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This invention relates to teletypewriter switching sys 
tems, and particularly to semiautomatic switching ar 
rangements in which the selective establishment of trans 
mission connections in switching centers is accomplished 
under manual control and the disconnection of trans 
mission paths thus established is accomplished auto 
matically. 

Completely automatic teletypewriter switching systems, 
in which the selective establishment of transmission con 
nections in switching centers is automatically accom 
plished under the control of address code signals preced 
ing messages, and the disconnection of the transmission 
paths occurs under the control of end-of-message signals 
concluding a message, are well known, such systems being 
disclosed in Patent 2,430,447, granted November 11, 
1947, to D. E. Branson, F. S. Kinkead, J. A. Krecek and 
G. A. Locke, and in application Serial No. 119,184, filed 
October 1, 1949, by W. M. Bacon, G. J. Knandel, J. A. 
Krecek and G. A. Locke, now Patent 2,766,318, granted 
October 9, 1956. Systems of this type are particularly 
adapted for use as a private telegraph switching network, 
for the exclusive use of a customer, such as a large 
business organization having a substantial number of 
manufacturing or operating plants, locations or units 
separated from one another geographically. Trained 
operating personnel, having complete information as to 
the identity of and identifying data for all of the receiv 
ing stations in the system, may originate messages pre 
ceded by codes representing the identifying data or sta 
tion designations and followed by end-of-message or dis 
connect codes. The station designation codes may be 
employed to control switching apparatus at one or more 
principal and/or secondary switching centers, to cause 
the message to be routed automatically to the destination 
or destinations designated by the identifying data or 
address codes, sometimes described as call directing codes. 
The disconnect codes are effective to restore or break 
down the transmission connections established under the 
control of the call directing codes. 

For certain types of telegraph switching networks, it 
is not feasible to provide for the switching of transmis 
sion connections under the control of call directing codes. 
One circumstance under which such a situation could 
exist is that of a switching network serving a number of 
customers each having a plurality of transmitting and 
receiving stations associated with the network, each trans 
mitting station originating messages not only for the re 
ceiving stations of the same customer, but also messages 
destined for the receiving stations of other customers. 
For example, a switching network may be handling mes 
sage traffic for a plurality of airline companies. Because 
of the independence of those companies one from an 
other, it may be inconvenient or unsatisfactory to assign 
call directing codes, supply all possible message originat 
ing points with schedules of all such codes, and employ 
the codes for automatic switching control. Some of the 
messages might originate in aircraft in flight, or at over 
seas and foreign points, or at stations of one airline and 
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have as their destinations one or more stations of another 
or other airlines, and in all such circumstances there 
might be good reasons for not supplying stations, remote 
from the switching network with schedules of call direct. 
ing code assignments, or relying upon such stations to 
properly preface messages with codes to control auto 
matic switching apparatus. 
The nearest approach to the ideal (full automatic) 

switching arrangement is a semiautomatic system, in 
which messages are preceded by the destination addresses' 
expressed in words, so that the addresses may be read by 
operators who manually control the switching of transmis 
sion paths. Disconnections may be accomplished auto 
matically under the control of a universal end-of-message 
code which even remote message originating stations may 
be depended upon to append to messages. - 

Accordingly, it is an object of this invention to pro 
vide a semiautomatic telegraph.switching system in which 
the selective establishment of message transmission paths 
for routing messages to their destinations is controlled 
manually, and the disconnection of those paths is effected 
automatically. 

Another object of the invention is to provide centralized 
switching positions for switching messages to their desti 
nations. . . . . 
Another object of the invention is to receive messages 

at incoming message storage positions and to transfer 
them to secondary message storage positions where they 
await routing to their destinations by manual control by 
operators. - - 

Another object of the invention is to display the address 
of destination of incoming messages at the operator posi 
tions. . 

Another object of the invention is to transmit the 
address of destination of a message to an operator posi 
tion for display concurrently with its transmission to the 
intermediate storage position. 

Another object of the invention is to transfer any 
message to only one secondary storage position. 
Another object of the invention is to display the address 

information preceding a message at only one operator 
position. 

Another object of the invention is to give each sec 
ondary storage position access to a plurality of operator 
positions. 
Another object of the invention is to cause a secondary 

storage position, when it is seized by an incoming message 
storage position, to seize an idle one of the operator posi 
tions to which that secondary storage position has access. 
Another object of the invention is to delay the trans 

mission of address information and the associated mes 
sage from an incoming message storage position to a 
Secondary storage position until an idle operator position 
has been seized to receive and display the address infor 
mation. 
Another object of the invention is to limit the storage. 

of messages in the secondary storage positions to one 
message at a time. 

Another object of the invention is to enable heavily 
loaded incoming lines to distribute their traffic among 
secondary or intermediate storage facilities without await 
ing access to the addressed outlets. 

Another object of the invention is to employ cord 
and jack facilities for Switching operations at the operator 
positions, the cords and jacks having the function of con 
trolling the establishment of transmission paths, but 
including no transmission paths themselves. 
Another object is to continue transmission of address 

information and associated message to the seized oper 
ó position until suspended under the operator's con 

trO. 
Another object of the invention is to suspend trans 



3. 
mission to an operator's position by intentional operation 
of a key, or incident to the insertion of a cord plug into 
a jack. 
Another object is to provide facilities at operator posi 

tions for handling, single address messages and multiple 
address messages. 
Another object of the invention is to provide separate 

jacks for single address message access and multiple ad 
dress message access to outlets. 

Another object of the invention is to cause the insertion. 
of a cord into a single address jack to effect seizure of 
the designated outlet, if idle, by the secondary storage posi 
tion and initiation of transmission thereto. 
Another object of the invention is to indicate to the 

operator when the seizure of an outlet. by a secondary 
storage unit has been completed. 
Another object of the invention is to deprive the cord 

and jack of any effective control over a transmission 
connection following completion of that connection, so 
that the time of removal of the cord is thereafter at the 
operator's discretion. 
Another object of the invention is to preclude the 

seizure of a secondary storage position by a keyboard 
controlled input until at least one entire message has been 
recorded in storage in that input. 
Another object of the invention is to count complete 

messages into and out of storage in a keyboard-controlled 
storage input. 

Another object of the invention is to permit seizure of 
an outlet by a secondary storage unit and beginning of 
retransmission to the outlet before or after recording of 
an entire message in the secondary storage unit. 
Another object of the invention is to control the con 

nection of a secondary storage unit to the multiple ad 
dress circuit through a cord individual to the secondary. 
storage unit and a jack in the multiple address jack field 
at an operator's position. 
Another object of the invention is to control the con 

nection of a secondary storage unit to a plurality of out 
lets for a multiple address message through a plurality 
of cords in the multiple address section and the jacks for 
the particular outlets in the multiple address jack field of 
an operator's position. 

Another object of the invention is to enable an oper: 
ator, in preparing connections for a multiple address mes-. 
sage, to employ, in sequence in a given direction, cords 
in the multiple address cord section of the operator posi-. 
tion, and if the number of cords is insufficient, to con 
tinue in the multiple address cord section of the oper 
ator position next in the same direction, if the first and 
succeeding cords in the same direction in that position. 
are available. 
Another object of the invention is to indicate the com 

pletion of the putting-up of cords for a multiple address. 
message by the operation of a key. 
Another object of the invention is to qualify the cords 

used for controlling the setting-up of multiple address 
message connections for removal from the several jacks 
at the discretion of the operator following the completion 
of all connections. 
The invention features several different types of in 

puts to the Switching center including: (a) single stor 
age inputs, each comprising a single telegraph reperfo-, 
rator-transmitter terminating an incoming line or trunk. 
circuit; (b) double storage inputs, each comprising two.: 
reperforator-transmitter units terminating an incoming 
line or trunk and adapted to be effectively associated. 
with the line or trunk alternately for the recording of 
successive messages; (c) keyboard inputs, each similar to: 
single storage inputs but terminating lines over which, 
messages are received from keyboard operated trans 
mitters, and arranged to be denied access to the second-: 

4 
originating at the switching center, and comprising a 
keyboard operated perforator-transmitter and a single 
storage input unit, as described above, adapted to re 
ceive from the transmitter portion of the keyboard oper 
ated perforator-transmitter; and (e) one or more de 
layed handling inputs, serving as intercepts for messages, 
the retransmission of which must be delayed, perhaps on 
account of trouble on the line: outgoing to the addressed 

0. 
station, or because that station is shut down, as in the 
case of a station in a different time zone, the delayed 
handling input comprising a single storage input, the 
nature of which has been described above, normally de 
nied access to the secondary storage units...except when a 
stored message is to be released from storage by release 
of the transmitter, hold key by an attendant for trans 
mission of the message to the addressed station, the de 
layed handling input receiving messages from one of the 
outlets of the same switching center, namely, a direct con 

20 
nected output, the nature of which will be described here 
inafter. . . . . . 
The invention features several different types of out 

puts for the switching center, including: (a) single storage 
outlets, each comprising a single telegraph reperforator 
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transmitter, the transmitter portion of which is associ 
ated with...an outgoing cable, radio or land-line -circuit 
for transmission of messages, to a remote station or 
switching center; (b), double storage outlets, each com 
prising two reperforator-transmitter units, having their 
transmitter portions adapted to be effectively associated: 
alternately with an outgoing transmission facility, such 
as a cable, radio or land line circuit for transmission 
of successive messages; (c) direct connected outlets 

: which are terminations for outgoing transmission facili 
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ties that do not include message storage equipment, 
namely reperforator-transmitters, from which it follows 
that the transmission channels, and the receiving equip 
ment terminating those channels at remote stations must 

: be arranged to operate at the same message transmission 
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ary storage units until at least one entire message has... 
been received and stored; (d) originating station, serv 
ing as a facility for introducing into the system messages 75 

sneed as the transmitters of the secondary storage units: 
in the switching center; (d) single storage outlet serving 
as a message. originating station of a private wire auto 
matic message. switching system, such as the one dis 
closed in Patent 2,430,447, hereinbefore more fully identi 
fied, and comprising a single reperforator-transmitter, 
the transmitter portion of which is controlled by a trans 
mitter start circuit at a switching center of the automatic, 
switching system as if the transmitter were: one of the 
transmitters associated with a party line of the automatic, 
switching system which in fact it may be; (e) local outlet, 
or multiple outlet, comprising a plurality of recording: 
units on the premises of the switching center or at 
some office which is sufficiently near geographically to . 
the switching center to be considered as a local message, 
receiving...point, the entire group of message-recorders, 
numbering up to ten, being identified by a common ad 
dress and being seizable on the basis of the next idle 
unit in a sequence as long as any remains idle, this 
type of outlet being comparable to the local or multiple : 
outlet arrangement described in application Serial. No. 
119,184, filed October 1, 1949, hereinbefore more fully, 
identified, and a different form thereof being described. 
in application. Serial No. 394,339, filed November 25, 
1953, by J. A. Krecek and G. A. Locke; (f) delayed 
handling position or outlet comprising a direct connected 
outlet, the nature of which was hereinbefore described, 
connected to, a single storage input serving as a delayed 
handling input position, also as previously described; and 
(g), a miscellaneous intercept comprising a typing re 
perforator to which operators route messages that can 
not be routed directly to their destinations: on account 
of Sorne. fault in the address information, these units 
having no. transmitters by which the messages may again 
gain access. to the secondary storage units, the message 
tapes, when corrected; by an attendant to include the 
proper address information being inserted in: the trans; 
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mitter of the originating station, from which they are 
switched to the designated outlets in the same manner 
as messages originating at the switching center. 

In a switching center comprising inputs and outlets 
of the kind hereinbefore described, the recording of a 
message in any one of the inlets results in the registering 
of a bid by that inlet for access to a secondary storage 
recorder. As previously stated, the keyboard input cir 
cuit cannot bid for access to a secondary storage unit 
until it has at least one complete message in storage. 
The originating station cannot bid for access until a tape 
has been placed in the transmitter portion of its reperfora 
tor-transmitter and the transmitter set in operation by 
manual control. The bid for access to a secondary stor 
age unit is in the form of an indication given to an 
allotter circuit that a message is waiting for delivery 
to an outlet. A selector switch, which is part of the 
allotter circuit, moves its wipers or contactors to the 
point on its contact banks corresponding to the calling 
input circuit. More than one input may have a message 
waiting and the selector will move to and stop on the 
first calling input that it encounters. The selector always 
moves in the same direction and, therefore, each input 
will be served in turn in a rotary sequence so that no 
input receives preferential treatment. 
A similar rotary selector switch has contactors movable 

into registry with contacts indicating the next idle sec 
ondary storage circuit. When a calling input circuit 
matches with an idle secondary storage circuit, the input 
and the secondary storage circuit are connected together 
through a crossbar switch which is part of the allotter 
circuit. The selectors are then free to make other con 
nections. A number of connections can be present in 
the crossbar Switch at the same time, but the actual set 
ting up of connections can be done only one at a time. 

Each secondary storage circuit has associated with it 
one or more regular cord circuits which are located in 
operator positions of Switchboards with not more than 
one regular cord of a secondary storage circuit in one 
operator position. In accordance with one embodiment 
of the invention, as many as ten cords may be associated 
with any secondary storage circuit, giving access between 
the secondary storage circuit and ten operator positions. 
When a secondary storage circuit is connected to an 
input, the teletypewriter of an idle operator, the next 
idle operator after the last one that has been made busy, 
is connected to the input, and a lamp individual to the 
cord of that secondary storage circuit is lighted at that 
operator position. An operator position is not considered 
idle if the teletypewriter at that position is connected to 
an input or if a cord for a message register at that 
position has not yet been plugged into the jack cor 
responding to the desired outlet. 

