-12 interrupts the energizing circuit for
distributor clutch release magnet 22-01, so that the
clutch will be disengaged and distributor shaft 22-03
arrested at the end of one revolution, and relay 18-12
locks to the ground connection which was supplied by
relay 18-09 upon its release, for operating the distributor
release magnet 22-01.

During the single revolution of shaft 22-03, the con-
tacts controlled by cams 1 through 5 successively con-
nect conductors 1 through 5 to the outgoing channel
8-03 of the party line. The transmitting contact con-
ductors 1 to 5 are at this time connected through make
contacts of relay 21-01 to conductors 21-03, which
have also been identified by individual numerals 1 to §
corresponding to the distributor contact conductors 1 to
§ in Fig. 22. In Fig. 18 conductor 4 of the group of
conductors 21-03 extends to a front contact of relay
18-02 which at this time is not operated. The remain-
ing four of the conductors extend into Fig. 17, conductor
1 terminating at the contactor of stepping switch bank
A3, conducting 2 terminating at the contactor of contact
bank A4, conductor 3 terminating at the contactor of
contact bank C5 and conductor 5 terminating at the con-
tactor of contact bank A6. It will be remembered that
the contactors of stepping switch 17-03 are engaging
the first contacts and those of stepping switch 17-06 are
engaging the second contacts of their respective banks.
With the switches in these conditions, it will be apparent
that distributor contact conductors 3 and § terminate at
dead contacts because their respective contactors -are
engaging dead contacts. The contactor of contact bank
AS is also engaging a dead contact. - The contacts of
contact banks A3, A4, AS and A6 that have connec-
tions are all interconnected and the contactors of the
contact banks A3 and A4, to which are connected the
distributor contact conductors 1 and 2 are engaging con-
nected contacts, but the path extended from those con-
tacts is traced from contact bank A3 over conductor
17-13 and through the outer lower armature and back
contact of relay 18-02 to the connected contacts of con-
tact bank C6. Since the contactor of this bank is engag-
ing a dead contact, the path is not extended farther.
Accordingly at this time all five of the distributer con-
tact leads are open so that in addition to a start impulse
of spacing nature the five significant or selecting im-
pulses of the code combination will also be of spacing
nature. In other words the distributor will transmit a
blank signal over the outgoing channel 8-03 of the party
line during the first revolution. At the end of this revo-
lution the shaft will come to rest because release magnet
22-01 is now released as described above. Thereafter
the circuits remain in the condition described until con-
denser 19-09 again becomes charged sufficiently to ren-
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der tube 19-08 conductive, which occurs an interval of
Tho Of a second after the release of relay 18-09.

When tubs 19-08 again beccmes conductive, it oper-
ates relay 19-11. This relay in turn operates relay 18-09
which interrupts the locking circuit of relay 18-12, re-
leasing it. The relay 18-09 again completes the circuit
of stepping magnet 17-12 which operates. The stepping
magnet agnin removes the shunt across the upper winding
of relay 19-12 which operates and locks as before. Re-
jay 19-12 interrupts the operating circuit for stepping
raognet 17--i2, which releases, advancing the contactors
of stepping switch 17-06 to their third contacts. Relay
19-12 again discharges condenser 19-09 which cuts off
tube 19-08, which releases relay 19-11, which in turn
opens the energizing circuit of slow release relay 18-09.
When relay 18-09 releases it releases relay 19-12, re-
establishes o charging circuit for condenser 19-09, and
encrgizes distributor clutch release magnet 22-01.

During this revolution of the distributor shaft, relay
18-12 opcrates from contacts 22-05 as before, inter-
rupts the circuit of release magnet 22-01 and lfocks oper-
ated. The only change that occurs in the distributor con-
tact conducters with the contactors of stepping switch
17-06 in the third position is that conductor 3 is now
extended through the contactor associated with contact
bank C3 and coaductor 17-14 to provide a closed cir-
cuit or marking condition for the third selecting impulse
of the codz combination, the first, second, fourth and fifth
impulses being of spacing nature. This is the code com-
bination which is identified as Space, being the code
for introducing cne or more spaczs between characters.
At the end of the code combination the distributor shaft
comes to rest.

The contactor associated with stepping switch bank C3,
in the third position, changes the censtants of the charg-
ing circuit for condenser 12-09 so that it becomes charged
sufficiently to render tube 19-08 conductive in Y4 of a
second. At the end of this interval of time after the
release of relay 18-09, the previously-described sequence
of operations is repeated, namely relay 19-11 cperates,
relay 1809 cperates, stepping magnect 17-12 operates,
relay 19-12 operates, stepping magnet 17-12 releases to
advance the contactors of stepping switch 17-06 to their
fourth positions, condenser 19-09 is discharged, tube
19-08 cuts off, relay 19-11 releases, relay 1809 releases
after its delay interval, relay 19-12 releases, distr.butor
releass magnet 22-01 operates, distributor shaft 22-03
revolves to transmit a code combination, relay 18-12
operates, interrupts the energizing circuit of distributor
release magnet 22-01, which releases, and relay 18-12
locks operated. With the contactors of stepping switch
17-06 in the fourth positions distributor conducter 1 is
extended through the contacter and first contact of step-
ping switch bank A3, conductor 17-13, break contacts of
relay 18-02, fourth contact and contactor of stepping
switch bank C6 and conducter 17-14 to the cutgoing
channel of the party line. Transmitting contact con-
quctor 2 is externded through the contactor and first con-
tact of stepping switch bank A4 to the contacts of stepping
<witch bank A3 and thence over the same path to the out-
going line channel 8-03 zs that traced for distributor
contact conductor 1. The other three distributor con-
tact conductors are cpen. Th's provides for the trans-
mission of a code combination in which the first and
second impulses are of marking nature and the remaining
three are cf spacing nature, which is the code combination
for the letier A. At the end of this revoluticn the dis-
tributor shaft comes to rest with the circuits remaining in
the same condition as that described following the trans-
mission of the other two code combinations.

The fourth contact of stepping switch bank C3 provides
the same timing constants for the charging circuit of con-
denser 19-09 as the third contact and accordingly the
tube 19-08 is rendered conductive % of a second after
the release of relay 18-09 and the entire sequence of op-
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erations resulting from the activation of tube 19-08 is
repeated, the contactors of stepping switch 17-66 being
advanced to the fifth positicns. With the contactors of
stepping switch 17-06 on the fifth contact, a circuit is
traced from the contactor associated with bank C2 through
the fifth contact, conductor 17-16 and winding of relay
19-13 to battery. This relay operates and connects all
five of the conductors 21-63 through a set of five branch
conductors 19-14, front contacts and armatures of relay
19-13 and conductor 19-16 of the outgoing channel of
the party line. Irrespective of the condition of distribu-
tor contact conductors 1, 2, 3, and 5 in Fig. 17 as deter-
mined by stepping switch contacts, the relay 19-13 super-
impeses a closed circuit or marking condition on each of
the five conductors so that the signal transmitted during
the fourth revoluticn of the distributor shaft will be the
letters signal, in which all five selecting impulses are
marking.

In the fifth position of stepping switch 17-06, the con-
tactor associated with contact bank C3 provides a still
different timing coustant for the charging circuit of con-
denser 19-$9 whereby an interval of 1.9 seconds is re-
quired to charge the condenser to the point at which tube
1903 will be rendered conductive. The code combina-
tion for the letter A, previously transmitted, is selectively
individual to one of the transmitters on the party line for
the purpose of starting that transmitter if it has message
material awaiting transmission and the interval of 1.9
seconds is provided for enabling the transmitter to start
transmission and for the switching center to recognize that
transmission has commenced, as will be described here-
inafter. At the end of the interval the sequence of opera-
tions initiated by the operation of relay 19-11 is re-
peated.

it was assumed that the transmitter 8—17 in Fig. 26,
which is selectable for transmission of a waiting message
in response to the code for the letter A, has no message
material awaiting transmission. Accordingly no signals
will be received at the switching center. When the se-
quence of operations initiated by relay 19-11 is repeated
at the end of the interval of 1.9 seconds, stepping switch
17-66 will be advanced to the sixth position of its con-
tactors. The sixth contact of each of the contact banks
C4, C5 and C6 has no connection. The sixth contact
of contact bank C3 provides the same constants for the
circuit for charging condenser 19-09 as the first and sec-
ond contacts, namely %o of a second. The sixth contact
of contact bank C1 is connected to the preceding four
contacts, so it introduces no circuit change. The sixth
contact of contact bank C2 is connected by conductor
17-17 to the winding of relay 18-14 so that the contactor
associated with contact bank C2 releases relay 19-13 and
operates relay 18-14. Relay 18-14 prepares an ener-
gizing circuit for relay 18-08, the circuit being traced
from the winding of the latter relay through conductor
18-16, the single armature and front contact of relay
18-14 and conductor 18-17 to a front contact of relay
30-01. The latter relay becomes operated only when
signals are received over the incoming party line chan-
nel 8-02, resulting from the starting of a transmitter in
response to the transmitter start sequence of codes. Since
it has been assumed that transmitter 8-17 has no material
awaiting transmission the relay 30-01 does not operate
and neither does relay 18-08,

Upon the release of relay 18-69 as a part of the pre-
viously-described cycle initiated by the activation of vac-
uum tube 19-88, the ground connection is removed from
the grid of the tube and the timing cycle of condenser
19-09 is again initiated. Distributor clutch release mag-
net 22-01 is not operated upon this release of relay
1869 because the ground connection which previously
completed the energizing circuit of the release magnet,
supplied through the middle lower armature and back
contact of relay 18-09, now terminates at the contactor
and sixth contact of contact bank C4, this contact being
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left unconnected. Accordingly no code combination is
transmitted over outgoing channel 8-03 during the tim-
ing of condenser 19-09.

At the end of the timing cycle of condenser 19-09,
which occupies 74¢ of a second, relays 19-11 and 18-89
operate as before, stepping magnet 17-12 operates, relay
19-12 operates, stepping magnet 17-12 releases and ad-
vances the contactors of stepping switch 17-06 to their
seventh positions. At contact bank C2, the relay 18-14
is released and a circuit is completed from the grounded
contactor through the seventh contact, conductor 17-18,
back contact and inner lower armature of relay 19-02 and
winding of relay 19-07 to battery and the relay 19-07
operates.” At contact bank C1, a circuit is prepared for
relay 18-11 the circuit being traced from battery through
the winding of relay 18-11, the innermost lower arma-
ture and back contact of relay 18-08, which is released,
the front contact associated with the outer lower arma-
ture of relay 18-09, where a discontinuity occurs be-
cause this relay is operated, the path being traced on-
wardly from the armature through conductor 18-18, con-
tactor and seventh contact of bank Cl1, conductor 1719,
back contact and outer lower armature of relay 19-15
to ground. The operation of relay 18-11 awaits the
release of relay 18-09.

Relay 19-97, the operation of which was described
in the foregoing paragraph, interrupts the locking cir-
cuit for relay 19-04 which releases. This relay dis-
charges condenser 19-09, preventing it from entering
upon another timing cycle, cutting off tube 19—68 and
releasing relay 19-11. It also releases relay 21-81, there-
by reconnecting the distributor contacts controlled by
cams 1 through 5 to their respective transmitter con-
tacts, and it also releases relay 20-01, thereby restoring
the outgoing line circuit to condition for transmitting
messages over the outgoing party line channel 8-03 if
any message tape becomes available in the reperforator-
transmitter-distributor units shown-in Figs. 22 and 23.

Upon the release of relay 18-99 after its delay . in-
terval, relay 18-11 operates and opens the locking path
for relay 19-12, which was released when relay 18-09
was released. Relay 18-11 establishes an energizing cir-
cuit for stepping magnet 17-12, which is traced from
conductor 18-18, which has a ground derived from con-
ductor 17-19, through the contactor of bank C1, this
ground being extended through branch conductor 18-19,
the front contact and lower armature of relay 18-11,
conducters 18-21 and 18-22, interrupter contacts of step-
ping magnet 17-12, conductor 17-21, winding of relay
19-12, outer lower armature and back contact of that
relay, conductor 19-17, and winding of stepping magnet
17-12 to battery. Since the stepping magnet is ener-
gized through its own interrupter contact it immediately
releases, releasing relay 19-12 and advancing the con-
tactors of stepping switch 17-86 to their eighth position.
The eighth contact of bank C2 is strapped to the seventh
so that relay 19-07 remains operated. At contact bank
C1, the conductor 18-18 is transferred from conductor
17-19 to conducter 17-22 which receives ground con-
nection through the inner upper armature and back con-
tact of relay 19-15, so that stepping magnet 17-12, and
in series with it the relay 19-12 are immediately en-
ergized through the interrupter contact and released.
The contactors are thus advanced to their ninth con-
tacts, At contact bank C2, the circuit of relay 19-07
is interrupted, and that relay releases and a circuit from
the grounded contactor is extended over conductor 17-23
and the winding of relay 18-23 to battery, and relay
18-23 operates. The relay 18-23 performs no useful
function at this time. The ninth contact of bank C1
is strapped to the eighth so that a ground connection is
maintained for holding relay 18-11 operated and for
reenergizing stepping magnet 17-12 and relay 19-12,
which operate and release because of the opening of the
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interrupter contacts of stepping magnet 17-12 and the
contactors are advanced to the tenth contacts.

The ninth and tenth contacts of contact bank C2 are
strapped together so that relay 18-23 remains operated.
The tenth contact of contact bank C1 is grounded so
that the contactors are advanced another step, bringing
them to the eleventh contacts. The eleventh contact of
contact bank C2 has no connection so that relay 18-23
is released. The eleventh contact of contact bank C1
has a direct ground which maintains relay 18-11 op-
erated and again operates stepping magnet 17-12 through
its interrupter contacts in series with relay 19-12, to
advance the contactors to the twelfth contacts.

Contacts 12 to 22 of each bank of stepping switch
1706 have connections duplicating those of contacts 1
to 11, respectively. At contact bank CI, contact i2
has no connection, so that relay 18-11 is released, and
stepping magnet 17-12 cannot reoperate so the con-
tactors remain on their twelfth contacts, providing cir-
cuit conditions identical with initial positions of the con-
tactors. At contact bank C2, the energizing circuit of
relay 19-01 is again completed and this relay operates.
In this way the transmitter start circuit has been restored
to the initial condition, with only the relays 18-06 and
19-01 operated, and it will remain in this condition
until the operator closes another station Start key to
effect the transmission of another set of transmitter start
codes to afford opportunity to another of the party line
transmitters to transmit.

It will be assumed that the operator next operates the
Start key for the party line transmitter that is respon-
sive to the selecting code E. Stepping switches 17-03
and 17-04 will each be advanced one step. The trans-
mitter start circuit will then proceed upon the transmis-
sion of a set of transmitter start codes in the manner
hereinbefore described, the first code, a blank, being
transmitted at the end of the first timing cycle of con-
denser 19-09, comprising an interval of 74 of a second
the sequence following the blank code combination be-
ing pause (%o second), the space code, pause (Va sec-
ond), the code for the letter E, pause (¥4 second), the
letters code, and pause (1.9 seconds).

Station control circuits respond to transmitter start
sequences of codes

The transmitter start code sequences transmitted over
outgoing party line channel 8-03 are received by the
relays 13-01, 14-01, 15-01 and 16-01 at the station con-
trol circuits or secondary switching centers 8-21, 8-22,
8-23 and 8-24, respectively. The armatures of these
relays are operated to their marking contacts by current
on the channel 8-03 and are shifted to their spacing
contacts by current in their biasing windings when cur-
rent through the channel 8-03 is interrupted, marking
impulses or marking line condition being represented by
a current or closed condition of the channel and spacing
impulses or line condition being represented by a no-
current or open channel condition in the specific arrange-
ment of circuits shown.

The armatures of receiving relays 13-01, 14-01, 15-01
and 16-01 are connected to battery and their marking
contacts are connected to ground through the selector mag-
nets 13-02, 14-02, 1502 and 16-02 of the monitoring
selectors or SOTUS units 13-03, 14-03, 15-03 and 1603,
respectively, which are also identified in the drawings as
SOTUS units 1, 2, 3 and 4, respectively. From this it
will be apparent that each time the armatures of the
receiving relays operate to their spacing contacts the cir-
cuits of the selector magnets will be interrupted and these
magnets will release, which is their spacing condition. As
is described in some detail at the end of this specification
and in greater detail in copending application Serial No.
44,084, filed August 13, 1948, by G. G. Keyes et al. which
also contains reference, for purposes of amplifying the
disclosure of that application, to copending application
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Serial No. 739,747, filed April 7, 1947, by W. J. Zenner,
the selector magnet of the SOTUS unit controls the set-
ting, in their marking or spacing positions, of selector or
code members corresponding in number to the significant
or selecting impulses of telegraph code combinations,
and these in turn control the selection of individual select-
able elements assigned to be selected in response to the
code combinations. Some of the selectable elements
of the SOTUS unit operate contacts and certain of the
contacts are shown in Figs. 13 to 16. Thus each has
contacts identified as Blank-Pause, these contacts being
designated by the reference numerals 13-04, 14-04, 15-04
and 16-04. Each has “deactivate” contacts, designated
by reference numerals 13-06, 14-06, 15-06 and 16-06,
respectively, each has “universal” contacts designated by
reference numerals 13-07, 14-07, 15-07 and 16-07 and
each has “space” contacts designated 13-08, 14-08, 15-08
and 16-08. In addition each SOTUS unit includes trans-
mitter start contacts, responsive to individual start codes
and designated by the letter characters corresponding to
those codes, and code contacts, designated by the in-
dividual and group address codes, for selecting the sub-
scriber stations to receive messages transmitted over chan-
nel 8-03 from the switching center.

Typical circuits external to the SOTUS unit and con-
trolled thereby will be described with reference to Figs.
13 and 26. The spacing contact of receiving relay 13-61
is connected through break contacts of a manual cut-on
key 13-11, and normally closed “blank-pause™ contact
13-04 to one spring of cach set of code contacts, which
are normally open. The cooperating contact spring of the
set responsive to the address code BY, for selecting receiv-
ing teletypewriter 8-04 is connected to the operating wind-
ing of relay 26-04, the biasing winding of which is con-
nected to operate the armature to the marking contact, in
which condition of the relay the circuit of selector magnet
26-06 is completed and the selector magnet is energized.
Receiving relay 26-04 operates on a basis which is com-
monly called inverse neutral, namely current in the operat-
ing winding drives the relay to spacing, and when the
circuit of the operating winding is open the current in the
biasing winding drives the armature to marking. Con-
ductor 13-12 is also connectable by normally open con-
tacts responsive to the universal group code CQ to the
common springs of all the code contacts and thus to the
“plank-pause” contacts 13-04. Similarly a path may be
extended from the common side of the code contacts
through a set responsive to the individual address code QW
and a set responsive to the group code CQ and con-
ductor 13-13 to repeating relay 26-07 which controls
selector magnet 26-08 of the teletypewriter at subscriber
station 8-07. And similarly a connection may be estab-
lished from the common springs of the code contacts
through the normally open set responsive to the individual
address code CB and through the set responsive to the
group code CQ and conductor 13-14 to repeating relay
26-09 which controls selector magnet 26-11 of the tele-
typewriter at subscriber station 8-08.

The starting and stopping of the tape transmitter dis-
tributors at the subscriber stations 8-06, 8-07 and 8-08
served by secondary switching center 13-03 is controlled
by the transmitter start contacts responsive to the code
signals A, E and I and by the contacts 13-08 responsive
to the space code combination. The transmitter start
contacts are normally open and one spring of each of
these contacts is connected to battery 13—16. The other
spring of the transmitter start contacts responsive to the
signal E for starting transmitter 8-61, which is assumed
to have had tape inserted in it for transmission, is con-
nected by conductor 13-17 through the winding of
distributor stop magnet 26-02 to contacts 26-01 which
are closed by pin 26-03 depressed by the tape when the
tape is inserted in the transmitter. Upon the operation of
the transmitter start contacts E, magnet 26-02 will with-
draw its armature from blocking relation to stop cam 26—
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12 carried by the distributor shaft, whereby the distributor
will be set in operation. The armature of magnet 26-02,
upon being operated, closes contacts 26-13 which com-
plete a locking circuit for magnet 26-02 traced from
ground through the pin control contacts 26-01, the wind-
ing of magnet 26-62, contacts 26-13, conductor 26-14
and conductors 13-18 and 13-19 and contacts 13-08 to
battery 13-16. It will be apparent that with contacts
13-28 included in the locking circuit for transmitter stop
magnet 26-£2, the operation of the normally closed con-
tacts £3-08 will effect the release of magnet 26-82, if that
magnet is operated, to stop the transmitter $-61.
Similarly the other spring of the transmitter start con-
tacts that respond to the signal I is connected through
conductor 13-21 to the transmitter stop magnet 26-16
at station 8-08. The locking circuit for magnet 26-16

is returned through conductor 26-17 and conductors 1318

and 13-19 to normally closed contacts 13-08. Not only
will the opening of contacts 13-08 interrupt the locking
circuit of distributor stop magnets 26-02 and 26-16 but
the opening of contacts 26-01 when the message tape runs
out of transmitter 8-61 and releases pin 26-03 will in-
terrupt the locking circuit of transmitter stop magnet
26-92, and similarly the opening of contacts 26-18 at
station 8-08 will release distributor stop magnet 26-16.

The circuit for controlling transmitter 8—17 at station
8-06 is somewhat different. The closure of contacts
26-21 by pin 26-22 on the insertion of tape in the trans-
mitter §-17 completes a circuit through conductor 26—
23 and winding of relay 13-21 to battery 13-22, thus
operating the relay 13-21. At its right-hand armature
the relay 13-21 extends a conductive path which is traced
from ground through the winding of transmitter stop
magnet 26-24 at station 8-06, conductor 26-26, front
contact and right-hand armature of relay 13-21 and con-
ductor 13-23 to the outer left-hand armature of relay
15-24, the path terminating at this point because relay
13-24 is unoperated and the outer left-hand armature
has no back contact. At its inner left-hand armature
the relay 13-21 prepares an energizing circuit for the
relay 13-24 to ground. At its outer left-hand armature
the relay 13-21 discharges condenser 13-26, thereby
swinging the grid of vacuum tube 13-27 negative with
respect to its cathode. Tube 13-27 is not conductive be-
cause its filament circuit is open at a front contact of
relay 13-24.

The effect of the operation of transmitter start con-
tacts responsive to the letter A is to connect battery 13-16
to the prepared energizing circuit for relay 13-24, there-
by coperating that relay. At is outer left-hand armature
relay 13-24 completes the energizing circuit for distribu-
tor stop magnet 26-24 which operates. At its inner left-
hand armature the relay 13-24 prepares a path from its
operating winding to ground in parallel with the one com-
pleted by the inner left-hand armature of relay 13-21,
the path being traced through conductor 13-28 and break
contacts of relay 3-29. At its inner right-hand armature
and front contact the relay 13-24 completes the filament
circuit of vacuum tube 13-27. At its outer right-hand
armature the relay completes a locking circuit from the
battery terminal of its winding through conductor 13-31,
the noted armature and front contact of the relay, con-
ductors 13-32 and 13-19 and the normally closed con-
tacts 13-08 to battery 13-16.

The function of the circuit comprising relays 13-21,
13-24 and 13-29 and the vacuum tube 1327 is to prevent
the immediate loss of control by transmitter 8—17 over
transmitting channel 8—02 when contacts 26-21 open. In
the case of the transmitters at the stations 807 and 8-08
the opening of contacts 26-01 or 26-18 results in the
release of the transmitter stop magnet 26-92 or 26-16,
respectively, and these magnets can be reoperated only as
a result of operation of the transmitter start contacts E
or I, respectively. When tape runs out of transmitter
8-17 and contacts 26-21 open the operating circuit of
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relay 13-21 is thereby interrupted and this relay releases.
At its outer left-hand armature it opens the discharging
circuit for condenser 13-26 and permits that condenser to
be charged from battery 13-22. At its inner léft-hand
armature it interrupts the ground side of the original
energizing circuit for relay 13-24 but that relay remains
operated to the previously-traced parallel path to ground
which includes the break contacts of relay 13-29. At its
right-hand armature the relay 13-21 interrupts the cir-
cuit of distributor stop magnet 26-24, which releases and
stops the transmitter, but the circuit remains prepared at
the outer left-hand armature and front contact of relay
13-24. After an interval of the order of twenty seconds,
condenser 13-26 becomes sufficiently charged positively
to activate vacuum tube 13-27, the external circuit of
which includes the winding of relay 13-29. This relay
opens its break contacts and interrupts the locking circuit
of relay 23-24 which releases, interrupting the prepared
circuit for distributor stop magnet 26-24, and opening
the filament circuit of tube 13-27. Relay 13-24 can be
reoperated only under the control of transmitter start con-
tacts A and transmitter stop magnet 26-24 can be ener-
gized only if relay 13-24 is operated, so that upon the
operation cf tube 13-27 transmitter 8-17 cannot be
started except under the control of its transmitter start
contacts, However, if within the timing interval of con-
denser 13-26 after a tape has run out of transmitter §-17
and relay 13-21 has released, another message tape is
inserted into the tramsmitter, contacts 26-21 will be re-
closed and relay 13-21 will be reoperated. This relay
again completes the energizing circuit for transmitter stop
magnet 26-24, which has remained prepared by the relay
13-24, which has not yet released, and the relay 13-21
also discharges the partially charged condenser 13-26
thereby preventing the operation of tube i3-27 and the
release of relay 13-24. The opening of contacts 13-08
when relay 13-24 is operated will cause the release of that
relay, thereby causing the release of transmitter stop mag-
net 26-24 and suspending transmission from station 8-17.
The control circuit for a transmitter 817 permits trans-
mission from two or more message tapes in succession by
transmitter 8-17 when the transmitter start circuit affords
that transmitter an opportunity to transmit, the only re-
quirement being that the operator at the subscriber sta-
tion 8-06 insert another tape within the twenty-second
inerval after one tape runs out that is allotted by con-
denser 13-26, and the delay is provided to accommodate
the station 806 to special traffic conditions. In the case
of the stations §-07 and 8-08, although a message tape
may be inserted in the transmitter immediately after one
message tape runs out of the transmitter, the message
contained in the newly inserted tape will not be trans-
mitted until the transmitter start circuit calls upon the
station in its regular turn.

The circuit and apparatus arrangements of the second-
ary switching center in Fig. 13 and the subscriber station
in Fig. 26 which it controls having been described, the re-
sponse of the secondary switching center to the transmitter
start sequences of codes will now be described. The first
signal transmitted by the transmitter start circuit is the
blank code combination, which is received by the repeat-
ing relays 13-61, 14-01, 15-¢1 and 16—01 and is repeated
by them to the selector magnets 13-02, 14-92, 15-92 and
16-02, respectively. As will be more fully described at
the end of this specification, the SOTUS unit includes a
mechanical timing arrangement including a shaft driven
through a friction clutch, cams carried by the shaft, and
cooperating latches, levers, and contacts for causing a
particular selective operation to occur only if a predeter-
mined interval or pause occurs between transmission of
two code signal combinations that are involved in the
selection of that operation. In accordance with the
present invention, the mechanical timer is tripped off for
a timing cycle of operation by a selectable member which
responds to the blank code combination in each of the
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SOTUS units. The contacts 13-04, 14-04, 15-04 and
16-04 are under the control of the respective timing mech-
anisms and are opened and latched in the open condition
during the %o of a second pause which follows the blank
code signal. The aforementioned contacts interrupt the
path from the spacing contacts of the line relays 13-01,
14-01, 15-01 and 16-01 to any of the receiving teletype-
writers that might have been receiving message signals
from the receiving relay through their code contacts at
the time of seizure of the outgoing party line channel
8-03 by the transmitter start circuit for transmitiing a
transmitter start sequence of code signals. Such discon-
nection prevents the signals of the transmitter start se-
quence from being received by the receiving teletype-
writers.

At about the end of the 74 of a second interval, the
timing mechanism mechanically unblocks the normally
blocked selectable member which operates the contacts
1308 that are responsive to the space signal combination.
The opening of the contacts 13-08, 14-08, 15-08 and
16-08 results in the stopping of any transmitter that may
have been in operation. It has been assumed that no
transmitter has been operating so that none of these
contacts will interrupt a locking circuit.
member which opens the space contacts 1308 in SOTUS
unit 13-03 and the corresponding contacts in the other
SOTUS units also unblock the selectable elements that
are responsive to the code signals that operate the trans-
mitter start contacts, in the case of SOTUS unit 13-03
the selectable members responsive to the codes A, E and
1, in the SOTUS unit 14-03 a selectable member respon-
sive to the L signal, in the SOTUS unit 15-03 the select-
able members responsive to the P, Q and S signals and in
the SOTUS unit 16-03 the selectable member responsive
to the U and W signals.

About V4 of a second after the space signal is received
the A signal is received. The interval or pause between
the space signal and the A signal is merely provided to
afford time for operations to be performed, and it is non-
critical and is not timed by the timing mechanism of the
SOTUS unit. Only the SOTUS unit 13-03 has trans-
mitter start contacts responsive to the A signal, and these
contacts close, seeking to complete the circuit of relay
13-24.