Following the seizure of an idle operator position, 
the transmitter portion of the reperforator-transmitter 
unit of the particular input is set in operation to trans 
mit to the secondary storage unit and to the teletype 
writer of the seized operator position the address in 
formation followed by the text of the message. The op 
erator, when she has received sufficient address informa 
tion to determine the destination of the message, may 
terminate transmission to her teletypewriter by operating 
a key. This will not disturb the transmission to the 
secondary storage position which will continue until the 
complete message, followed by the disconnect signal, 
has been recorded in the secondary storage unit, where 
upon that unit will be disconnected automatically from 
the input which had seized it. 
The operator controls the establishment of a connec 

tion between the secondary storage unit and the outlet 
designated by the address information by plugging the 
cord of the particular secondary storage unit in the jack 
of the designated outlet. This operation automatically 
suspends the transmission to the operator position if that 
transmission has not been suspended previously by the 
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6 
operation of the key, as hereinbefore described. In the 
event that the operator neither operates the key nor puts 
up the cord before the transmission of the entire message 
from the input has been completed, transmission to the 
operator position, as well as to the secondary storage 
unit, will stop. 
When the cord has been plugged into the jack for a 

single address message, the lamp that was lighted at 
the operator position, to indicate the cord circuit on 
which the message was waiting, is extinguished and a 
lamp of a different color lights if the operator had not 
suspended the transmission by operation of the key or, 
having been lighted when the operator suspended the 
transmission to her teletypewriter by the operation of 
the key, remains lighted. The latter lamp indicates that 
the cord has been put up, the operator's position circuit 
has been disconnected from the cord, and that an attempt 
is being made to connect the particular secondary storage 
unit to the selected output. If the selected outlet is 
busy, no further action takes place. 

If the selected outlet is idle, or when it becomes idle, 
its availability is registered in all of the cords that are 
seeking to establish a connection to it, as there may be: 
more than one secondary storage unit awaiting a con 
nection, and a bid is made to a sequence circuit to obtain 
permission to establish a connection through a link cir 
cuit. The sequence circuit operates on a rotary basis, 
and a preference is given to the next secondary storage 
unit in rotary order following the last one to which a 
connection was made. The sequence circuit comprises. 
a relay chain rather than a selector switch. When the 
cord circuit that has been put up is given permission. 
to make a connection, the select magnet of the link 
circuit, which is a crossbar switch, corresponding to 
the particular secondary storage unit is operated, and 
a signal is given to the selected output circuit to operate 
the hold magnet, and the connection is made. Upon 
the completion of this connection the transmitter portion 
of the secondary storage unit is set in operation, the lamp 
at the operator position which had been lighted is ex 
tinguished, and another lamp of a still different color 
is lighted as a signal to the operator to remove the cord 
from the jack. Because the transmission does not take 
place through the cord, but instead takes place through 
the link circuit, the cord serves no further function and, 
circuitwise, it is completely nullified. 
At the end of the message, the secondary storage cir 

cuit decodes the disconnect signal and causes the link 
circuit to release, disconnecting the secondary storage 
circuit from the outlet, making that secondary storage 
unit available to another input for the storing of a 
message, and making the outlet available to another 
Secondary storage circuit if another connection for that 
outlet has been put up. 
The operator's position circuit is arranged so that each 

time the teletypewriter is disconnected from an input, 
following the recording of message address information 
and Such fragment of a message as the operator permits 
to be recorded, before the circuit is made idle and avail 
able to another input, the tape upon which the teletype 
Writer records the information is stepped forward a 
number of steps to provide a blank tape section following 
the recorded material. By this means a distinct divi 
sion is made between successive message portions. 

Messages may be accompanied by address information 
representing a single destination or a plurality of destina 
tions. Messages having a plurality of destinations are 
called multiple address messages, and the operator per 
mits all of the address information to be recorded be 
fore cutting off transmission to the operator position 
teletypewriter. In the case of a multiple address mes 
Sage, the operator inserts the plug of a regular cord, the 
cord of the secondary storage unit in which the multiple 
address message is being recorded, into the jack of the 
first idle multiple address cord, of which there are ? 
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plurality in each operator position. It is necessary that 
there beenough idle cords, to the right of and including 
the one having the jack into which the regular cord has 
been inserted, to provide for connection to jacks of all 
the designated outlets in the multiple address jack field. 
The action of inserting the regular cord into the jack of 
the first idle multiple address scord causes the lighting 
of a lamp associated with the first multiple address cord, 
and the extinguishment of the first and lighting of the 
second lamp associated with the regular cord, as in the 
case of a single address message. This causes the opera 
tor's teletypewriter to be disconnected from the input, 
as in the case of a single address message, and this oper 
ator position is made available for another call. The 
particular operator- position may be seized by another 
input, and the address information preceding the mes 
sage may be recorded by the teletypewriter before the 
multiple address connection is completely set up. The 
setting up of the connection for this second call, and 
there can be only one, must awaiti completion of the 
setting up of the multiple address connection. 

Having inserted the regular cord in a multiple address 
jack, the operator inserts the cord pertaining to that jack 
into the jack appearance, in the multiple address jack 
field, of one of the designated outlets, and using other 
cords immediately to the right, the operator inserts those 
cords into the jack appearances of other outlets. The 
operator, following this procedure, may exhaust the avail 
able cords in her position and continue using idle multiple 
address cords of the operator position next to the right, 
using the cords in sequence. As an alternative, the op 
erator, in setting up a multiple address connection, may 
begin with the first idle multiple address cord in the 
operator, position to the left, exhausting the cords avail 
able in that position, continuing with idle cords in suc 
cession in her own position, and if she also exhausts 
them, continuing with cords in succession in the opera 
tor position at the right. Circuitwise, all the multiple 
address cords in the office comprise one group and, ac 
cordingly, may be used in groups at will. 
When cords have been plugged into jacks representing 

all of the designated outlets, the key associated with 
the last cord inserted is -operated. This causes the light 
ing of another lamp, of a different color, associated with 
the last multiple address cord used in setting up the par 
ticular set of connections. The operation of the key 
completes the werk of the operator so far as the setting 
up of the multiple address information is concerned, and 
the operator, is free to handle other calls. 
The operation of the key associated with the last used 

cord results in the seizure of a selector which goes into 
operation, if not busy setting up another multiple 
address group of connections, to cause a multiple address 
bid to be made to all outlets associated with this multiple 
address group. As the outlets become idle, they will be 
seized on a priority basis; and when all have been seized, 
a signal is given to the sequence circuit by way of the 
secondary storage circuit to make a bid for the use of 
the link circuit. ... When the sequence: circuit serves the 
secondary storage circuit having the multiple address 
message, the select magnet of the link circuit is operated, 
and this magnet causes the hold magnet of all of the 
selected outlets to be operated, thereby completing the 
connection between the secondary storage unit and all 
of the outlets involved. With all of the outlets connected, 
the transmitter portion of the secondary storage unit is 
set in operation to start transmission to the connected 
outlets. At the same time, the third lamp in the regular 
cord circuit, that is plugged to the jack associated with 
the first of the multiple address cords used, is lighted 
as an indication that this cord and all of the used multiple 
address cords should be removed. The order of removal 
of the cords is from right to left, beginning with the 
last multiple address.cord. used, proceeding leftwardly 
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in the reverse order and ending with the regular eord 
of the particular secondary storage unit. The lighting 
of the third lamp associated with the regular cord results 
in the complete nullification of effectiveness of the cords 
so far as the outlets to which they were plugged are 
concerned. 

It was previously mentioned that the multiple address 
cords have a priority over the regular cords in the seizure 
of outlets. Because of this arrangement, it is possible 
to handle a single address message on a priority basis. 
This is accomplished by treating the message as if it were 
a multiple address message, namely by plugging the 
regular cord for the particular secondary storage unit 
into an idle jack of the multiple address cord group and 
by plugging the cord associated with that jack into a 
jack for the designated outlet in the multiple address 
jack field and operating the key associated with the 
latter cord. By this means an outlet can be seized in 
a preferential manner over other secondary storage units: 
seeking to seize the outlet on a regular basis. 
When a message address, displayed on an operator's 

teletypewriter, represents, a station or outgoing transmis 
sion channel that is shut down, the message cannot be: 
immediately ... routed to the designated transmission 
channel. It may be that the channel is out of order 
or the station terminating the channel is out of order. 
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It also may be that the station is merely not in operation 
at the time, perhaps because it is in a different time zone: 
and opens for business later than or closes down earlier. 
than the switching center serving it, or it may be shut 
down in observance of a local holiday. Whatever the 
cause of the inability to dispose of the message promptly, 
the operator may place the message in storage for later. 
handling by plugging the regular cord into the jack for 
the delayed handling outlet, or in the case of a closed 
down station appearing among the addresses preceding a 
multiple address message, a multiple address cord may 
be inserted into a delayed handling outlet jack appearing 
in the multiple address jackfield. There may be several 
delayed handling outlets, and they may be designated 
by number or otherwise individually identified, so that 
when a station is shut down, the operating personnel may 
be instructed to route messages for that station to a par 
ticular one of the delayed handling outlets. 
As previously stated, the delayed handling outlet is 

identical with a direct connected outlet, which is the 
one directly connected to an outgoing transmission 
channel and having no reperforator-transmitter for 
storing and retransmitting a message received from a 
secondary storage unit. The transmitting channel of the 
delayed handling outlet is entirely within the switching 
center, and terminates in a single storage input which is 
identical with the single storage input units terminating 
incoming channels. The input portion of the delayed 
handling position is not given continuous access to the 
secondary storage units, and the operating positions, be 
cause operators would be kept busy rerouting messages to 
the delayed handling outlet. Instead, when a station 
that has been shut down becomes available to receive 
messages, a transmitter hold control on the input side 
of the delayed handling position is disabled to permit 
the messages stored in the form of perforated tape to be 
processed. If messages for more than one station or 
outlet are in storage in a delayed handling position, those; 
for other stations that are still under suspension may 
be rerouted by the operators to the delayed handling 
position, and those for the station that is now qualified 
to receive messages may be routed to it, thereby removing 
the latter messages from storage in the delayed handling 
position. When all of the messages for the station that 
has become available to receive have been transmitted, 
the transmitter hold control may, again be activated to 
suspend further transmission from the delayed handling 
position. 

In case. the delayed-handling position has a large 
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volume of material in storage, including only one or 
two messages for a particular station, it may be unde 
sirable to permit the release of a large volume of material 
from the delayed handling position and the restoring of 
the same material in that position in order to reach 
the one or two messages. In such case, the portions 
of the tape containing the one or two messages for the 
particular station may be severed, and the remaining 
tape in the delayed handling position may be spliced to 
restore continuity of that tape. The severed portions 
may then be introduced, one at a time, into the originating 
station position, from which they may be routed to the 
addressed station in the same way as messages originating 
at the switching center, which are regularly introduced 
into the system at the originating station position. 

It sometimes happens that massages are received at a 
switching center with garbled or incomplete address in 
formation so that an operator cannot readily determine 
the destination of the message. When such a message is 
received and the insufficient or defective address portion 
is displayed on the operator's teletypewriter, the operator 
inserts the regular cord of the secondary storage position 
in which the message is being stored into the jack of 
an outlet which is designated as a miscellaneous intercept. 
This outlet has a typing reperforator for recording the 
defective address and the message, but it has no retrans 
mitting facilities. The tape emerging from such a reper 
forator usually feeds into a receptacle. The tape emerg 
ing from the miscellaneous intercept is examined by 
Switching center personnel who undertake to determine, 
by the examination of the tape or by inquiry or other 
investigation, what the correct address data for the mes 
sage should be. When this has been determined, a tape 
fragment may be prepared at the originating station po 
sition to contain the proper address information, and this 
may be substituted, by splicing, for the defective address 
information, whereupon the spliced tape may be placed 
in the transmitter portion of the originating station input. 
In due course, the corrected message tape will be given 
access to a Secondary storage position, and the address 
information will be displayed at an operator position 
where a connection may be established to the indicated 
outlet, and the message accordingly routed to its destina 
tion. 

In all of the inputs except the one that receives signals 
from a keyboard transmitter, the input makes a bid for 
connection to a secondary storage position and an opera 
tor position as soon as the reperforator portion of the 
input storage unit makes tape available to the trans 
mitter portion thereof. In the case of all inputs except 
the keyboard input circuit, transmission over the incom 
ing channel is from a tape transmitter so that, except for 
the possibility of trouble conditions, message reception 
from address to disconnect signal will be continuous. 
Thus an input may be given access to a secondary storage 
position as soon as the introductory portion of a message, 
comprising the address information, begins to be received, 
with reasonable assurance that there will be no delay or 
interruption in the reception of the message text and dis 
connect signals. In the case of messages received from 
keyboard transmitting facilities, there is no such assurance 
that transmission will be continuous. Transmission may 
be erratic, depending upon the capability of the operator 
at the keyboard, and there may be interruptions and 
delays having durations of moments or minutes. Such 
delays might occur anywhere in the transmission, includ 
ing interruptions in the address portion of the message, 
which might tie up secondary storage positions and opera 
tor positions for unduly long intervals. To avoid de 
lays of that sort, and also because circuits are provided 
to give alarms when the smooth flow of traffic through 
the switching center is interrupted, the keyboard receiv 
ing input circuits are not permitted to register a bid for 
access to a secondary storage position and to an operator 
position until a whole message has been received. The 
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keyboard input circuits are provided with counting in 
strumentalities for counting messages received into stor 
age, and messages completely transmitted therefrom. 
The counting instrumentalities prevent a message frag 
ment following one or more complete messages in the 
storage tape of the keyboard input position from bidding 
for access to a secondary storage position and an operator 
position. 