The selectable member which operates the space con-
tacts becomes latched in the operated condition holding
those contacts open. A bail which operates incident to
the reception of the next code combination, in this in-
stance the transmitter start signal A, unlatches the space
selectable member, thereby permitting its contacts to re-
close. Although the SOTUS units 14-03, 15-03 and
16--03 have no selectable member responsive to the trans-
mitter start signal A, nevertheless their unlatching bails
operate in connection with the response of their selector
mechanisms to the transmitter start signal A and un-
latch the contacts 14-08, 15-08 and 16-08, respectively.
Similarly the transmitter start contacts designated A in
Fig. 13 remain operated because the selectable member
which operates them becomes latched until the letters
signal is received about ¥ of a second later. This de-
lay or pause also is non-critical and is not timed by the
timing mechanism. The sole purpose of transmitting
the letters signal is to unlatch the operated transmitter
start contacts.

Shortly after the reception of the letters signal and
before the end of the 1.9 seconds pause in which the
starting of transmission is awaited by the switching center,
the timing mechanism of the SOTUS unit completes its
cycle of operation. Just before it completes the cycle,
it unlatches the blank pause contacts 13-04 and corre-
sponding contacts in Figs. 14, 15 and 16, permitting those
contacts to reclose so as to extend the conductive paths
from the spacing contacts of the line relays to the code
contacts in preparation for the establishment or resump-
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tion, as the case may be, of transmission to one or more
of the receiving teletypewriters.

It has been set forth herein that when the switching
center receives no signals from the subscriber station
8-06 in responmse to the transmitter start sequence of
codes, the transmitter start circuit completes its cycle
with reference to that sequence, returning to its initial
condition. Thereupon the operator at the switching cen-
ter operates another transmitter start key, which has
been assumed to be the key for transmitting the sequence
including the transmitter start signal E. The sequence
of codes is received by the several SOTUS units as be-
fore, and when the code signal E is received the trans-
mitter start contacts E of SOTUS unit 13-03 close and
are latched. These contacts complete the circuit of trans-
mitter stop magnet 26-02 which has been prepared by
the closure of contacts 26-01 by the pin 26-03, and the
magnet 26-02 operates, initiating the operation of the
tape transmitter and establishing for itself a locking circuit
through contacts 26-13 and contacts 13-08 which were
unlatched and reclosed as a result of reception of the
code signal E. The letters signal which follows the code
signal E results in the release of transmitter start con-
tacts E, which need not remain operated since a locking
circuit for transmitter stop magnet 26-02 has been estab-
lished, and just before the timing mechanism of the
SOTUS unit 13-03 completes its operation it unlatches
the contacts 1304 and permits them to reclose.

The transmitting channel 8-02 over which message
signals are transmitted to the switching center is a closed
circuit in which all of the distributors at the party line
stations are included. It will be apparent that only one
of the transmitters may be in operation to transmit signals
at any one time and each of the transmitters impresses
the start impulses and other spacing impulses on the
transmitting channel 8-02 by opening that channel and
interrupting the flow of current therethrough, the flow
of line current when the circuit is closed being produced
by a battery located at the switching center.

Incoming line circuit at switching center responds to
incoming message signals

The incoming line circuit at the switching center as-
sociated with incoming party line channel 8-02 is con-
tained in Figs. 30 and 31, Fig. 30 containing relay cir-
cuits and Fig. 31 containing a receiving reperforator-
transmitter unit of a type which has been hereinbefore
identified, and a receiving only teletypewriter printer
which may receive incoming signals especially directed
to it by address codes. One terminal of incoming party
lines channel 8-02 is connected to ground and the other
terminal is connected through the operating winding of
receiving relay 30-02 to battery 30-03. In response to
the start impulse of the first code combination trans-
mitted from station 8-07 receiving relay 30-02 operates
its armature to the spacing contacts, thereby substituting
the ground connection for a battery connection on the
middle winding of relay 30-04 which causes the armature
to be operated by the current in the upper winding to
the right-hand contact. At its left-hand contact the re-
lay 30-04 interrupts the energizing circuit of relay 30-06,
which has a slow release characteristic and at its right-
hand contact the armature of relay 3004 completes a

5 circuit from ground through conductors 3607 and 30-08

and busy lamp 31-01 to battery, to light the busy lamp,
and in parallel therewith through break contacts of re-
lay 30-01, conductor 30-09, upper break contacts of re-
lay 30-11 and lower winding of relay 30-04 to battery.
The current through the lower winding of relay 30-04
locks the armature against return to the left-hand contact
in response to reenergization of the middle winding by
receiving relay 30-02 when that relay responds to mark-
ing impulses of the code combination. Still another path is
completed from ground through the armature and right-
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hand contact of relay 30-04, conductor 30-12 and the
winding of relay 30-13 to battery.

One of the operations performed by relay 30-13 is the
completion of a circuit from ground through its lower
armature and front contact, conductor 30-14, break con-
tacts controlled by the inner lower armature of relay
30-11, conductor 30-16 and winding of relay 30-01 to
battery. This relay interrupts the locking circuit for re-
lay 30-04 at the previously-mentioned break contacts,
thereby permitting the relay 30-04 to follow signals in
accordance with-the energization and deenergization of
its middle winding under the control of receiving relay
30-02. The relay 30-01 also completes at its upper
armature a circuit from ground through a path previously
traced including conductor 18-17 to the lower armature
of relay 18—14 in the transmitter start circuit.

Attention should now revert to that point in the de-
scription of operation of the transmitter start circuit at
which the condenser 19-09 times out an interval of 1.9
seconds, causing the advancement of the contactors of
stepping switch 17-06 to the sixth position. One of the
described results of the advancement of the contactors
to that position is the operation of relay 18-14. In that
description of the first cycle of the transmitter start cir-
cuit for the purpose of calling upon the station 8-06 to
transmit, message transmission did not occur and relay
30-01 did not operate. It will now be assumed that
the transmitter start circuit has arrived at the same point
in its second cycle, in which the sequence of codes for
starting the transmitter at station 8-07 has been trans-
mitted and relay 18-14 operates, a relay 30-01 having
operated and locked. The path is extended from con-
ductor 18-17 through the lower armature and front con-
tact of relay 18-14 and conductor 18-16 to relay 18-08
which operates.

Relay 18-08 interrupts the locking circuit of relay
19-04, which releases, thereby producing the results pre-
viously described, namely the deactivation of the timing
circuit comprising condenser 19-09 and vacuum tube 19—
08, the release of relay 19-11 due to the cutting off of
vacuum tube 19-98, and the release of relays 29-81 and
21-01. Relay 18-08 also completes the operating cir-
cuit of relay 19-28 which operates and locks to ground
which is directly connected to its lower armature. - There
is ne provision for opening the locking circuit of relay
19-20 for the reason that it operates as a consequence
of the successful starting of a subscriber station trans-
mitter following the connection of power to the circuits
at the switching center at the beginning of a business
day and is to remain operated until the switching center
is shut down and power is disconnected from the circuits.
The function of relay 19-20 is to prepare the energizing
circuit for relay 18-23. This circuit is at this time open
at the outer upper armature and front contact of relay
19-01 because that relay was released upon the first re-
lease of relay 18-69 following the stepping of the con-
tactors of stepping switch 17-06 to their second contacts.

With the charging circuit of condenser 19-909 deacti-
vated as a result of the operation of relay 1808 further
advancement of stepping switch 17-86 is prevented and
the contactors remain on their sixth contacts, with the
circuits in the condition as previously described at the
sixth position of the stepping switch contactors, in ad-
dition to which the relays 18—08 and 19-20 are operated.
A transmitter having been started, namely the transmitter
at the subscriber station 8-07, the operator at the switch-
ing center should leave key 17-01 in automatic position,
in which condition its contacts are closed, because there-
after the transmission of transmitter start sequences or
patterns will proceed automatically.

The relay circuits of the incoming line circuit, shown
in Fig. 30 and the circuits of the receiving only teletype-
writer printer and the reperforator-transmitter shown in
Fig. 31 are not significantly different from the corre-
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sponding. circuits of the hercinbefore-identified Bransos
et al. patent, in which those circuits appear in Figs. 27
and 28 and since the operation of the circuits is fully
described in that patent it will not be repeated here. For
the present purposes it is considered sufficient to say:
that the sequence of signals preceding the first message
address code, comprising the signals for figures, H and
letters, place the incoming line circuit in the normal idle
condition, if it had for any reason become off normal in
any respect; that the first message is impressed upon the
selector magnet 31-62 of reperforator-transmitier unit
31-03 and is recorded in its tape 31-04 but is not im-
pressed upon selector magnet 31-86 of teletypewriter -
printer 31-87; that the second message is impressed upon
selector magnet 31-06 and is recorded by teletypewriter
printer 31-07 but is not impressed on selector magnet
3102 or perforated in tape 31-04; that the end-of-
message code comprising the sequence of signals for fig-
ures, H and letters at the end of the second message re-
moves selector magnet 31-86 from responsive relation to
the incoming line circuit and restores selector magnet
3102 to responsive relation thereto; that the address
cedes preceding the third message reassociate the selector
magnet 31-06 with the incoming line circuit without dis-
associating the selector magnet 31-92, so that the third
message is recorded by teletypewriter printer 31-87 and
also is recorded on tape 31~04; and that following the
third message a sequence of code combinations compris-
ing the signals for figures, H, letters, H and letters is
received, which in its entirety is an end-of-transmission
signal, the first three signals comprising the signals for
figures, H and letters also representing an end-of-message
signal.

During the reception of the three messages, relay 39—
01 has remained energized over its locking circuit traced
from ground on its lower armature through the front con-
tact cooperating therewith, conductor 38-17, the same
break contacts of relay 38-11 through which the ener-
gizing circuit was completed, conductor 39—16, which
was also a part of that path, winding of relay 36-81 to
battery. As is fully described in the aforementicned
Branson et al. patent, the relay 30-11 operates in re-
sponse to the H signal which follows the end-of-message
signal and forms, with that signal, an end-of-transmission
signal. Relay 30-11, at the previcusly-mentioned break
contacts, interrupts the locking circuit of relay 38-61,
which releases, disconnecting ground from conductor 18—
17 of the transmitter start circuit. The relay 18-68 was
operated over this path and it had no locking circuit so
that it now releases. At its innermost lower armature
the relay 18-88 completes the operating circuit of relay
18-11, which operates. Relay 18-11, as previously de-
scribed, completes an operating circuit for stepping mag-
net 17-12 of stepping switch 17-66 and the stepping mag-
net operates, and upon the opening of the interrupter con-
tacts of the stepping magnet relay 35-12 operates.
Thereupon stepping magnet 17-12 releases, advancing
the stepping switch contactors to the seventh contacts
and releasing relay 19-12. In the seventh wosition of
the contactors, relay 19-97 operates and relay 18-14
releases and thereafter the stepping switch contactors are
advanced: step-by-step under the control of the inter-
rupter contacts of stepping switch 17-i2 as vreviously
described until they reach the twelfth. contacts and re-
operate relay 19-61.

Upon the reoperation of relay 19-81, the ecircuit of
relay 18-83 is completed from battery through the wind-
ing of that relay, conductor 17-28, the upper armature
and front contact of relay 19-29, conductor 19-18, the
outer upper armature and front contact of relay 19-§1,
conductors 19-%9 and 17-24, the innermost lower arma-
ture and back contact of relay 18-92, conductor 1726,
the inner upper armature and front contact of relay 18-
01, conductor 17-27 and contacts of key 17-91, closed
to ground in the condition thereof designated “auto-
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matic.” At one of its armatures the relay 18-03, having
operated, locks to the ground supplied through key 17-01.
At another of its armatures it transfers the energizing cir-
cuit of relay 19-04 from the originally traced energizing
path which included contacts of the Skip keys to a ground
connection supplied through the inner upper armaturc
and front contact of relay 19-01, so that the relay 19-04
operates providing relay 19-06 is not operated, and it
will be assumed for the present that it is not operated,
and at another of its armatures it establishes a connection
from the Skip keys to the second contact of coniact bank
C2 of stepping switch 17-06. Relay 19-04, operated,
performs the same operations as those previously de-
scribed, including activation of the timing circuit for
vacuum tube 19-08. When that tube times out, it oper-
ates relay 19-11 which in turn operaies relay 18-89.
The timing interval is 740 of a second. Relay 18-09
operates stepping magnet 17-12, establishes a focking
circuit for relay 19-01, operates relay 21-01 or 21-02,
depending upon whether or not relay 20-02 is operaied
and operates relay 18-04 by completing the circuit of
its upper winding over a path that was prepared at one
of the armatures and front contacts of relay 18-03.

At its upper armature the relay 18-04 completes the
circuit of relay 18-24, which operates, and at its lower
armature the relay 18-04 completes the energizing circuit
of stepping magnet 17-08 for stepping switch 17-03 and
this magnet operates.

With stepping magnet 17-12 operated, as previously
mentioned, relay 19—12 operates and locks, releasing step-
ping magnet 17-12, which advances the contactors of
stepping switch 17-06 to the second position, and dis-
charging timing condenser 19-09 which cuts off tube
19-08 thereby releasing relay 19-11, which in turn in-
terrupts the energizing circuits for relay 18-09. When
relay 18-09 releases, after its delay interval, it releases
relays 19-01 and 19-12, completes the circuit of distribu-
tor release magnet 22-01 to initiate the transmission of
the blank code of the next transmitter start sequence of
signals, and releases relay 18-04. With relay 18-04 re-
teased, the circuit of stepping magnet 17-08 is interrupted
and this magoet releases, advancing the contactors of
stepping switch 17-03 to the next position, which is in
position of engagement with the third contacts. With the
contactors of stepping switch 17-03 engaging the third
contacts, the circuits of the upper winding of relay 18-06,
which had been complete from ground through the con-
tactors associated with contact banks A2 and B2 of step-
ping switches 17-03 and 17-04, respectively, is inter-
rupted and this relay releases, completing the circuit of
relay 19-25 which locks to the ground supplied through
its upper armature and front contact and prepares a cir-
cuit for operating relay 19-15.

Thereafter the system operates as hereinbefore de-
scribed, the stepping switch 17-06 advancing step-by-step
to effect the transmission, with stepping switch 17-03 in
its third position, of the transmitter start sequence blank,
pause, space, I, letters and a pause having a duration of
1.9 seconds. This is the transmitter start sequence for
starting the transmitter at station 8-08.

In conformity with the program of typical messages
hereinbefore described, it will be assumed that station
8-08 has no tape in its transmitter awaiting transmission.
Relay 30-31 in the incoming line circuit will not operate
and accordingly relay 18-08 in the transmitter start cir-
cuit will not operate.  Since relay 18-08 does not operate
the stepping magnet 17-09 of stepping switch 17-04 can-
not operate and the contactors remain on the position
corresponding to the last station which was successfully
started, this being the station designated by the trans-
mitter start signal E and the position being the thirteenth.
Thereafter the operations which were described following
the transmission of the transmitter start sequence for sta-
tion 8-06 are repeated, the contactors of stepping switch
17-06 arriving at one of the two normal positions, in
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this instance the twelfth position, since three transmitter
start sequences have been transmitted. With this differ-
ence, that with relay 18-03 operated and locked, relay
19-04 does not release when relay 19-07 operates. With
relay 19-04 remaining operated the timing circuit of
vacuum tube 19-08 is not deactivated and the outgoing
line circuit is not restored to tape transmitting condition,
but on the other hand the transmission of another trans-
mitter start sequence is initiated immediately, the con-
tactors of stepping switch 17-03 being stepped to the
fourth contacts, in which position, in cooperation with
stepping switch 17-06, the selective signal in the trans-
mitter start sequence will be the signal for the letter L,
for starting the transmitter at station 8-09. Since it
has been assumed that the transmitter at station 8-09
contains tape awaiting transmission the transmission will
be started within the 1.9-second pause following the trans-
mission of the letters signal, which will result in the op-
eration of relay 30-01. This causes the relay 18-08 to
operate, which releases relay 19-19, completes the ener-
gizing circuit of stepping magnet 17-09 which operates,
and releases relay 19-04, which deactivates the timing
circuit for vacuum tube 19-08, and releases the relays
21-01 and 20--01 in the outgoing line circuit.

With stepping magnet 17-09 operated the relay 18-06
operates on current through its lower winding. It releases
stepping magnet 17-09 which advances the contactors of
stepping switch 17-04 to the next position. This posi-
tion would not correspond with that of the contactors of
stepping switch 17-03 because those contactors are in
the position relating to the transmission of the selective
transmitter start signal L. whereas the contactors of step-
ping switch 1703 have advanced only to the position
relating to the transmitter station 8-08 which is asssigned
the selective transmitter starting code I. In this position
the contactor associated with contact bank B2 does not
extend the ground connection supplied by the contactor
associated with contact bank A2 to energize the upper
winding of relay 18-06. Accordingly, the relay 18-06
releases when stepping magnet 17-09 releases and this
immediately permits the stepping magnet 17-09 to re-
operate. Relay 18-06 thereupon reoperates, interrupt-
ing the circuit of stepping magnet 17-09 which releases.
The contactors or stepping switch 17-04 advance to the
contact position corresponding to that of stepping switch
17-03, the circuit of the upper winding of relay 18-06
is completed, the relay remains operated and prevents fur-
ther operation of stepping switch 17-04, and the trans-
mitter start circuit remains idle, another transmitter hav-
Elg_been started, this start being made on an automatic

asis.

Thereafter the transmitter start circuit will operate au-
tomatically upon the completion of transmission by any
one of the transmitters, to afford the other transmitters
an opportunity to transmit in sequence. If any onec of
the Skip keys is operated the transmitter start sequence
for that station will not be transmitted. [f the trans-
mitter start circuit goes through a complete program of
testing all of the transmitters for message material await-
ing transmission, and no transmitter is started, the trans-
mitter start circuit waits for a predetermined interval
before again starting to test the transmitters. The inter-
val of waiting before starting another program of testing
the transmitters for message material awaiting is shorter
when messages are not being transmitted over the out-
going channel 8-03 than it is when that channel is in
use. The reason for this is that the transmitter start cir-
cuit interrupts message transmission over channel 8-03 in
order to send the transmitter start patterns and it is a
sound operating practice to give the transmiter start cir-
cuit more frequent access to channel 8-03 when messages
are not being transmitter over that channel. In accord-
ance with the preferred embodiment of the invention, the
long interval between tests for messages awaiting trans-
mission is about six minutes and the short interval is
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about two minutes. The manner in which the Skip keys
alter the operation of the transmitter start circuit and
the manner in which the testing of transmitters is sus-
pended after a complete testing program without finding
a transmitter prepared to respond, under the conditions
of the two delay intervals, is fully described in the here-
inbefore-identified Branson et al. patent and the descrip-
tion will not be repeated in this specification.

Transmission of messages through the switching
equipment

It will be recalled that the printing reperforator unit
31-03 received the first message and the signals preceding
it, as well as the third message transmitied and accom-
panying address code from transmitter 8—61 at station
8-07, and it also receives the messages which have been
assumed to be next transmitted over the party line chan-
nel 8-92 into the switching center after station 8—07 con-
cludes transmission, namely the message addressed to the
group of stations identified by the group code BL followed
by the message addressed to several destinations, includ-
ing the station 8—13, the station served by switching center
8-51 designated by the individual address code BN, the
stations designated by the group code BK and the stations
addressed by the single address code LQ, this being the
station 7-89 in Fig. 7. These messages are recorded by
reperforator-iransmitter 31-63 in the form of code per-
forations in tape 31-04. In addition, the reperforator unit
31-83 causes characters corresponding to the code signals
to be printed on the tape 31-04. As is finally disclossd in
the hereinbefore-identified patent to Gubisch, the trans-
mitting head 3108 of the transmitter will normally be
resting against the perforating head of reperforator 31—03
due to previous transmission up to and including the last
character perforated in the tape, it being a characteristic
of the reperforator-transmitter unit that when tape is
being perforated but not transmitted the tape emitted
from the reperforator pushes the transmitting or tape
sensing head 31-08 away from the perforating head a pre-
determined distance as limited by a stop, after which tape
continuing to emerge from the reperforator unit forms a
depending loop. When tape is no longer being perforated
but signals are being transmitted therefrom, the trans-
mitting or tape sensing head 31-68 steps the tape with
respect to itself, thereby taking up the loop of tape until
the loop has been exhausted and the tape is taut. Further
operation of the tape stepping mechanism of the tape sens-
ing or transmitting head 31-08 causes the head to move
with respect to the tape and toward the perforating head
until the last code combination is reached and transmitted,
and in this condition the tape sensing or transmitting
head 31-98 rests against the perforator head.

Consequently the tape sensing or transmitter head
3108 will be in that position prior to reception of signals,
but as soon as signals begin to be recorded in tape 31-84
by reperforator 31-63, the tape sensing head 3108 will
be moved clockwise as viewed in Fig. 31 and contacts
31-0% which it controls will be permitted to close. The
closure of contacts 31-89 will complete circuits for con-
trolling the transmitting and switching equipment, and ia
particular the operation of a director circuit, the function
of which is to discard certain codes that are not needed
or used before a cross-office transmission path has been
established, and to decode address codes and selectively
establish a cross-office transmission path in accordance
with the address codes. A director circuit occupies Figs.
32, 33, 34, 35, 36, part of 37, 38, 39, 40, 41, 42 and part
of 43. This director circuit is very similar to a director
circuit shown in the hereinbefore-identified Branson et al.
patent, for which reason its operation will be described
only in sufficient detail to enable an understanding of the
manner of its cooperation with other circuits.

‘When contacts 31-89 close, indicating the availability of
tape, circuits are completed for a tape-available relay
38-61 and for a search relay 39-¢1 and these relays
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operate. Relay 39-0% operates relay 38-02. Relay 39-61
also completes the circuit of transmitter clutch release
magnet 31-11 of the transmitter portion of the reperfo-
rator-transmitter unit, which trips clutch 31-12 for driv-
ing shaft 31-13. Shaft 31-13 carries cams which cause
the perforations in tape 3164 to be sensed, by sensing
levers 31-14, and through transfer cam 31-16 it causes
transfer levers 31-17 to test the settings of sensing levers
31-14 and to position slide members 3118 in accordance
with the signal conditions, the slide members 31-18 being
shifted to their uppermost positions for a marking condi-
tion and to their lowermost positions for a spacing condi-
tion. The slide members 31-18 in turn control contact
operating members 31-19, camming those members right-
wardly for a marking condition and leaving them pre-
sented leftwardly for a spacing condition. After the
shaft 31-13 has rotated through part of a revolution,
transmitter auxiliary contacts 31-21 close and complete
the circuit of relay 35-01 which locks and interrupts
the circuit of transmitter clutch release magnet 3111,
releasing it so that shaft 3112 will be arrested at the
end of one revolution. A cam on shaft 31—13 also closes
contacts 31-22 which complete the circuit of distributor
clutch release magnet 3123, energizing it and permitting
clutch 31-24 to become engaged to drive the distributor
shaft 31-26. Shortly after shaft 31-26 begins to rotate,
distributor auxiliary contacts 31-27 close and operate
relay 34-01 through armature 1 and front contact of
relay 35-@1 which is operated. Relay 34-01 prepares a
locking path for itself from ground through the winding
of relay 39-02, and prepares an operating circuit for
discard relay 39-63. Before shaft 31-13 completes a
revolution and comes to rest, it permits contacts 31-22
to reopen, thereby releasing distributor clutch release
magnet 31-23 so that rotation of shaft 31-26 will be re-
stricted to one revolution. Before shaft 31—26 comes to
rest, contacts 3127 open, thereby permitting relay 39-02
to operate in series with relay 34-81, thereby locking
both relays.

Of the sets of contacts controlled by the contact oper-
ating members 31-19, the pair of make contacts at the
extreme left of each set is employed as transmitting con-
tacts, being open for a spacing impulse condition and
closed for a marking impulse condition. The remaining
sets of contacts are so arranged and related and certain
ones thereof interconnected that for the code combina-
tional settings of contact operating members 31-19 rep-
resenting the code combinations for figures, ietters, H, Z
and blank a ground connection will be extended into the
director circuit. Individual paths will be extended in
response to the code combinations, figures and H whereas
the remaining three code combinations establish a com-
mon path. These paths extend to armaturss of relay
34-02. When this relay is released the individual paths
for the codes for figures and H merge with the common
paths for the other three code combinations at back con-
tacts of the relay. When relay 34-82 is energized the
common path for the three code combinations is in-
terrupted and the paths for the code combinations, figures
and H are individuaily transferred to other parts.

It was assumed that the subscriber at the station 8-7,
in preparing a tape containing one or more messages,
first perforated several letters signals followed by the cods
combinations for figures, H and letters, for the purpose of
clearing out any abnormal condition that might exist in
the switching apparatus. These code. signals are, of
course, received at the switching center and perforated in
tape 31-04 preceding the address codes of the first mes-
sage.

‘When the first letters code combination is transferred
by transmitter shaft 31-13 to the contact operating mem-
bers 31-19, a ground connection is extended through the
common path for letters, blank and Z and this ground
connection completes the circuit of relay 39-03 prepared
through make contacts of relay 34-01. Relay 39-03
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completes the circuit of relay 35-02 which operates, and
interrupts the locking circuit for relay 35-01 which re-
Jeases, Relay 35-01 interrupts the circuits of relays 34—
01 and 39-02 which release, in turn releasing relay 39—
03. The latter relay has a slow release characteristic and
upon its release it releases the relay 35-02.

The energizing circuit for transmitter clutch magnet
31-11 includes break contacts of relays 34-01, 35-01 and
35-82 so that upon the release of these relays the cir-
cuit of magnet 31-11 is reestablished and shaft 31-13 is
released for another revolution. This entire cycle of
operation is repeated for each letters signal, for the fig-
ures signal, for the H signal and for the letters signal

10

which follows H. The operation of distributor shaft 31— .

26 in connection with each cycle of transmitter shaft 31-
13 is idle because the code combinations which cause the
operation of discard relay 39-03 are not transmitted, and
they are not decoded for switching purposes.

The code combination that is sensed by tape sensing
levers 31-14 and is transferred to contact operating mem-
bers 31-19 following the letters signal of the sequence
figures, H and letters is that for the first letter of the ad-
dress code of station 812, the signal for C. The previ-
ously-described sequence of operations is repeated now,
up to and including the energization of relay 39-02 in
series with relay 34-01 and the locking of the latter re-
lay. Relay 39-03 does not operate because no ground
connection is supplied through the sensing pin contacts
or maze contacts controlled by contact operating members
31-19. With discard relay 39-03 remaining unoperated,
the relay 39-02, when it operates, completes a circuit in-
cluding an armature and back contact of relay 39-03, and
having its ground terminus at the armature 4 and front
contact of relay 39-01 for operating relay 41-03, which
operates and locks. Relay 41-03 completes the circuit
of relay 35-02 which operates, interrupts the circuit of
relay 33-01 that was completed by relay 39-01, so that
relay 33-01 releases, it having a slow release character-
istic, completes a circuit through the winding of relay
3904 over a path including armature 6 and the front con-
tact of relay 39-01 and the armatuer and back contact
of relay 38-03 and conductor 38-04 to the sequence cir-
cuit in Fig. 165, and to ground thrcugh relay 165-04
if the sequence circuit is idle. Relay 41-01 also con-
nects the transmitter contacts, which are the extreme left-
hand pairs controlled by contact operating members 31—
19 as previously mentioned, over a set of five conductors
31-28, conductors 34-03, branching conductors 35-03,
armatures 2, 3, 4, § and 6 of relay 41-03, conductors
41-02 to the windings of relays 4201, 4202, 42-03 and
42-08, 42-04 and 42-06. The other contact spring of
each of the pairs of transmitting contacts is connected
to a common conductor to ground. In the code com-
bination for the letter C, the first and fifth impulses are
spacing and the second, third and fourth impulses are
marking. Accordingly, the second, third and fourth of
the transmitter contacts will be closed and relays 42-02,
42-03 and 42-08, and 42-04 will operate and lock, relays
42-01 and 42-06 remaining unoperated.

When relay 33-01 releases it connects the winding of
busy test relay 39-06, which has one terminal connected
to battery, through the armature and front contact of
relay 39-04, it being assumed that the sequence circuit
was not busy at the time the latter relay was connected
to conductor 38-04, and that relay 39-04 operated, the
circuit being extended through the lower armature and
back contact of relay 33-81, back contact and lower
armature of relay 38-06, front contact and outer arma-
ture of relay 39-07, which was operated by relay 39-01,
armature 3 and back contact of relay 38-07, armature
3 and back contact of relay 38-08, break contacts con-
trolled by the outer lower armature of relay 33-02, con-
ductor 33-03 extending into Fig. 42, and serving as the
apex of a fan circuit controlled by relays 42-01, 42-02,
42-93, 42-04, 42-06 and 42-08 the circuit being then
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traced through break contacts controlled by armature §
of relay 4206 which is released, front contact and arma-
ture 9 of relay 42-04, armature 4 and back contact of
relay 42-01, which is released, front contact and arma-
ture 3 of relay 42-02 which is operated, front contact
and armature 4 of relay 42-03, which is operated, con-
ductor 42-07, winding of relay 37-01, conductors 37-02
and 37-03, right-hand break contacts of key 36-01, con-
ductor 36-02 and winding of relay 39-08 to ground,
causing the operation of relay 39-08, relay 37-01 and
relay 39-06. In the meantime, the relay 35-62 which
was operated by relay 41-03 has released relay 35-61
which in turn releases relays 34-01 and 39-02.

The relay 37-01 has been selected in response to the
code combination for the letter C as the first letter of
a two-letter address code and it attracts all of its arma-
tures. Had there been no relay terminating the path com-
pleted through the fan circuit controlled by relays 42-01,
42-02, 42-03, 42-04, 42-06 and 42-08 in response to
the signal for the letter C, this would have signified that
that code was unassigned or for some reason was not a
valid switching code and the relay 39-08 would not have
operated.

Relay 39-08 operates relay 33-02. The current that
flows through relay 37-01 to energize relay 39-08 is in-
sufficient to operate the relay 37-01, but when relay 33-
02 operates it disconnects relay 39-06 from the energiz-
ing circuit for relays 37-01 and 39-08, and substitutes
a battery connection, which permits relay 37-01 to op-
erate, relay 33-02 at the same time transferring the en-
ergizing circuit for relay 39-06 through its inner lower
armature and front contact to ground through the arma-
ture 6 and back contact of relay 35-04, to hold relay
3906 operated. Relay 33-02 also releases relay 41-
03, which need remain operated no longer because the
relays in Fig. 42 which were energizzd under the control
of marking impulse conditions of the signal remain locked.

Relay 41-03, upon releasing, releases relay 39-04,
which holds relay 39-06 operated independently of relay
35-04, releases relay 35-02 and reoperates relay 33-01.
With relay 35-02 released and relay 33-01 reoperated, the
circuit of transmitter clutch release magnet 31-11 is again
completed and this relay operates to cause shaft 31-13
to be rotated through another revolution, to advance the
next code combination into sensing position, and to trans-
fer that code combination, upon being sensed, to the trans-
mitter contacts. This code combination is assumed to be
the second letter of the address code for the station 8-12,
namely, the letter D.

The same sequence of operations as previously described
takes place down to and including the operation and lock-
ing of relay 34-01 and the operation of relay 39-02.
When relay 33-02 released relay 41-03, it prepared the
energizing circuit for relay 35-04, and relay 39-02, upon
operating, cperates relay 35-04. This relay completes
conductive paths from conductors 34-03 through its arma-
tures 1, 2, 3, 4 and 5 and conductors 35-06 to relays 36-03,
36-04, 36-06, 3607 and 36-08. The code combination
for the letter D has the first and fourth pulses marking and
the second, third and fifth pulses spacing. Accordingly,
relays 36-03 and 36-07 will be energized through the
transmitter contacts and relays 36-04, 36-06 and 36-08
will remain released. Relay 35-04 also operates relay
39-04, if the sequence circuit in Fig. 165 is not busy,
and it will be assumed that it is not busy, the relay 39-04,
in operating putting relay 39-06 under the control of
relay 33-01. The relay 35-04 also interrupts the ener-
gizing circuit of relay 33-01 which has a slow release
characteristic. Upon releasing it extends a path for relay
39-06 from battery through the operating winding of
that relay, the armature and front contact of relay 3904,
the lower armature and back contact of relay 33-01, the
back contact and lower armature of relay 38-06, the
front contact and outer upper armature of relay 39-07,
armature 3 and the back contact of relay 38-07, arma-
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ture 3 and back contact of relay 38-08, the inner lower
armature and front contact of relay 33-62, conducter
33-04, armature 6 and front contact of relay 35-04, con-
ductor 35-07, left-hand break contacts of key 36-01,
branching conductor 36-11, back contact and armature
4 of relay 36-08, which is released, front contact and
armature 7 of relay 36-07, which is operated, armature
3 and front contact of relay 36-93, which is operated,
armature 3 and back contact of relay 36-04, which is
released, armature 4 and back contact of relay 36-08,
which is released, conductor 36-12 to armature BD of
relay 37-04, which is not operated, conductors 37-86
and 37-67 to armature CD of relay 37-81, which is
operated and thence over conducior 37-88, upper break
contacts of left-hand intercept key 37-99, upper break
contacts of right-hand intercept key 37-11, conductor
37-12 and conductor 37-13 to conductor 37-14. The
establishment of the path from the winding of relay 39-06
to conductor 37-€8 represents the selection of the out-
let represented by the two-letter code CD.

Selected outlet tested for availabiiity

Since the station 8-12 to which the first message is
addressed is associated with the same party line as the
station 8-07 at which the message originated, the message
is to be transmitted over outgoing channel 8-63 which
is reached through the outgoing line circuit shown in
Figs. 20, 21, 22, 23, 24 and 25. The test lead 37-14
extends into Fig. 24 and the path is traced through arma-
ture 4 and back contact of relay 24-01, armature 3 and
back contact of relay 24-02, armature 1 and back con-
tact of relay 24-03, armature 6 and back contact of relay
25-01, armature 7 and back contact of relay 25-92, con-
ductors 25-03 and 24-64 and resistor 24-06 to negative
battery, a parallel path to negative battery being traced
from conductor 24-04 through conductor 24-07, upper
break contacts of relay 24-98, conductor 24—69 and
winding of HOLD magnet 12-16 to negative battery.
It is to be noted that if relay 24-63 had been operated,
the path would have been traced through its armature 1
and front contact, and from that point through the arma-
ture 2 and back contact of relay 24-11, armature 3 and
back contact of relay 24-12, armature 6 and back con-
tact of relay 25-04, armature 6 and back contact of relay
25-06, conductors 25-07, 24-13 and resistor 24-14 to
negative battery, a parallel path to negative battery also
being traced from conductor 25-07 through break con-
tacts of relay 24-16, conductor 24-17 and winding of
Hold magnet 12-01.

As previously stated the outgoing line circuit for the
party line has two reperforator transmitter units, one
being shown in Fig. 22 and the other in Fig. 23, either
of which may be seized by a director for establishment
of a cross-office path and transmission of a message
thereto. The reperforator transmitter shown in Fig. 23
is connectable to a cross-office path under the control
of Hold magnet 12-16 when relay 24-83 is released and
the reperforator-transmitter unit shown in Fig. 22 is con-
nectable to a cross-office path under the control of Hold
maguet 1201 when relay 24-93 is operated. When the
reperforator-transmitter unit in Fig. 23 is connected to
a cross-office path and is receiving a message, and the
reperforator-transmitter unit in Fig. 22 is idle, relay 24-03
will be operated. When both reperforators are idle, but
the one shown in Fig. 23 was the last to receive a message,
relay 24-93 will be operated. Conversely, when the
reperforator in Fig. 22 is receiving a message or was the
last to receive a message and the reperforator in Fig. 23
is idle, relay 24-03 will be released. For the present pur-
poses it will be assumed that the relay 24-03 is released
so that the conmection to negative battery through re-
sistor 24~06 and through Hold magnet 1216 is of interest.

When both reperforators are busy or if one is busy
and the tape supply for the other is low, the test conduc-
tor path 37-14 will not be extended through to the multi-
ple negative battery connections but will have instead a
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ground connection which, being extended back to relay
39-66 causes that relay to operate as an indication of the
busy condition. Assuming that there is no such ground
connection, and that relay 24-03 is unoperated, and that
the reperforator unit in Fig. 23 is idie, relay 39-66 upon
being connected through the fan circuit path established
by relays 3603, 36-04, 36-06, 3607 and 36-08 to the
test path 37-14, this connection being established when
relay 33-91 releases, will release. Relay 39-96 short-
circuits resistor 39-09- in a path traced from battery
through the winding of relay 39-04, resistor 309 now
shunted by the lower armature and back contact of relay
39-06, conductor 39-31, armature 3 and back contact
of relay 32-01, armature 2 and back contact of relay
32-02, conductors 32-06, 33-11 and 35-65, front con-
tact and armature 7 of relay 35-04, conductors 35-G3
and 41-01, branching conductor 39-11, front contact
and armature 6 of relay 39-61, back contact and arma-
ture of relay 38-03 to conductor 38-64 which extends
into the sequence circuit in Fig. 165 and there connects
to conductor 165-01 through which the path is extended
through the armature 1 and back contact of relay 165-82
which will be assumed to be released becanse it has been
assumed that the sequence circuit is idle, conductor 165-63
and relay 165-04 to ground. Relay 39-64 in the direc-
tor circuit and relay 165-64 in the sequence circuit oper-
ate in series and relay 165-94 locks.

Relay 165-04 interrupts the energizing circuit of re-
lays 165-06 and 165-97, and the release of relay 165-C6
is immediate but the release of relay 165-07 is delayed
because that relay has a slow release characteristic. Relay
165-06 operates relay 165-08 which in turn operates re-
lay 165-02. When relay 165-67 releases it completes a
circuit prepared at the outer right-hand armature and
front contact of relay 165-02 for operating relay 165-69.
This relay has a slow operating characteristic so that its
function shall be delayed to assure that any relay corre-
sponding to the relay 165-04 which may have been oper-
ated has adequate time in which to release.

At its outer left-hand armature the relay 165-6% com-
pletes a locking circuit for relay 165-62 and at its inner
armature it completes a circuit from battery through the
inner armature and front contact of relay 165-02, con-
ductor 165-11 and the outer right-hand armature and
front contact of relay 165-04 to conductor 165-12,
which is one of a group of conductors bracketed and
labeled as reappearing in Fig. 184 from which the con-
ductor extends to Fig. 168 and in that figure through
the winding of Select magnet 11-01 to ground.

Fig. 168 is one of a set of figures numbered 167 to
185 inclusive showing the vertical and horizontal ele-
ments of the link circuit or cross-bar switch. As pre-
viously stated any Select magnet, upon being operated,
prepares for operation sets of contacts, there being one
set for each of the vertical columns of the cross-bar
switch. The sequence circuit in Fig. 165 permits only
one Select magnet to be operated at a time. When a hori-
zontally disposed array of contacts has been preparsd
by operation of the associated select magnst, the opera-
tion of one of the Hold magnets will operate that one of
the sets of prepared contacts which is in a vertical array
of sets of contacts controlled by it.

Upon being operated the Select magnet 11-61 prepares
contacts 168-01, 168-902 and all other contacts in the
same horizontal array in PFigs. 168 and 169. Select
magnet 11-01 in addition to preparing contacts for oper-
ation as stated, completes a circuit from ground through
contacts which it operates and conductor 168-03 which
is in a bracketed group of conductors reappearing in
Fig. 35, to relay 38-06, which operates. Relay 38-9¢
interrupts the energizing circuit of relay 38-92 which
has a slow release characteristic. A conductive path
has previcusly been traced which included the back and
lower armature of relay 38-96, the back contact side of
the path including the winding of relay 39-65 and nega-



2,766,318

67

tive battery, and the armature side of the path extending
through the fan circuit established by relays in Fig. 36,
and over the test lead of the outgoing line circuit of the
party line, negative battery through resistor 24-06 and
in a branching path over conductor 24-09 to the wind-
ing of Hold magnet 12-16 in Fig. 184 to negative bat-
tery. With relay 38-06 operated the path just traced,
which has only negative battery connections, is inter-
rupted at the lower armature of relay 38-06, and the
Hold magnet path is transferred to a path including the
lower front contact of relay 38-06, the lower armature
and front contact of relay 38-02, this relay not having
had time in which to release, the winding of relay 38-09
and the lower winding of relay 38-11 to ground. At its
upper armature relay 38-06 interrupts the circuit of
relay 38-02 and connects ground to the armature of
relay 38-11.

A path has been completed from Hold magnet 12-16
to ground through the windings of relays 3809 and
38-11. The current that flows is not sufficient to shift
the armature of relay 38-11 from its right-hand to its
left-hand contacts, but is sufficient to operate the relay
38-09 and the Hold magnet. The relay 38-09 com-
pletes a circuit from ground through the upper arma-
ture and front contact of relay 38-06, the armature and
right-hand contact of relay 38-11 and the armature and
front contact of relay 3809 and winding of relay 38-12
to battery and this relay operates, locking to the upper
front contact of relay 38-06 independently of relays
38-09 and 38-11. Hold magnet 12-16, operated in
series with relay 38-09, establishes a cross-orifice path
to the outgoing line of the party line.

Hold magnet 12-16 completes a circuit from ground
over conductor 184-01 to relay 24-18, which operates.
Relay 24-18 completes the energizing circuit of relay
24-19, which has a slow operating characteristic and
operates after a delay interval. When it operates, the
relay 24-19 connects ground over conductor 24-21,
cross-bar switch conductor A4, second contact of switch
contact set 168-01, conductor 16804 of the set bracket-
ed to Fig. 35, conductor 34-04, break contacts controlled
by armature 6 of relay 34-02, conductor 34-06, arma-
ture 3 and front contact of relay 38-12, through the
energization of which the circuit now being traced was
prepared, conductor 38-13 and winding of relay 34-07
to battery and the relay operates. Relay 34-07 locks in
a circuit traced through its armature 3 and front contact,
break contacts controlled by armature 6 of relay 34-02,
which contacts were included in the energizing circuit,
conductor 34-04, front contact and armature 7 of relay
34-07 and conductor 34-08 which is included in a group
bracketed to Fig. 168 where it is grounded through the
sixth contact of contact set 168-01. This holding ground
is also applied back over the path into the outgoing
line circuit through which relay 34-07 was originally
energized, including conductor 24-21. Relay 34-07 also
connects ground on its armature 1 through the front con-
tact, the winding of relay 34-09, which is an alarm relay,
conductor 34-11 which is included in a group bracketed
to Fig. 168 where there is a connection to the fourth con-
tact of the set 16801 to vertical conductor A2 from which
extends conductor 167-01, the path being then extended
through conductor 24-21, resistor 24-22 and winding of
relay 24-08 to battery. The current flowing. in this path
is insufficient to operate relay 34-09 and the relay 24-08
connects ground through its upper armature to conductor
2409 to lock the Hold magnet 12-16 operated, and it
transfers relay 24-19 from the front contact of relay
24-18, through which it was originally operated, to the
path over which the Hold magnet was originally operated,
including the test lead 37-14, whereby the holding circuit
for relay 24-19 is extended through that conductor and
through the fan circuit path in Fig. 36 to the ground sup-
plied through the upper armature and front contact of
relay 38-06, which is still operated.
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The relay 34-07, upon operating as previously men-
tioned, interrupts the circuit of relay 35-04 at its arma-
ture 5 and back contact and relay 35-04 releases. This
relay releases the relay 38-09, the energizing circuit of
which was completed through the lower armature and
front contact of relay 38-02, which is still in the process
of releasing. Relay 35-04 also releases those of the re-
lays 36-03, 36-04, 36-06, 3607, 36-08 that were oper-
ated, releases relay 24-19 in the outgoing line circuit,
which is slow to release because of the parallel path
through resistor 24-06, reestablishes the energizing circuit
of relay 33-01, which operates, and interrupts the locking
circuit of relay 165-04 in the sequence circuit. The relay
35-04 also releases relay 39-04 which causes relay 39-06
to reoperate.

With relay 165-04 released the sequence circuit is re-
stored to normal and Select magnet 11-01 in Fig. 168 is
released. This magnet need not remain energized be-
cause the contacts 168-01 are held operated by Hold
magnet 12-16, and all other contacts controllable by
Select magnet 11-01 should be deconditioned so that they
will not be operated when some other Hold magnet oper-
ates to establish another cross-office path. Select magnet
11-01 releases relay 38-06 which interrupts the locking
circuit for relay 3812 releasing it. Relay 38-06, in re-
leasing, reestablishes the energizing circuit for relay 38-02,
which is assumed to have been in the process of releasing,
so that that relay does not in fact release. Relay 38-12
reestablishes the energizing circuit for relay 39-07, but
that relay has not had an opportunity to release so that
it holds operated.

Upon release of relay 24-19 in the outgoing line cir-
cuit the relay 24-24 operates from the ground connection
supplied from the director circuit over a path previously
described including cross-bar switch conductor A4 and
conductor 24-21. This ground connection is extended
through the armature 2 and back contact of relay 24-19
and unilateral current carrying device 24-34 to the wind-
ing of the relay. Unilateral current conducting device
24-34 is connected to present its low resistance and pass
forward current in this operating circuit of relay 24-24.
At its armature 2 and back contact the relay disconnects
ground from conductor 24-26, which has been holding
selector magnet 23-01 of reperforator 23-02 blinded
against response to signals. With this ground connection
removed the circuit of the selector magnet is traced
through conductors 24-26 and 24-27, cross-bar switch
conductor AS, the first contact of contact set 168-01,
conductor 168-06 which is included in a group of con-
ductors bracketed to Fig. 35 to ground through break con-
tacts controlled by armature 1 of relay 39-12, so that
the blind on the selector magnet is established at that
point. The ground on the armature 2 of relay 24-24 is
transferred from conductor 24-26 to conductor 2446,
over which the ground connection will effect the com-
pletion of a circuit only when the multiple address cir-
cuit is making a bid for seizure of the outgoing line cir-
cuit, as will be described hereinafter.

The ground connection supplied from conductor 24-21
through the armature 2 and back contact of relay 24-19
is applied to start conductor 24-28 from which a path
is extended over a cross-bar switch conductor A3 in Figs.
167 and 168, contact 3 of the set of contacts 168-01,
conductor 168-07 in the group bracketed to Fig. 35, outer
lower armature and front contact of relay 39-02 to the
winding of start transmission relay 39-12 which operates
and locks to conductor 168-07 independently of the outer
lower armature and front contact of relay 39-02, throngh
the armature 3 and front contact of relay 39-12.

At its armature 1 and front contact relay 39-12 re-
moves from conductor 168-06 the blinding ground con-
nection for selector magnet 23-01 of the reperforator,
and extends the path for the selector magnet over con-
ductor 39-13 to the common side of all of the transmit-
ting contacts 31-31, one of which, pertaining to the stop
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imipulse is closed when distributor shaft 31-26 is at rest,
and the path is extended through these contacts to ground
through resistor 39-14, a short circuit around the resistor
being disconnected at the armature 2 and back contact of
relay 39-12. The relay connects this ground to conduc-
tor 39-26 in parallel with the ground supplied through
the armature 1 and front contact of relay 34-67 to the
path including the winding of relay 34-02 and conductor
34-11. Relay 39-12 also completes the circuit of relay
48-01, the circuit being traced from battery through the
winding of that relay, armature 6 and back contact of
relay 49-82, conductor 46-03, front contact and arma-
ture § of relay 3$-12, inner upper armature and front
contact of relay 38-07 to ground supplied through arma-
ture 4 and front contact of relay 39-61.

The springs of the transmitting contacts 31-31 in Fig.
31 that correspond to the five code impulses of code
impulses of code combinations are connected by a group
of five conductors 31-32 to the five left-hand armatures
of relay 40-61. The back contacts which these arma-
tures normally engage are connected by five conductors
49-04 to conductors 31-28 which extend to the transmit-
ter contacts in Fig. 31 as previously described. The front
contacts to which conductors 31-32 become connected
when relay 48-81 is operated are connected by conduc-
tors 4686 to the front contacts associated with the ar-
matures 1 of the five relays 42-01, 42-02, 42-03, 42-04
and 42-96 which are energizable in accordance with
signal combinations representing the first letter of a two-
letter address code.

As previously described, relays 42-02, 42-83 and
42-94 are locked in the energized position, in accordance
with the code combination for the letter C which is the
first letter of the address code of station. 8~12. The ar-
matures 1 of the five relays are connected by conductor
4299 and resistor 39-14 to ground. Another circuit
completed by relay 46-01 is traced from battery through
the winding of distributor clutch magnet 3i-23 in Fig.
31, conductor 31-33, armature 7 and front contact of
relay 48-01, conductor 48-87, outer upper armature and
back contact of relay 39-17, conductor 39-15 to con-
ductor 34—04 which has a ground connection, as previ-
ously mentioned, and over the circuit just traced the dis-
tributor clutch release magnet is energized. During the
rotation of shaft 31-26 the code combination that is
stored in the relays 42-91, 42-62, 42-63, 42-64 and
42-0% is transmitted by the distributor contacts over
conductors 39-13, 168-66, cross-bar switch conductor
AS and conductors 24-27 and 24-26 to selector magnet
2301 of reperforator 23-62, and the code combination
for the letter C is recorded in tape 23-93.

When the distributor auxiliary contacts 33-27 close,
they ccmplete a circuit from ground cver conductor
31-34, branch conductor 33-§&, upper armature and
front contact of relay 39-82, front contact and armature
6 of relay 39-12, conductor 39-18, branch conductor
4868, armature 2 and back contact of relay 40-92,
conductor 46-89 and winding of relay 39-17 to battery
and this relay operates. The energizing circuit for the
distributor clutch release magnet was traced through the
upper armature and back contact of relay 39-17, and this
circuit is opened and the distributor shaft will be arrested
at the end of one revolution.

With relay 39-17 operated a circuit is prepared through
its inner upper armature and front contact and the wind-
ing of relay 40-02 to ground through the armature 6 and
front contact of relay 34-97. Before the distributor shaft
31-26 comes to rest, the contacts 31-27 open, thereby
disconnecting ground from the original energizng circuit
for relay 35-17 and permitting that relay to lock in series
with the operating winding of relay 40-02 which oper-
ates. Relay 40-02 releases relay 40-01, which recon-
nects the distributor contacts to the transmitter contacts
by reconnecting conductors 46-04 to conductors 31-32.
Relay 48-02 reenergizes the distributor clutch release
magnet 31-23 the circuit being traced from ground
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through the armature 1 and front contact of relay 40-6Z,
conductor 48-11, upper armature and back contact of
relay 39-19 to conductor 31-33 whence the path is traced
leftwardly into Fig. 31 to the distributor clutch release
magnet. In this revolution of distributor shaft 331-26
the distributor contacts transmit to the outgoing line re-
perforator in Fig. 23 the code combination stored on the
transmitter contacts controlled by contact operating mem-
bers 31-19. When distributor auxiliary contacts 31—27
close in this revolution of the distributor shaft, they com-
plete a circuit from ground over conductor 31-34,
branching conductor 33-86, upper armature and front
contact of relay 39-62, front contact and armature 6 of
relay 39-12, conductor 3%-18, conductor 46-08, arma-
ture 2 and front contact of relay 40-02, armature 4 and
back contact of relay 46-%2, and conductor 40-13 to the
winding of relay 38-19 which operates. Relay 39-19 in-
terrupts the circuits of relays 42-92, 42-03 and 42-04
which release, interrupting the fan circuit path over which
relay 37-81 was energized, and releasing that relay. The
relay 3%-98, which was cnergized in series with relay
37-61 is released and it releases relay 33-02. The ener-
gizing circuit for distributor clutch release magent 31-23
was traced through break contacts of relay 39-12 so that
upon the cperation of that relay the circuit of the clutch
release magnet is interrupted and the distributor shaft
31-26 is arrested at the end of one revolution.

Before shaft 3126 comes to rest, the distributor aux-
iliary contacts 31-27 open and remove a short circuit
from around a locking circuit for relay 39-19 traced
through the middle lower armature and front contact of
that relay, conductor 39-21, winding of relay 40-12 to
ground through the armature 6 and front contact of re-
lay 34-87, and relay 46-12 operates in this circuit. Re-
lay 40-12 completes the energizing circuit for relay 35-99
traced from ground through the armature 6 and front
coniact of relay 40-12, the armature 4 and front con-
tact of relay 34-87 to the winding of relay 35-09. Relay
35-8% completes the operating circuit for relay 34-02
which operates. Relay 34-62 locks relay 35-09, releases
relays 34-97 and 39-01 and connects ground through its
armature 6 and front contact and conductor 34-84 to
conductor 168-64, to hold relay 24-24 in the outgoing
line circuit operated.

Relay 34-07 releases relays 40-92 and 46-12 which re-
lease immediately, and relays' 39-17 and 39-19 which
have a slow release characteristic by virtue of the connec-
tion of a resistive shunt across their windings when they
operated. Relay 39-81 releases relay 35-01 which in
turn releases relays 34-61 and 39-62. Relay 39-01 also
releases relay 39-06, which releases immediately, and re-
lays 33-01, 39-87 and 38-02 ali of which have slow re-
lease characteristics, the relay 38-02 releasing relay 32—
63, which became operated when relay 38-02 operated
but which has a function relating to interception of a
message and performs no useful function when a cross-
office path is established to the desired outlet.

With transmitter clutch release magnet energized, trans-
mission of signals from tape 31-64 to selector magnet
23-01 proceeds uninterruptly, the signals being sensed by
the tape sensing levers 31-14, transferred to the trans-
mitter contacts controlled by contact operating members
3118, and in connection with each revolution of the
shaft 31-13, the distributor clutch magnet 31-23 being
operated by contacts 31-22, to cause the distributor con-
tacts to transmit the signals stored in the transmitter con-
tacts.

When the fignres signals occurs in the text of the mes-
sage, ground is connected through the maze contacts con-
trolled by centact operating members 31—19 and over con-
ductor 31-36, armature 3 and front contact of relay 34-
02 to the winding of relay 39-22, operating that relay.
If the next code combination is other than the figures sig-
nal or an H signal, the ground connection applied to con-
ductor 31~36 will be moved when the code combination
is transferred to the transmitting contacts and the maze
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contacts and felay 39-02 will release. When an H signal
immediately follows the figures signal, that sequence is,
as previously mentioned, the end-of-message signal. When
the H signal- is transferred to the maze contacts, ground
is connected over conductor 31-37, armature 2 and frent
contact of relay 34-02, inner armature and front contact
of relay 39-22, which has not yet had an opportunity
to release, and winding of relay 33-07, the relay 39-22
still being operated because resistor 39-23 was connected
across the lower winding of the relay when it eperated,
the connection being to its outer armature and front con-
tact and this resistor causes the relay to be slightly slow
to release. Both relays lock and the relay 33-07 pre-
pares the energizing circuit for relay 33-08. The signal
following the H signal should be a letters siznal which
transmitter shaft 31-13 transfers to the transmitter con-
tacts. During the revolution of shaft 31-13, the trans-
mitter auxiliary contacts 31-21 close and complete a cir-
cuit from ground through conductor 31-38, the outer
lower armature and front contact of relay 33-07 to the
winding of relay 33-08 which locks. Relay 33-08 in-
terrupts the energizing circuit for the transmitter clutch
release magnet 31-11, thereby to cause transmitter shaft
31-13 to be arrested at the end of the revolution. Relay
33-08 also interrupts the energizing circuit of relay 3509
which has a slow release characteristic. Upon releasing,
the relay 35-09 releases relay 34-02. This relay releases
relays 39-22, 33-07 and 33-08, and also removes ground
from conductor 168-04, thereby removing ground from

conductor 24-21 and releasing relay 24-24.  This relay 3

disconnects ground from conductor 24-28 thereby dis-
connecting the ground from conductor 168-07 and re-
leasing relay 39-12. Relay 39-12 removes ground frem
conductor 39-16 which connects with conductor 34-11
which in turn connects with conductor 167-01, thereby
releasing relay 24-08. Relay 24-08 interrupts the lock-
ing circuit for Hold magnet 12-16 in Fig. 184, which
in turn interrupts the energizing circuit for relay 24-18,
releasing it. Contacts 16801 of the cross-bar switch are
released by the Hold magnet, and in this way the director
circuit, the link circuit and the outgoing line circuit are
restored to normal, in the case of the latter circuit the
restoration relating to the transmission of signals to selec-
tor magnet 23-01 of reperforator 23-02, it being under-
stood that other parts of the outgoing line circuit may be
off normal in connection with the retransmission of the
message from tape 23-03 which will be described later.

The second of the three messages incoming from sta-
tion 8-07 is addressed only to receiving teletvpewriter
31-07, as previously described, so that it is not recorded
on tape 31-08. The third message was assumed to be
addressed to the receiving teletypewriter 31-07 and also
to station 8—34 having the individual address code BG, in
response to which the director circuit which has just
been described completes a fan circuit path through the
relays in Fig. 42 to operate rclay 37-04 in responsz to
the first letter of the address code. In response to the
second letter of the address code the director circuit com-
pletes the fan circuit path through the relays in Fig. 36,
and the armature and front contact BG of relay 37-04,
upper break contacts of keys 37-17 and 37-18, conduc-
tor 37-16 to the outgoing line circuit shown in Figs. 59,
60, 61, 62, 63 and 64, to test that ontgoing line circuit
for busy or idle condition, and if either of the reperfora-
tors 61-01 or 62-01 is idle, to operate the correspending
one of the Hold magnets 12-17 and 12-18, Select mag-
net 11-01 having already operated to prepare for opera-
tion all of the contacts under its control, including the
contacts 168-01, 168-02, 168-08 and 168-09. Contacts
16808 or 168-09 will be operated, depending upon
which of the Hold magnets is operated, to extend the
transmission and the control paths over conductors C2,
C3, C4 and CS having connecting conductors bracketed
for appearance in Fig. 64 at bracket A or conductors
D2, D3, D4 and D5 having connecting conductors
bracketed to appear in Fig. 64 at bracket B. The mes-
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sage for station 8-34 will be recorded on tape 61-02 or
62-02 by reperforator 61-01 or 62-01 respectively for
retransmission to the addressed station. In response to
the end-of-message signal concluding the message for sta-
tion 8-34, the director circuit shown in Figs. 32, 33, 34,
35, 36, 37, 38, 39, 40, 41, 42 and 43 will be restored
to normal, the contacts 168-08 or 168-09, the Select
magnet 11-01 and the Hold magnet 12-17 or 12-18 of
the link circuit, and that part of the outgoing line circuit
in Figs. 59, 60, 61, 62, 63 and 64 that pertains to the re-
cording of 2 message by reperforator 61-01 or 61-02 will
be restored to normal.