For a complete understanding of the invention, refer 
ence may be had to the following detailed description, 
to be interpreted in the light of the accompanying draw 
ings, in which: - 

Figs. 2 to 5, when arranged as shown in Fig. 1, repre 
sent the circuits and apparatus of a single storage input 
serving a delayed message handling position; 

Figs. 6 to 9, when arranged as shown in Fig. 1, com 
prise the circuits and apparatus of an originating station; 

Figs. 10 to 13, when arranged as shown in Fig. 1, com 
prise the circuits and apparatus of a single storage input 
terminating a lightly loaded incoming line or trunk; 

Figs. 14 to 20, when arranged as shown in Fig. 1, com 
prise the circuits and apparatus of a double storage input 
circuit terminating a heavily loaded incoming line or 
trunk; 

Figs. 21 to 25, when arranged as shown in Fig. 1, com 
prise the circuits and apparatus of a single storage input 
terminating a channel having a keyboard transmitter as 
the regular source or origin of messages; 

Figs. 26 to 53, when arranged as shown in Fig. 1, rep 
resent the circuits and apparatus of the switching facilities 
by which messages are routed from the several inputs to 
the several outlets; 

Figs. 54 to 56 comprise the apparatus and circuits of 
a single storage outlet which is a point of transfer for 
introducing messages into an automatic teletypewriter 
switching system; 

Figs. 57 to 62 comprise the circuits and apparatus of 
a double storage outlet; 

Figs. 63 to 65 comprise the circuits and apparatus of 
a single storage outlet; 

Fig. 66 comprises the circuits and apparatus of a di 
rect connected outlet; 

Figs. 67 to 69 comprise the circuits and apparatus 
of a local or multiple outlet; 

Fig. 70 contains the circuits and apparatus of a mis 
cellaneous intercept; 

Fig. 71 contains the circuits and apparatus of the out 
let portion of a delayed handling position; and 

Fig. 72 is a schematic representation of an entire 
Switching center with its various inputs and outlets, cor 
responding to the system represented in Fig. 1. 
With further reference to the switching circuits and ap 

paratus represented by Figs. 26 to 53, when arranged as 
shown in Fig. 1, Figs. 37, 44 and 51 comprise the circuits 
and apparatus of an allotter circuit by which the various 
inputs are given access to the secondary storage posi 
tions; 

Fig. 26 contains a sequence circuit for controlling the 
order in which connections are established from the sec 
ondary storage positions to the outlets through the link 
circuit; 

Figs. 31, 32, 38 and 39 comprise the first, and Figs. 
45, 46, 52 and 53 comprise the last of a plurality of sec 
ondary storage positions; 

Figs. 27, 28, 29 and 30 contain the link circuit or cross 
bar switch through which connections are established 
from the secondary storage positions to the various 
outlets; 

Figs. 33, 34, 40, 41, 47 and 48 show the circuits and 
apparatus of the first of a plurality of operator positions; 
and 

Figs. 35, 36, 42, 43, 49 and 50 show the last of the 
operator positions. 

In the drawings, the reference numerals follow a plan 
in accordance with which relays are designated by nu 
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merals and letters, the letters specifically identifying the 
relays, and the numerals identifying the figures of the 
drawings... in ... which those relays appear. Reference 
numerals: identifying conductors and other elements, ex 
cluding relays, include a dash, the numerals preceding 
the dash identifying the figure of the drawing in which the 
telement identified appears, and the numerals following 
the dash being the individualistic portions of the reference 
characters and identifying the conductor or other ele 
ment. In the case of a conductor extending through 
more than - one figure of the drawings, the numerals 
preceding the dash identify the figure of the drawings in 
which the conductor is first identified as a circuit path. 
In the case of repetitious occurrence of circuits, for ex 
ample, corresponding... or identical portions of different 
inputs, different outlets or different operator positions, 
where only one has been described in detail, correspond 
ing relays. and other elements are identified by reference 
numerals differing only as to the figure identifications 
preceding the letters, in the case of relays, or the dash, 
in the case of other reference numerals, so that the de 
tailed description - may be read on any of the similar 
circuits by mental substitution of the prefix portions of 
the reference numerals. In a few instances, dashes may 
appear in the reference numerals identifying relays where, 
because of similarity between certain numerals and 
letters, as they appear in typed form, it might be difficult 
to determine what they were intended to be. 

Referring now to the drawings, and particularly to 
Fig. 72, a schematic showing of a complete switching 
center, with the various types of inputs and outlets and 
the instrumentalities for effecting the cross-office trans 
mission of received messages from the inputs to the out 
lets, will be described. Reference numerals 72-0, desig 
nates an incoming channel terminating in a single storage 
input circuit 72-02. A receiving-only teletypewriter 
72-03 is connected to channel 72-0 for monitoring 
purposes, and may be of the type shown in Patent 
1,904,164, granted April 18, 1933, to S. Morton, H. L. 
Krum and E. E. Kleinschmidt. A single storage input 
72-02 is provided with a single reperforator-transmitter 
for recording in the form of perforations in a tape and 
for re-transmitting a message received over channel 
72-01. The reperforator-transmitter has a reperforator 
portion 72-04 and a transmitter portion 72-06. 

Incoming channel 72-07, which may also have a 
monitoring teletypewriter 72-08, terminates in a double 
storage input 72-09. which is provided with two reperfo 
rator-transmitter units 72-11 and 72-12. Successive 
messages received over channel 72-07 are routed alter 
nately to reperforator-transmitters 72-1 and 72-12. 

Incoming channel 72-13 originates at a remote point 
which is equipped only for keyboard transmission. For 
example, the point of origin of channel 72-13 may be a 
radio receiving station 72-14 which is equipped with a 
keyboard sending and receiving teletypewriter 72-16, 
which may be of the type shown in the Morton et al. 
patent hereinbefore identified. There is no provision for 
two-way transmission over channel 72-13, and the re 
ceiving or recording portion of keyboard sending and re 
ceiving unit 72-16 provides a local copy of message mate 
rial transmitted by the keyboard transmitter over channel 
72-13. Channel 72-13 terminates in a keyboard input 
circuit 72-17, which is somewhat like the single storage 
input 72-02, and is provided with a single reperforator 
transmitter 72-18. The keyboard input unit differs from 
the single storage input in two principal respects, pre 
viously mentioned, namely that the routing of a stored 
message to the outlet designated by the accompanying 
address information cannot take place until the message 
has been completely received in storage, and complete 
messages are counted into and out of storage in the re 
perforator-transmitter 72-18. • - 

Another of the inputs to the switch center is originating 
station 72-19, which has a single-reperforator-transmitter 
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12 
72-21. The source of signals for the originating station 
72-19 is a teletypewriter unit, including a keyboard 
controlled tape reperforator and associated tape trans 
mitter 72-22. The unit, which may be employed for this 
service, is shown in Patent 1,965,572, granted July 10, 
1934, to C. W. Burcky and A. H. Reiber. 
The last of the inputs shown in Fig. 72 is a single stor 

age input 72—23, which may be identical with single stor 
age input 72-02 and which has a single reperforator 
transmitter unit 72–24. The transmission channel 72-26, 
terminating in single storage input 72-23, is entirely local 
to the switching center, and originates in the delayed 
handling outlet 72-27. 

. The hereinbefore described inputs are representative of 
the various types of inputs that may be employed in the 
system, and it will be understood that there may be a 
plurality of any of the types described. 

Each of the inputs has control conductors conneeted 
to contacts of a selector switch 72-28, over which the 
inputs register bids for access to the secondary storage 
circuits when the inputs have messages to be routed 
through the Switching center. The several inputs also 
have transmission and control conductor paths to a link 
circuit 72–29, which may be in the form of a crossbar 
switch through which transmission connections are estab 
lished from the inputs to the secondary storage circuits. 
The transmission and control connections from the inputs 
may enter the crossbar switch on the horizontal con 
ductors of the switch. 

Selector switch 72-28 operates as a finder to search 
out inputs that are bidding for access to the secondary 
storage circuits... A companion selector switch 72-31 has 
as its purpose the finding of idle ones of the secondary 
storage circuits, of which there should be a sufficient 
number to accommodate traffic through the switching 
center and prevent excessive accumulation of messages 
in the inputs. The reference numerals 72-32, 72-33 
and 72-34 designate the first secondary storage circuit, 
an intermediate secondary storage circuit and the last 
Secondary storage circuit, respectively. Each of the sec 
ondary storage circuits is provided with a reperforator 
transmitter unit like those associated with several inputs, 
the function of which is to receive from an input and 
store complete messages, including the address informa 
tion preceding the message. and the disconnect signals at 
the end of the message. In addition to control connec 
tions between the contacts of selector switch 72-31 and 
the several secondary storage circuits, there are also 
control paths and transmission paths connected from the 
vertical conductors of crossbar switch 72-29 to the sec 
ondary storage circuits. 
One of the objects of the invention, as stated in the 

foregoing, is to enable heavily loaded incoming lines to 
distribute their traffic among secondary, or intermediate 
storage facilities without awaiting access to the addressed 
outlets. It has also been mentioned that selector switch 
72-31 has as its purpose the finding of an idle secondary 
Storage circuit, of which there should be a sufficient num 
ber to accommodate traffic and prevent excessive accumu 
lation of messages in the input. To elaborate this, at 
tention is called to the fact that if cross office connections 
were established directly from an input, circuit, such as 
for instance, from double input storage circuit 72-09, to 
an outlet circuit, such as, to single storage outlet circuit 
72-54, through the agency of the other facilities, but 
not including the secondary storage circuits and their 
necessary, complementary circuitry, assuming these latter 
were not provided, the system would be much less flexible 
and efficient. What is meant by this is the following: 
Assume that line 72-07 is heavily loaded and that there 
are two messages stored in and other messages waiting 
for access to double storage input. 72-09. Assume that 
the first message must pass. through single storage outlet 
72-54 to its destination and that the outlet is busy. 
The messages following the first, even though intended 
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for transmission through other outlets which are present 
ly available, would be delayed until the first message 
had cleared. The incoming messages in the present in 
vention are first directed to any secondary storage cir 
cuit which may be available. At times during which a 
particular incoming circuit such as 72-07 may have many 
incoming messages, three or four or more of them may 
be directed in rapid succession, by means of switches 
72-28 and 72-31 and allotter 72-29, to three or four 
or more different secondary storage circuits, such as 
72-32, 72-33 and 72-34, from where they may be di 
rected to their respective destinations through the outlet 
circuits. Messages in a particular input circuit follow 
ing one for which an outlet circuit is not available may 
therefore pass through the switching center ahead of 
the delayed message if they are destined to pass through 
other outlets. 

Operator positions, namely the first and last, are desig 
nated by the reference numerals 72-36 and 72-37. Each 
operator position comprises regular and multiple address 
sections, each such section having a lamp, jack and key 
panel, and a plurality of cords, the first and last regular 
cord of position 72-36 being designated by the reference 
numerals 72-38 and 72-39, respectively, and the first and 
last multiple address cords of position 72-36 being desig 
nated by reference numerals 72-41 and 72-42. Each 
operator position has a position circuit which includes a 
teletypewriter on which the address information preced 
ing messages is displayed, the position circuit for operator 
position 72-36 being designated by reference numeral 
72-43, and the position circuit for operator position 72 
37 being designated by reference numeral 72-44. The 
seizure of operator position circuits for the recording 
of address information to enable the operators to con 
trol the establishment of cross-office transmission connec 
tions is controlled by a position allotter 72-46 which 
seizes the operator positions in rotation upon the basis 
of the next idle position after the last one that was seized. 
The multiple address mechanism includes, in addition 

to the multiple address lamp, jack and key panels, and 
the multiple address cords, such as cords 72-41 and 72 
42, an allotter circuit 72-47 by means of which the 
multiple address cords are made available sequentially 
for the establishment of connections to a plurality of out 
lets by insertion of the cords into jacks in the multiple 
address panels. 

Transmission paths from the several secondary storage 
circuits extend to the horizontal conductors of the link 
circuit 72-48, which is a crossbar switch. A sequence 
circuit 72-49 gives the secondary storage circuits access 
to the link circuit for the purpose of establishing trans 
mission connections one at a time and in succession. 
Connections from a plurality of secondary storage cir 
cuits through the link circuit to outlets may exist con 
currently, but the link circuit is available for the estab 
lishment of transmission connections to one secondary 
storage circuit only at a time. 
The several different types of outlets are shown at the 

right of Fig. 72. One of those outlets, designated by the 
reference numeral 72-51, is a single storage outlet serv 
ing as a station of an automatic teletypewriters switching 
system and, therefore, as a point of transfer of messages 
from the semiautomatic switching system represented in 
Fig. 72 to the automatic teletypewriter switching system 
which is not shown. Outlet 72-51 has a single reperfora 
tor-transmitter 72-52, and the transmission channel out 
going from the outlet is designated 72-53. 
Another single storage outlet is designated by reference 

numeral 72-54, and its transmission channel 72-56 may 
extend as a line to a remote station, or as a trunk to a 
remote switching center. 
A double storage outlet, provided with two reperfora 

tor-transmitters, is designated by the reference numeral 
72-57. The two reperforator-transmitters are available 
for concurrent reception of two different messages from 
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14 
two of the secondary storage circuits, and the transmittef 
portions of those reperforator-transmitters have access 
alternately to outgoing transmission channel 72-58. 
The direct connected outlet 72-59 has no reperforator 

transmitter units, and message signals from a connected 
secondary storage unit are transmitted directly from the 
secondary storage unit over outgoing transmission chan 
nel 72-61 without being intermediately stored. Local 
outlet 72-62 is also a direct connected outlet, in that it 
has no message storage facilities, and it has a plurality 
of outgoing transmission channels 72-63 extending to a 
like number of teletypewriter receivers which may be lo 
cated in one office. Local outlet 72-62 accommodates 
the situation in which there may be more traffic for a local 
receiving office than one receiving teletypewriter will 
accommodate. There is no selection among the teletype 
writers terminating the transmission channels 72-62, but 
instead, the next idle one in a rotational sequence is 
seized for recording a message so long as there is one 
idle receiver. The delayed handling position, previously identified by 
the reference numeral 72-27, is in effect a direct con 
nected outlet, and its transmission channel 72-26 termi 
nates in the supervised single storage input 72–23. As 
in the case of the other outlets, the transmission path 
leading to the delayed handling position 72-27 is con 
nected to a set of vertical conductors of the link circuit 
72-48. 