Retransmission of stored message by outgoing line circuit

When tape 23-03 begins to be fed out of reperforator
23-02 in the recording of the message to be retransmitted
over outgoing channel 8-03 the transmitter hzad 23-04
is moved away from the punch block, permitting contacts
23-65 to clese. These contacts connect ground over con-
ductor 23-06, which is grouped with other conductors
and reappears in Fig. 21, armature 2 and back contact of
relay 20-01, conductor 20-04, back contact and armature
2 of relay 20-06 and winding of relay 21-04 to battery
and the relay operates. Relay 21-04 completes, through
its lower armature and front contact, an energizing cir-
cuit for relay 21-06 which includes break contacts of
relays 21-67, 20-08, 20-62 and 20-09. Relay 21-06
completes an energizing circuit for relay 20-08 which in
turn completes a locking circuit for reiay 21-06. Relay
20-08 operates relay 20-11, which has a slow operating
characteristic, and upon its operation completes the op-
erating circuit, through make contacts of relays 20-08
and 21-96, for relay 20-12, which locks.

Relay 20-12 completes the energizing circuit for relay
20-09 which operates, completes the energizing circuit
for relay 20-02, which operatés and locks, completes the
energizing circuit for transmitter clutch release magnel
23-07 and removes a short circuit across the output of
the distributer contacts controlled by distributor shaft
23-08. Relay 20-09 operates relay 20-13 which con-
rects ground to the armature of relay 20-14 for operat-
ing BUSY-OUT lamp 20-16. Relay 20-09 opens the
locking circuit for relay 21-06 which releases, in turn
releasing relay 20-08 which releases relay 20-11, The
relay 20-02 performs no useful function at this time.

With transmitter clutch release magnet operated, shaft
2309 is set in operation to sense the code combinations
in tape 23-03 and transfer those code combinations to
contact operating members 23-11.  Of the extreme right-
hand contact pairs controllable by contact operating mem-
bers 23-11, one spring of each is connected to a common
conductor 23-12 and the other spring of each is connected
by an individual conductor, these five conductors, desig-
nated by the reference numeral 23-13, being included in
a group of conductors reappearing in Fig. 21, where they
are being connected over break contacts of relay 21-02,
another group of five conductors designafed 21-€9 which
return to Fig. 23 and are jcdividually connected to one
spring of each pair of distributor contacts controlled by
shaft 23-08, the other spring of each contact being con-
nected to common conductor 23-14 which extends to Fig.
21, as does conducter 23-12 common to the transmitter
contacts, conductor 23-12 being one of the conductors
of outgoing party line channel 8-03, and conductor
23-14 being connected by conductors 21-11, 21-12
through the STOP contacts controlled by distributor shaft
2283 to the common conductor 22-06 of the code con-
tacts of that distributer and finally over conductor 21-13
through the winding of relay 20-15 and conductor 20-17
to ground. The circuits just traced represent the trans-
mission path for the transmission of code combinations
that are successively stored in the transmitter contacts.

In each revolution of transmitter shaft 23-09 distribu-
tor clutch trip contacts 23-16 close and complete the
energizing circuit of distributor clutch release magnet
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23-17 which releases shaft 23-08 for one revolution to
transmit the code combinations stored in the transmitter
contacts, the code combinations being thus transmitted
in succession out over the party line channel 8-03.

The transmitter shown in Fig. 23 has maze contacts
for connecting ground to control paths in response to the
code combinations for figures, H, letters, carriage return
and line feed. Conductor 23-21 receives ground con-
nection in response to the letters code combination, con-
ductor 23-22 receives ground comnection in response to
the code combination for the letter H, conductor 23-23
becomes grounded for the figures code combination and
conductor 23-24 becomes grounded in response to either
the carriage return or the line feed code combination.
The sequence of signals centained in tape 23-03 and
transmitted under the control of that tape is CD, letters,
carriage return, line feed, letters, the text of the message,
figures, H and letters. The signals for figures, H and
letters which preceded the address code did not reach
reperforator 23-82 because their purpose was fo assure
that the switching apparatus at the switching center would
be in the normal condition and they were discarded by
the director circuit, a cross-office path not having been
established until the address code comprising the signals
for C and D had been decoded by the director. Follow-
ing the transmission of the address code letter, the car-
riage return and line feed signals cause ground to be con-
nected over conductor 23-24 which is included in the
group bracketed to and reappearing in Fig. 21, and con-
ductor 2114, to the right-hand terminal of the winding
of relay 26-14 and also through resistor 20-18 to battery.
Current will merely flow in resistor 2018 but no relay
circuit will be affected, it being assumed that relay 20-14
is unoperated, which would be the case if this were the
first message being transmitted after power has been con-
nected to the switching center circuits, which has been
assumed. Considering for the moment that the relay
26-14 had been operated, it will be noted that it has a
locking circuit from ground through its inner lower arma-
ture and front contact, its winding and resistor 2018 to
ground. The grounding of the junction of resistor 26-18
and the right-hand terminal of relay 20-14 in response
to the carriage return or line feed code combination will
have the effect of short-circuiting the winding of relay
20-14 and releasing it. Conductor 23-21 which receives
ground in response to the letters signal following the line
feed signal is traced through conductor 23-21, armature
and front contact of relay 20-12 which is operated, and
conductor 28-19 to the front contact of the inner upper
armature of relay 20-14. This relay has been assumed
not to have been operated, and in any case would be un-
operated following the carriage return and line feed sig-
nals, so that the path ends at the noted front contact of
relay 20-14.

The occurrence of the figures signal in the fext of the
message causes ground to be connected over conductor
23-23, conductor 21-16, front contact and armature 9
of relay 20-12 and upper winding of relay 21-17, causing
that relay to operate. If any code combination other
than a figures signal or an H signal follows, relay 21-17
will release, the release being somewhat slow by virtue of
the connection of resistor 21-18 across the lower winding
when the relay operated.

At the end of the message the signal for H follows the
figures signal. Immediately after relay 21-17 operates
ground is connected over conductor 23-22, conductor
21-19, fronf contact and armature § of relay 2012, inner
lower armature and front comtact of relay 21-17 and
lower winding of that relay to hold it operated, and in
parallel therewith through the upper armature and front
contact to the winding of relay 21-21 which operates and
locks to ground supplied through the front contact and
armature 6 of relay 28-12, also locking relay 21-17.

At its outer lower armature and front contact the relay
21-17 completes a circuit through conductor 21-22, the
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outer lower armature and back contact of relay 26-14,
and conductors 26-21 and 20-22 and winding of relay
19-06 to battery, operating this relay.

It will be remembered that relay 19-06 is associated
with the transmitter start circuit and that its single arma-
ture and back contact are included in the energizing cir-
cuit of relay 19-04 which the transmitter start circuit must
aperate in order to gain access to outgoing party line
channel 8-03 to transmit a transmitter start sequence of
signals. As has been mentioned hereinbefore, and will
be more fully described hereinafter, the SOTUS unit
at each of the several secondary switching centers per-
forms selective operations in response to sequences of
two or more code combinations, the first code combina-
tion of the sequence operating a sclectable member to
unblock another which is responsive to the next code com-
bination, that selectable member, upon being selected, per-
forming the function, in the case of a two-character se-
quence. Upon the unblocking of the second selectable
member of a sequence of two, the reception of any code
signal other than that to which the second selectable mem-
ber is responsive results in the restoration of the block
against that selectable member. In order that the trans-
mission of the transmitter start sequence shall not inter-
vene the figures signal and an H signa] which may fol-
low it, the relay 19-06 is operated in response to every
figures signal appearing in the tape 23-63, thereby dis-
abling relay 19-04. .

When relay 21-21 operates in response to the H signal,
it connects ground through its outer lower armature and
front contact and conductor 21-23 and the winding of
relay 20-14 to battery through resistor 26-18, and relay
20-14 operates and locks to ground through its inner
lower armature and front contact. At its outer lower
armature the relay 20-14 interrupts the energizing circuit
for 1966 which releases, again enabling the transmitter
start circuit to gain access to a distributor for transmit-
ting a transmitter start sequence. Since the H signal is
transmitted as well as caused to operate the relay 26-14 as
a result of having operated relay 21-21, the critical time
during which the transmitter start circuit should be pre-
vented from gaining access to the outgoing party line
channel is past and it may be permitted to gain such
access.

Following the transmission of the H signal, or if the .
transmitter start circuit gains access to the outgoing line
circuit, following the transmission of the transmitter
start sequence, the letters signal that follows the end-of-
message signal is sensed and transferred. This causes
ground to be connected over conductor 23-21 and con-
ductor 20-19, the inner upper armature and front contact
of relay 20-14 to relay 20-23 which operates. With
relay 20-14 operated, and when shaft 23-69 in Fig. 23
operates to transmit the letters code combination which
follows the H signal in tape 23-63, transmitter auxiliary
contacts 23-26 close and complete a circuit over con-
ductor 23-27, armature 1 and front contact of relay 26-12,
conductors 28-26 and 20-27, outer upper armature and
front contact of relay 26-14, back contact and lower
armature of relay 20-32, back contact and upper arma-
ture of relay 28-28 and winding of relay 20-29 to battery,
and relay 20-29 operates. A parallel path is traced from
conductor 26-26 through conductor 26-31 and conductor
21-24, front contact and inner lower armature of relay
21-21 and winding of relay 21-26 to battery and this relay
operates. Relay 2i-26 locks to the same ground that
holds relays 21~17 and 21-21 operated, which is supplied
from relay 20-12. With relay 20-29 operated the ground
connection which operated it is extended through the front
contact and armature, winding of relay 26-28 and back
contact and upper armature of relay 20-32 which is also
grounded, thereby short-circuiting the winding of relay
28-28. As soon as the transmitter auxiliary contacts are
opened by transmitter shaft 23-09 before it completes a
revolution the short circuit around relay 20-28 is re-
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moved and this relay operates in series with relay 20-29
through the front contact and armature thereof, there-
by holding the relay 20-29 operated. Relay 29-28 inter-
rupts the original energizing circuit for relay 20-29 and
prepares an energizing circuit for relay 26-33, comple-
tion of which awaits the next operation of transmitter
auxiliary contacts 23-26.

Relay 21-26, which was operated and locked when the
transmitter auxiliary contacts 23-26 closed in connec-
tion with the transfer of the letéers signal, interrupts the
circuit of transmitter clutch release magncet 23-47, and
also interrupts the operating circuit of relay 21-27, which
was operated in the idle condition of the outgoing lines cir-
cuit from ground through the lswer armature and back
contact of relay 23-26. Felay 21-27 interrupts the lock-
ing circuit of relay 20-12, which rel in tura releasing
relay 2126 which reoperates relay 21-27. Relay 20-12
also releases relay 21-17, 21-21 and 28-9%2. These relays
have slow release characteristics and accordingly their
rzlease is delayed.

As a result of the release of transmitter clutch release
magnet 23-97 by relay 21-26, shaft 23-09 comes to rest
at the end of a revolution. During that revolution dis-
tributor clutch release contacts 23-16 close and reopen, to
relense shaft 23-06 for transmissicn of the letters code
combination and at the end of that revolution distributor
shaft 23--08 comes to rest.

The nreceding descripticn of the sequence of operations
involved in the transmission of a message from the out-
going line circuit ignored a special set of conditions which
occur in connection with the transmission of the first out-
going message after power has been applied to the cir-
cuits at the switching center and the message to the sta-
tion 8-12 has been assumed to be a first such message.
As previously stated the relay 21-27 is normally energized
in the idle condition of the outgoing line circuit. Prior
to the connection of power to the various circuits of the
switching center, relay 21-27 is released and a path may
be traced from ground through its armature ard back
contact, conductor 21-23 through the winding of relay
20-14. Assuming that relay 20-14 receives power at the
same time as relay 21-27, and this is probable since power
would be applied through a master switch or power con-
trol circuit, the various individual batteries having been
shown in the drawings in lien of such a master power
supply merely for the sake of convenience, relay 20-14
wonld almost certainly operate and lock before the relay
21_27 disengages its armature from its back contact,
becaus: the relay 21-27, being a slow release relay, is also
inherently slightly slow to operate. Accordingly, the
relay 20-14 will be operated and locked prior to the be-
ginning of transmission of the first message and because
of the fact that the last signal involved in any transmis-
sion in the system is generally a letters signal, this sig-
nal, transferred to the transmitter and maze contacts by
contact operating members 23-11 at the end of the last
transmission before power was removed from the system,
will have remained stored in the contacts and immediately
upon the operation of relay 20-32 as a consequence of
the closure of Tape Available contacts 23-65 the eground
connection extended through the maze contacts for the
latters signal setting of those contacts will be extended
through the inner armature and front contact of relay
20-14 to operate relay 20-23, which performs no useful
function at this time. Transmitter auxiliary contacts
23-26 operate and release incident to the transfer of the
first character of the address code to the transmitter con-
tacts, cperatinz velay 20-29 as the contacts close and
cnerating relay 20-28 as the contacts open, also locking
relay 20-29, all in the manner previously described.
Upon the setting of the transmitter and maze contacts
in accordance with the first letter of the address code, the
msaze contacts interrupt the energizing circuit of relay
20-23 which releases. The first signal of the address
code is transmitted in the manner hereinbefore described.

10

20

30

o
(=13

45

50

60

70

78

76

In the second revolution of transmitter shaft 23-09
the second character of the address code is transferred
to the transmitting contacts, and transmitter auxiliary
contacts 23-26 again open and close. This time the
cround connection supplied by those contacts is extended
through the armature and back contact of relay 20-34 and
the lower armature and front contact of relay 20-28 to
the winding of relay 20-33 which operates. Relay 20-33
connects itself in parallel with the holding circuit for re-
256-2%2 znd 20-29 through its lower armature and

FA et ored
{ contact, connects ground through its outer upper
armature and front contact, lower armature and back
contact of relay 20-23, condnctors 20-21 and 29-22 to
operatz relay 19-06 in the transmitter start circuit, the
function of which, as previously described, is to prevent
the transmitter start circuit from gaining access to the
outgsing line circuit at critical times. However, the op-
eraticn of relay 19-06 is only momentary because relay
28-33 extends through its inner upper armature and front
contact a ground connectien supplied through the back
contact and armature of relay 23-23 to the winding of
relay 20-34, which cperates. Relay 20-34 operates so
scon after the relay 20-33 that the trapsmitter auxiliary
contacts 23-26 have not yet opened, so that the ground
connection supplied through them is extended through
the armature and front contact of relay 20-34 to the wind-
ing of relay 20-32 which operates. This relay inter-
rupts the holding circuits for relays 298-29, 20-28 and
20-33 which release, then completes a locking circuit for
relay 20-34. Relay 20-33, releasing almost as soon as
it has operated, interrupts the circuit of relay 19-06,
which releases. Upon the opening of the transmitter
auxiijary contacts 23-26 in the cycle in which the sec-
cnd character of the address code is transferred to the
transmitting contacts, the energizing circuit of relay
20-32 is interrupted and that relay releases, in turn in-
terrupting the holding circuit for relay 20-34 which
releases.

In the next cycle of the transmitter shaft the transmitter
auxiliary contacts close and recpen and immediately
thereafter a letters code combination which follows the
second address code signal is transferred to the transmitter
contacts. The condition of relays 20-29, 20-28, 20-33,
20-34 and 20-32 is the same as that which existed when
relay 20-14 operated just ahead of relay 21-27, namely
all are released, and upon the closure of the transmitter
auxiliary contacts 23-26, relay 20-29 again operates.
Upon the opening of the transmitter auxiliary contacts,
relay 26-28 operates, and locks in series with relay 20-29
under the control of relay 20-32. Upon the transfer of
the letters code combination, relay 20-23 again operates
but performs no function. In the next cycle of the trans-
mitter shaft, the transmitter auxiliary contacts close and
reopen and thereafter the carriage return signal which fol-
lows the letters signal is transferred. Upon the closure of
the transmitter auxiliary contacts, relay 20-33 operates
and locks, prepares a circuit for operating relay 19-06 and
a circuit for operating relay 20-34, both of which circuits
are incomplete at the armatures and back contacts of relay
20-23. Upon the transfer of the carriage return signal
to the transmitting and maze contacts, the circuit for
relay 20-23, completed throungh the maze contacts when
positioned in accordance with the letters signal, is inter-
runted, releasing that relay, and the circuit through the
maze contacts when conditioned for the carriage return
signal is established, short-circuiting refay 20-14 and re-
leasing it as previously mentioned. The circuits prepared
by relay 20-33 are thus comploted and the relays 19-06
and 20-34 operate, the former preventing thz transmitter
start circuit from gaining access to the outgoing channel
of the party line between the carriage return and line feed
signals, and the latter preparing the energizing circuit
for the relay 20-32. In the next cycle of the transmitter
shaft 23-09, in which the line feed signal is transferred,
the transmitter auxiliary contacts close and then open,
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after which the transfer is made. Upon the closure of the
contacts relay 20-32 operates, releasing relays 20-29,
20-28 and 20-33. Relay 20-33 interrupts the circuit of
relay 19-86 which releases, thereby restoring to the trans-
mitter start circuit the ability to gain access to the out-
going channel for transmission of transmitter start pat-
terns. Upon the opening of the transmitter auxiliary
contacts, relays 20-32 and 28-34 are released and the
circuit remains in this condition during the transmission
of the text of the message and until the end-of-message
sequence of signals is sensed, transferred and transmitted.
In connection with the transmission of those signals, and
as previously described, relay 2117 operates in response
to the setting of the maze contacts in accordance with the
figures signal and directly operates relay 19-06 to deprive
the transmitter start circuit of access to the outgoing
channel prior to transmission of the H signal, the relay
21-21 operates in response to the setting of the maze
contacts in accordance with the H signal and operates
relay 20-14 which locks, and in the cycle of the transmit-
ter shaft in which the letters signal is transferred, relay
20-29 again operates, its circuit having been prepared by
relay 20-14, and upon the opening of the transmitter aux-
iliary contacts the relay 20—28 operates and locks in series
with relay 20-2%. During the interval in which the trans-
-mission of another message is awaited if there is such an
intervening interval, the relays 26-28 and 20-29 remain
operated and locked.

In order to complete the consideration of the system
of relays 20-28, 26-29, 20-32, 26-33 and 20-34, it will
be assumed that another message has been received in
the switching center addressed to a station on the party
line and that a cross-office path has been established
through the link circuit to the outgoing line circuit. It
makes no difference whether the seizure of the recording
side of the outgoing line circuit was attempted during
the time that reperforator 23-62 was receiving the mes-
sage addressed to the station 812 or after the cross-office
path to that reperforator had been disconnected, the next
message will be routed to the reperforator 22-198. The
reason for this is that upon the seizure of the reperforator
23-02 the relay 24-03 became operated and locked.
Accordingly, the path over which the busy test is made
is traced over conductor 37-14, the armature 4 and back
contact of relay 24-91, armature 3 and back contact of
relay 24-62, armature 1 and front contact of relay 2403,
armature 2 and back contact of relay 24-11, armature
3 and back contact of relay 24-12, armature 6 and back
contact of relay 25-84, armature 6 and back contact of
relay 25-06, conductors 25-07 and 24-13 and resistor
24-14 to negative battery, a parallel path to negative
battery also being traced from conductor 25-€7 through
break contacts of relay 24-16, conductor 24-17 and
winding of hold magnet 12-01 to negative battery. The
busy test having indicated that a reperforator is avail-
able, select magnet 11-81 operates, hold magnet 12-¢1
operates, contacts 168-02 close, relay 24-31 operates,
relay 24-32 operates, its operation being slow, relay
24-16 operates, the sequence circuit is dismissed, relay
24-32 releases, relay 24-33 operates and locks, relay
24-03 releases, the cross-office path to selector magnet
2207 of reperforator 22-10 is completed and transmis-
sion of the message across office to reperforator 22-66
proceeds.

As soon as perforated tape begins to feed out of re-
perforator 22-1€@ tape available contacts 22-88 close,
completing a circuit from ground over conductors 22—69
and 22-11 to complete the circuit of relay 24-36 for
the purpose of connecting ground through the outer left-
Hand armature and front contact to a special busy test
conductor, for a purpose which will be described later, it
having no direct relation to the transmission of the mes-
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20-0%, back contact and armature 2 of relay 20-36,
conductor 20-37 and winding of relay 21-31 to battery,
operating that relay. Relay 21-31 corresponds to relay
21-04 that is operable from the upper level reperforator-
transmitter unit in Fig. 23, and completes the energizing
circuit of relay 21~32, which corresponds to relay 21-06,
the circuit being traced from battery through the wind-
ing of relay 21-32, conductor 21-33, break contacts con-
trolled by the inner upper armature of relay 26-68, con-
ductor 20-38, front contact and lower armature of relay
21-31, back contact and lower armature of relay 21-34,
conductor 21-36, front contact and armature 7 of relay
20-92, which remains locked after relay 20-12 released,
and back contact and armature of relay 26-989 to ground.
Relay 21-32 operates relay 20-08, as did also the relay
23198, relay 26-83 in turn locking reley 21-32. Relay
28-88 operates relay 20—11, which has a slow operating
characteristic, and this time operates relay 20-39 instead
of relay 28-12, because relay 2186 is released and relay
21-32 is operated. Relay 20-39 operates relay 20-09,
which in turn operates relay 20-13 and releases relay
21-32, and the relay 26-39 also releases relay 26-82 and
completes the energizing circuit for transmitter clutch
release magnet 22-13, With magnet 22-13 energized,
shaft 22-14 is permitted o rotate, to transfer the code
combinations to the transmitter and maze contacts, and
to operate distributor clutch release contacts 22-16 and
transmitter auxiliary contacts 22—17.

With relay 20-12 released and relay 20-39 operated,
the maze circuit path that is completed to ground when
the maze contacts in Fig. 22 are set in accordance with
letters code combination, which is probably the condi-
tion in which they will have been left at the end of the
last previous message transmission, wili be extended to
the front contact associated with the inner upper arma-
ture of relay 28-14, and since this relay remained op-
erated and locked after the transmission of the disconnect
signal by the reperforator-transmiiter unit in Fig. 23,
relay 26-23 will be operated. With relay 20-39 operated
the transmitter auxiliary contacts 22-17 are connected to
the outer upper armature of relay 26-14 and to the single
armature of relay 20-34. Upon the closure of these
centacts in the first revolution of shaft 22-14, and prior
to the transfer of the first letter of the address code,
the circuit of relay 20-33 is completed through the arma-
ture and back contact of relay 28-34 and lower. arma-
ture and front contact of relay 28-28, and relay 20-33
operates. As previously described, relay 20-33 locks to
the ground supplied through the armature and back con-
tact of relay 20-32, prepares an emergizing circuit for
relay 19-06, which at this time is probably interrupted
at the lower armature of relay 26-23, although if the
maze contacts in Fig. 22 had not been left in the letters
condition, relay 20-23 would not be operated and relay
19-66 would operate immediately upon the energization
of relay 20-33. In any case, upen the transfer of the
first address code signal, the circuit through the maze
contacts established by the letters signal is interrupted,
relay 20-23 releases and relay 19-06 operates to prevent
the transmitter start circuit from gaining access to the
outgoing party line channel 8-83 between the first and
second address code signals. Upon the release of relay
26-23, which occurs after the reopening of transmitter
auxiliary contacts 22-17, the circuit of relay 20-34, pre--
pared by relay 28-33, is completed at the. back contact
and upper armature of relay 26-23 and relay 26-34 op-
crates, preparing the energizing circuit for relay 20-32.
In the next revolution of transmitter shaft 22-14, during
which the signal representing the second address code
is transferred, transmitter auxiliary contacts 22-17 again
close, completing the circuit of relay 20-32 which op-
erates and locks relay 28-34 and releases relays 20-28,
29-29 and 20-33, thereby releasing relay 19-86 to restore
availability of the outgoing channel 8-03 to the trams--
mitter start circuit. Upon the reopening of transmitter”
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auxiliary contacts 22-17, relay 20-32 releases, in turn
releasing relay 20-34, In response to the next code
combination, which should be carriage return, relay 28-14
is released and it will remain released until the relays
21-37 and 21-38 are operated in respense to the end-of-
message code combinations. With relays 2£-37 and 28-38
operated, the transmitter auxiliary contacts, in the cycle
in which the letters signal of the figures, H and letters
sequence is transferred, operate relay 21-3% which opens
the energizing circuit of the tramsmitter clutch release
magnet which causes the transmitter shafl 22—{4 to come
to rest at the end of the revolution and after the final
operation of distributor clutch release magnet contacts
22-16 by shaft 22-14, the distributor shaft 22-83 will
come to rest. Relay 21-3% also reieases relay 21-41,
which has a slow relcase characteristic. “When relay 2i-41
releases it releases relay 28-3%, which releases relays
21-37, 21-38, 21-39 and 20-99. Relay 21-39, upon
releasing, reoperates relay 21-41 and the system of re-
lays in Figs. 20 and 21 which coatrol outgsing transmis-
sion again await another message to be transmitted, or
proceed to control the transmission of the next message
if one is waiting, this time with relay 23-62 released,
whereby the transmission will be from the reperforator-
transmitter unit in Fig. 23.

From the foregoing it will be apparent that the relays
20--28, 20-29, 20-32, 20-33 and 20-34 comprise a count-
ing set, the function of which is to operate relay 19-06
incident to the transmission of the first character signal
of a two-character address ccde, and incident to the trans-
mission of the carriage return signal which precedes the
text of the message so that the transmitter start circuit
cannot gain access to the outgoing party line channel be-
tween the transmission of the first and second characters
of the address and between the carriage return and the
line feed signal. The transmitter start circuit is also pre-
vented from gaining access to the outgoing line channel
between the figures and H signals which comprise the
end-of-message or disconnect signal, the circuit being
completed directly from the relay 21-17 or 21-37 through
the outer lower armature and back contact of relay 20-32,
which is released in response to the carriage return signal
and remains released during the transmission of the text
of the message.

If the description of operation of the relays 20-28,
20-29, 20-32, 20-33 and 20-34 in connection with the
transmission of the address codes accompanying the sec-
ond message transmitted is compared with the description
of operation of those relays in connection with the trans-
mission cf the address codes of the first message follow-
ing connection of power to the circuits of the switching
center, scme differences will te noted. In the case of
the first message, none cf the five relays is operated when
the transmitter shaft is released to transfer the first call
directing codes to the transmitter contacts, and the relays
20-29 and 20-28 cperate in succession in the first cycle
of the transmitter shaft, the first call directing ccde signal
being transferred following the operaticn of relay 20-29.
Relay 20-33 Gees not cperate until the closure of the trans-
mitter auxiliary contacts in the next cycle of the shaft, and
npon operating it completes the energizing circuit of re-
lay 19-06, relay 20-23 having been released when the
first call directing code signal was transferred. Relay 20—
23 having released before relay 29-33 operates, relay 20—
34 operates immediately after relay 26-33 and permits
relay 20-32 to operate immediately, in the same closure
of the transmitter auxiliary coatacts in which relay 20-33
operates.  Relay 20-32 releases relays 20-28, 20-29 and
20-33, thereby releasing relay 19-06 almost as soon as it
has operated, preventing that relay from guarding against
seizure of the outgoing channel by the transmitter start
circuit between the first and second call directing codes.
In connecticn with the transmission of the next message
the situation is diiferent, because relays 20-28 and 20-29
are operated and locked prior to the transfer of the first
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call directing code. Relay 20-33 operates in the cycle
of the transmitter shaft in which the first call directing
code is transferred and the transmitter auxiliary contacts
cpen before the first call-directing code replaces the letters
code in the transmitter and maze contacts. Relay 20-34
operates as a result of the release of relay 20-23 due to
the displacement of the letters signal in the maze contacts,
but by that time the transmitter auxiliary contacts are
opened and do not reclose until the mext cycle of the
(ransmitter shaft so that relay 20-32 does not immedi-
ately operate and release relay 20-33 to release relay 19—
06, and the latter relay remains operated long enough
to assure transmission of the second call directing code
before the transmitter start circuit can gain access to the
cutgoing channel.

Since the circuits do not guard against splitting of the
two call directing codes of the first message transmitted
foliowing application of power to the circuits at the switch-
ing center, operating routines may be established which
will provide safeguards. For example, it may be estab-
lished as an operating routine that the attendant at the
switching center shail not initiate operation of the trans-
mitter start circuit associated with a party line, in the
manner herenbefore described, until a message has been
transmitted across office to the outgoing line circuit of
the party line, has been recorded by one of the outgoing
line reperforators and retransmission of the message over ‘
the outgoing channel has commenced. In this way the
critical opportunity for the transmitter start circuit to in-
terfere with the transmission of call directing codes will
have passed before the transmitter start circuit has been
activated. Another procedure that may be employed is
for the attendant to originate at the switching center a
routine messagze for transmission to all lines, or to all
party lines immediately after power is turned on at the
Loginning of 2 day’s business and before activating any
transmitter start circuits. The transmission of such rou-
tine message before any transmitter start circuits are acti-
vated will bring the counting relay systems of the out-
soing circuits for party lines into the proper condition
to guard against the splitting of address codes of sub-
sequenily transmitted messages. This mode of operation
has, perhaps, the advantage that the proper condition-
ing of the outgeing line circuits for party lines does not
await the transmission of an outgoing message to the
party line in the normal course of business, although it
may be added that in a busy system there is little like-
lihood of any lengthy delay in the reception of messages
addressed to stations on all of the party lines served by that
switching center.

It is to be understood that the transmitter start circuit,
in gaining access to the oufgoing channel, cannot mutilate
a character that is in the process of transmission from a
message tape supplied by one of the outgoing line reper-
forators. It wiil be remembered that the first control ex-
ercised by the transmitter start circuit over the outgoing
line circuits is the operation of relay 20-01 when relay
i9-04 operates. Relay 20-@1 interrupts the energizing
cireuit of either of the transmitter clutch release magnets

5 that may be operated, thereby causing that transmitter

shaft to be arrested at the end of a revolution, from which
it follows that the associated distributor shaft will be
arrested at the end of the revolution initiated by the
closure of the distributor clutch release magnet contacts
in the revolution of the transmitter shaft at the end of
which it comes to rest. A timed interval of %o second
clapses befors the transmitter start circuit operates either
of the relays 21-01 and 21-02 to connect the distributor
contacts of the distributor which has been in operation to

» the leads over which the transmitter start pattern of

sigaais is supplied from the transmitter start circuit. This
interval of time is adequate for the distributor to com-
plete the transmission of a code combination which has
been or is being transferred to the transmitter contacts
for transmission by the distributor. When access of the

e it b S AL
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transmitter start circuit to the outgoing channel is delayed
by relay 19-66, the release of that relay occurs in the
cycle of the transmitter shaft in which the second call
directing code is transferred, or in the cycle of the trans-
mitter shaft in which the line feed signal following the
carriage return signal preceding the message is transferred,
or in the cycle of the transmitter shaft in which the letters

signal that follows the figures and H signals of the dis-

connect signal is transferred so that the transmitter start
circuit cannot split the call directing codes, the carriage
return and line feed codes occurring between the call di-
recting codes and the text of the message, and the figures
and H signals of the disconnect code.

Routing of message through secondary switching center
to addressed station

The first message, preceded by the call directing codes
CD, is transmitted over outgoing channel 803 and the
receiving relays 13-01, 14-01, 15-01 and 16-01 at the
secondary switching centers 8-21, 8-22, 8-23 and 8-24
respond. These receiving relays repeat received signals
to the selector magnets 13-02, 14-92, 15-02 and 16-02
of the SOTUS units 12-63, 14-03, 15-03 and 16-03.
Each of the SOTUS units has code contacts that are
operable selectively to connect the receiving relays of
subscriber stations to the spacing contact of the receiving
relay in the secondary switching center serving.the sub-
scriber stations. Some of these code contacts are respon-
sive to individual address codes and some are responsive
to group codes, each set of code contacts being operable
only in response to its assigned sequence of two call
directing codes comprising a message address, the first
code causing the selection of a selectable member un-
blocking the selectable member that responds to the
second address code and the last-mentioned selectable
member, when operated, closing its associated ' contacts.
As may be learned from the detailed description of the
SOTUS unit at the end of this specification, the carriage
return-line feed signals perform a deactivate function in
the SOTUS unit, to the extent that they prevent operation
of the code contacts, so that the code contacts will not be
selectively operated in response to letter sequences occur-
ring in the body of a message that are the same as address
codes. The end-of-message signal, comprising the signals
for figures, H and letters performs an activate function
in the SOTUS unit, namely, it eliminates the lock-out
which the deactivate signal imposes upon the code con-
tacts so that they may be selected in response to their
proper-sequences. Since all proper messages terminate
with the end-of-message signal, it is to be assumed that
at the time of transmission of a message preceded by the
address code CD, the several SOTUS -units are in the
activate condition. In response to the signal for the
letter C all selectable members which are coded to respond
to that signal and are not blocked to respond to the signal
for the letter C as a second call directing code are se-
lected and remove a block against selectable members
that are related to them as second character selectable
members of a sequence. In the SOTUS unit 13-03,
assuming that it has no other code contacts than those
shown, four such selectable members would be operated,
associated with the three code contacts that are responsive
to the group code CQ and one contact responsive ‘to the
code group CB. In SOTUS unit 14-03 four such selec-
table members would respond, two being associated with
the code contacts designated CF and two being :asso-
ciated with the code contacts designated CQ. .In SOTUS
unit 15-03 six such selectable members would respond,
three associated with the code contacts CQ and the-other
three being associated with the code contacts responsive
to CC, CD and CE. In SOTUS unit 16~03 two selectable
members would respend, they being the ones associated
with the code contacts CQ. In response to the second
call directing code, which is the signal for the letter. D,
only one selectable member would respond in all of the
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four SOTUS units, in accordance with the assumed assign-
menis of codes as designated in the drawings, this being
the selectable member which operates the contacts desig-
nated CD and which was unblocked in response to the first
call directing code C. If any of the SOTUS units had
code contacts responsive to an address code having the
letter D as the first call directing code, the unblocked
selectable member would have responded to reception of
the code for D and would have unblocked its associated
second call directing code selectable members. As it is,
it will be assumed that only the one selectable member
responds, and the code contacts CD operate and latch.
They will remain latched until the end-of-message signal,
figures and H, which serves as a disconnect in so far as
the station having the address code CD is concerned and
an activate so far as the SOTUS units are concerned, is
received. -

- The reception of the signal for the second call directing
code D causes all of the selectable members that responded
to the first call directing code C to be restored to the
unselected condition. Thereafter the carriage return and
line feed signals render all code contacts unselectable. -
The selected and latched code contacts CD complete a
path from the spacing contact of receiving relay 15-01
through the closed blank pause contacts 15-04, closed con-
tacts. CD, conductors 15-11 and 15-12 and winding of
receiving relay 28-01 at station 8-12 to ground. This
relay is biased to marking and responds on an inverse
neutral basis to signals received by receiving relay 15-01,
repeating those signals to selector magnet 28-02 of the
teletypewriter printer at station 8-12. This printer
records the message transmitted from the switching center
over channel 8-03, and when the disconnect signal com-
prising' the signals for figures and H is received it un-
latches contacts CD, thereby disconnecting receiving relay
28-01 from the spacing contact of secondary switching
center receiving relay 15-01, and its activates all of the
SOTUS units, rendering their code contacts responsive to
the signals assigned thereto. :

Transmission of message over single station line

It was assumed that the last of the three messages origi-
nating at station 8-07 was addressed to station $-34 by
its individual address code BG. It has previously been
set forth that the cross-office path is completed by the
operation of Select ‘magnet 11-01 and one or the other
of the Hold magnets 12-17 and 12-18 to complete the
cross-office path to reperforator 61-01 or 62-01. No
assumption will be made as fo condition of relay 64-01,
whether operated or released, although it may be stated
that relay 64-01 corresponds to relay 24-03 and that if it
is released it will cause seizure of reperforator 62-01,
assuming that reperforator is idle, and if operated will
cause the seizure of reperforator 61-81. If neither re-
perforator is idle the outgoing line circuit will test busy
and the cross-office transmission of the message will be
delayed until a reperforator is available.

The relay circuits that control the routing of messages
into reperforators 61-01 and 62-01 are contained in
Figs. 63 and 64. The relays in Figs. 64 correspond with
those in Fig. 24 and the circuits have been similarly laid
out so that it is not considered necessary to describe in
detail the operation of the circuits in Fig. 64 incident to
to the recording of the message in reperforator 61-01 or
62-01. The relay circuits in Fig. 63 correspond with
those in Fig. 25 and are similarly laid out, but neither of
these circuits has been described as yet, since they relate
to multiple address and group code message transmission
and will be described later.

Referring for the moment to Fig. 44 in which the sta-
tion 8-34 comprising recording teletypewriter printer and
keyboard perforator 8-36 and tape transmitter 8—37 are
shown, it will be observed that the transmitter distributor
is connected directly and permanently to’ transmitting
channel 8-33 of the single station line 8-31 and that the
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receiving relay 44-01 which controls selector magnet
44-02 of the recording teletypewriter is permanently con-
nected to receiving channel 8-32 of the line. There is
no secondary switching center, and the subscriber may
transmit at will, mercly by placing a perforated tape in
the transmitter, thereby closing tape-out contacts 44-03,
and by closing locking start key 44-04. The circuit of
transmitter-distributor clutch release magnet 44-06 is
completed in that way and the transmitter operates until
the tape runs out of the transmitter and permits contacts
44-93 to open, unless the subscriber opens locking key
44-84 before the tape runs out. Because only one sta-
tion is associated with the full duplex line and its trans-
mitter has exclusive use of the sending channel of the
line there is no transmitter start circuit associated with
that line. This results in a simplification of the relay
circuits at the switching center that are part of the out-
going line circuit and control transmission over the out-
goiag channel. These circuits are contained in Figs. 59
and 60. By comparison of Fig. 60 with Fig. 21 it will
be found that Fig. 60 contains no relays corresponding
to the relays 21-81 and 21-02. Since there are fno trans-
mitter start signals to be transmitted over the single sta-
tion line there is no occasion for associating distributor
contacts with any other source of signals than transmitter
contacts. If Fig. 59 is compared with Fig. 20, it will be
found that Fig. 59 does not contain relays corresponding
to 20-81, which is operable from the transmitter start
circuit, nor to relays 20-14, 20-23, 20-28, 20-29, 20-32,
20-33 and 20-34, the function of which is to operate
relay 19-06 in the transmitter start circuit under the cir-
cumstances previously described, and that it does not con-
tain a relay corresponding to relay 20-41, the function of
which .is also to operate relay 19-06. It will also be
found that the relays corresponding to relays 20-02, 20—
06, 20-36, 20-12 and 20-39 control simpler circuits and
have fewer armatures.

Assuming that the message for station 8-34 has been
recorded in tape 62-02 by perforator 62-01 the tape
moves the transmitter head away from the punch block
of the reperforator, permitting contacts 6203 to close,
which operate relay §0-01 which in turn operates relay
60-82. Relay 60-02 operates relay 59-01, which locks
relay 68--02, and because of the fact that relay 66-03 is not
operated, relay §9-82 is operated by relay §9-01. Relay
5992 operates relay 59-03 which locks and operatés
relay 59-84 which also locks. Relay 5903 operates
transmitter clutch release magnet 62-04, which initiates
transmission of the call directing codes, followed by -the
carriage return and line feed signals, with letters . signals
intervening, followed by the text of the messege and con-
cluding with the figures H and letters codes which comptise
the disconnect signal. Relay 59-03 also operates.relay
5986 which in turn operates relay 59-07 and releases
relay 60-82, this relay in turn releasing relay 59-81 which
releases relay 59-02. The relays remain in this condition
until the figures H and letters sequence is transmitted at
the end of the message. In response to the figures signal
the relay 60-84 operates. In response to the H signal
the relay 66-06 operates locking itself and relay 60-04.
With relay 60-86 operated the transmitter auxiliary con-
tacts 62-86 close and reopen during the cycle in which
the letters code is transferred, operating relay 60-07
which releases relay 60-08. Relay 60-08 interrupts the
logking circuit for relay 59-03, which releases relays
60-84, 6€0-06 and 59-06, this relay in turn releasing
relay 59-87. If no other messages are awaiting trans-
mission, the outgoing line circuit remains in this condi-
tion, with relay 59-04 operated. At station 8-34 in
Fig. 44 the call directing codes perform no switching
operation, and the address code letters are merely re-
corded by the teletypewriter printer, followed by the text
of the message and concluding with the end-of-message
sequence, which usvally does not result in the printing of
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any character because there is no upper case character
corresponding to the letter H.

Multiple address message transmitted by subscriber sta-
tion on single station line and received at switching center

The next message in the sequence of typical messages
is ome originating at station 8-34 and addressed to sta-
tions 8-14 and 7-11, the station 8-14 being associated
with the party line disclosed herein and the station 7-11
being served by the remote switching center shown only
schématically in Figs. 3 t0 6. As previously set forth the
message is preceded by -the figures signal, H signal and
letters signal (recommended for the purpose of assuring
that the subscriber’s incoming line circuit and ;
director circuit shall be in the normal condition 30 as 10
respond properly to the address codes), a letters signal,
the call directing codes BC, the letters signal, the call
directing codes BB, a letters signal, the call directing codes
GB, a letters signal, a carriage return signal, a line feed
signal, the text of the message, a figures signal, an H
signal and a letters signal. The tape containing the
message and address codes comprising this sequence of
codes is placed in the transmitter shown in Fig. 44 and
key #44-84 is closed. Transmission begins immediately.

The incoming line circuit of the single station line is
shown in Fig. 45. It differs from the incoming linc cir-
cuit shown in Fig. 30 only in the absence of leads extend-
ing into the transmitter start circuit for coordinating the
operation of that circuit with that of the incoming line
circuit, and the absence of a lead for supplying ground
to effect a control in the director circuit, co: i
to the lead extending from the incoming line circuit to
the lower break contacts of relay 38-01 in the director
circuit associated with the incoming party line. The
signals incoming over line channel 8-33 arc repeated by
relay 48-01 to the selector magnet 46-01 of reperforator
46-02. These signals are perforated in tape 46-03 which
causes the tape sensing head 46-04 of the transmitter to
move away from the punch block of the reperforator,
permitting contacts 46—06 to close.

The director circuit contained in Figs. 47 to %8
begins its search for call directing codes in the same
mannper as that heretofore described with respect to the
director associated with the incoming channel of the
party line, first discarding characters that are not call
directing codes, such as the figures signal, the H signal
and -all letters signals, ultimately operating relay 56-63
to connect the fan circuit controlling relays in Fig. 57
to the transmitter, thereby to decode the first call direct-
ing code, which is the code for the letter B and provide
an operating circuit for relay 52—03. Thereafter the re-
lay 56-01 is released and relay 5004 is operated to pro-
vide for the decoding of the second call directing code
by the fan circuit controlling relays in Fig. S1. In re-
sponse to the second call directing code signal, which
ia the signal for the letter C, the multiple address cir-
cuit having the address code BC for the purpose of being
reached by any station served by the switching center,
the relays in Fig. 51 extend a busy testing path to the
armature 52-82 of relay 52-01, and the front comtact
which the armature engages is connected through the
conductor group represented by dot-and-dash line 5203
exiendimg upwardly into Fig. 37, where its component
individual conductors are shown, the path being ex-
teaded over individual coaductor 37-21 which is con-
nected to the front contact associated with the armature
37-22 of relay 37-04 through which a conductive path
is cstablished when: the relays in Fig. 42 have decoded
the signal B and operated relay 37-04 and the relays in
Fig. 36 have decoded the signal C and extended a path
to armature 37-22. Conductor 37-21 is also connected
by strappings to conductor 37-23 from which a path is
extended through break contacts of intercept keys 37-26
and 37-27 and busy test conductor 37-28 that extends
downwardly through Figs. 37, 43, 52, 58, 64, 72, 78, 84,
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86, 90 and into Fig. 99, and leftwardly through Figs. 98,
97, 96, 95, 94, 93, 92 the path then being traced through
the armature 2 and back contact of relay 92-01, the
outer left-hand armature and back contact of relay 92-02,
conductor 92-03, left-hand armature and back contact of
relay 101-01, conductor 101-62 and resistor 92-04 to
negative battery 92-06, a branching path being traced
from conductor 101-02 through conductor 92-07, to the
right-hand armature of relay 92-08, and a further branch-
ing path being traced from conductor 92-07 through
break contacts controlled by the upper armature of relay
92-09, conductor 92-11 included in a group of conduc-
tors bracketed to Fig. 179, in which the conductor 92-11
appears and extends through Figs. 181, 183 and 185 and
winding of hold magnet 12-13 to negative battery. It
will be noted that there is a similarity of this busy test
circuit to the one in the outgoing line circuit of the party
line, in which a test is made over a circuit having a con-
nection through a resistor to battery and a connection
through a hold magnet to battery. The test is made
in the same manner in the multiple address circuit,
namely, a direct ground connection on the busy test cir-
cuit indicates a busy condition, whereas the parallel paths
through a resistor and a hold magnet indicate an idle
condition. Another similarity of the multiple address
circuit to the outgoing line circuit will be noted in the
fact that the multiple address circuit has two receiving
reperforator-transmitter units, shown in Figs. 91 and 100
and relays individual to the reperforator-transmitter units
and relays common thereto, among these being the relay
101-01 which has the same function as the relay 24-03,
being energizable to transfer the busy test circuit from
conductor 101-92 connected to its left-hand back con-
tacts, to conductor 191-03 connected to its front con-
tact, from which a path is traced through the armature
4 and back contact of relay 101-04, the armature 3 and
back contact of relay 101-06, conductors 101-05 and
101-07, and resistor 101-08 to negative battery 101-09
and in parallel therewith through the right-hand break
contacts of relay 101-11 and conductor 101-12, which
is bracketed with other conductors to Fig. 179 and thence
through Figs. 181, 183 and 185 and winding of Hold
magnet 12-14 to battery. This is the circuit over
which the busy test would be made if relay 101-01 were
operated.

It will be assumed that neither level of the multiple ad-
dress circuit is busy and that relay 101-01 is released.
In this condition of the multiple address circuit relays
92-10 and 92-12 and 101-13 and 101-14 are operated
and all other relays are released. The multiple addrsss
circuit is contained in Figs. 91 to 108 inclusive and com-
prises, in addition to the two reperforator transmitters to
which incoming messages may be routed by a cross-office
path, similar to the arrangement of the reperforator-
transmitter units of the outgoing party line, a special
director circuit for decoding call directing codes, for se-
lecting outgoing lines or trunks over which stations
represented by the call directing codes are reached, for
testing those outgoing lines or trunks for busy or idle
condition, and for seizing them when idle.

The busy test over conductor 37-28 having shown that
a multiple address reperforator-transmitter unit is avail-
able, the director circuit contained in Figs. 47 to 58
obtains permission from the sequence circuit, in the
manner hereinbefore described, to establish the cross-
office path, and having operated Select magnet 11-02 to
prepare for operation all of the sets of contacts in Figs.
168 and 169 that are engageable with the conductors of the
group that are bracketed from Fig. 50 to Fig. 168, Hold
magnet 12-13 operates to operate the contacts 169-91
and connect the upper five of the conductors of the group
to cross-bar vertical conductors K1, K2, K3, K4 and K5.
Connections from these five conductors are bracketed
to Fig. 92, along with conductors 92-11 and 185-01.
Over the latter conductor the Hold magnet 12-13 ex-
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tends a ground connection to branching conductor 92—13
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lower break contacts of relay 92-09 and winding of relay
92-08 to battery and this relay operates. Relay 92-08
has a slow operating characteristic, to afford the cross-
bar switch contacts 169-01 adequate time in which to
operate. Relay 92-08 connects ground to conductor
92-14 which is included in the group of conductors
bracketed in Fig. 179 and the ground connection is ex-
tended over cross-bar switch vertical conductor K4, con-
tacts 169-61, conductor 169-02 in the group bracketed
to Fig. 50 to operate relay 49-07 through a circuit pre-
pared by relay 53-12 and to lock the relay 49-07 which
connects ground through the winding of relay 49-69 and
over conductor 49-03, one of the cross-bar switch con-
tacts of the set 169-01, cross-bar switch vertical con-
ductor K2, conductor 17901 and winding of relay 92-09
to battery and this relay operates. Its two functions are
to lock relay 92-08 and the Hold magnet 12-13.

The director circuit which has established the cross-
office path to the multiple address circuit proceeds to dis-
miss the sequence circuit. When relay 50-64 releases
as a result of the dismissal of the sequence circuit, and
interrupts the circuit through busy test conductor 37-28,
the locking circuit of relay 92-08 is interrupted and this
relay releases, its release being slow because the resistor
92-04 is in effect in parallel with its winding. Upon the
release of relay 92-08, the relay 92-16 operates in a
circuit including the right-hand armature and back con-
tact of relay 92-08 to a ground connection supplied from
the director which established the cross-office path, over
conductors including the conductor 92-14. _

Relay 92-16, upon operating, operates relay 101-01
which locks, to cause the next cross-office connection to
the multiple address circuit to be directed to the reper-
forator-transmitter unit in Fig. 100. Relay 92-16 op-
erates $2-02 over a path from ground through armature
4 and front contact of relay 92-16 and conductor 92-17.
At its armature § and back contact the relay 92-16 dis-
connects ground from conductor 92-18 which extends to
selector magnet 91-81 of reperforator 91-02, thereby to
unblind the selector magnet and render it responsive to
signals that will be transmitted through the cross-office
path including conductor 92-19 which connects with
cross-bar switch vertical conductor X5. Relay 92-16 al-
so connects ground through its armature 5 and front con-
fact to conductor 92-21 which connects through cross-
bar switch vertical conductor K3 for operating start re-
lay 54-12 for starting transmission from the incoming line
reperforator-transmitter unit in Fig. 46, Relay 54-12
supplies a ground connection through its middle upper
armature and front contact, conductor 54-02, and in
parallel with that supplied through the outer left-hand
armature and front contact of relay 49-87, through con-
ductor 4903, cross-bar switch vertical conductor K2 and
conductor 179-01 to hcld relay 92-89 operated after re-
lay 49-07 is released as a part of the placing of the di-
rector in the condition which it holds during cross-office
message transmission. .

Relay 92-02 operates as previously stated and locks to
ground received over conductor 185-01 from the arma-
ture and front contact of Hold magnet 12-13, the ground
connection being extended to relay 92-02 over conductor
92-23. With relay 92-62 and relay 16101 operated and
locked, the busy test circuit, entering the multiple ad-
dress circuit over conductor 37-28 is now traced through
the armature 2 and back contact of relay 92-01, outer
left-hand armature and front contact of relay 92-02, con-
ductors 92-24, 92-26 and thence over a previously traced
path including conductor 101-63, the armature 4 and
back contact of relay 101-04, the armature 3 and back
contact of relay 161-06, conductors 10i-05 and 101-67
and resistor 101-68 to battery 101-09, with a previously
traced path through the parallel winding of Hold magnet
12-14 in Fig. 185 to battery.
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With cross-office transmission started, the signals, be-
ga;ﬂnx with the multiple address code BC, followed by
the station address codes, the carriage return and line
feed signals, the body of the message, and the end-of-
message signals, figures, H and letters, are received by
selector magnet 91-01 of reperforator unit 91-02 and
are recorded in tape 91-63. Incident to the reception of
each code combination, universal contacts 91-04 of the
reperforator operate, momentarily transferring ground
supplied through contacts 91-06 from conductor 91-07 to
conductor 91-08. The ground connected tc conductor
91-08 completes a circuit prepared by the armature 1
and front contact of relay 92-16 for relay 92-27 which
operates. This relay completes a holding circuit for it-
selt and extends the path of conductor 9107 through its
front contact and upper armature and conductor 92-28
to the winding of relay 92-12. This relay was held en-
ergized in the idle condition of the multiple address cir-
cuit by a circuit completed to ground through the front
contact and armature of relay 92-10, the energizing cir-
cuit of which is under the control of relay 92-16, and
specifically under the control of the armature 2 and back
contact thereof. Thus relay 92-16, when it operated,
interrupted the energizing circuit for relay 92-10 but
relay 92-10 has a slow release characteristic and the cir-
cuit of relay 92-12 will be completed to ground through
the universal contacts 91-04 in their normal condition
before relay 92-10 releases, and as the relay 92-12 is
also slow to release it will hold operated during the mo-
mentary interruptions of its energizing circuit by the uni-
versal contacts 91-04.

That portion of the multiple address circuit which par-
ticipates in the establishment of a cross-office path there-
to remains in the condition arrived at by the above-de-
scribed steps during the reception of the message and the
recording thereof in tape 91-03. Incident to the cross-
office transmission of the disconnect signals at the end of
the message, the director which established the cross-of-
fice connection is restored to normal in the manner here-
inbefore described with respect to the director circuit as-
sociated with the incoming party line channel, and among
the operations included in the restoration of the director
¢ircuit to normal is the release of relay 92-16 in the mul-
tiple address circuit. This relay releases relay 92-27, re-
operates relay 92-10 and releases relay 54-01 in the di-
rector circuit. Relay 54-01, upon releasing, disconnects
ground from the path which enters the multiple address
circuit over lead 179-01, and the effect of the removal of
grouad from this path is to release the relay 92-09. This
relay releases the Hold magnet 12-13, which breaks down
the cross-office connection and interrupts the holding cir-
cuit for relay 92-02. The multiple address circuit has
thus been restored to its initial condition with the excep-
tion that relay 101-01 has remained operated and locked,
for the purpose of routing the next cross-office path to
the multiple address circuit to the reperforator transmit-
ter unit in Fig. 100, whether or not the reperforator 91—
’3 ic{l‘ busy or has completed reception of a message and
isidle.

Let it be supposed that the message originating at sta-
tion 8-09 of the party line and addressed to the plurality
of stations that are assigned the group code BL is re-
¢eived by reperforator 31-03 of the incoming line circuit
for the party line and the director associated with that
incoming line circuit tests the multiple address circuit
while reperforator 91-2 is recciving the message that is
being transmitted across office from the reperforator trans-
mitter unit in Fig. 46. The multiple address code BL is
preceded by the group code BC which causes the busy
test to be made over conductor 37-28, the path now being
traced through the armature 2 and back contact of relay
92-81, the outer left-hand armature and front contact of
relay 92-02, conductors 92-24 and 92-26, the armature
4 and back contact of relay 101-04, the armature 3 and
back contact of relay .101-06, conductors 10105 and
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101-07 to the parallel paths through resistor 101-68 and
Hold magnet 12-14 to battery. If the reperforator 91~
02 had become idle before this test is made the test path
would have extended through the outer left-hand arma-
ture and back contact of relay 92-02, conductor 92-03,
the left-hand armature and front contact of relay 101-61
to conductor 101-03 and thence over the path just pre-
viously traced. “The busy test having indicated that the
multiple address circuit has an idle reperforator, the di-
rector circuit associated with the incoming party line
channel cails upon the sequence circuit to operate the
Hold magnet 12-14 which operates prepared contacts
169-03 to establish transmission and control connections
through cross bar switch vertical conductors L1, L2, L3,
L4 and LS. Hold magnet 12-14 also connects ground
over conductor 185-02 which extends through Figs. 183
and 181 to Fig. 179 and is there included in a group of
conductors bracketed to Fig. 101 in which the conductive
path continues through the left-hand break contacts of
relay 101-11 and winding of relay 101-16 to battery,
and the relay 101-16 operates, this relay corresponding
to relay 92-08 and being slow operating. Relay 101-16
extends a ground connection over conductor 101-17
which is included in the group of conductors bracketed
to Fig. 179 and this ground connection is extended over
cross bar switch vertical conductor L4, one of the closed
contacts 169-03 and conductor 168—84 which is included
in a group bracketed to Fig. 35 as previously described, to
operate and lock relay 34-07, the conductor 34-94, con-
tinuing the path of conductor 168-04 and extending it
throngh the break contacts controlled by armature 6 of
relay 34-92, conductor 3406, armature 3 and front con-
tact of relay 38-12, conductor 38-13 and winding of re-
lay 34-07 to battery. Relay 34-07 in turn extends a
ground connection through the winding of relay 34-9
and over conductor 34-11, included in the group brack-
eted to Fig. 168, one of the operated contacts 169-03
and cross bar switch vertical conductor L2, conductor
179-92 which is connected to cross bar switch vertical
conductor 1.2 in Fig. 179 and is included in the group of
conductors bracketed to Fig. 101, this ground connection
being extended through the winding of relay 101-11
which operates, this relay corresponding to relay 92-09.
Relay 101-11 locks relay 101-16 and Hold magnet 12-14.