Finally, there is a miscellaneous intercept 72-64, which 
is also in the nature of a direct connected outlet, and 
is seizable by an operator for the recording of a message 
which has defective address information accompanying 
it. The transmission channel 72-65 from miscellaneous 
intercept 72-64, being wholly within the switching center, 
terminates in a typing reperforator 72-66 which records 
the defective address information, the ensuing message 
and the end-of-message signals. As previously stated, 
tape emerging from typing reperforator 72-66 is severed 
on an individual message basis, and after being corrected, 
is reintroduced into the system at the originating station 
position 72-59. 

Reperforator-transmitters, of which a number are indi 
cated in Fig. 72, and are designated by various reference 
numerals, including the reference numerals 72-12, 72-11 
and 72-18, may be of the type shown in Patent 2,348,214, 
granted May 9, 1944, to E. A. Gubisch, and may include 
a tape feed indicating contact mechanism, such as that 
disclosed in Patent 2,418,464, granted April 8, 1947, to 
T. L. Corwin. The typing reperforator 72-66 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 Sep 
tember 16, 1941, to R. A. Lake. The disclosures of the 
several patents above identified are incorporated herein 
by reference as part of the present specification as if fully 
disclosed herein. 

Typical method of operation of the system 
As indicated hereinbefore, telegraph messages compris 

ing address information, the text of the message and a 
disconnect signal may be received from a remote station 
over any of the incoming channels by any of the inputs. 
Since the switching operations are performed manually, 
the address information may be expected to be in text 
form. An exception to this might be a message for the 
outlet 72-51, a station of an automatic switching system. 
In order for a message to be handled automatically in 
that switching system, it must be preceded by address 
codes which a director circuit decodes for the purpose 
of controlling the switching mechanism. It is not unusual 
for the address information to appear in text form as well 
as in Switching code form in messages handled in the 
automatic switching system, in order that information in 
dicating the destination of the message shall be available 
if the automatic switching address codes should become 
garbled or mutilated. In the case of a message intended 
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for outlet 72-51 of the automatic switching system, the 
automatic switching address codes should precede, the 
text address information in order that the latter informa 
tion shall not become separated from the message and 
lost. 
The disconnect code is a sequence of signals, and for 

the purpose of the present invention, the sequence that 
has been assigned as a disconnect signal is the code com 
bination for Figures, which is the upper case shift code 
combination, followed by the code combination for H 
and concluding with the code combination for Letters, 
which is the lower case or unshift code. This sequence 
of codes is employed as the disconnect signal in the auto 
matic switching system disclosed in the Branson, Kinkead, 
Krecek and Locke patent and in the Bacon, Knandel, 
Krecek and Locke application hereinbefore identified. As 
will be more fully set forth hereinafter, it serves in the 
present invention for effecting the automatic disconnec 
tion of cross-office paths that had been established from 
inputs to intermediate or secondary message storage posi 
tions, or from such positions to outlets for the retransmis sion of messages. 

Reception of message by single storage input 
It will be assumed that a message containing the nec 

essary switching information and the disconnect signals 
begins to be received by the single storage input 72-02, 
the detailed circuits of which are contained in Figs. 10 
to 13, to which reference will now be had. The incom 
ing transmission channel for single storage input, desig 
nated 72-01 in the diagrammatic representation of the 
entire system, is found in Fig. 12 to comprise conductors 
12-01 and 12-02 forming a loop, including the operating 
windings of repeating relays 12L and 12LA. The biasing 
windings of relays 12L and 12LA are connected in series 
in a circuit from battery through resistor 10-01, right 
hand break contacts of key 10-02, conductor 10-03, bias 
ing windings of relays 12L and 12LA, conductor 12-03, 
and left-hand break contacts of key 10-02 to ground. 
The armature of relays 12L and 12LA are normally held 
in engagement with their marking contacts by current in 
the loop conductors 12-01 and 12-02. When current 
in the loop conductors is cut off, which is the spacing con 
dition, the current through the biasing windings of relays 
12L and 12LA operates the armatures away from the 
marking contacts. 
The armature of relay 12L is grounded and the marking 

contact is connected over conductor 12-04, selector mag 
net 10-04 of the reperforator mechanism 10-06 of the 
single reperforator-transmitter with which the input is 
provided, the path continuing from the select magnet over 
conductor 10-07 and resistor 13-0 to positive battery. 
Current through this path, when the armature of relay 
12L engages the marking contact, holds selector magnet 
10-04 of the reperforator energized, which is the marking 
condition. 
As the selector magnet 10-04 responds to incoming 

signals, those signals are perforated in tape 10-08 which 
feeds out of reperforator 10-06. As is fully disclosed in 
Gubisch Patent 2,348,214, the transmitting head 10-09 
of the transmitter portion of the keyboard transmitter 
will normally be resting against the perforating head 
10-11 due to previous transmission, up to and including 
the last character previously perforated in the tape. It 
is a characteristic of the reperforator-transmitter unit 
that when tape is being perforated, but not transmitted, 
the tape emitted from the reperforator pushes the trans 
mitting or tape-sensing head 10-09 away from the per 
forating, head a predetermined distance...as limited by a 
stop, after which tape continuing to emerge from the re 
perforator unit forms a depending loop. When tape is 
no longer being perforated, but signals are being trans 
mitted therefrom, the transmitting, or tape-sensing head 
10-09 steps the tape with respect to itself, thereby tak 
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ing up the loop of tape until the loop has been exhausted. 
and the tape is taut. Further operation of the tape steps 
ping mechanism of the transmitting head causes the head 
to move with respect to the tape and toward the perforat 
ing head until the last code combination is reached and 
transmitted, and in this condition, the tape-sensing or 
transmitting head 10-09 rests against the reperforator, 
head. 

Consequently, the tape-sensing or transmitting. head 
10-09 will be in that position prior to reception of signals, 
but as soon as signals begin to be recorded in tape 10-08 
by reperforator 10-06, the tape-sensing head 10-09 will 
be moving clockwise and contacts 10-12, which it con 
trols, will be permitted to close. These contacts are 
shown closed in Fig. 10, and a circuit may be traced from 
ground over conductors 10-13 and 12-06, unidirectional 
current conducting device 12-07 and winding of relay 
12TS to battery, and the relay operates. From conductor 
10-13 another conductive path is traced over conductor 
12-08, armature 1 and back contact of relay 11TA, con 
ductors 11-01 and 11-02, armature 1 and back contact 
of relay 11DA, armature 1 and back contact of relay 
11DC, armature 4 and back contact of relay 11HM, con 
ductors 11-03 and 11-04, armature 1 and back contact 
of relay 12TO, conductor 12-09, back contact and arma 
ture 1 of relay 13ST, armature 1 and back contact of 
relay 13MA, conductor 13-02 and the winding of trans 
mitter clutch magnet 10-14 of reperforator-transmitter 
10-06, and the clutch magnet operates in a circuit par 
alleling that of relay 12TS. Magnet 10-14 trips clutch 
10-16 for driving shaft 10-17. The shaft carries cams 
which cause the perforations in tape 10-08 to be sensed 
by tape-sensing levers 10-18, and through transfer cam 
10-19 it causes transfer levers 10-21 to test the setting of 
sensing levers 10-18 and to position slide members 10-22 
in accordance with the signal condition, the slide members 
being shifted to their uppermost positions for a marking 
condition and to their lowermost positions, for a spacing 
condition. The slide members 10-22 in turn control 
contact operating members 10-23, camming those mem 
bers rightwardly for a marking condition and leaving 
them presented leftwardly for a spacing condition. After 
the shaft 10-17 has rotated through part of a revolution, 
transmitter auxiliary contacts 10-24 close and extend 
ground over conductors 10-26 and 12-11, back contact 
and armature 7 of relay 11 HM and winding of relay 1ITA to battery, and the relay operates. 

Relay 11TA locks in a path traced from the right-hand 
terminal of its winding through its front contact and 
armature 3, conductor 11-28, armature 3 and back con 
tact of relay 11DC, and the back contact and armature 
2 of relay 11HM to ground. The energizing circuit for 
the transmitter clutch magnet 10-14 was traced through 
the armature 1 and back contact of relay 11TA, so that 
with the relay operated, clutch 10-16 will become dis 
engaged and arrest shaft 10-17 at the end of one revolu 
tion, and magnet 10-14 will remain released. 
At about the same time that the transmitter auxiliary 

contacts 10-24 closed, the distributor clutch release con 
tacts 10-27 close, extending ground overconductors 10-28 
and 10-29 and the winding of distributor clutch magnet 
10-31 to battery, and that magnet operates. Magnet 10-31 
permits clutch 18-32 to become engaged to drive distribu 
tor shaft 10-33. The distributor shaft 10:33 has cams for 
operating distributor contact levers for transmitting code 
combinations. With the distributor shaft now set in 
operation, these contacts attempt to transmit the code 
combination that has been set up on transmitter contacts 
controlled by slides 10-23, the transmitter contacts being 
the make contacts at the extreme left of the contact sets 
controlled by the slide members 10-23. Because of the 
fact that no cross-office path has yet been established for 
the transmission of the signal to a receiving point, the 
code combination is...not effectively transmitted. Shortly 
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after shaft 10-33 begins to operate, it closes' distributor 
auxiliary contacts 10-34 which extend a ground connec 
tion over conductors 10-36 and 11-06, armature 1 and 
back contact of relay 11DB, conductors 11-07 and 11-08, 
front contact and armature 4 of relay 11TA, conductors 
11-09 and 11-11, and winding of relay 11DA to battery, 
and that relay operates. At its armature 2 and front 
contact, the relay 11DA prepares a locking circuit for it 
self, traced from the right-hand terminal of the relay 
through that armature and front contact, the winding of 
relay 11DB, armature 2 and back contact of relay 11EDC, 
conductors 11-12 and 1-13, and back contact and arma 
ture 1 of relay 11 HM to ground. This path includes the 
winding of relay 11DB, but the locking circuit for relay 
11DA, including the winding of relay 1DB, cannot be 
come effective until the ground connection supplied over 
the original energizing circuit for relay liDA, including 
conductor 11-11, is removed. 
With transmitter shaft 10-17 arrested at the end of 

one revolution and distributor clutch release contacts 
10-27 opened, before the end of that revolution, the dis 
tributor clutch magnet 10-31 releases and limits distribu 
tor shaft 10-33 to one revolution by causing the dis 
engagement of clutch 10-32. Distributor auxiliary con 
tacts 10-34 open, before the end of the revolution of shaft 
16-33, disconnecting ground from which the relay 11DA 
was operated, and permitting the locking circuit for that 
relay, including the winding of relay 11DB, to become 
effective so that the latter relay operates. 

it will be noted that the operating circuit for relay 
11DB was traced through the armature 2 and back con 
tact of relay 11DC. This relay is operable to effect the 
discarding of certain code combinations that may appear 
in the tape, specifically the Blank code combination, 
which has all of its elements of spacing nature, and the 
Letters signal, which has all its elements of marking 
nature. The Letters signal is frequently inserted repeti 
tiously before or after a message, as an idle signal and 
as a means for providing time for the accomplishment of 
automatic operations, such as disconnect signals. . The 
Blank signal may also be introduced under similar cir 
cumstances, or a succession of blanks may appear in a 
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tape, preceding a message, under the circumstance that 
a new reel of tape is placed in the reperforator. With 
the transmitter contact slides 10-23 set in accordance 
with either the Letters or the Blank signal, ground will be 
extended over conductor 10-37, front contact and arma 
ture 3 of relay 11DA, back contact and armature 8 of 
relay 11TR, conductors 1-14 and 11-16, and winding 
of relay 11DC which would operate. If relay 11DC 
operates, it prevents the operation of relay 11DB, and it 
interrupts, at its armature 3 and back contact, the locking 
circuit for relay 11TA which accordingly releases. If 
relay 11TA releases, the relay 11DA cannot remain oper 
ated and will release, in turn releasing relay 11DC. With 
those three relays, released, the energizing circuit for 
transmitter clutch magnet 10-14 is reestablished and 
transmitter shaft 10-17 operates through another cycle 
to advance the next code combination into sensing posi 
tion, and the cycle will be repeated until a code combina 
tion other than Blank or Letters is sensed by tape-sensing 
levers 10-18. When this occurs, relays 11TA and 11DA 
operate in succession, and because relay 11 DC does not 
operate, relay 11DB operates before the arrestment of 
distributor shaft 10-33, a cycle of which accompanies 
each cycle of transmitter shaft 10-17. 

Relay 11DB completes a circuit for relay 13STC, 
traced from battery through the winding of the latter 
relay, break contacts controlled by its armature 3, back 
contact and armature 1 of relay 13TH, conductors 13-03 
and 13-04, front contact and armature of relay 12TS, 
which was previously operated from the transmitter stop 
contacts 10-12, conductor 12-12, front contact and arma 
ture 2 of relay 11DB, back contact and armature 1 of 
relay 11TR, and break contacts controlled by armature 
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6 of relay 11HM to ground, and over this circuit relay 
13STC operates. 

Relay 13STC locks through its front contact and arma 
ture 3 and conductor 13-06 to conductor 13-04, the path 
continuing to the ground connection supplied through the 
break contacts controlled by armature 6 of relay 11HM. 
Relay 13STC calls upon the secondary storage circuit 
allotter which is contained in Figs. 37, 44 and 51 to locate 
an idle secondary storage circuit and associate it with 
the single storage input circuit contained in Figs. 10 to 13. 

Seizure of idle secondary storage circuit 
The secondary storage circuit allotter consists of two 

selector or stepping switches, contained in Fig. 37, and 
a crossbar switch, contained in Figs. 44 and 51. One of 
the selector switches, designated 37-01 and having con 
tact banks 37-02, 37-03 and 37-04, is operable by step 
ping magnet 37-06 to seek and find an input that is bid 
ding for access to a secondary storage circuit. The other 
selector switch, designated 37-07, and having contact 
banks 37-08, 37-09 and 37-11, is operable by stepping 
switch 37-12 to seek and find an idle secondary storage 
circuit. 
Only enough contacts have been shown in each con 

tact bank of switch 37-01 to accommodate the several in 
puts shown in Figs. 2 to 25, inclusive. Switches of this 
type usually have a maximum of twenty-two contacts 
per contact bank. When a switching center involves more 
than twenty-two inputs, a total of six contact banks may 
be employed in selector switch 37-01 to provide three 
pairs of contact banks, and one end of each double 
ended contactor may be removed, so that in a half revo 
lution of the contactor shaft, the contactor of one contact 
bank of a pair will traverse its contacts, and in the next 
half-revolution of the shaft, the contactor of the other 
contact bank of the pair will traverse its contacts. The 
same method may be employed for increasing the se 
lective possibilities of selector switch 37-07 if more than 
twenty-two secondary storage circuits are required by 
the volume of traffic to be handled by the switching 
center. The contactors of switch 37-01 and 37-07 may 
occupy any positions, and it will be assumed that at the 
instant that the single storage input circuit makes its bid 
for access to a secondary storage circuit, they occupy 
the positions shown in Fig. 37. A normally closed en 
ergizing circuit for relay 37LSA is traced from battery 
through resistor 37-13, break contacts controlled by step 
ping magnet 37-06, back contact and armature 2 of relay 
37LS, and winding of relay 37LSA to ground. Similarly, 
a circuit will be traced from battery. through resistor 
37-14, break contacts of stepping magnet 37-12, back 
contact and armature 2 of relay 37MS and winding of 
relay 37MSA to ground, and that relay will be operated. 
A path is thus established from the contactor associated 
with contact bank 37-02, through the back contact and 
armature 3 of relay 37LS, the armature and front contact 
of relay 37LSA, front contact and armature of relay 
37MSA, and armature 1 and back contact of relay 37MS 
to the contactor associated with contact bank 37-08 of 
switch 37-07. The significance of this path will be de 
scribed later. 
When relay 13STC operates as previously stated, an 

energizing circuit for relay 37LS is established, the cir 
cuit being traced from battery through resistor 37-13, 
break contacts controlled by stepping magnet 37-06, 
winding of relay 37LS, conductors 37-16, 44-01, 44-02 
and 44-03, front contact and armature 5 of relay 13STC, 
conductors 13-07, 44-04, 44-06 and 44-07 to the con 
tactor associated with contact bank 37-04. From the 
contact engaged at this time by that contactor, the path 
is continued over conductor 37-17, back contact and 
armature 1 of relay 20STC2, and back contact and arma 
ture 4 of relay 20HM2 to ground. Relay 20STC2 is 
part of the circuit of the double storage input, and as 
suming that that input is not bidding for access to a 
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secondary storage circuit, the relays 20STC2 and 20HM2 
will be unoperated and ground will be supplied to cause 
the operation of relay 37LS. At its armature 1 and 
front contact, the latter relay completes the circuit of 
stepping magnet 37-06 which operates, interrupting, at 
its break contacts, the energizing circuit for relay 37LS, 
which has already interrupted, at its back contact and 
armature 2, the energizing circuit for relay 37LSA. 
With relay 37 LS released by stepping magnet 37-06, the 
circuit of the stepping magnet is interrupted at the arma 
ture 1 and front contact of relay 37 LS and the stepping 
magnet releases, advancing the contactors of switch 37-01 
one step. If there is a ground on the next contact of 
contact bank 37-04, and there will be if the input as 
sociated with that contact is not bidding for access to a 
secondary storage circuit, the relay 37 LS will again be 
operated to cause the advancement of the contactors of 
switch 37-01 another step. 
Two steps of the contactor associated with contact 

bank 37-04 will be required, based upon the number of 
contacts shown, to reach contact 37-18. From that 
contact, a path extends over conductor 37-19 to the back 
contact associated with armature 1 of relay 13STC. 
That armature has ground from armature 3 and back 
contact of relay 11 HM over conductors 11-17 and 13-08, 
relay 11 HM being unoperated, but because relay 13STC 
is operated, ground has been removed from contact 
37-18 of stepping switch 37-01. When the contactor 
reaches this contact, there is no ground connection for 
reoperating relay 37LS, and it remains released, pre 
venting the reoperation of stepping magnet 37-06. With 
relay 37 LS and stepping magnet 37-06 released, relay 
37LSA reoperates and remains operated. The allotter 
circuit has now located the input circuit that registered a 
bid for connection to a secondary storage circuit. 

It remains for the allotter circuit to find the next idle 
secondary storage circuit. În actuality, each time the 
allotter circuit completes a connection from an input 
to a secondary storage circuit, it thereupon seeks out the 
next idle secondary storage circuit in preparation for 
the next bid by an input. It will be assumed that con 
tact 37-21 of contact bank 37-11 of Switch 37-07 is 
associated with a secondary storage circuit that is busy, 
in which case contact 37-21 will be grounded by means 
which will be described hereinafter. It will also be as 
sumed that the secondary storage circuit shown in Figs. 31. 
and 38 and the ones shown in Figs. 45 and 52 are both 
idle. With ground on contact 37-21, that ground con 
nection is extended over conductors 37-22 and 37-23, 
back contact and armature 5 of relay 38B, armature 2 and 
back contact of relay 38C, conductors 38-01 and 37-24, 
winding of relay 37MS, break contacts controlled by 
stepping magnet 37-12 and resistor 37-14 to battery, 
and relay 37MS will operate over that circuit. It will 
also be observed that a path may be traced from con 
ductor 37-22, over conductor 37-26, back contact and 
armature 5 of relay 52B, armature 2 and back contact 
of relay 52C, conductor 52-01 to conductor 37-24, and 
thence to the winding of relay 37MS. It will be ap 
parent from this that as long as any secondary storage 
circuit is idle, a ground applied to the contactor of 
contact bank 37-11 will be extended to the winding of 
relay 37MS. 

Relay 37MS interrupts the energizing circuit of relay 
37MSA, which releases, and completes, at its armature 
3, and front contact, the energizing circuit for stepping 
magnet 37-42, which in turn interrupts, at its break 
contacts, the energizing circuit for relay 37MS. This 
causes the release of stepping magnet 37-12 and the ad 
vancement of the contactors on step. Assuming that 
there is a ground on the contactor 37-27 of contact 
bank 37-11, relay 37MS will be reoperated, and the 
contactors will be advanced another step. The path from 
contact. 37-28, which the contactor of contact bank 37 
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11 has now reached, is traced over conductors 37-29 and 
52-02 to the front contact associated with grounded 
armature 4 of relay 52B and in parallel with conductor 
52-02, over conductor 52-03 to armature 3 of relay 
52C, where the path terminates, because relay 52C is un 
operated and armature 3 does not engage its grounded 
front contacts. Since relay 52B is also unoperated, there 
is no ground connection for reoperating relay 37MS and 
it remains released, preventing the reoperation of step 
ping magnet 37-12, but permitting the reoperation of 
relay 37MSA. 

Relays 37LSA and 37MSA remain released during the 
time that the contactors of stepping switches 37-01 
and 37-07 are being advanced, because each is ener 
gizable only when the associated stepping magnet and 
its control relay, such as magnet 37-06 and relay 37LS, 
are both unoperated and during a stepping cycle the mag 
net and control relay operate in alternation so that the 
relays 37LSA and 37MSA are not operated to intercon 
nect the contactors of contact banks 37-02 and 37-08 
until a bidding input and an idle secondary storage cir 
cuit have been found by the allotter circuit. When the 
two stepping switches of the allotter circuit have come 
to rest and relays 37LSA and 37MSA have reoperated, 
a circuit is traced from ground on armature 2 of relay 
52B, through the associated back contact, armature 1. 
and back contact of relay 52C, conductor 52-04, lower 
most contact of contact bank 37-08 and associated con 
tactor, back contact and armature 1 of relay 37MS, arma 
ture and front contact of relay 37MSA, front contact and 
armature of relay 37LSA, armature 3 and back contact of 
relay 37'LS, contactor of contact bank 37-02 and con 
tact 37–29, conductor 37-31, and front contact and 
armature 4 of relay 13STC to the winding of relay 
13SEL, which operates. 
This relay extends ground over its front contact, con 

ductor 13-09 to the winding of select magnet 44-08 of 
the allotter circuit crossbar switch in Figs. 44 and 51. 
Select magnet 44-08 operates to prepare for operation 
the sets of contacts associated with the horizontal con 
ductors that are bracketed as extending to Fig. 13. Select 
magnet 44-08 also connects ground over its armature and 
front contact, conductor 44-09, front contact and arma 
ture 2 of relay 13STC, conductor 13-11, contact 37-32 
and contactor of contact bank 37-03, contactor and con 
tact 37-33 of contact bank 37-09, conductor 37-34, back 
contact and armature 1 of relay 52B, back contact and 
armature 4 of relay 52C, and lower winding of relay 
52J to battery, and that relay operates. Relay 52J ex 
tends ground on its armature 5, over the associated front 
contact, conductor 52-06, and winding of hold magnet 
51-01 of the crossbar switch, causing the operation of 
one set of crossbar switch contacts prepared for opera 
tion by the select magnet 44-08, namely the contacts 
44-10, 44-11, 44-12, 44-13, 44-14 and 44-16. In ad 
dition to the contacts above enumerated, the hold mag 
net 51-01 also closes its grounded single armature to 
the front contact, extending ground over conductors 
51-02 and 52-07, front contact, and armature 6 of re 
lay 52J, conductor 52-08, crossbar switch vertical con 
ductor 51-04, crossbar switch contacts 44-11, crossbar 
switch horizontal conductor 44-17, and winding of re 
lay 11 HM which operates. Relay 11HM locks over its 
front contact and armature 5, conductors 11-18, 11-19 
and 11-2, and the front contact and armature 4 of relay 
11DA to ground. 

Relay 11 HM connects ground over its front contact 
and armature 6, the lower armature and back contact 
of relay 13DS, conductor 13-12, crossbar switch con 
tact 44-12, crossbar switch vertical conductor 44-18, 
front contact and armature 3 and the upper winding of 
relay 52.J., locking that relay, and also completing an 
energizing circuit to operate relay 52B which has its 
winding connected to armature 3 of relay 52.J. In ap 
plying the ground connection through armature 6 of re 
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ondary storage circuit that is making a bid and will re 
sult in arrestment of the contactors. It will be assumed 
that ground is found on all contacts except the contact 
47-04, so that the contactors will stop on the last con 
tact in each of the contact banks 47-01 and 47-02. 
At the time of setting in operation of the selector 

switch comprising contact banks 47-01 and 47-02, the 
selector switch comprising contact banks 49-01 and 49-02 
is set in operation by relay 42BDL. Relay 42BDL re 
moves ground from contact 49-04, and the contactors 
advance under the control of stepping magnet 459-03 
and relay 49LS toward contact 49-04, and subject to 
arrestment if the contactor associated with contact bank 
49-01 encounters any other contact from which ground 
has been removed as a result of a bid registered by an 
other secondary storage circuit for access to an operator 
position. Assuming that ground is connected to all of 
the contacts of contact bank 49-691, except contact 49-04, 
the relay 49LS will find no ground on that contact, and 
the contactors will be arrested. 
At the time of operation of relay 49BDL, a circuit is 