The director associated with the incoming channel of
the party line proceeds to dismiss the sequence circuit,
whereupon ground for holding relay 101-16 is removed
and this relay releases because of removal of the ground
connection supplied over the busy test lead 37-28 to
which it was locked. Upon the release of relay 101-16
the circuit of relay 101-18, which corresponds to relay
92-16, is completed and this relay operates. The relay
101-18 opens the locking circuit for relay 101-01, but
the original energizing circuit for that relay is complete as
long as relay 92-16 is operated, so that the relay 101-01
cannot release until relay 92-16 releases, and this occurs
when reperforator 91-02 becomes idle. ‘Relay 101-18
connects ground over conductor 10119 which is included
in the group bracketed to Fig. 179 and is there connected
to cross bar switch vertical conductor L3 which is now
connected through one of the contacts 169-03 to con-
ductor 16807 included in the group bracketed to Fig.
35, the path continuing from that figure as previously
traced to relay 39-12 which operates and locks to initiate
transmission over the established cross-office path. The
ground connection supplied by this relay, as previously
described, to conductor 34-11 is extended to the winding
of relay 101-11 over conductor 17902 to hold relay 101-
11 operated after relay 34-07 releases. With the begin-
ning of cross-office transmission to selector magnet 100
01 of reperforator 100-02 the universal contacts 100-83
operate and complete the circuit, prepared at the front
contact and outer left-hand armature of rclay 101-18 for
relay 101-21 which operates. This relay corresponds to
relay 92-27, locks operated, and provides a ground con~
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tiection supplied through the universal contacts 100-03
in the normal condition thereof for holding relay 101-14
operated;

Two other operations performed by relay 101-18 are
the release of relay 191-13, which corresponds to relay
92-19 and releases slowly to remove the ground connec-
tion which held relay 161-14 operated in the idle condi-
tion of the circuit, and the completion of the energizing
circuit of relay 101-06, which operates and locks, the
relay 161-06 corresponding to relay 92-62. With relay
101-06 operated ground is comnected over its middle
right-hand armature and front contact, in substitution for
the parallel paths to battery through resistor 161-08 and
the winding of Hold magnet 12-14, the ground connec-
* tion being extended through the inner right-hand arma-
ture and back contact of relay 161-04, conductor 161~
€3, conductor 9226, conductor 9224, the front contact
and outer left-hand armature of relay 92-92, the back
contact and inner left-hand armature of relay 92-61 to
busy test conductor 37-28. With this-path grounded the
multiple address circuit will be indicated as busy to any
director that attempts to establish a cross-office path to
it. If reperforator 100-02 should be the first to become
idle, the busy indication will be terminated by the release
of relay 101-06. If reperforator 91-82 should be the
first to become idle the ground will be disconnected from
busy test lead 37-28 when relay 92-82 releases and ex-
tends the busy test path to the left-hand armature of re-
lay 101-01, which also releases and further extends the
path through conductor 181-62 to battery through paral-
lel paths comprising resistor 92-04 and the winding of
Hold magnet 12-14. Upon the restoration to normal of
the director associated with the incoming party line chan-
nel incident to retransmission of the end-of-message sig-
nal cross-cffice, the relays in Fig. 101 which participate
in the establishment of a cross-office transmission path to
reperforator 160-62 are restored to the idle condition in
the same manner as previously described with respect to
the corresponding relays in Fig. 92.

Selection of outlets by multiple address director

When tape 91-03 steps transmitter head 91~09 away
from the punch block of reperforator 91-62, contacts 81—
11 close. Similarly when reperforator 106-02 feeds out
tape 190-04, transmitter head 1060-06 is moved away
from reperforator 160-02 and contacts 100-07 close. It
will be assumed that tape became available first in reper-
forator 91-02 and that contacts 9111 closed before con-
tacts 100-07. These contacts complete a circuit over
conductor 91-12, armature 1 and back contact of trans-
mitter-step relay 93-01, armature 1 and back contact of
outlet-alarm relay 93-02, conductor 93-03, upper arma-
ture and front contact of text-connect relay 94-01, which
is normally held operated by ground through the back
contact and armature 2 of director-dismiss relay 94-62,
conductor 94-03, left-hand armature and front contact
of message-end relay 94-04, which is normally held op-
erated in a circuit completed from ground through the
outer upper armature and back contact of figures-H-let-
ters relay 94-06, and winding of tape-available relay 94—
07 to battery and this relay operates. Similarly a circuit
is traced from ground through closed contacts 100-67,
conductor 100-08, armature 2 and back contact of relay
10201, armature 2 and back contact of relay 102-02,
conductor 102-83, upper armature and front contact of
relay 103-01, which is normally held operated from
ground supplied through armature 5 and back contact of
relay 103-02, conductor 103-03, front contact and lower
armature of relay 103-04, which is normally held op-
erated in a circuit from ground through the outer upper
armature and back contact of relay 103-06, and winding
of relay 103-07 to battery and this relay operates.

Relay 94-07 completes the circuit of seize-upper-level
relay 101-26, the circuit being traced from battery through
the winding of that relay, conductor 101-27, lower break
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contact of level-select relay 161-28, conductor 161-28,
armature 4 ard back contact of director-hold relay 93—
04, conductor 93-06, armature 4 and back contact of
manual-disconnect relay 95-01, conductor 95-62, arma-
ture 4 and back contact of director-activate relay 165-61,
cenductor 105-02, the front contact and armature of re-
lay 94-67, conductor 94-88, outer upper armature and
back contact of relay 161-31, conductor 101-32 and back
contact and armature of first preference relay 161-33 to
ground. At its lower armature and front contact the re-
lay 161-26 completes the circuit of relay 101-28 which
operates.

The relay 103-07, having operated after the relay
94-07, as assumed, seeks to complete the circuit of seize-
lower-level relay 101-34, the operating circuits for relay
161-34 being traced from the winding of that relay
through the upper break contact of level-select relay
161-28, conductor 101-36, armature 4 and back contact
of relay 10264, conductor 102-06, back contact and ar-
mature § of relay 104-01, conductor 104-02, back con-
tact and armature 7 of relay 185-01, conductor 105-63,
front contact and armature of relay 103-07, conductor
103-08, lower armature and back contact of relay 101-31,
conductor 161-37 and back contact and armature of relay
101-38 to ground. The energizing circuit of relay 16134,
just traced, is prevented from being completed by the
operation of relay 101-28 by relay 101-26 so that the
relay 101-34 does not operate.

Relay 101-28 locks relay 101-26 in a circuit including
inner upper armature and front contact of relay 161-26,
armatures 2 and 3 and front contacts of relay 101-28,
conductors 101-39 and 101-32 to the same ground over
which relay 101-26 was operated, supplied through the
armature and back contact of relay 101-33.

With relay 101-28 operated and one or the other of
the relays 101-26 and 101-34 released, in this case the
unoperated relay being 101-34, ground is connected
through the lower armature and back contact of that relay
and through the armature 4 and front contact of relay .
101-28 to operate start relay 101-40. .This relay has a
slow operating characteristic, and upon operating it com-
pletes a circuit from ground through its front contact and
armature, front contact and armature 1 of relay 101-28,
outer upper armature and front contact of relay 101-26,
conductor 101-41 and winding of director-connect relay
95-03 to battery and this relay operates and locks through
its armature 5 and front contact, conductor 95-04, arma-
ture 3 and back contact relay 94-02, conductor 94-11 and
armature 7 and back contact of relay 95-01 to ground.
Through its armature 10 and front contact the relay 95-03
completes the circuit of relay 95-06 which operates.
Relay 95-€6 in turn completes the operating circuit of
relay 95-07 through its front contact and armature 9.
The operation of relays 95-03, 95-06 and 95-07 con-
stitutes the connection of the reperforator transmitter unit
to the special director circuit which is a part of the multi-
ple address circuit. The circuit connections which these
relays establish will be described in connection with the
description of the operation of that special director circuit.

Relay 95-07 completes a circuit from ground through
its armature 6 and front contact, conductor 95-08 and
winding of director-activate relay 195-61 to battery and
this relay operates. Relay 95-67 completes a circuit from
ground through its front contact and armature 9, conduc-
tor 95-09 to busy lamp 94-12, which lights. In addition,
the relay 95-07 completes a circuit from ground through
its front contact and armature 5, conductor 95-11 and
winding of relay 101-33 to battery and this relay oper-
ates, interrupting the locking circuit of relay 101-26 which
releases, and completing the energizing circuit of second-
preference relay 101-38 which operates. Relay 101-26:
releases relay 10128, which in turn releases relay 101-40.
In this way the original energizing circuit for relay 95-03
is interrupted. Another circuit completed by relay 95-07
is the energizing circuit for relay 95-12 which is com-~
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pleted from battery through the winding of the relay,
armature 4 and front contact of relay 9507, conductor
9513, copductor 96-01, back contact and armature 4 of
relay 105-04, conductor 105-06, inner upper armature
and back contact of relay 105-07, conductor 105-08 and
inner upper armature and back contact of relay 105-09 to
ground. Relay 95-12 connects ground over conductor
9514 to hold signal repeating relays 93-07, 93-08 and
93-09 on their marking contacts. This ground connec-
tion is supplied in substitution for a ground connection
supplied through the normally closed. stop contacts 91-13,
controlled by distributor shaft 91-14 of the reperforator
transmitter unit in Fig. 91, the ground connection being
extended over conductor 91-16, which is included in a
group of conductors represented by the dot-and-dash line
91-20 extending across Figs. 92, 93, 94 and into Fig. 95
where the conductors severally reappear, conductor 91-16
having been connected to conductor 95-14 through the
break contacts of relay 95-12 prior to the operation of
that relay. Conductor 91-16 is connected in common to
one contact spring of each of the sets of code contacts
operated by distributor shaft 91-14 and is the transmit-
ting path over which signals are transmitted under the con-
trol of distributor shaft 91-14. The operation of relay
95.12 renders relays 93-07, 93-08 and 93-09 unrespon-
sive to signals transmitted over conductor 91-16.

One of the operations performed by relay 95-07 was
the completion of the energizing circuit for the director
activate relay 10501 which became operated. Relay
105-81 performs four principal operations at this time.
One of these operations is the completion of the energiz-
ing circuit of first-character-test relay 105-11, the circuit
being traced from ground through the armature 6 and
front contact of relay 105-01, conductors 105-12, 105-13,
106-02, break contacts controlled by armature 6 of relay
106-01, conductor 106-03 and winding of relay 105-11
to battery. Another is the completion of the energizing
cirenit of .second-character-test relay 105-14, which is
commen to that of relay 105-11 as regards conductors
105-12 and 105-13, the circuit then continuing through
conductor 166-04, break contacts controlied by armature
$ of relay 106-06, conductor 106-07, armature 1 and
back contact of relay 106-08, armature 1 and back con-
tact of relay 106-09, conductor 106-11 and winding of

relay 105-14 to battery. Another circuit has conductor

165-12 common to the two circuits just traced and con-
tinues over conductor 105-16, armature 1 and back con-
tact of velay 105-17, conductor 105-18, break contacts
controlled by the outer upper armature of relay 105-19,

conductor 105-21, break contacts controlled by the arma- .

ture of relay 105-14, winding of relay 105-22, conduc-
tors 105-23 and 105-24 and front contact and armature
1 of relay 95-07 to positive battery. Relay 105-14, upon
operating provides a ground connection for holding relay

105-22 operated. . Another circuit completed by relay .

105-01 i5 that of transmitter clutch release magnet 91-15,
the circuit being traced from battery through the winding
of the magnet, conductor 91-17, back contact and arma-
ture 3 of relay 93-11, conductor 93-12, the lower arma-
ture and back contact of relay 94-06, conductors 94-13
and 94-14, armature 6 and front contact of relay 95-06,
canductor 95-16, outer upper armature and back contact
of relay 97-01, conductor 97-02, armature 2 and back
contact of relay 106-08, armature 2 and back contact of

relay $06-99, conductor 106-12, armature 4 and back
contact of relay 105-26, armature 4 and back contact of

relay 105-27, cuter upper armature and back contact of
relay 105-07, conductor 105-28, {front contact and arma-
ture 5 of relay 10801, conductor 105-29, conductor

106-82 front contact and armature 8 of relay 95-06, con- -,

ductor 95-17 and thence through the front contact and
upper armature of relay 94-01 and over a part of the path
through which relay 94-07 was operated, terminating at
the ground supplied through the transmitter available
costact 91-11.
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Before proceeding with the operations resulting from
energization of the transmitter clutch release magnet, it
should be mentioned that relay 105-11, when it operated,
completed a circuit from ground through its armature
for energizing first-character-validity-test relay 105-39
and that relay operates. It is also necessary at this point
to consider the circuit connections for the transmitter
and distributor contacts of the reperforator transmitter
unit in Fig. 91. The transmittter has a shaft 91-18 which
controls five sets of contacts. As in previously described
transmitter units one pair of contacts of each set, in Fig.
91 the extreme left-hand pair, comprises transmitter con-
tacts, ‘and the remaining contacts are described as maze
contacts being so interconnected as to establish conductive
paths when the contacts have been conditioned in accard-
ance with certain code combinations.

One contact spring of each of the transmitter contact
pairs is connected to ground and the other springs of the
transmitter contact are connected to five conductors
91-19, which are included in the conductor group rep-
resented by the dot-and-dash line 91-20 extending across
Figs. 92, 93 and 94 and into Fig. 95 where the transmit-
ter contact conductors 91-19 reappear and are connected
to the five armatures of relay 95-18 and to armatures
1, 2, 3, 4, and 6 of relay 95-03. The distributor code
contact springs are connected to five conductors 91-21
which are similarly carried over to Fig. 95 and reappear
in that figure, being there connected to the five front con-
tacts of relay 95-18, to the front contacts associated with
armatures 1, 2, 3, 4 and 5 of relay 95-19 and being also
connected to armatures 1, 2, 3, 4, and § of relay 95-06.

Neither of the relays 95-18 and 95-19 is operated at
this time but the relay 95-03 is operated, so that the trans-
mitter contact conductors are connected through five

5 of the armatures of relay 95-03 to conductors 95-32

which are represented by dot-and-dash line 95-23 reap-
pearing as conductors 95-22 in Fig. 106 and being there
connected to armatures 1, 2, 3, 4 and 5 of relay 106-01
and also to armatures 3, 4, 5, 6 and 7 of relay 106-06,
neither of which has yet become operated. Five distribu-
tor contact conductors 91-21 are extended through the
upper five armatures of relay 95-06 to the group of con-
ductors 95-24 which are represented by dot and-dash
line 95-26 extending through Fig. 96 and into Fig. 97,
the conductors 95-24 reappearing and being connected
to armatures 2, 3, 4, 5, and 6 of relay 97-03 and to the
five armatures of relay 97-04, peither of these relays
being operated as yet.

Shortly after transmitter shaft 91-18 starts to rotate
as a result of the energization of transmitter clutch re-
lease magnet 91-15, transmitter auxiliary contacts 91-22
close, completing a circuit from ground over conductors
91--23 and 94-16, armature 7 and front contact of relay
95-06, conductor 95-27 and winding of timing relay
97-01 to battery and the relay 97-01 operates.

At its armature 1 and back contact the relay 97-01
interrupts the energizing circuit for transmitter cluich
release magnet 91-14, which releases for the purpose of
arresting shaft 91-18 at the end of one revclution. At
its armature 3 and front contact relay 97-01 completes
the energizing circuit for count-restore relay 105-27, the
circuit being traced from battery through the winding of
the relay, conductor 105-31, the noted armature and front
contact of relay 97-01, conductor 97-86 and armature 1
and back contact of relay 96-02 to ground. At its arma-
ture 2 and front contact the relay 97-01 prepares a holding
circuit for itself traced through conductor 97-07, arma-
ture 1 and back contact of relay 96-03, conductors 96-04,
96-06, 96-07 and 96-08, front contact and armature 8
of relay 95-03, conductor 95-28, back contact and arma-
ture 6 of relay 93-02, conductor 93--13, conductor 9124
and distributor clutch release magnet contacts 91-26 to
ground. These contacts close before the contact 91-22
opens so that relay 97-01 will be held after the latter
contact opens and at least until contacts 91-26 open.
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As previously stated, the relay 97-01 operated the relay
"185-27. This relay, at its armature 1 and front contact
prepares an energizing circuit for relay 105-09. At its
armature 3 and front contact the relay 105-27 completes
a locking. circuit extending through the lower armature
and back contact of relay 165-07, conductors 105-3¢
and 105-32, and front contact and armature 3 of relay
165-01 to ground. At its armature 4 and back contact the
relay 105-27 further interrupts the energizing circuit of
the transmitter clutch release magnet 91-15, that circuit
being already interrupted at the back contact and arma-
ture 1 of relay 97-01.

When the distributor clutch release magnet contacts
91-26 were closed under the control of shaft 91-18; and
completed a locking circuit for relay 105-27, they also
completed the energizing circuit of distributor clutch re-
lease magnet 91-27, causing the shaft 9114, to be re-
leased for rotation. Shortly after shaft 91~14 begins to
rotate the distributor auxiliary contacts 91-28 close, corn-
pleting a circuit from ground over conductor 91-29,
armature 10 and front contact of relay 85-66, conductor
95-31, armature 4 and back contact of relay 105-09 and
winding of distributor-auxiliary-make relay 105-26 to
battery and the relay operates. At its armature 3 and
front contact the relay 105-26 prepares for the energiza-
tion of distributor-auxiliary-break relay 195-69 in series
with relay 105-26, but the relay 105-09 is short-circuited
by the ground connection from which the relay 105-26
was operated and the operation of relay 165-09 awaits the
opening of the distributor auxiliary contacts 91-28. At
its armature 4 and back contact the relay 105-26 pro-
vides a further interruption in the circuit -over which
transmitter clutch release magnet 91-14 may be operated,
interruptions already having been- introduced by relay
165-27 and 97-01. At its-armature 1 and front contact
the relay 165-26 prepares for the energization of relay
96-89. At its armature 2 and front contact it prepares
an operating circuit for relay 105-34.

Transmitter shaft 9118 comes to rest at the end of one
revolution and distributor shaft 91-14, having been set
in operation by shaft 91-18 operates its contacts in suc-
cession, the code combination set up on the transmitter
contacts not being transmitted because the relay 95-18
is not operated and the distributor contacts are not con-
nected to the transmitter contacts, Moreover relay 95--12
is operated and the transmission path from the distributor
contacts is open at the break contacts of relay 95-12.
When the distributor release magnet contacts 91-26 are
permitted to open before transmitter shaft 91-18 comes
to rest the holding circuit for relay 97-01 is interrupted
and this relay releases. Relay 105-09, operated when
the auxiliary magnet contacts 91-28 open, completes the
energizing circuit for first-fan-connect relay 106-01 the
circuit being traced from battery through the winding of
that relay, conductor 106-13, armature 4 and back contact
of relay 105-17, spring contact operable by armature 1
of relay 105-04, conductor 105-33, armature 5 and back
contact of relay 96-02, conductor 96-11, back contact and
armature 4 of relay 96-09, conductor 96-12, back contact
and armature 5 of relay 105-34, front contact and arma-
ture 1 of relay 195-09, conductors 105-36 and 165-32
and front contact and armature 3 of conductor 105-91 to
ground and the relay 166—01 operates.

The relay 106-01 establishes a holding circuit for itself
independently of the path including the back contact and
armature 5 of relay 105-34 and the front contact and
armature 1 of relay 105-69, the holding path being picked
up at the point where the lower back contact of relay
105-34 is connected to conductor 96-12, and traced from
that point downwardly to conductor 105-37, front con-
tact and armature 9 of relay 106-01, conductor 106--14,
conductor 105-30 and conductor 105-32 to ground
through the front contact and armature 3 of relay 105-01.

At its armatures 1, 2, 3, 4, and 5 the relay 106-01
connects the five conductors identified as a group by the
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reference numeral 99-32, over conductor group 106-16
to the windings of relays 107-01, 107-02, 107-03, 107—04
and 107-06. The winding of a relay 197-07 is con-
nected in parallel with that of relay 107-03 so that these
two relays are energizable together. The relays in Fig.
107 are the decoding or fan circuit relays of a selectiiig
circuit for selecting a particular and individual path in
response to each, or some at least, of the signal ¢ode
combinations of the permutation code. These relays are
functionally similar to the relays 42-01, 42-02, 42-03,
42-04, 42-66 and 42-08 previously described. The relay
166-01 has connected these relays individually to paths
traceable back to the transmitter contacts in Fig. 91 and
the relays become energized in accordance with the code-
combination which has been transferred to the transmitter
contacts, which will be assumed to be the code for the
letter B, the first letter of the multiple address code BC
by means of which messages are swiiched to the multi-
ple address circuit. In the code combination for the
letter B the first, fourth and fifth impulses are of mark-
ing nature and the second and third impulses are of spac-
ing nature. Correspondingly, the relays 107-01, 107-04
and 107-06 will be operated and the remaining three
relays in Fig. 107 will remain released. The relay 107-01
completes a holding circuit through its armature 5 and
front contact and conductor 107-08, relays 107-04 and
167-96 complete holding circuits through their armatures
6 and front contacts to conductor 107-09 which is con-
nected, together with conductor 107-08, through con-
ductor 1067-11, armaturé 3 and back contact of relay
1985-34, conductor 165-38, back contact and armature 2
of relay 96-92, conductor 96-13, conductor 96-14 and
front contact and armature 1 of relay 105-61 to ground.

At its armature 7 and back contact the relay 106-01
disconnects ground from a path traced over conductor
10617, the break contacts controlled by armature 2 of
relay 106-06, conductor 106-18 to a point from which
there is a connection through resistor 97-08 to positive
battery, a connection through condenser 97-09 and re-
sistor 97-11 to ground, and a connection through resis-
tor 97-12 to the grid of tube 97-13. With the removal
of the ground connection, condenser 97-11 begins to
charge through resistor 97-08, the tube having been held
non-conductive by a biasing voltage supplied by current
through resistor 97-14. The relay 106-01 completes a
circuit from ground through its armature 8 and front
contact, conductor 106-19 and winding of read-codes
relay 105-07 to battery and this relay operates. At its
lower armature and back contact the relay 105-07 inter-
rupts the locking circuit of relay 165-27 which releases.
This relay in turn interrupts the circuit through the wind-
ings of relays 165-09 and 105-26 which also release.

After an interval determined by the capacitative value
of condenser 97-09, and the value of resistor 97-08 the
potential of the grid of tube 97-13 is raised to a value
which will enable tube 97-13 to conduct, and the wind-
ing of relay 97-16 is included in the anode circuit of the
tube so that the relay operates. Prior to the operation
of the relay ground on its armature is connected through
conductors 97-17 and 106-21, armature 6 and front con-
tact of relay 106-01, which is now held operated, and
thence over a path including conductor 106-03 and the
winding of first-character-test relay 185-11 to battery, so
that upon the operation of relay 97-16 the energizing
circuit of relay 105-11 is interrupted and the relay re-
leases. With the relay 105-11 released a conductive
path is established from battery through the winding of
first-character-validity-test relay 105-39, the break con-
tacts of relay 105-11, break contacts of relay 105-17,
conductor 105-41 which is the apex of the fan circuit
controlled by the relays in Fig. 107 the path then being
extended through conductors 107-16 and 107-13, arma-
ture 2 and back contact of relay 167-02, armature 2 and
front contact of relay 107-02, armature 2 and back con-
tact of relay 107-03, armature 2 and front contact of relay
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107-04, armature 3 and front contact of relay 107-06,
conductor 107-14 and winding of relay 99-01, conductor
99-02, conductor 108-01, left-hand break contacts of test
key 105-42 and winding of relay 105-43 to ground. The
current that flows is insufficient to operate relay 99-01,
but it operates relay 105-43 which, at its armature and
front contact completes the circuit of scan-second-char-
acter relay 105-17 which operates. Since the winding
of relay 105-39 was included in the energizing circuit of
relay 105-43 the former relay remained operated when
the break contacts of relay 105-11 closcd. With relay
105-17 operated a battery connection is supplied through
its armature 3 and front contact to conductor 105-41 in
lieu of the battery conmection through the winding of
relay 10539, and a ground connection is supplied through
the armature 2 and front contact of relay 105-17 to hold
relay 105-39 operated. The direct battery connection
through the armature 3 and front contact supplies suffi-
cient current for relay 99-01 to operate, the relay 105-43
remaining operated in series with it

At its armature 4 and back contact the relay 105-17
interrupts the energizing circuit of relay 106-01, which
releases and at the associated front contact the circuit
of second-fan-connect relay 106-06 is prepared through

armature 6 and back contact of relay 106-08 and arma- ¢

ture 6 and back contact of relay 106-09. With relay
106-01 released the circuit of relay 105-11 is reestab-
lished through the break contacts controlled by armature
6, and conductors 106-02 and 105-13 to the grounded
armature 6 of relay 105-81. At its armature 8 the relay
10601 interrupts the energizing circuit for relay 10507,
which releases, and at its armature 7 and back -contact
the relay 106-01 grounds condenser 97-09, thereby dis-
charging it and cutting off tube 97-13, which releases relay
97-16.

With the release of relay 10507 the energizing circuit
of transmitter clutch release magnet 91-15 is recstablished
and this magnet operates to release shaft 91-18, which
proceeds to close the transmitter auxiliary contacts 91-22
and the distributor clutch release magnet contacts 91-26
and to transfer the next signal, representing the letter C,
to the transmitting contacts. As befcre, the transmitter
auxiliary contacts 91-22, when they close, complete the
circut of relay 97-01 which operates and locks to the
circuit of distributor clutch release magnet contacts
91-26. Relay 97-01 interrupts the energizing circuit for
transmitter clutch release magnet 9i-14, which releases,
and completes the circuit of relay 185-27 which operates
and locks. Upon the closure of the contacts 91-26 the

locking circuit for relay 97-81 is completed and also the .

circuit of distributor clutch release magnet 91-27 is com-
pleted, thereby releasing distributor shaft 91-14 for rota-
tion. When the contacts 91-26 reopen the locking circuit
of relay 97-01 is interrupted and this relay releases.

When the distributor auxiliary contacts 91-28 close .

they complete the enmergizing circuit for relay 105-26
which again operates and prepares the energizing circuit
for relay 165-09. Upon the reopening cof distributor
auxiliary contacts 91-28 the relay 165-26 locks and the
relay 105-09 opsrates and locks in series with it. Where-
as, in the previous operaticn of relay 10509 the circuit
of relay 106-91 was completed through the armature 4
and ‘back contact of relay 165-17, the relay 165-89 now
completes the energizing circuit for second-fan-connect

relay - 106-06, the circuit being traced from ground

through the armature 3 and front contact of relay 165-04,
condictors 165-32 and 105-36, armature 1 and front
contact of relay 105-69, armature 5 and back contact of
relay 105-34, conductor 96-12, armature 4 and back

contact of relay 96-99, conducter 96-11, back contact -

and armature § of relay 96-02, conductor 105-33, break
contacis controlled by armature 1 of relay 185-04, arma-
ture 4 and front contact of relay 105-17, conductor
105-46, armatures 6 and back contacts of relays 106-08
and 16609 and winding of relay 1¢6-06 to ground.
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At its armature 2 the relay 166-06 substitutes a con-

nection from positive battery through resistor 106-22 for -

the ground connection -applied over conductor 106-18
to condenser 98-09, and the condenser begins to charge,
the charging time being shorter than previously, because
resistor 106-22 is placed in parallel with resistor 97-98.
At its armatures 3, 4, §, 6 and 7 relay 106-06 connects
the transmitting contact conductors 95-22 to a group of
conductors 106-23 which are connected to relay 98-01,
9802, 9803, 9804 and 98-06 in Fig. 98. The relays
in Fig. 98 thus become connected through to the trans-
mitter contacts, and since the code combination for the
letter C has the first and fifth impulses of spacing nature
and the second, third and fourth impulses of marking na-
ture, relays 98—02, 98-03 and 98-04 will be operated and
the relays 98-01 and 98-06 will remain released.

At its armature 8 and break contacts the relay 106-86
substifutes the ground supplied through the armature of
relay 97-16 over conductor 97-17 for the ground supplied
tarough armature 6 and front contact of relay 105-01 and
over conductor 105-13 for energizing the second-charac-
ter-test relay 105-14, and that relay is now held by the
ground connection on the armature of relay 97-16.

When the tube 97-13 becomes conductive as a resuit
of the charging of conductor 97-09, relay 97-16 operaltes,
interrupting the energizing circuit for relay 105-14, which
relzases. With the release of this relay a path is estab-
lished from battery through the armature 1 and front
contact of relay 95-07 in Fig. 95, conductors 105-24
and 105-23, winding of busy and second-character-
validity-test relay 105-232, break contacts of relay 165-14,
now closed since this relay has been released, conductor
105-21, break contacts cenirolled by armature 1 of relay
105-19, conductor 105-18, armature -1 and front contact
of relay 105-17, conductor 105-47, right-hand break
contacts of test key 105-42, conductor 105-48, which
represents the apex of the fan circuit controlled by the
relays in Fig. 98, branch conductor -98-97, back contact
and armature 4 of relay 98-06, front contact and arma-
ttire 7 of relay 9804, armature 3 and back contact of
relay 98-01, armature 2 and front contact of relay 98-02,
armature 5 and front contact of relay 98-63, and con-
ductor 98-08 which extends to the third armature, desig-
nated BC, of relay 99-01, this-armature and front con-
tact representing the ultimate selection effected by the
sequence of code signals BC.