completed for relay 47BSY, traced from ground on the 
armature 2 of relay 40BDL, through its front contact, 
conductors 40-11 and 40-12, back contact and left-hand 
armature of relay 47TD and winding of relay 47BSY, and 
the latter relay operates. Similarly, the relay 49BSY 
operates in a circuit from ground on armature 2 of relay 
42BDL, through the front contact, conductors 42-03 and 
42-04, back contact and left-hand armature of relay 
49TD, and winding of relay 49BSY, which also operates. 
Relays 47BSY and 49BSY control the operation of a step 
ping switch which is part of a position allotter circuit 
that determines the particular operator position at which 
the bid of the secondary storage circuit shall be regis 
tered. The stepping switch is shown at the bottom of 
Fig. 47 and comprises contact banks 47-09 and 47-11 
operable by stepping magnet 47-12. Prior to the oper 
ation of relay 47BSY, a ground connection is extended 
from its armature 3 through the back contact, conduc 
tors 47-13 and 47-14 to the contact 47-16 of contact 
bank 47-11. The contactor associated with contact bank 
47-11 is connected over conductors 47-17 and 47-18 
to the armature 1 of relay 47BSY which has no back 
contact so that the path terminates at the armature, and 
if the contactor associated with contact bank 47-11 en 
gages contact 47-16, the ground connection would termi 
nate at the armature 1 of relay 47BSY. Similarly, a 
ground connection is extended, before the operation of 
relay 49BSY, over its armature 3 and front contact, con 
ductors 49-06 and 49-07 to contact 47-19 of contact 
bank 47-11. From conductor 47-17, which is connected 
to the contactor associated with contact bank 47-5, a 
path extends over conductor 47-21 to the armature of 
relay 49BSY. When none of the relays 47BSY is oper 
ated, there will be a ground connection on each contact 
of contact bank 47-11. 
With relays 47BSY and 49 BSY operated, ground is 

removed from contacts 47-16 and 47-9 of contact 
bank 47-11. With the contactor engaging any other con 
tact of contact bank 47-11, and with ground supplied to 
that contact, the ground will be extended through arma 
ture 1 and front contact of relay 47BSY, now operated, 
armature and back contact of relay 47B, conductors 
47-22 and 47-23, the winding of relay 47PS, and break 
contacts controlled by the break contacts of stepping 
magnet 47-12 to battery. The ground connection is 
also extended over a parallel path including conductors 
47-17 and 47-21, armature and front contact of relay 
49BSY, armature and back contact of relay 49B, and 
conductors 49-08 and 47-23 to the winding of relay 
47PS. The operation of stepping switch, driven by relay 
47PS and stepping magnet 47-12, is the same as that of 
stepping switches hereinbefore described, the relay 47PS 
completing the circuit of stepping magnet 47-32, which in 
turn interrupts the energizing circuit of relay 47PS and is 
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advances the contactors. In addition to operating the 
stepping magnet 47-12, the relay 47PS and stepping 
magnet: 47-12 jointly control relay 47PSA which is re 
leased when relay 47PS or stepping magnet 47-12 is 
operated. 
Upon advancement of the contactors two steps, the 

contactor of contact bank 47-11 will engage contact 
47-19 from which ground has been removed, so that 
relay 47PS will remain released and relay 47PSA will 
be reoperated. It will be understood that the contact 
next before contact 47-19 in contact bank 47-11 might 
also have had ground removed from it in response to 
the same bid by the single storage input circuit and due 
to the operation of the relay in that operator position cor 
responding to relays 47BSY and 49BSY. On the other 
hand, the operator position represented by that contact 
may be busy with a bid by another secondary storage 
circuit, in which case there would be a ground on the 
contact either from the right-hand armature and front 
contact of the relay corresponding to relay 47TD and 
relay 49 D, or from the armature 4 and front contact 
of the relay corresponding to relays 47B and 49B, as 
will be described hereinafter. The relationship among the 
relays is such that an operator position appears busy to 
the position allotter stepping switch if the relay 47BSY 
is unoperated, or if the relay 47TD or 47B is operated, 
taking the operator position shown in Figs. 33, 40 and 
47 as an example. The arrangement is such that a call 
will always be routed to the next idle operator position 
which has a cord for the secondary storage circuit that 
is making a bid, but an operator position that has no 
cord for the particular secondary storage circuit, even 
though that position is idle, will be indicated as busy 
and will be passed over. If such operator position is 
annong a group having cords for a different secondary 
storage circuit that is bidding for an operator position, 
the contactor of contact bank 47-11 would come to 
rest on the contact corresponding to that operator posi 
tion. It will be assumed that this does not occur, and 
that the contactor advances to contact 47-11. 
With the contactor of contact bank 47-11 arrested in 

engagement with contact 47-19, an energizing circuit 
for relay 42POSL is completed, the circuit being traced 
from ground through the armature and front contact of 
relay 47PSA, back contact and armature 1 of relay 
47PS, contactor and contact 47-24 of contact bank 
47-09, conductor 47-26, back contact and armature 5 
of relay 49B, front contact and armature 2 of relay 49BSY, 
arraature and front contact of relay 49LSA, if the con 
tactors of the stepping switch in Fig. 49 come to rest 
on the last contacts before the contactors of the stepping 
switch, comprising contact banks 47-09 and 47-11, come 
to rest, or when the contactors of the stepping switch in 
Fig. 49 come to rest, armature 2 and back contact of 
relay 49LS, contactor and contact 49-09 of contact 
bank 49-02, conductor 49-11, back contact and arma 
ture 1 of relay 42SLL, armature 1 and front contact of 
relay 42BDL, and winding of relay 42POSL, and the 
latter relay operates. It locks through its front contact 
and armature 4, conductor 42-06 and back contact and 
armature 7 of relay 42SLL to ground. 
At its armature 6 and front contact, the relay 42POSL 

establishes a transmission path to the teletypewriter 
49-12 of the operator's position. This teletypewriter is 
preferably a tape printing machine and may be of the 
type shown in Patent 1,745,633, granted February 4, 
1930, to S. Morton and H. L. Krum. The receiving 
instrumentality of teletypewriter 49-12 is a selector mag 
net 49-i3, which has one terminal connected to posi 
tive battery, and the other terminal connected to the 
anode of vacuum tube 49-14. A flow of current through 
tube 49-14, for maintaining selector magnet 49-13 
energized, is normally produced by a positive bias on the 
grid of tube 49-14 supplied from positive battery through 
resistors 49-16 and 49-17. A path for controlling the 
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grid of tube 49-14, specifically for cutting off tube 49-14 
to impress a spacing signal element on selector magnet 
49-13, is traced over conductors 49-18 and 42-07, back 
contact and armature 4 of relay 42RLSL to the front 
contact associated with armature 6 of relay 42POSL. 
With this relay now energized, the path is extended over 
conductors 42-08 and 40-13, back contact and arma 
ture 1 of relay 52TR and conductors 52-17 and 52-18, 
contacts 44-10 of the crossbar switch in the allotter cir 
cuit contained in Figs. 37, 44 and 51, conductor 44-21 
to the distributor contacts of the reperforator-transmitter 
unit of the single storage input circuit in Fig. 10. At its 
armature 2 and front contact, the relay 42POSL extends 
ground over conductors 42-09 and 42-11, to light lamp 
42-12. There are three lamps associated with the cord 
in the operator position, shown in Figs. 35, 42 and 49, 
for the particular secondary storage circuit that has been 
seized by the single storage input, and the lamp 42-12 
will be referred to as the green lamp, it being customary 
to distinguish signal lamps at operators' positions by dif 
ferent colored translucent lamp caps. At its armature 1 
and front contact, relay 42POSL extends ground over 
conductors 42-13, 42-14 and 42-16, to the winding of 
relay 49BY which operates. Relay 49BY completes the 
circuit of relay 49B, which operates and locks through 
its front contact and armature 3, and the back contact 
and armature 1 of relay 49F2 to ground. Relay 49B con 
nects ground over conductors 49-19, 49-06 and 49-07 
to contact 47-19 of position allotter switch contact bank 
47-11 to indicate that the operator position in Figs. 35, 
'42 and 49 is busy, and to qualify the contactors of the 
position allotter switch to advance as required to route 
another call to the next idle operator position. 
Another operation performed by relay 42POSL is the 

operation of relay 52BC0 in the secondary storage cir 
cuit in Figs. 45 and 52, the circuit being traced from the 
winding of the relay, over conductors 52-19 and 40-14, 
break contacts controlled by armature 3 of relay 42SLL, 
and front contact and armature 3 of relay 42POSL, and 
relay 52BCO operates. At its armature 1 and back con 
tact, the relay 42POSL disconnects ground from the back 
contact so that ground cannot be reconnected to contact 
49-04 of stepping switch bank 49-01, to requalify the line 
selector stepping Switch in Fig. 49 to again operate until 
relay 42POSL releases. 
The relay 52BC0, being operated as above stated, inter 

rupts, at its armature 1 and back contact, the previously 
traced energizing circuits for relays 40BDL and 42BDL, 
and those relays release. Relays 40BDL and 42BDL re 
lease relays 47BSY and 49BSY, respectively, the relay 
47BSY rendering the operator position in Figs. 33, 40 
and 47 available for the handling of another call, the 
operator position in Figs. 35, 42 and 49 remaining busy 
and unavailable by virtue of the fact that relay 49B is 
operated. At its armature 3 the relay 52BC0 transfers an 
energizing circuit for relay 52BT, normally extending 
from the winding of the latter relay over conductors 
52-31 and 52-32 and break contacts controlled by the 
armature 3, to that armature and thence through the back 
contact and armature 1 of relay 52GA, conductor 52-33, 
break contacts controlled by armature 2 of relay 40SLL, 
conductor 40-16 and break contacts controlled by arma 
ture 2 of relay 42SLL to ground. Relay 52BC0, at its 
front contact and armature 4, completes the circuit of 
relay 52BC1 which operates and locks through its arma 
ture 2 and front contact, conductors 52–21 and 51-02, 
and the armature and front contact of hold magnet 
51-01. At its front contact and armature 1, relay 52BC1 
extends the ground connection on conductor 52-21, over 
conductor 52-22, armature 4 and front contact of relay 
52J, which is operated, conductor 52-23, crossbar switch 
contacts 44-16, conductor 44-22, front contact and arm 
ature 3 of relay 13CP, conductor 13-17, and winding of 
relay 11TR in the single storage input circuit, and that 
relay operates. At its armature 6 and front contact, relay 
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11TR completes an energizing circuit for the distributor 
clutch magnet 10-31, traced from the winding of that 
magnet over conductors 10-29, 10-38 and 11-22, arma 
ture 6 and front contact of relay 11TR, and front contact 
and armature 4 of relay 1DA to ground. Magnet 10-31 
permits distributor shaft clutch 10-32 to be energized for 
a revolution of the shaft to transmit the code combination 
that is stored in the contacts controlled by contact operat 
ing members 10–23, specifically the extreme left-hand 
pair of make contacts in each contact set. Before the 
distributor shaft begins to rotate, positive battery is con 
nected through resistor 10-39 and rest or stop contact 
10-41 of the distributor to transmission channel 44–21, 
and negative battery is connected to the transmission 
channel through resistor 10-42. Resistors 10-39 and 
10-42 are substantially equal in value and are of the 
order of 1200 to 1500 ohms. Resistor 49-16 associated 
with the grid of tube 49-14 has a value of the order of 
1 megohm, and when a connection from the grid of tube 
49-14 to transmission channel 44-21 was established 
through the front contact and armature 6 of relay 
42POSL and crossbar switch contacts 44-09, there was no 
significant change in the potential on transmission con 
ductor 44-21, nor at the grid of tube 49-14. Upon the 
opening of distributor contacts 10-41 for the transmission 
of the start element, the positive battery connection 
through resistor 10-39 is disconnected from transmission 
conductor 44-21, leaving negative battery connected 
through resistor 10-42. Current now flows from the 
negative battery through resistor 10–42, and over the 
transmission paths and through resistor 49-16 to positive 
battery, and because resistor 49-16 has a value several 
hundred times that of resistor 10-42, practically all of the 
voltage drop is across resistor 49-i6, and the potential on 
the control grid of tube 49-14 drops almost to the po 
tential of the negative battery, cutting off current through 
tube 49-14 and selector magnet 49-13 of teletypewriter 
49-12, thereby impressing the start element of spacing 
nature on the selector magnet. 
At the junction of conductors 52-17 and 52-18, which 

are in the transmission path under the control of the dis 
tributor in Fig. 10, is a branch conductor 52-24 which is 
connected through resistor 52-26 to the grid of tube 
52-27, and through resistor 52-28 to positive battery. 
Resistor 52-28 has substantially the same value as resistor 
49-16, and when the transmission path is idle, causes cur 
rent to flow in the anode circuit of tube 52–27, which in 
cludes conductor 52-29 and selector magnet 45-01 of 
reperforator-transmitter unit 45-02 of the secondary stor 
age circuit in Figs. 45 and 52. Resistor 52-28 and the 
grid of tube 52–27 become connected to the potential 
divider, comprising positive and negative batteries and re 
sistors 10-39 and 10-42, through crossbar switch con 
tacts 44-09, before resistor 49-16 and the grid of tube 
49-14 become connected to the same transmission path, 
but the connection of one or several tubes, with their 
positive biasing batteries connected through high resist 
ances, have only negligible effect upon the potential at the 
junction of resistors 10-39 and 10-42. The transmission 
of the code elements of the code combination set up in 
the contact controlling members 10-23 is accomplished, 
in the case of marking elements, by connecting positive 
battery through resistor 10-39, any one of the five trans 
mitter make contact pairs, these being the contacts nearest 
to the slide members 10-22 and being selectively closed 
for marking elements, break contacts controlled by relay 
11D, and the distributor contacts allocated to the five 
transmitter contact pairs and controlled by distributor 
cans 1 to 5, to transmitting conductor 44-21. In the 
case of spacing code elements, the corresponding trans 
mitter contacts are open, and positive battery, through re 
sistor 10-39, is disconnected from transmission conduc 
tor 44-21. 

During transmission of the first code combination, the 
distributor auxiliary contacts 10-34 close and connect 
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ground over conductors 10-36 and 11-06, armature 1 and 
back contact of relay 11DB, conductors 11-07 and 
11-23, armature 2 and front contact of relay 11TR, and 
conductors 11-24 and 11-1 to the winding of relay 
11DA which operates. As before, relay 11DA prepares 
a locking circuit for itself, including the winding of relay 
11DB. At its armature 4 and back contact, it interrupts 
the circuit of distributor clutch magnet 10-31 which re 
leases, permitting clutch 10-32 to disconnect at the end 
of one revolution and arrest shaft 10-33. 
When the distributor contacts reopen, relay 11DA 

locks, and relay 11DB operates in its locking circuit, the 
circuit being traced from the winding of relay 11DA 
through its front contact and armature 2, the winding of 
relay 11DB, armature 2 and back contact of relay 11DC, 
conductors 11-E2 and 11-26, and armature 3 and front 
contact of relay 11TR to ground. 

Relay 11DB completes an energizing circuit for trans 
mitter clutch magnet 10-14, traced from the winding of 
that magnet over conductor 13-02, back contact and 
armature 1 of relay 13MA, armature 1 and back con 
tact of relay 3ST, conductor 12-89, back contact and 
armature 1 of relay 12TO, conductor 11-04, armature 
5 and front contact of relay 11TR, armature 3 and front 
contact of relay 1DB, conductor 11-01, back contact 
and armature 1 of relay 11TA, conductors 12-08 and 
10-3 to the transmitter stop contacts 10-12, which will 
remain closed as long as there is a supply of tape be 
tween perforating head 10-11 and tape-sensing head 
10-09 awaiting transmission. 
With transmitter clutch magnet 10-14 energized over 

the circuit traced above, transmitter shaft 10-17 will 
rotate continuously, sense the code combinations in tape 
10-08, and step the tape. In each revolution of the shaft, 
transmitter auxiliary contacts 16-24 will close and re 
open, but the path for operating relay 1TA is open at 
the armature 7 and back contact of relay 11HM, so that 
closure and reopening of transmitter auxiliary contacts 
10-24 will have no effect. In each revolution of the 
shaft 10-17, the distributor clutch release contacts 10-27 
will close, extending ground over conductors 10-28 and 
10-29, to operate distributor clutch magnet 10-31. 
Thus, for each cycle of transmitter shaft 10-17 in which 
a code combination is advanced and sensed, a companion 
cycle of the distributor shaft 10-33 will be initiated, and 
the code combination will be transmitted over transmis 
sion path 44-21, the signals, consisting of the address 
preceding the inessage and the text of the message, be 
ing repeated by tube 52-27 to selector magnet 45-01 of 
reperforator 45-02, and the address preceding the mes 
sage, and as much of the message following the address 
information as the operator at the operator position in 
Figs. 35, 42 and 49 permits, being repeated by tube 
49-14 to selector magnet 49-13 of teletypewriter 49-12. 
Disconnection of input from secondary storage circuit 
* Before considering the steps involved in setting up a 
transmission path for retransmission of the message from 
the secondary storage circuit to the outlets selected by 
the operator acting in response to the address informa 
tion recorded on teletypewriter 49-12, the operations re 
sulting from response of the transmitter portion of the 
reperforator-transmitter 10-06 to the disconnect signal 
will be considered. The disconnect signal consists of 
the code combinations for Figures, H and Letters. Each 
time the code combination for Figures is sensed by the 
tape-sensing levers 10-18 and transferred to slides 10-22, 
a circuit is established from ground through maze con 
tacts controlled by contact controlling members 10-23 
and over conductor 10-43 to the lower winding of relay 
12FG which operates. At its armature 2 and front con 
tact, the relay 2FG establishes a connection through re 
sistor 12-13 to negative battery, and thereby in parallel 
with its upper winding to impart a slow-release charac 
teristic to the relay. If any other code combination than 
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H follows the Figures signal, and an H will not follow 
the Figures code combination in the message address 
information or in its text because that is the disconnect 
code sequence, relay 12FG will release. When an H 
code combination follows a Figures code combination 
and is transferred to the maze contacts, the ground con 
nection will be transferred from conductor 10-43 to con 
ductor 10-44, from which it will be extended over the 
armature 7 and front contact of relay 11TR, conductor 
11-27, front contact and armature 1 and armature 2 and 
front contact of relay 12FG, and winding of relay 12H 
to battery, and that relay will operate. Relay 12H locks 
through its lower winding, armature 3 and front contact, 
conductors 12-14 and 12-18, and armature 4 and front 
contact of relay 11TR to ground. At its armature 2 and 
front contact, relay 12H prepares an energizing circuit 
for relay i2LT1. In the next rotation of transmitter 
shaft 10-17, during which the Letters signal following 
the H signal is transferred to slides 10-22, the transmit 
ter auxiliary contacts complete a circuit, traced from 
ground over conductors 10-26 and 12-16, front contact 
and armature 1 of relay 12H, conductor 12-17, and wind 
ing of relay 11TA, and the latter relay operates. It 
locks through its front contact and armature 3, conduc 
tors 11-28 and 11-29, and front contact and armature 
5 of relay 12H to ground. 
At its armature 1 and back contact, relay 11TA opens 

the circuit of transmitter clutch magnet 10-14, which 
causes arrestment of shaft 10-47 at the end of the revo 
lution in which the signal following the H signal was 
transferred and sensed. In the accompanying cycle of 
the distributor shaft 10-33, the distributor auxiliary con 
tacts 10-34 close and extend ground over conductors 
10-36 and 11-06, armature 1 and front contact of relay 
11DB, front contact and armature 2 of relay 11TA, con 
ductor 11-31, armature 2 and front contact of relay 
12H to the winding of relay 12LT1 which operates. It 
will be noted that the ground for operating the relay 
12LT1 is derived from the distributor auxiliary contacts 
and not from the maze contacts controlled by the tape 
sensing mechanism of the reperforator-transmitter. The 
character following the H signal should be a Letters 
signal. The reason for this is that the disconnection of the 
reperforator-transmitter of the secondary storage circuit 
from the distributor contacts of the input circuit occurs 
during the transmission of the code combination follow 
ing the H signal, as will be described hereinafter. The 
Letters signal has all of its significant elements of mark 
ing nature so that the reperforator-transmitter of the sec 
ondary storage circuit, even though it becomes discon 
nected during the transmission, will interpret the mark 
ing condition that is left on the grid of tube 52-27 when 
the disconnection occurs as the remainder of a Letters 
signal, followed by a stop condition, and the reperforator 
transmitter of the secondary storage circuit will record 
the Letters signal. If the character following the H sig 
nal is other than a Letters signal, it will usually be muti 
lated as received by the reperforator-transmitter of the 
Secondary storage circuit because spacing elements near 
the end of the code combination will not reach the re 
perforator. Such mutilation is sometimes beneficial, par 
ticularly if the signal should be another H. No difficul 
ties will be encountered if the signal is a Letters char 
acter and that is the preferred signal following the H 
code combination of the disconnect signal. Because of 
the possibility that some other signal than Letters may 
follow the H signal, the ground for operating relay 
12LT1 is derived from the distributor auxiliary contacts 
rather than from the maze contacts. 

Relay 12LT prepares a locking circuit for itself 
through its front contact and armature, the winding of 
relay 12LT2, and conductor 12-19 to conductor 12-18 
in the locking circuit of relay 12H. Until the distributor 
auxiliary contacts open, the operating circuit for relay 
12LT1 shunts the locking circuit, and relay 12LT2 re 
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mains unoperated. When the distributor auxiliary con 
tacts 10-34 open shortly before shaft 10-33 comes to 
rest, the locking circuit becomes effective, and relay 
12LT2 operates. 
The last-mentioned relay extends ground through its 

armature and front contact, conductors 12-21 and 13-18, 
and winding of relay 13DS to battery, and relay 3DS 
operates. It interrupts, at its armature 2 and back con 
tact, the locking circuit for relay 52J in the secondary 
storage circuit. This occurs in conjunction with the final 
cycle of the distributor shaft 10-33, in which the last 
signal sensed by contact levers 10-18 and transferred to 
the transmitter contacts, preferably a Letters signal as 
previously stated, is transmitted to reperforator-trans 
mitter 45-02. Relay 52J in turn releases relay 52B. 
Relay 52J also releases hold magnet 51-01, which per 
mits crossbar switch contacts 44–10, 44-11, 44-12, 
44-13, 44-14 and 44-16to open. The transmission con 
nections to reperforator-transmitter 45-02 and to tele 
typewriter 49-12 are interrupted, although transmission 
to the latter may have been interrupted previously by 
an action of the operator, as will be described later. 
With the crossbar switch contacts open, the circuit 

of relay 11TR is interrupted and it releases. Relay 11TR 
interrupts the locking circuits of relays 12FG, 12H, 
12LT1 and 12LT2, and those relays release. Relay 
11TR also interrupts the locking circuits for relays 11DA 
and 11DB which release. Relay 12H releases relay 
11TA. and with relays 11DA, 11DB and 12H released, 
the relay 11 HM releases, and in turn releases relay 13CP. 
Relay, 12LT2, released as stated above, releases relay 
:13DS. . . . . . 
...All of the relays in the single storage input circuit, 
described as having operated, have now been released 
with the exception of relay, 12TS. If no other message 
has followed the one assumed to have been received by 

... reperforator-transmitter 10-06, the tape-sensing head 
10-09 will close the gap between itself and the reper 
forator. head 10-11, incident to advancement, from the 
sensing position, of the signal following the H signal in 
the disconnect pattern. Underthat circumstance, con 
tacts 10-12 will open and release relay 12TS. ... If, in 
stead, another message is received immediately by re 
perforator-transmitter 10-06, relay 12TS will remain op 
erated or will reoperate, and cause the single storage 
input to make another bid for access to a secondary stor 
age circuit. . . - 

Returning, now to consideration of the operator posi 
tion at which the address information is being recorded 
on teletypewriter 49-12, the relays 42POSL, 49BSY, 
49B and 49BY are operated and teletypewriter 49-12 is 
receiving the address information, and will receive the 
message and the disconnect signal unless the operator 
takes certain actions. One action that can be taken is 
the operation of a release key, which may be operated 
when all necessary address information has been received. 
The key is identified by reference numeral 49-21, and 
upon its momentary operation, ground is extended over 
conductors 49-22 and 42-17, armature 5 and front con 
tact of relay 42POSL to the winding of relay 42RLSL 
which operates. The latter relay locks through its front 
contact and armature 3, and the back contact and arma 
ture 7 of relay 42SLL to ground. At its armature 2 
and front contact, relay 42RLSL provides an additional 
ground for lighting green lamp 42-12. At its armature 
1, it provides ground for lighting white lamp 42-18. 
At its armature 4 and back contact, relay 42RLSL dis 
connects conductor 42-08 from conductor 42-07 in the 
transmission path to teletypewriter 49-12, thereby sus 
pending transmission to the teletypewriter. 

Seizure of double storage outlet by operator 
It will be assumed that the operator determines from 

, the address, information that the message is intended 
for the double storage outlet contained in Figs. 47 to 62. 
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Jack 35-01 is the regular (as distinguished from multiple 
address) point of access of the operator's position in 
Figs. 35, 42 and 49 to the double storage outlet. The 
operator initiates seizure of the outlet by inserting plug 
42-19 of the cord of the secondary storage circuit in 
which the message is being stored into jack 35-01. A 
circuit for relay 42SLL is completed through the plug 
and jack, the circuit being traced from the winding of 
the relay, front contact and armature 7 of relay 42POSL, 
conductors 42–21 and 42-22, and the ring terminal of 
plug 42-19 to the grounded ring spring of jack 35-01. 
Relay 42SLL locks through its front contact and arma 
ture 4 and conductors 42-23 and 42-22 to the ground 
from which it operated. 

Relay 42SLL interrupts the locking circuit for relay 
42POSL, which releases. It also unlocks relay 42RLSL, 
which releases. The unlocking of these relays occurs at 
armature 7 and back contact of relay 42SLL. Had relay 
42RLSL not been operated to interrupt transmission to 
teletypewriter 49-12 and to light lamp 42-18, release 
of relay 42POSL would suspend transmission to the tele 
typewriter, since the transmission path includes armature 
6 and front contact of relay 42POSL. Relay 42SLL 
maintains lamp 42-18 lighted in the circuit through its 
own armature 7 and front contact, and armature 4 and 
back contact of relay 43DSL. Relay 42SLL, at the break 
contacts controlled by its armature 2, disconnects ground 
from the previously-traced circuit for holding relay 
52BT operated, and extends the circuit over the front 
contact associated with that armature, armature 5 and 
back contact of relay 42DSL, tip of plug 42-19, tip 
spring and make contacts 35-02 of jack 35-01, conduc 
tors 35-03 and 33-01, armature 1 and back contact of 
relay 61BR, conductors 61-01 and 61-02, armature 4 
and back contact of relay 61LB1, armature 4 and back 
contact of relay 61A1, armature 1 and back contact of 
relay 61MA1, armature 6 and back contact of relay 
61B1, armature 7 and back contact of relay 61C1, and 
winding of relay 61J1 to negative battery which has the 
same polarity as the battery connection on the winding 
of relay 52BT. 
The double storage outlet circuit, contained in Figs. 