The front contact associated with the armature BC of
relay 99-01 is connected to a conductor 99-03 which is
included in a group of conductors represented by dot-
and-dash line 99-04 cxtending through Figs. 108, 107,
106, 112 and 116 where the conductor 99-03 again ap-
pears, being there connected to the front contacts of cer-
tain relays of the group code circuit, which will be
described hereinafter, and also being connected to a
conductor 116-01 which extends through Figs. 115 and
and 111 and into Fig. 105 where it is connected through
the winding of the discard-multiple-address-code relay
105-49 to ground.

Relay 105-49 operates in series with relay 105-22
through the fan circuit path just traced and provides a
circuit for operating discard relay 105-34, the circuit
being traced from negative battery through the front con-
tact and lower armature of relay 105-49, conductor
103-51, the battery connection normally supplied to this
conductor through the armature and back contact of relay
105-43 now being disconnected because this relay is held
operated in series with relay 99-01 sclected by the first
fan circuit, the path including conductor 105-51 being
tracted through the winding of relay 105-34, conductor
10552, front contact and armature 2 of relay 105-28,
conductors 105-53 and 105-54, and front contact and
upper armature of relay 10549 to ground.

The locking circuit for the relays in Fig. 107 was traced
through the armature 3 and back contact of relay 105-34
so that these relays are released. They in turn interrupt
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the fan circuit path, releasing the relay 99-01 and the
relay 105-43, the latter in turn releasing the relay 105-17.
The energizing circuit for the relay 106-06 was traced
through the armature 5 and back contact of relay 165-34,
whereby relay 106-06 releases. Since the energizing cir-
cuits of the fan circuit relays in Fig. 98 were established
through front contacts of relay 106-06, those relays
release. Both of the fan circuits having thus been inter-
rupted, the energizing circuit for the relay 185-49 is in-
terrupted and this relay releases. The relay 185-49 in-
terrupts the emergizing circuit for relay 185-34 which
releases.

When the relay 105-34 was operated it completed 2
circuit not previously described, from ground through its
armature 2 and {ront contact, and the winding of relay
105-07, causing that relay to operate. Relay 165-07
interrupted the energizing circuit of relay 195—27 which
released, in turn interrupting the locking circuit of relays
105-09 and 105-26, releasing both of those relays. Re-
lays 185-26 and 185-27, upon releasing, reclosed inter-
ruptions in the energizing circuit for transmitter clutch
release magnet 91-15, but the relay 105-97, operated,
introduces another interruption in that circuit. Upon
the release of relay 105-34 by relay 105-49 the circuit
of relay 105-07 is interrupted and that relay releases.
When relay 106-86 released it reestablished, at its break
contacts controlled by armature 8, the operating circuit
for relay 105-14 which reoperated.

With the release of the relays in Fig. 107, the signal

stored therein, corresponding to the letter B, is discarded, @

and because of the fact that relay 95-18 was not operated
when distributor shaft 91-14 was released following the
transfer of the code combination for the letter C to the
transmitter contacts the signal corresponding to that let-
ter is not transmitted, and is discarded also.

With relay 105-07 released the circuit of transmitter
clutch release magnet 91-15 is again completed and this
magnet permits shaft 91-18 to enter upon another revo-
lution to transfer to the transmitter contacts the next
code combination contained in tape 91-03, which should
be a letters signal. Ounce again the transmitter auxiliary
contacts 91-22 and the distributor clutch release magnet
contacts 91-26 operate, the latter setting in operation the
distributor shaft 91-14 and holding relay 97-01 operated
after it has been energized by contacts 91-22. Relay
97-61 causes relay 105-27 to operate and lock and when
the distributor auxiliary contacts 91-28 operate they com-
plete the energizing circuit for relay 105-26 which oper-
ates as before.

When the distributor clutch release magnet contacts
91-26 open and interrupt the circuit of relay 97-01 a
circuit is completed through continuity or maze contacts
in Fig. 91 when the contacts are set in accordance with
the letters signal, the circuit being traced from ground
through the extreme right-hand make contacts of the up-
permost set, then through the extreme right-hand make
contacts of the second set, then through the extreme
right-hand make contacts of the fourth set, then through
the extreme right-hand make contacts of the fifth set,
lastly through the extreme right-hand make contacts of
the third set and then over conductor 91-31, armature 9
and front contact of relay 95-03, conductor 95-32, which
is included in the group of conductors represented by the
dot-and-dash line 95-26, the conductor $5-32 reappear-
ing in Fig. 97, back contact and outer lower armature of
relay 97-01, which has released, conductor 97-18, arma-
tures 5 and back contacts of relays 106-09 and 1066-08,
conductors 106-26 and 105-53, armature 2 and front con-
tact of relay 105-26, conductor 105-52, winding of relay
105-34, conductor 105-51 and back contact and arma-
ture of relay 105-43 to ground. Relay 105-34 operates
relay 105-07 over a circuit traced when the previous op-
eration of relay 165-34 was described, and relay 105-07
interrupts the locking circuit of relay 105-27 which re-
leases. Relay 105-27 releases relays 105-09 and
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105-26, which became locked in series when the distfibu-
tor auxiliary contacts 91-28 reopened, and relay 165-26
releases relay 105-34 which in turn releases relay 165-67,
thereby again completing the circuit of transmitter clutch

" release magnet 91-15. Because of the fact that relay

165-34 became operated, the relay 105-09, when it op-
erated with relay 105-17 released, was prevented from
completing the circuit of relay 106-01, so that the letters
signal set up on the transmitter contacts is neither trans-
mitted nor stored on fan circuit relays, but is discarded.

With distributor clutch release magnet 91-15 again en-
ergized, shaft 91-18 rotates to transfer to the transmitter
contacts the next signal in tape 91-03 which has been
assumed to be the signal for B, the first letter of the ad-
dress code BB for the station 8-14 on the party line. The
same sequence of operations occurs that was described
in connection with the sensing and transfer of the first
call directing code of the multiple address switching code
which was also the signal for the letter B, so that the
same relays in Fig. 107 operate and lock as previously
described and relay 99-01 operates. The last operation
resulting from the transfer of the signal for the letter B
to the transmitter contacts is the release of the relay
105-07 which again completes the circuit of transmitier
clutch release magnet 91-15, and another signal is trans-
ferred to the transmitter contacts, this also being the sig-
nal for the letter B. The same sequence of operations
occurs as was previously described in connection with the
decoding of the signal for the letter C of the multiple
address code, and when the relay 106-06 operates, cir-
cuits are completed for the relays 98-01, 98-94 and
98-96 which operate. When relay 105-14 releases it
completes a conductive path beginning at the positive bai-
tery conmected to the armature 1 of relay 95-07, the
circuit being extended through the armature 1 and front
contact of that relay, conductor 105-24, winding of re-
lay 185-22, break contacts controlled by the upper arma-
ture of relay 105-14, conductor 105-21, break contacts
controlled by armature 1 of relay 105-19, conductor
105-18, armature 1 and front contact of relay 1¢5-17,
conductor 165-47, right-hand contacts of test key 165-42,
conductor 105-48, which is the apex of the fan circuit,
branch conductor 98-89, conductor 98-11, armature 1
and back contact of relay 98—02, front contact and arma-
ture 2 of relay 98-01, armature 1 and back contact of
relay 98-03, armature 1 and front contact of relay 98-04,
armature 2 and front contact of relay 98-06, and conduc-
tor 98-12 to the second armature of relay 99-01 which is
designated BB.

The front contact associated with the armature BB of
relay 99-01 is connected to a conductor 99-0§ which is
one of a plurality of conductors represented as a group
by the dot-and-dash line 99—07 which extends across Figs.
90, 86, 84, 78, 72, 64, 58 and into 52 where the con-
ductors reappear, conductor 99-06 being traced through
the lower break contacts of intercept keys 37-31 and
37-32, conductor 37-34 which is one of a pair of con-
ductors identified as group “A” which, together with a
number of similar groups of conductors is represented by
dot-and-dash line 37-36 which extends through Figs. 43,
52, 58, 64, 72, 78, 84, 86, 90, 89, 88, 97, 106 and into
Fig. 112 where the group A reappears, and in which the
conductor 37-34 reappears and extends through the back
contact and armature 1 of relay 111-01 conductor 1112
which extends in to Fig, 112 and is included in a group
of three conductors designated Z which, together with a
number of other of similar groups, is represented by dot-
and-dash line 112-01 which extends from Fig. 112 across
Figs. 106, 107, 98, 89, 85, 83, 77, 71, 63, 57, 51, 42,
36, 23, 24 and into Fig. 25 where the group Z reappears
including conductor 111-02, through which the path is
extended through the break contacts controlled by arma-
ture 4 of relay 25-08, conductor 25-09, break contacts
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controlled by armature 4 of relay 25-11 and lower and
upper windings of relay 25-12 to ground.

Relay 25-12 is contained in the outgoing line circuit of
the party line and is a polarized relay so constructed that
when positive polarity is conoected to the right-hand ter-
minal of its lower winding and ground is connected to the
right-hand terminal of its upper winding, the left-hand
terminals of the two windings being interconnected, only
the upper armatures are .operated, the lower armatures
remaining unoperated, whereas when negative polarity is
connected to the right-hand terminal of the lower winding
only the lower armatures are operated. Since the battery
connection at the point of beginning of the circuit just
traced, namely the armature 1 and fropt contact of relay
9807 is positive in polarity, the upper armaturcs of
relay 25-12 will be operated.

Before proceeding with the description of the operations
resulting from the energization of relay 25-12 attention
will revert for the moment to the fact that the multiple
address circuit has two complete reperforator transmitter
units for receiving and storing multiple address messages
for retransmission, and that access is had alternately to
these two reperforator transmitter units by the regular
directors of the switching center in accordance with the
operation and release of relay 101-01.
Figs. 92, 93, 94 and 95 have been identified in the fore-
going description as relating to the reception and retrans-
mission of signals by the reperforator transmitter unit in
Fig. 91, which, together with its individual relays may be

considered as the upper receiving and retransmitting level :

of the multiple address circuit, and certain relays in Figs.
101, 102, 103 and 104 have been identified as relating to
the reception and retransmission of signals by the reper-
forator transmitter unit in Fig. 100, which together with

its individual relays may be considered as the lower re- &

ceiving and transmitting level of the multiple address cir-
cuit. Referring now to Fig. 104, the relays 104-03,
104-06 and 104-07 correspond in purpose to the relays
95-03, 95-06 and 95-07 in Fig. 95, namely to associate
the lower level reperforator transmitter unit with the
special multiple address director circuits contained in Figs.
96, 97, 98, 99, 105, 106, 107 and 108, which is common
to the two levels of the multiple address circuit and is
seizable by either level when not in use by the other level.

Of the thirty front contacts of relays 104-03, 104-06 and

104-07, twenty-three are connccted to the conductors
connected to the corresponding twenty-three of the thirty
armatures of relays 9503, 95-06 and 95-07, which con-
ductors extend into the multiple address director circuit,
It should be noted that in the case of relay 104-07 the
battery which is connected to its armature 1 is negative,
so that when relay 104-07 is operated, the relay 95-07
being unoperated because it is impossible for the two to
be simultaneously cperated, negative ‘battery is connected

over conductor 104-04 and thence over conductor 105-24, -

to the winding of relay 105-22 and thence over the final
fan circuit path previously traced, assuming the call di-
recting codes that have operated the relays in Figs. 107
and 98 are those by which they have hereinbefore been
assumed to be energized, or that they are energized in
accordance with the address code of some other station on
the party line, the polarity applied to the relay 25-12
will cause it to operate its lower armatures. In this way
the outgoing line circuit is informed as to whether it is

the upper or the lower level of the multiple address cir- -

cuit that is bidding for access to one of reperforator trans-
mitter units of the outgoing line, and in the case of the
circuit previously traced the outgoing line circuit knows
that the upper level of the multiple address circuit is mak-
ing the bid.

Before proceeding with consideration of the response
of an outlet to a bid for seizure by the multiple address
director, certain aspects of the operation of discard relay
105-34 will be considered. When a letters signal has
been transferred to the transmitter contacts, and relay

Certain relays in £
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97-01 is released by the opening of distributer clutch re-
lease magnet contacts 91-26, ground is connected through
the maze contacts, set in accordance with the letters sig-
nal, conductor 95-32 in Fig. 95, back contact and arma-
ture 4 of relay 97-01, conductor 9718, back contacts and
armatures of relays 106-08 and 10609, which are ener-
gizable only in connection with the transmission of an
address code to a seized outlet, as will be described here-
inafter, conductor 106-26, conductor 185-53, armature
2 and front contact of relay 195-26 when it operates in
response to closure of the distributor auxiliary contacts
91-23, winding of relay 105-34, conductor 105-51 and
back contact and armature of relay 105-43 to battery.
Relay 195-43 is opsrable to disable this circuit
oniy if @ proper first fan circuit path to a relay
such as 99-61 and 99-02 is completed. The fan
circuit path cannot be completed until relay 106-01
is operated by relay 105-09, through break con-
tacts of discard relay 1065-34. But relay 105-09
does not operate until the distributor auxiliary contacts
open, and by that time the discard relay 105-34 has
operated if the transmitter contacts are set in accordance
with a letters signal. Under this condition the discard
relay operates to cause recycling of the multiple address
director and reenergization of transmitter clutch release
magnet 91-15. Because of the fact that relay 106-01
does not become operated, the time delay circuit com-
prising vacuuzm tube 97-13 and relay 97-16 is not acti-
vated, and the decoding of the next character in the tape
proceeds immediately. 1If the tape contains a series of
letters signals, the director proceeds to decode and dis-
card them in the same rapid manner.

Outgoing line circuit responds to a bid for seizure by
mudtiple address circuit

At its outer upper armature and front contact the relay
25-12 completes the circuit of relay 25-08 and also con-
nects ground through its inner upper armature and front
contact to the armatures 4 of relays 25-01 and 25-04,
in preparation of a locking circuit for either of those re-
lays. Relay 25-08 provides a locking circuit for relay
25-12 which is traced from ground thrcugh the upper
and lower windings of the relay, break contacts controlled
iy armature 4 of relay 25-11, conductor 25-09, front
contact and armature 4 of relay 25-08, conductor 25-13
and conductor 25-14 which is included in the group of
three conductors designated Z, and therefore reappears in
Fig. 112, the group of conductors designated Z being
represented by the dot-and-dash line 112-01.  Beginning
in Fig. 112, conductor 25-14 is traced to the armature 2
of relay 111-01, from which the path continues through
the back contact, conductors 11103 and 111-04, front
contact and armature 1 of relay 10517 which is operated,
conductor 105-18, break contacts controlled by armature
1 of relay 105-19, conductor 105-21, break contacts con-
trolled by the armature of relay 105-14, winding of relay
105-22, condnctors 19523 and 105-24 to positive bat-
tery through the front contact and armature 1 of relay
95-07. - It will be noted that this locking circuit by-passes
that portion of the energizing circuit of relay 25-12 which
was traced through the fan circuit path established by the
relays in Fig. 98.

At its armature 1 and back contact the relay 25-08
disconnects a ground supplied through the lower armature
and back contact of relay 25-16 from a conductor 25-17
which is connected to the armature 3 of relay 25-01.
armature 3 of relay 25-04 and to the marking contact
of transmitting relay 25-18. At its armature § and front
contact the relay 25-08 completes the energizing circuit
for relay 25-01, the circuit being traced from battery
through the winding of that relay, the armature § and
back contact of relay 25--04, front contact and armature §
of relay 25-08, conductors 25-21 and 25-22, back con-
tact and armature 3 of relay 24-03, back contact and
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armdfure 4 of relay 24-02, back contact and armature
"5 of relay 24-01 and back contact and armature of relay
24-18 to ground, and relay 25-01 operates and locks to
the circuit prepared by the inner upper armature of
relay 25-12.

At its armature 1 the relay 25-01 completes the ener-
gizing circuit of relay 24-24, the circuit being traced from
battery through the winding of that relay, conductor
24-41, conductor 25-23, front contact and armature 1
of relay 25-61, conductor 25-24 and back contact and
upper armature of relay 25-26 to ground and the relay
24-24 operates. At its armature 2 and front contact
relay 25-01 prepares an energizing circuit for relay
25-27. At its armature 3 and front contact relay 25-01
connects the marking contact of relay 25-18 through con-
ductor 25-17, the noted armature and front contact of
relay 25-01 and conductors 25-28, 24-27 and 24-26

10

15

and through the winding of selector magnet 23-01 of -

reperforator 23-02 to battery, thereby connecting the
ground on the armature of relay 25-18 to this path
through the marking contact, a ground connection to
the path supplied through armature 2 and back contact
of relay 24-24 being removed upon the operation of
relay 24-24 by relay 25-01. At its armature 5 and
front contact the relay 25-01 provides a substitute ener-
gizing circuit for the normally energized relay 24-42, the
circuit being traced from battery through the winding of
that relay, the front contact and armature 2 of relay
24-43 which is also normally energized, it being noted
at this point that relay 24-24, at its armature 5 and back
contact interrupts the normal energizing circuit for relay
24-42, the path being continued over conductor 24—44,
front contact and armature 5 of relay 25-61 and conduc-
tor 25-29, which is one of a group of two conductors
bracketed to Fig. 104, the conductor 25-29 being found
in that figure and the path continuing through armature 1
and back contact of relay 94-02 to ground. The purpose
of the transfer of the energizing circuit of relay 24-42 is
to prepare for the operation of an alarm in the event of
occurrence of a trouble condition. At its armature 6 and
front contact the relay 25-01 connects ground over con-
ductor 25-31, armature 1 and back conmtact of relay
24-03, back contact and armature 3 of relay 24-02, back
contact and armature 4 of relay 24-01, to conductor
37-14 which is the busy test lead from the regular direc-
tors to the outgoing line circuit of the party line, so that
the party line will test busy to an ordinary director seeking
to seize one of its reperforators for conmection of a
cross-office path thereto.

At this point, it should be noted that the circuit of
relay 25-81 was completed to ground through the arma-
ture and back contact of relay 24-18. The circuit in-
cludes armatures and back contacts of relays 24-02 and
24-01. Relay 24-91 operates in response to certain
trouble conditions, such as a machine trouble or low
supply of tape, and relay 24-§2 is a busy relay, being
operated when relay 24-24 operates, and this relay is not
yet operated. The circuit was also traced through an
armature and back contact of relay 24-03, but this is of
no consequence in so far as the relationship between re-
lays 25-01 and 24-18 is concerned because if relay 24-03
had been operated, then relay 25-88 would seek to com-
plete the circuit of relay 25-04, through an armature
and front contact of relay 24-03, armatures and back
contacts of relays 24-11 and 24-12, armature and back
contacts of relay 24-31 to ground, relay 24-31 corre-
sponding to relay 24-18 and being related to the lower
level reperforator transmitter of the outgoing line. It
follows from this that the circuit of relay 25-901 can be
completed any time up to the operation of relay 24-18.

If reference is had to the preceding description of the
seizure of the upper level of the outgoing line circuit by a
regular director, the sequence of operations in such
seizure will be found to be testing the outgoing line cir~
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cuit over conductor 37-14 and finding it idle, release of
busy test relay 39-06 in the director circuit, operation
and locking of relay 165-04 in the sequence-circuit, re-
lease of relay 165-06 by relay 165-04 and release of
relay 165-67 also by relay 165-04, the latter being a
slow-release relay, operation of relay 165-08 by relay
165-66, operation of relay 165-92 by relay 165-88, opera-
tion of relay 165-09 when relay 165-062 has operated and
relay 165-07 has released, relay 165-09 being slow to
operate, operation of select magnet 11-01 of the cross
bar switch by relay 165-09 in the sequence circnit, opera-
tion of relay 38-86 in the director circuit by select magnet
11-81, operation of hold magnet 12-16 in the cross bar
switch in series with relay 38-09 in the director, and
operation of relay 24-18 from hold magnet 12-16 by
ground comnection supplied over conductor 184-01.
Bven though a regular director has tested the upper level
cf the outgoing line circuit and found it idle and has
initiated the sequence of operations just described, the
multiple address director can operate relay 25-01 and
effect the seizure of that level any time up to the actual
operation of relay 24-18,

it will be assumed that this occurs, namely that relay
25-81 operates just before relay 24-18 is operated by
hold magnet 12-16, the hold magnet being fully operated.
When relay 25-61 connects ground through its armature
6 and front contact to the test lead extending back to the
director, including conductor 37-14, it interrupts at the
back contact the energizing circuit for hold magnet 12-16
which releases. The ground connection on the test lead
shorts out relay 38-69 and it releases. When relay 38-02,
which was in the process of releasing as a result of the
opération of relay 38-86, releases, it opens the operating
circuit of relay 32-03, which has a slow-release charac-
teristic, and completes the circuit of relay 38-03 which op-
erates. Relay 38-03 interrupts the holding circuit for
relay 165-04 in the sequence circuit and this relay releases,
restoring the sequence circuit to normal. Thus the func-
tion of relay 38~63 is to prevent seizure of the sequence
circuit, or to cause the release of that circuit, when the
multiple address circuit seizes an outlet which a regular
director has been in the process of seizing. With the
sequence circuit released and restored to normal, the
energizing circuit for select magnet 11-9% of the cross
bar switch is interrupted and that magnet releases, in
turn releasing relay 38-06 which releases relay 38-12
if it had operated, reoperates the relay 38—02 and releases
relay 38-83. If the sequence circuit, upon being restored
to normal, has not been seized by another director at
the time relay 38-04 operates, the relay 39-04 operates.
From this point on the director will proceed to test the
lower level reperforator of the outgoing line circuit, when
the relay 24-24, operated by relay 25-01, transfers the
test lead for the regular directors to the lower level as
will now be described, and if that level also tests busy
when the transfer is effected by relay 24-24, the director
will merely wait until one of the levels becomes idle.
In this way, the multiple address director is able to seize
any outlet which a regular director has tested, found to
be idle, called upon the sequence circuit to establish a
cross-office connection, and the hold magnet has actually
been operated, the limit beyond which the multiple
address director is unable to interfere with the seizure
being the operation of relay 24-18.

It should be noted, in connection with the operation of
relay 24-24 from a ground connection supplied by relay
25-81, that unilateral current carrying device 24-34, in
its high resistance or reverse current direction, is inter-
posed between this ground connection and start conductor
24-28, and also between this ground connection and con-
ductor 24-21, assuming that relay 24-19 is released. Uni-
lateral current conductive device 24-34 blocks this ground
connection from being effective to operate a relay in any
regular director through any operated cross-bar switch
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contacts associated with cross-bar switch vertical conduc-
tors A3 and A4

Relay 24-24, having been operated by relay 25-91, in
addition to interrupting the normal energizing circuit for
relay 24-42, and in addition to removing the ground cou-
nection from conductor 24-26 so as to render seiecior
magnet 23-01 of reperforator 23-02 responsive to the
operation of transmitting relay 23-18, as in the previous
description of operation of relay 24-24 upon seizure of
the outgoing line circuit by a regular director completes
the energizing circuit of relays 24-02 and 33 which
operate, the relay 24-03 locking to ground supplied
through the armature 3 and back contact of relay 24-23,
the armature 1 and back contact of relay 24-11, and the
armature 2 and back contact of relay 24-12. These re-
lays transfer the busy test lead 37-14 ol the regudar dires
tors to the busy test circuit for the lower level
forator 22-06 of the outgoing line circuit. Relay Z4-24
also completes the energizing circuit for relay 25-27, the
circuit being traced from ground through the armature 2
and front contact of relay 24-24, conductor 2444 front
contact and armature 2 of relay 25-61 and conductor
25-32 and winding of relay 25-27 to battery und the relay
operates. This relay provides an additional locking patli,
at its armature 1 and front contact, for relay 23-Gi, it
prepares an energizing circuit for reiay 25-26 at its arma-
ture 4 and front contact and for the relay 23-16 at its
armature 6 and front contact, it connects ground through
its armature 3 and fromt coatact to a conducter $5-36
which is one of a pair of conductors bracketed to Fig. 95,
conductor $5-3€ appearing in Fig. 95 and being con-
nected to conductor 95-37 to provide a locking circuit for
relay 95-01, and also to provide, from conductor 95-26
through conductor 95-38, a locking circuit for relay 94-02
when cperated. It is to be noted that ground is also sup-
plied at this time, for these locking paths, through the
front contact and armatare 7 of relay 95-07 which is
operated.

Relay 25-27 also completes the ecnergizing circuit of

relay 25-34, which is traced from battery through the =

winding of that relay, upper back ccatact and armature
of relay 23-36, conductor 25-37 and 25-38, armaturc 2
and front contact of relay 23-27, front contact and arina-
ture 1 of relay 25-08, and back contact and lower arma-
ture of relay 25-16 to ground, and the relay 25-34 cper-
ates. Relay 25-34 provides for itself a locking circuit
traced through its front contact and upper armaiure, the
winding of relay 25-36, and conductors 25-41 and 25-42,
armature 5 and front contact of relay 25-27 and outer
upper armature and back contact of relay 25-16 to
ground. Relay 25-36 does not operate at this time be-
canse the holding circuit for relay 23-24 just traced 15
short-circuited by the energizing circuit.

With relay 25-34 operated positive batlery is con-
nected through the lower armature and back contact of
relay 25-36 and the lower armature and front centact
of relay 25-34, armature 3 and front contact cf relay
25-08 and conductors 25-43 and 25-44, the latter being
in the group designated Z and represented by the dot-and-
dash line 112-61, the group of conductors including con-
ductor 25-44 reappearing in Fig. 112 in which the 1t
is traced through conductor 25—44, armature 4 and
contact of relay 111-01 and conductor 111-&6 and wind-
ing of relay 106-27 to ground. Relay 166-27, which i
in the multiple address circuit, operates and complotes
the energizing circuit of relay 166-83 which operates.

At its armature 4 and back contact the relay 196-93
interrupts the energizing circuit of reiny 5-13, which
releases, thereby reconrecting the operating windings of
relays 9307, 93-G8 and 93-29 to the transmission path
91-16 from the distributer in Fig. 81 and rendering those
relays responsive to signals generated by the distributor.
At its armature 9 and front contact the relay 106-93 com-
pletes the energizing circuit of reley 97-63, the circuit be-
ing traced through the noted front contact and armature,
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conductor 106-28, conductor 97-19, back contact and
armature 6 of relay 96-16, conductor 96-17 and winding
of relay 97-03 to battery and this relay operates.

Multiple address circuit transmits first address code
to seized outlet

Relay 97-03, at its armatures 2, 3, 4, 5 and 6, connects
the front contacts associated with the grounded armatures
1 of the relays 107-01, 107-02, 107-03, 107-04 and
107-06 throuzh conductors 107-12 to conductors 95-24
which in turn are connected through armatures 1, 2, 3,
4 and 5 of relay 95-06 to conductors 91-21 which are the
individual conductors of the distributor contacts in Fig.
91. Since the relays 107-61, 107-04 and 107-G6 are
loeked operated in accordance with the first call directing
code of the siaticn on the party line to which the message
is addressed, this being the signal for the letter B, ground
is connecicd over three conductors to the first, fourth and
fifth of the distributor contacts. At its front contact and
armature 1 the relay 97-03 connects ground over con-
ductor 97-21, conductor 96-18, armature 4 and back
contact of relay 96-19, conductor 96-08, front contact
and armature 8 of relay 95-03, conductor 95-28, back
contact and armature 6 of relay 93-02, conductors 93-13
and $1-32 and winding of distributor clutch release mag-
net $1-27 to battery, thereby releasing distributor shaft
¢i-14 to rotate. The code combination for the letter B,
generated by the distributor contacts, is transmitted over
conductor 9116, through the break contacts of relay
95--12 and conductor 95-14 and the windings of relays
93-07, 93-08 and 93-09 to battery and these relays
repeat the signals. The armature of relay 93-07 is con-
necied by transmission conductor 93-14, which extends
into Fig. 94 and is one of a group of five cenductors hav-
ing multiple appearances, these appearances being in
Figs. 25, 62, 83 and 85. Fig. 25 is included in the out-
going line circuit for the party line, the conductor 93-14
being found in Fig. 25 to extend through the cperating
winding of transmitting relay 25-18 to battery. The mark-
ing contact of relay $3-07 is connected to ground and the
spacing contact is connected to. positive battery and the
relay, when on its marking contact will hold the armature
of relay 25-18 cn iis marking contact, hoiding selector
magnet 23-01 of reperforator 23-02 energized, and when
the armature of relay 93-87 operates to its spacing con-
tact under the control of the distributor contacts in Fig.
91, it will repeat these signals to the relay 25-18 which
in turn will repeat them to the selector magnet 23-01 of
reperforator 23-02 and the first call directing code, name-
iy, the signal for the letter B will be perforated in tape
23-93.

When the relay 10608 operated as above mentioned,
it interrupted the energizing circuit of relay 106-06 which
released. Not only did this result in the relcase of relays
98-01, 98-04 and 98-06, but it also resulted in the re-
grounding of conductor 97-09, thereby cutting off tube
97-13 and releasing relay 97-16. No operation results
from the release of relay 97-16 because its single con-
tact is connected to armatures 6 and 8 of relays 106-01
and 106-06 respectively, which are both released, and
these armatures have no back contacts. When the fan
circuit relays in Fig. 98 release, relay 10522 which was
included in the fan circuit path, over which relay 25-12
was operated, is not released, the circuit for holding it
being traced from ground through the windings of relay
25-12, break coatacts controlled by armature 4 of relay
25-11, front contact and armature 4 of relay 25-08, con-
ductors 28-13 and 25-14, the latter being included in
the group Z and traced over dot-and-dash line 112-01
to Fig. 112, wherein the conductor 25-14 reappears and
the circuit is traced through the armature 2 and back
contact of relay 111-01, conductors 11103 and 111-04,
front contact and armature 1 of relay 185-17, conductor
105-18, break contacts controlled by armature 1 of relay
105-19, conductor 105-21, break contacts controlled by
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the upper armature of relay 105-14, winding of relay
165-22, conductor 105-23, conductor 105-24 and front
contact and armature 1 of relay 95-07 to battery.

During the rotation of shaft 91-14 in transmitting the
first call directing code to the outgoing line reperforator,
the distributor auxiliary contacts 91-28 close, completing
a circuit which is traced from ground through the con-
tacts and over conductor 91-29, armature 10 and front
contact of relay %5-06, conductor 95-31, armature 4
and front contact of relay 105-09, which has remained
operated, conductors 105-56 and 96-21, front contact
and armature 3 of relay 106-08, conductor 186-31,
armature 5 and back contact of relay 96-16 and winding
of counting relay 96-19 to battery and this relay operates.

At its armature 4 and back contact the relay 96-19
interrupts the energizing circuit for distributor clutch
release magnet 91-27, which releases. At its armature
3 and front contact it connects a resistor in parallel with
its winding and at its armature 2 and front contact it
prepares a circuit for locking itself and for operating re-
lay 96-16, the circuit being traced through its front con-
tact and armature 2, the winding of relay 96-16, conduc-
tors 96-22, 96-23 and 96-24, armature 1 and back con-
tact of relay 96-26, conductor 96-27, and front contact
and armature 2 of relay 105-27 to ground. As socon as
the distributor auxiliary contacts 91-28 open, the direct
ground connection applied through them to the winding
of relay 96-19 is removed, and this relay locks and the
relay 96-16 operates and locks in series with it.

The operating circuit of relay 97-03, which provided
for deriving the first call directing code to be trans-
mitted from armatures and front contacts of operated
ones of the fan circuit relays in Fig. 107, is interrupted
at the armature 6 and back contact of relay 96-16, and
the relay 97-03 releases. At its armature 7 the relay
96-16 completes the circuit of relay 95-18, the circuit
being traced from ground on the armature through the
front contact, conductor 96-28, armature 5 and back
contact of relay 96-29, conductor 96-31, front contact
and armature 3 of relay 95-07, conductors 95-41 and
95-42, back contact and armature 3 of relay 95-81 and
winding of relay 95-18 to battery and the relay 9$5-18
operates. Relay 96-16 also completes the energizing
circuit of distributor clutch release magnet 91-27, the
circuit being traced from ground through the armature 3
and front contact of relay 96-16, armature 4 and back
contact of relay $6-32, back contact and armature 3 of
relay 96-89, conductors 96-07 and 96-08, the remainder
of the circuit having been previously traced, and distribu-
tor shaft 91-14 again begins to rotate.

Relay 95-18, when operated, as it now is, intercon-
nects distributor contact conductors 91-21 and transmit-
ter contact conductors 21-19 so that the code combina-
tion stored on the transmitter contacts will be transmit-
ted over conductors 91-16 and 95-14 to operate the
transmitting relay 93-67. This is the signal for the sec-
ond call directing code, which is the letter B and the sig-
nal is stored on the transmitter contacts because trans-
mitter clutch shaft 9118 has not been released for opera-
tion since the signal was transferred to those contacts
to operate the fan circuit relays in Fig. 98. Accordingly,
the signal for the second call directing code is transmit-
ted to the outgoing line reperforator in Fig. 23.

Upon the closure of distributor auxiliary contacts
0128 during the rotation of shaft 91-14, the ground
connection supplied through those contacts, which was
traced to armature 5 of relay 96-16 during the previously
described cycle of the distributor shaft to operate relay
96-19, is now extended through the front contact asso-
ciated with the armature 5 of relay 96-16, armature 2
and back contact of relay 96-03, and winding of relay
96-32, which operates. Since the path for energization
of the distributor clutch release magnet 91-27 to initiate
the present cycle of shaft 91-14 was traced through the
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when relay 96-32 operates and the shaft §7-14 will be
arrested at the end of one revolution. At its armature 3
and front contact the relay 96-32 connects a resistor in
parallel with its winding, and at its armature 2 and front
contact it prepares a holding circuit for itself and an
operating circuit for relay 96-03 traced through the
winding of the latter relay to conductor 96-23 and thence
over the same path by which relay 96-16 was operated
and relay 96-19 locked, namely through the front con-
tact and armature 2 of relay 165-27 to ground. Upon
the reopening of distributor auxiliary contacts 91-28 be-
fore the distributor shaft comes to rest the direct ground
connection on the winding of relay 96-32 is removed,
relay 96-03 operates and relays 96-03 and 96-32 lock.

With relay 96-03 operated the circuit of transmitter
clutch release magnet 91~15 is again completed, the cir-
cuit being traced from battery through the winding of
the magnet, the path having previously been traced as
entering Fig. 96 over conductor 95-1i6, the path then
being traced through the outer upper armature and back
contact of relay 97-61, conductor 97-22, back contact
and armature 1 of relay 96-28, back contact and arma-
ture 3 of relay 96-33, front contact and armature 3 of
relay 96-63 and conductor 96-34 to conductor 106-62
from which a path has been previously traced to ground
through contacts 91-11 which are closed when there is
tape available to tape sensing head $1-09. Shaft 91-18
rotates to transfer the letters signal which follows the
address code of the first station to which the multiple
address message is addressed. When transmitter aux-
iliary contacts 91-2Z close they again complete the operat-
ing circuit, over a circuit previously traced, for relay
97-01 which locks to ground supplied through its inner
upper armature and front contact, conductor $7—67 and
armature 1 and front contact of relay $6-63 directly to
ground. Although relay $7-01 also completes the oper-
ating circuit of relay 105-27, this relay is already oper-
ated and is locked to ground supplied through the arma-
ture 3 and front contact of relay 105-01. When the
distributor clutch release magnet contacts 91-26 close
they complete the energizing circuit for distributor clutch
release magnet 91-27 which operates, releasing shaft
91-14 for rotation and this shaft proceeds to transmit the
letters signal to the outgoing line reperforator because re-
lay 95-18 has remained operated and the distributor coa-
tacts are connected to the transmitter contacts. When
distributor auxiliary contacts 91-28 close they complete
a circuit from ground over a path previously traced into
Fig. 96 over conductor $5-31, armature 4 and front con-
tact of relay 165-89, conductor 185-56, conductor 96-21,
armature 3 and front contact of relay 106—08, conductor
106-31, armature 5 and front contact of relay 96-16,
armature 2 and front contact of relay 96-93 and winding
of relay 96-33 to battery and this relay operates. Re-
lay 96-33 operates and at its armature 2 and front con-
tact prepares a circuit for locking itself and for operating
the relay 96-02 in series with it, the circuit being traced
through its front contact and armature 2, the armature 4
and back contact of relay 96-22, the winding of relay
9602 and thence over a path including conductor 96-24
to ground through the armature 2 and front contact of
relay 105-27. At its armature 4 the relay 96-33 con-
nects a resistor in parallel with its winding. Upon the
reopening of distributor auxiliary contacts 91-28, the
locking path just traced becomes effective and the relay
96-02 operates and relay 96-33 locks.

At its armature 2 and back contact the relay 96-02
interrupts the locking circuits for the fan circuit relays in
Fig. 107 and those that were operated are released. At
its armature 1 and back contact the relay 96-02 inter-
rupts the locking circuit for relay 97-01 which releases.
With the relays in Fig. 107 released the path through the
fan circuit which they had established is interrupted and
the relay 105-43 is released, This in turn releases the
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relay 105-17. Relay 105-17 interrupts the energizing
circuit for relay 25-12 in the outgoing line circuit of the
party line and transfers the energizing circuit for relay
105-22 to ground through the armature 6 and front con-
tact of relay 105-01, causing relay 105-22 to be held
operated. Relay 25-12, having its upper armatures re-
leased, releases relay 25-08. With relay 25-68 released
ground is again connected to the marking contact of
transmitting relay 25-18, so that it is also connected to
the circuit of selector magnet 23-01 of reperforator
23-02. The selector magnet is thus blinded, rendered
unresponsive to relay 25-18 if its armature should leave
the marking contact. Relay 25-08 also removes battery
from conductor 25-44 which is traced into Fig. 106 there-
by releasing relay 106-27, which in turn releases relay
106-08. Relay 25-08 releases, at its armature 1 and
front contact, the original energizing circuit for relay
25-34, thereby removing the short circuit around the
holding circuit for relay 25-34, which includes the wind-
ing of relay 25-36, and permitting the latter relay to
operate. Relay 25-36, at its lower armature, disconnects
positive battery and substitutes negative battery on a path
traced through the lower armature and front contact of
relay 25-34, to the armature 3 of relay 25-08 so that
when the reiay 25-08 again becomes energized negative
battery will be connected to conductor 25-44. The pre-
viously-mentioned reconnection of ground to the marking
contact of relay 25-18, whereby selector magnet 23-01 of

the outgoing line reperforator is held steadily energized, .

occurs during the rotation of distributor shaft 91-14 to
transmit the letters signal. Since this signal has all of
its significant impulses of marking nature, and the ap-
plication of the holding ground to selector magnet 23-01
occurs afier the transmission of the start impulse the se-
lector magnet properly receives the letters signal which
is perforated in tape 23-03.

As mentioned previously, the relay 106-27 was re-
leased by relay 25-08 and in turn released relay 126-08.
Relay 10608 reoperates relay 105-14, reoperates re-
Jlay 95-12, the path being traced through armature 4 and
front contact of relay 95-07, conductors 95-13 and $6-38,
armature 7 and back contact of relay 96-09, conductor
96--37, armature 4 and back contact of relay 106-08 and
armature 4 and back contact of relay 1¢6-09 to ground.
With relay 95-12 operated, the transmitting relays 93-07,
9308 and 93-09 are disconnected from transmission
conductor 91-16 and are held on their marking contacts
by the direct ground on the armature of relay 95-12.

With relay 96-02 operated and relay 105-43 released,
relay 105-34 operates, the circuit being traced from bat-
tery through the lower armature and back contact of
relay 105-43, conductor 105-51, winding of relay 105-34,
conductor 105-52, conductor 105-57 and front conatact
and armature 3 of relay 96-02 to ground. Relay 105-34
completes the circuit of relay 165-07 which operates and
releases relay 105-27. This relay in turn interrupts the
locking circuit of relays 105-09 and 105-26 which re-
lease. Relay 105-27 also interrupts the locking circuits

of relays 96-19, 96-16, 26-32, 96-03, 96-33 and 96-02 ..

which release. By virtue of the fact that each of the
relays 96-19, 96-32 and 96-33 has a resistor connected in
parallel with its operating winding, these three relays are
somewhat slow to release. Relay 96-16 interrupts the
energizing circuit relay 95-18, thereby disconnecting the
distributor contacts from the transmitter contacts. Relay
96-02 interrupts, at its armature 3 and front contact, the
operating circuit of relay 105-34, which releases and in
turn releases the relay 105-07.

Maultiple address circuit seizes multichannel trunk

With relays 105-26, 105-27, 105-97 relcased the origi-
nally traced energizing circuit of transmitter cletch release
magnet 91-15 is reestablished and the sequence of opera-
tions beginning with the transfer of the first call directing
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code to the transmitter contactsand ending with the connec-
tion of positive battery through the armature 1 and front
contact of relay 95-07 through the winding of relay 105-
22 to the fan circuit path established by the relays in Fig.
¢3 is repeated, the relays in Fig. 107 this time having been
cperated and locked in accordance with the first call
directing code of the second station to which the multiple
address message is addressed and the relays in Fig. 98
having been energized in accordance with the second call
tirecting code. These call directing codes have been as-

sumed to be the signzls for the letters G and B. The sig-
nal for the letter G has its first and third impulses of spac-
ing nature and its second, fourth and fifth impulses of
marking nature, so that the relays 107-€2, 147-04 and
:37-05 will be cperated and locked to establish a path

front contact and armature 7 of relay 167-06, back con-
tact and armoature 3 of relay 167-81, break contacts con-
trolled by armature 3 of relay 167-03, and front contact
and armature 4 of relay 107-04 and conductor 107-17
and winding of relay 108-62 which operates. The relays
in Fig. 98 complete thz same fan circuit path as that previ-
ously described, because the second call directing code
is the signal for the letter B, and a path is extended
through the fan circuit from its apex conducter 105-48 to
the selected terminus conductor 93-12, but since relay
99-01 is not operated and the armzture BB of relay 99-01
has no back contact, the path is traced through conductor
99908 to the second armature of relay 103-02, designated
GB which is the address code of the second station to
which the message is addressed, this station being a party
line station served by the remote switching center shown
schamatically in Figs. 3 to 6.

The front contact associated with the armature GB
of relay G is strapped to front coutacts essociated with
cther fan circuit path armaturcs assigned to other sta-
tions served by the remote switching center, including the
front contacts assceiated with the armature GY of relay
G, the front contact associated with the armature QX
of relay 108-03, the latter armature and address code
being assigned to the station 7-08 served by the switching
center shown in Figs. 3 to 6. From the last-mentioned
froat contact a path is traced through conductor 108-04,
which extends into Fig. 99 and becomes one of the group
of conductors designated by the dot-and-dash linc 99-07.
The group of conductors reappears in Fig. 52 where the
path is continued threugh conductor 165-04, lowar break
contacts of intercept keys 52-06 and 52-07 and conductor
52-08, which is one of a pair of conductors identified as
group “H” which is represented, along with other groups
as previcusly mentioned, by dot-and-dash line 37-36
which extends through Figs. 58, 84, 72, 78, 84, 86, 90,
89, 88, 97, 106 and into Fig. 112 wherz the group H

. reappears, and in which conductor 52-98 reappears and

extends through the back contact and armature 1 of
relay 112-82 and conductor 112-03 which is included in
a group of three conductors designated T which, together
with a number of cther similar groups, is represented by
dot-and-dash line 112-01 which extends from Fig. 112
across Figs. 106, 107, 98 and 89, and in Fig. 82 a dot-and-
dash line 89-01 branches off and extends across Fig. 88
and into Fig. 87 where the group of conductors T reap-
pears, conductor 1%12-03 rzappearing and being traced

. through break contacts controlled by armature 2 of re-

lay 87-91, break contacts controlled by armature 1 of
relay 87-92 and lower and upper windings of relay 87-03
to ground.

The circuit arrangement contained in Figs. 87, 88, 89
and 90 extending a diagrammatic reprezentation con-
tained in the lower left-hand cerner of Fig. 87, is a multi-
channel trunk, by which is meant a trunk c¢ircuit compris-
ing a plurality of transmission paths extending to 2 re-
mote switching center. A multichaunel trunk may be
employed when the volume of traffic from one switch-
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ing center to another is such that a single outgoing trunk
would be overloaded. The multichannel trunk circuit
comprises two or more outgoing transmission paths to-
gether with a set of control relays individual to each of
the outgoing paths and a common set of control relays.
There is no selectivity among the several transmission
paths comprising the multichanne] outgoing trunk, the
transmission paths being seizable upon the basis of avail-
ability, as long as at least one is available, in response
to any address code that directs a message to the remote
switching center to which the multichannel trunk ex-
tends. In some respects the outgoing multichannel trunk
is similar to a muliiple outlet circnit arrangement includ-
ing a plurality of receiving recorders seizable upon the
basis of availability without selective seizure among them,
the multiple outlet circuit being disclosed in Branson Pat-
ent 2,382,128 granted August 14, 1945, which is incor-
porated herein by reference as part of the present speci-
fication,

It will be understood that there will be at least one
transmission path returning from the remote switching
center for traffic in the opposite direction, and in the lower
left-hand corner of Fig. 87 two such incoming transmis-
sion paths have been indicated. These incoming paths
are independent of each other and of the outgoing chan-
nels and each is, at the receiving end, an incoming single
trunk such as that as shown in detail in Figs. 65 and 66
and having associated with it a director circuit, such as
that shown in detail in Figs. 67 to 78 inclusive, and there
is nothing at the receiving end to indicate that at the
remote switching center where messages are impressed
upon these transmission paths they are interrelated as
multichannel trunk circuits.

The outgoing portion of a single channel trunk is
shown in Figs. 79 to 84 inclusive, and this circuit has
not yet been described in detail, although it may be added
that it is exactly like the outgoing line circuit, which has
been described in some detail, contained in Figs. 59 to 64
inclusive, associated with the outgoing channel 8-32 that
extends to the single subscriber station 8-34. It will be
noted that the single outgoing trunk has two reperforator
transmitter units, shown in Figs. 81 and 82, as has the
outgoing line circuit for the single station line and the
outgoing line circuit for the party line, for receiving and
recording, in the form of perforated tape, messages trans-
mitted across office, and for retransmitting the stored mes-
sages in alternation over the outgoing line or trunk. In
the case of the outgoing multichannel trunk no such re-
perforator transmitter units are employed, and message
transmission is direct from an incoming line or trunk re-
perforator transmitter unit or from one of the two multi-
tiple address circuit reperforator transmitters across office
and out over a seized transmission path of the multichan-
nel trunk circuit. The reason for the omission of the
outgoing reperforator transmitters in the case of the
multichannel! trunk is that a sufficient number of trans-
mission paths will be provided to handle the outgoing
traffic and the occasions when all such channels are busy
and will delay cross-office transmission are few and of
brief duration so that the cross-office transmission would
not be appreciable expedited by the provision of reperfo-
rator transmitter units for the several outgoing channels
of the multichannel trunk.

Returning to detailed consideration of the multichannel
trunk circuit from the standpoint of a bid made by the
multiple address circuit the relay 87-83, for which an
energizing circuit has been completed from positive bat-
tery through the fan circuit path established by the second
call directing code, is similar to relay 25-12 in the out-
going line circuit of the party line, in that it attracts its
upper armatures when energized from positive battery
through the armature 1 and front contact of relay 95-97
and attracts its lower armatures when energized from

- negative battery through the armature 1 and front contact
- of relay 104-07. With the relay enérgized from the posi-
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tive battery it completes through its armature 2 and frout
contact an energizing circuit for relay 87-81 and prepares
through its front contact and armature 1 a holding circuit
for the relays 88-92, 89-02 and 96-02 contained in the
three sets of relays individual to three outgoing transmis-
sion paths. The relay §7-81 establishes a holding circuit
for relay 87-93 traced throvgh the windings of that relay,
the break contacts controlied by armature 1 of relay
87-02, the front contact and armature 2 of relay 87-61
and conductor 87-04 which is included in the group of
three conductors designated T and traced by means. of
the dot-and-dash line 89-61 to Fig. 112 where the con-
ductor 87-64 appears and the path is traced through the
armature 2 and back contact of relay £12-02 and conduc-
tor 11104, front contact and armature 1 of relay 165-17,
which is now energized and through a path previously
traced including break contacts of relay 18519 and the
winding of relay 105-22 to the positive battery on the
armature 1 of relay 95-07, this holding path by-passing
the fan circuit path over which relay 87-63 was initially
energized. At its armature 3 and back contact the relay
87-01 disconnects ground from conductive path 87-13
extending to the marking contact of transmitting relay
87-06, thereby imparting to relay 87-86 the capability of
repeating, over conductor 87-13, signals applied to its
operating winding. At its armature 4 and front contact
the relay 87-01 completes a circuit traced from ground
through the armature 5 and back contact of relay 87-87,
the noted armature and front contact of relay 87-01, con-
ductor 87-88, branch conductor 88-83, back contact and
armature ! and armature 2 and back contact of relay
8804, armature 1 and back contact of relay 88-¢6 and
winding of relay 8802 to battery and relay 88-02 oper-
ates, locking to the previously-mentioned ground supplied
through the front contact and armature 1 of relay 87-03
and conductor 87-69 and branching conductor 88—07 and
armature 4 and front contact of relay 88-02.

Relay 88-92 completes a circuit beginning at ground
through the upper armature and back contact of relay
87-11, conductor 87-12, branch conductor 88-08, arma-
ture 3 and front contact of relay 88-02, and upper wind-
ing of relay 8809 to battery and this relay operates. At
its armature 2 and front contact the relay 88-02 connects
transmission conductor 87-13, which extends from the
marking contact of relay 87-€6 and continues through
branching conductor 88-11, to conductor 88-13 which
extends through the operating winding of transmitting
relay 88-14 to ground. At its armature 5 and back con-

‘tact relay 88-02 interrupts a continuity path extending to

armature 2 of relay 89-03. At its armature 6 the relay
88-02 interrupts the test lead over which the regular
directors make a busy test for access to the multichannel
trunk circuit. At its armature 7 and front contact the
relay 88-62 completes the energizing circuit of relay
88-06 which operates.

Relay 88-69 is also operated by relay 88-82. At its

“armature I relay 88-09 completes the energizing circuit

for relay 87-07, the circuit being traced from ground
through the armature 1 and front contact of relay 88-¢9,
the front contact and armature 1 of relay 88-92, conduc-
tor 88-16 and winding of relay 87-67 to battery and the
relay 87-07 operates. At its armature 2 the relay $8—¢9
disconnects ground from conductor 88-13, thereby plac-
ing transmitting relay 88-14 under the control of relay
87-06, and connects the ground to the winding of relay
88-17 which operates. At its armature 1 the relay 88-17
transfers the test lead of the regular directors to the cir-
cuits contained in Fig. 89 for seizure of the transmitting
channel controlled by the relays in that figare when the
channel controlled by the relays in Fig. 88 is busy. Relay
88-17 connects ground through its armature 2 and front
contact and through the armature and marking contact
of relay 88-18 to busy lamp 88-19, to light that lamp.
Finally relay. 88--17 completes the circuit of relay 88-94
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through its armature 3 and front contact, as does also the
relay 88-06 (operated by relay 88-02) through its arma-
ture 4 and front contact, and the relay 88-17 prepares
a locking circuit for itself traced to ground through its
lower winding, its front contact and armature 4, the front
contact and armature 5 of relay 88-06 to the back cen-
tact associated with armature 1 of relay $8-09 which,
being now energized, supplies no ground to that back con-
tact. Relay 88-04 also has provision for establishment
of a locking circuit through a unidirectional dsvice, spe-
cifically a varistor 88-25 and its armature 4 when the
seizure of the multichannel trunk is effected from the
lower level of the multiple address circuit. The varistors
prevent the occurrence of a lock-up condition that might
occur from the feeding of ground connection from one
holding path for relay 88-04 to the oiher, since these two
holding paths join at the winding of relay 88-04.

Relay 88-06, at its armature 1 interrupts the original
energizing circuit for relay 88-02 which remains operated
by means of the locking circuit previcusly described. At
its armature 2 the relay 88-06 interrupts the energizing
circuit of relay 88-21, and relay 88-04, operated by
relay 88-06, additionally interrupts it, sc that the relay
88-21 cannot be operated while either of the relays §8-04
and 88-06 is operated. Relay 88-06 completes a circuit
from ground through its armature 3 and front contact
and the break contacts controlled by the left-hand arma-
ture of relay 88-22 to operate relay 88-23. The oper-
ation of this relay is concerned solely with the establish-
ment of a connection to a channel of the multichannel
trunk circuit under the control of a regular director and
its operation at this time is of no significance.

Relay 88-04, operated by relays 88-06 and 88-17,
prepares a locking circuit for itself which is traced through

its winding, unilateral current carrying device 88-24, °©

specifically, in this instance a varistor, front contact and
armature 2 of relay 88-04, conductor 88-26, branch con-
ductor 89--04, armature 1 and back contact of relay 89—
03, conductors 89-06 and 87-08, tracing leftwardly along
the latter conductor, armature 4 and front contact of
relay 87-01 to the back contact associated with armature
§ of relay 87-07. No locking circuit for relay 83-04
is required at this time, because that relay is held oper-
ated over its original energizing circuit estabiished by
relay 88-06. At its armature 4 and front coniact the
relay 88-04 prepares an energizing circuit for relay 89—
07 for the purpose of enabling the multiple address cir-
cuit to seize another channel of the multichannel trunk
if the lower level of the multiple address circuit should

have a message for the trunk before the upper level has ¢

finished transmitting, in which case a ground would be-
come connected through the armature 4 and front con-
tact of relay 87-02, and from that point the path pre-
pared by relay 88-04 is traced through conductor 87-16,

branching conductor 89-08, back contact and armature -

3 of relay 89-03, conductors 89-09 and 89-1%, left-
wardly along conductor 89—11, armature 4 and front con-
tact of relay 88-04, conductor 88-27, back and armature
5 of relay 88-21, conductor 88-28, armature 4 and back
contact of relay 89-03, armature 2 and back contact of
relay 89-12 and winding of relay 89-07 to battery. This
circuit will not be completed unless the relay §7-02 oper-
ates.

The above described locking circuit for rzlay 88-04
becomes effective under the circumstance that the mul-
tiple address circuit has made a bid for access to the mul-
tichannel trunk circuit at a time when all channels are
busy on traffic from regular director circuits, under which
circumstance the multiple address circuit waits following
the operation of relays 87-03 and 87-01. Therzafter a
channel becomes available, perhaps the one having con-
trol relays in Fig. 89, whereupon relay 89-03 would re-
lease, thereby permitting relay 89-02 to bs operated from
relay 87-01. If at almost the same time the channel
having control relays in Fig. 88, preceding in sequence
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the channel having control relays in Fig. 89, should be-
come available, and relay 88—04 should release, the seiz-
ure initiated by the operation of relay 89-02 might be
interfered with, since relay 88-02 might also be operated
from relay 87-01. To prevent this, the release of relay
89-03 while relay 87-01 is operated and relay 87-07
has not yet operated results in the completion of the
previously described holding circuit for relay 88-04, so
that the latter relay cannot release until relay 87-07
operates.

As previcusly stated, relay 87-07 was operated over
a path prepared by relay 88-02, when relay 88-09 oper-
ated. At its armature 1 and front contact the relay 87—
07 provides a ground connection for locking relay 88-02
as previously mentioned. At its armature 2 and front
contact it connects ground to conductor 95-36 which is
one of two conductors bracketed to Fig. 93, the conduc-
tor there being connected to supply a locking connection
for relay 95-01 through conductor 935-37 and a locking
connection for relay 94-02 through conductor 95-38.
At its armature 3 and front contact the relay 87-07 pre-
pares an energizing circuit for relay 87-11. At ils arma-
ture 4 it prepares an erergizing circuit for relay 87-18
and locking circuit for relay 87-19. At its armature §
the relay 87-07 interrupts the original energizing circuit
for relay 88—02 which is now held operated. At its arma-
ture 6 and front contact the relay 87--07 prepares an en-
ergizing circuit for the relay 87-21 and at its armature
7 and front contact it completes the energizing circuit
of relay 87-19, the circuit being traced from battery
through the winding of relay 87-19, back contact and
upper armature of relay 87-18, the noted armature and
front contact of relay 87-07, front contact and armature
3 of relay 87-61 and back contact and lower armature
of relay 87-21 to ground.

Relay 87-19 connects positive battery through the back
contact and lower armature of relay 87-18, and the lower
armature and front contact of relay 87-19, conductor
87-22, front contact and armature 1 of relay 87-01 to
conductor 87-23. This conductor is included in the
group T traced by means of the dot-and-dash line 89-01
into Fig. 89 and thence over dot-and-dash line 112-01
in Fig. 112 where conductor 87-23 reappears, the path
then being traced through armature 5 and back contact
of relay 112-02 and conductor 112-06 and Jower and
upper windings of relay 106-32 in series to ground. At
its upper armature the relay 87-19 prepares its holding
circuit in series with the winding of relay 87-18, but this
holding circuit is short-circuited by the previously traced
energizing circuit for relay 87-19, so that relay 87-18
does not yet operate.

Multiple address circuit transmits routing
code followed by address code

As was set forth in the general description at the be-
ginning of this specification, the seizure of an outgoing
trunk by the multiple address circuit or by the group
code circuit results in the transmission to that cutgoing
trunk of a routing code distinctive of the switching center
which is retransmitting the message. It will be apparent
at this point that since the multiple address circuit can
deal with only one address code, comprising two call
directing codes, at one time, it is incapable of ascertain-
ing whether a sequence of address codes which precedes
a message includes the addresses of more than one sta-
tion to be reached over a particular trunk. If the se-
quence does include two or more to be reached over the
trunk, the message must be routed into the multiple ad-
dress circuit at the remote switching center. According-
1y the system has been arranged so that any message out-
going from the muitiple address circait at a switching
center, over a trunk to another switching center, shall
be preceded by the routing code and this code, being
received at the remote switching center, serves the same
purpose as the address code BC which the station of