57 to 62, includes two reperforator-transmitters, shown 
in Figs. 57 and 58, which may receive simultaneously 
from two secondary storage circuits. The reperforator 
transmitter in Fig. 57 is considered as the first storage unit 
of the outlet and all of the relays in Fig. 61 and some of 
the relays in Fig. 59 pertain to its selection and op 
eration. The reperforator-transmitter in Fig. 58 is con 
sidered as the second storage unit, and all of the relays 
in Fig. 62 and some of the relays in Fig. 60 pertain to 
its selection and operation. The remaining relays in 
Figs. 59 and 60 are common to both units. Relay 611, 
to which a path from the winding of relay 52BT has 
been extended, by its operated or unoperated condition, 
indicates whether the first storage unit of the double 
storage outlet is busy or idle. When it is busy, but the 
second storage unit is idle, the path from the winding of 
relay 52BT is extended to the winding of relay 622, and 
that relay will be operated or unoperated depending upon 
the busy or idle condition of the second storage unit. 
When relays 61J1 and 622 are both operated, the path 
which has been extended into the double storage outlet 
from the winding of relay 52BT will be terminated in 
ground, holding that relay operated, as will be described 
hereinafter. For the present, it will be assumed that 
the first storage unit of the outlet, in Fig. 57, is idle 
and available to receive a message. Relay 61J1 will be 
unoperated, and with like battery polarity at the two 
ends of the path, relay 61J1 will remain unoperated for 
the present, and relay 52BT will release. 
With relay 52BT released, as an indication of the availa 

bility of a storage unit in the outlet to which the message 
is directed, ground is extended through the armature and 
back contact of relay 52BT, conductor 52-34 and con 
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ductor " 26-01 in Fig. 26, which contains the i se 
quence circuit, armature 2 and back contact of re 
lay 26G, and winding of relay 26SE-L to battery. 
Relay 26SE-L is individual to the particular sec 
ondary storage circuit, and there is a corresponding 
relay for each of the other secondary storage circuits, the 
relay 26SE-F being allocated to the other secondary stor 
age circuit shown in full in the drawings. Two or more 
of these relays may operate simultaneously if their as 
sociated secondary storage circuits are bidding for use 
of the crossbar switch to establish connections to out 
lets. Relay 26SE-L locks through its front contact and 
armature 5, break contacts controlled by armature 2 of 
relay 26SSL, armature 1 and back contact of relay 26R, 
and front contact and armature 1 of relay 26H to ground. 
With relay 26SE-L operated, a circuit of relay 26A is 

interrupted at the armature 5 and back contact of relay 
26SE-L, the entire circuit being traced from the winding 
of relay 26A, over conductor 26-02, break contacts con 
trolled by armature of relay 26R, back contact and 
armature 5 of relay 26SE-F, break contacts controlled by 
armature 2 of relay 26SSF, back contact and armature 
5 of relay 26SE-L, break contacts controlled by armature 
2 of relay 26SSL, armature 1 and back contact of relay 
26R, and front contact and armature 1 of relay 26H to 
ground. Because the circuit of relay 26A has been in 
terrupted by relay 26SE-L, the relay 26A releases. 
At its armature 2, the relay 26A removes negative 

battery connection from the grid of tube 26-03, and con 
denser 26-04 begins to charge positively. Condenser 
26-04 and tube 26-03 comprise a timing circuit for op 
erating relay 26E if the sequence circuit does not per 
form its function within a predetermined interval. At 
its armature i and back contact, the relay 26A completes 
the circuit of relay 26G, which operates. With relay 
26G released, any operated ones of the relays 26SE, 
except the farthest to the right in the sequence, will be 
released. The reason for this is that the energizing 
circuits for all of the 26SE relays extend through arma 
tures and back contacts of relay 26G, and only one of 
the relays 26SE can have its locking circuit completed 
to the armature 1 of relay 26H, that being the relay 
farthest to the right in the sequence because it interrupts 
the possible locking circuits of all of the relays 26SE to 
the left. For example, the armature 5 of relay 26SE-F 
is in the locking path for that relay, and if the conduc 
tive path from armature 5 of that relay is traced, it will 
be found to extend through the break contacts con 
trolled by armature 2 of relay 26SSF, and to the back 
contact associated with armature 5 of relay 26SE-L. 
Because the latter relay is operated, the path is inter 
rupted at that point. Other secondary storage circuits 
awaiting access to the crossbar switch merely must wait 
until relay 26G is released, when their associated relays 
26SE will be reoperated. The energizing circuit for relay 
26H is traced, in the idle condition of the sequence cir 
cuit, through conductor 26-57, the back contact and 
armature 3 of relay 26R, break contacts controlled by 
armature 3 of relay 26SSL, armature and back contact 
of relay 26SE-L, break contacts controlled by armature 
3 of relay 26SSF, armature 1 and back contact of relay 
26SE-F, and break contacts controlled by armature 3 
of relay 26R to ground. With relay 26SE-L operated, 
the circuit for relay 26H is placed under the control of 
relay 52BT, the circuit being traced from the winding 
of relay 26H, through the back contact and armature 3 
of relay 26R, break contacts controlled by armature 3 
of relay 26SSL, armature i and front contact of relay 
26SE-L, and conductor 26-06 to conductor 52-34, over 
which relay 26SE-L was operated from the armature : 
and back contact of relay 52BT. 
With all but one of the 26SE relays released, a cir 

cuit for relay 26M is completed, the circuit being traced 
from the winding of that relay, through the back contact 
and armature 6 of relay 26SE-F close loops through 
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corresponding armatures and back contacts of others of 
the relays 26SE, and front contact and armature 7 of 
relay 26SE-L to ground. . . . . . . . 
At its armature 2 and front contact, the relay 26M 

extends ground through the back contact and armature 
4 of relay 26A, back contact and armature 4 of relay 26G, 
armature 2 and front contact of relay 26H, and winding 
of relay 26J, and the latter relay operates. At its arma 
ture 3 and front contact, relay 26M extends ground over 
conductors 26-87 and 26-08, front contact and armature 
3 of relay 26SE-L, unidirectional conducting device 26-09 
and winding of relay 26SSL to battery, and the latte 
relay operates. - , XN . 

Relay 26SSL completes a circuit for relay 26P, traced 
from the winding of that relay through the front con 
tact and armature 6 of relay 26SSL, it being impossible 
to trace a path through the back contact and armature 
8 of the same relay because it is operated, close loops 
through armatures and back contacts of intermediate 
relays 26SS in a sequence leftwardly, and the back 
contact and armature 6 of relay 26SSF to ground. Re 
lay 26P provides a locking circuit for relay 26SSL, 
traced through unidirectional current carrying device 
26-11, armature 7 and front contact of relay 26SSL, 
conductors 26-12 and 26-13, and armature 2 and front 
contact of relay 26P to ground. At its armature 3 the 
relay 26SSL transfers the holding circuit for relay, 26H 
to by-pass the armature 3 and back contact of relay 
26R, the path being traced from the junction of con 
ductors 52-34 and 26-06 over the latter conductor, 
front contact and armature 1 of relay 26SE-L, front 
contact and armature 3 of relay 26SSL, conductors 
26-14, 26-16 and 26-17 to the winding of relay 26H. 
Relay 26SSL also transfers the locking circuit for relay 
26SE-L, the circuit being traced from the winding of 
the latter relay through its front contact and armature 
5, front contact and armature 2 of relay 26SSL instead 
of through the break contacts controlled by that armia 
ture, conductors 26-18 and 26-19 by-passi?g the arma 
ture 1 and back contact of relay 26R to the grounded 
armature 1 of relay 26H through the associated front 
COItaCt. w 

Relay 26P, in addition to locking the relay 26SSL, 
completes, at its armature 1 and front contact, the 
energizing circuit for relay 26R which operates and 
locks through its armature 2 and front contact, con 
ductors 26-21 and 26-22, and front contact and arma 
ture 5 of relay 26SSL to ground. With relay 26R op 
erated, the next 26SE relay to the left of the operated 
26SS relay, which is relay 26SSL, will have the preferred 
position for obtaining access to the link circuit for the 
next connection. 
The operation of relay 26J by relays 26A and 26G 

was previously mentioned. This relay provides, at its 
upper armature, a ground connection supplementing the 
ground of armature 1 of relay 26H for locking relays, 
Such as relay 26SE-L. At its lower armature, the relay 
26J extends ground over conductors 26-23 and 26-24, 
front contact and armature 2 of relay 26SE-L, and con 
ductor 26–26 to select magnet 27-01 in the crossbar 
switch. Select magnet 27-01 prepares for closure of 
all of the crossbar switch contacts in Figs. 27, 28, 
29 and 30 that are associated with the crossbar switch 
horizontal conductors that are bracketed to Fig. 46 
in Fig. 27. In addition, the select magnet 27-01 ex 
tends ground over its armature and front contact and 
conductor 27-02, which is also in the group bracketed 
to Fig. 46 in which conductor 27-02 reappears and ex 
tends to the winding of relay 52GA which operates. 
Relay 52GA interrupts, at its armature 1 and back con 
tact, the path over which relay 52BT tested for busy 
or idle condition of the outlet, and found a reperforator 
transmitter idle and available. Since this test resulted 
in the release óf relay 52BT, the interruption of "the 
path to the winding of the relay causes it to remain re 
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leased. At its armature 1 and front contact, relay 52GA 
extends ground over conductor 52-33, break contacts 
controlled by armature 2 of relay 40SLL, conductor 
40-16, front contact and armature 2 of relay 42SLL, 
armature 5 and back contact of relay 42DSL, tip of 
plug 42-19 and jack 35-01, conductors 35-03 and 33-01, 
armature 1 and back contact of relay 61BR, conductors 
61-01 and 61-02, armature 4 and back contact of relay 
61LB1, armature 4 and back contact of relay 61A1, 
armature 1 and back contact of relay 61MA1, armature 
6 and back contact of relay 61B1, armature 7 and back 
contact of relay 61C, and winding of relay 61J1 which 
operates. 

Relay 61J1 locks through its front contact and arma 
ture 3, conductor 61-01 and the back contact and arma 
ture 1 of relay 61BR to conductor 31-01, by-passing in 
terruption points in its energizing circuit including the 
back contact and armature 7 of relay 61C1, the back 
contact and armature 6 of relay 61B1, back contact and 
armature 1 of relay 61MA1, back contact and armature 
4 of relay 61A1, and back contact and armature 4 of 
relay 61LB1. Relay 61J1 completes an energizing cir 
cuit for relay 61LA1, traced from the winding of the 
latter relay, over conductor 61-03, and the front contact 
and armature 5 of relay 61J1 to ground. Relay 61LA1 
locks through its armature 4 and front contact, and the 
back contact and armature 1 of relay 61LB1 to ground. 
At its armature 5 and front contact, relay 61 LA1 com 
pletes the circuit of relay 61A1. The latter relay ex 
tends ground over conductor 61-08. to the winding of 
hold magnet 27-03 in the crossbar switch, and the hold 
magnet closes contacts 27-04, 27-06, 27-07 and 27-08 
that were prepared by select magnet 27-01. At its 
armature 2, relay 61 LA1 extends a transmission path 
from the grid of the tube 61-04, over conductor 61-06 
armature 2 and front contact of relay 61LA1, conductor 
61-07, crossbar switch contacts 27-04, crossbar switch 
horizontal conductor 27-09 to the distributor contacts 
of reperfortor-transmitter unit 45-02 of the secondary 
storage circuit that has in storage a message for the 
double storage outlet circuit. The grid of tube 61-04 
is biased positive by a battery connection, as in the 
case of tube 52-27, that drives selector magnet 45-01 
of reperforator-transmitter unit 45-02, and the anode of 
tube 61-04 is connected over conductor 61-09, wind 
ing of selector magnet 57-01 in reperforator-transmitter 
unit 57-02 of the double storage outlet, the path con 
tinuing over conductor 57-03 and resistor 61-11 to 
positive battery. Relay 61LA1 also establishes a con 
nection from the junction of resistor 61-11 and con 
ductor 57-03, over its armature 1 and front contact 
to a resistor network associated with the grids of dual 
triode tube 61-12 which controls an alarm circuit as will 
be described hereinafter. 

Hold magnet 27-03 extends ground over its arma 
ture 2 and front contact, conductors 27-11 and 61-13, 
armature 6 and front contact of relay 61LA1, conductor 
61-14, front contact and armature 4 of relay 61J1, con 
ductor 61-16, back contact and armature 2 of relay 
61BR, conductors 61-17 and 33-02, bushing of jack 
35-01, sleeve of plug 42-19, conductor 42-24, back 
contact and armature 1 of relay 42DSL, conductor 
42-26, front contact and armature 2 of relay 52GA and 
winding of relay 52TR to battery. Relay 52TR operates 
and locks over its front contact and armature 3, con 
ductor 52-36, crossbar switch contacts 27-07 and con 
ductor 27-12, and front contact and armature 1 of hold 
magnet 27-03 to ground. 
At its armature 4, the relay 54TR completes an en 

ergizing circuit for the transmitter clutch release mag 
net 45-03 of reperforator-transmitter unit 45-02, the 
circuit being traced from battery through the winding 
of the clutch magnet, conductor 45-04, armature 4 and 
front contact of relay 52TR, conductor 52-37, armature 
3 and back contact of relay 53LT3, conductor 53-02, 
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armature 3 and back contact of relay 53TO, conductor 
53-03, back contact and armature 3 of relay 46MA, 
back contact and armature 3 of relay 46ST, conductors 
46-01 and 45-05, and transmitter stop contacts. 45-07 
to ground. Because of the fact that reperforator-trans 
mitter unit 45-02 has received a part at least of the 
message retransmitted to it by the single storage input 
circuit, the tape-sensing head 45-08 of the reperforator 
transmitter unit 45-02 will have been moved away from 
the perforating head 45-09 by tape 45-11, permitting 
contacts 45-07 to close. The specific details as to the 
transmission to the seized reperforator-transmitter unit 
of the double storage outlet circuit will be described later. 
At its armature 1, the relay 52TR disconnects conductor 
52-17 from conductor 40-13, thereby further interrupt 
ing the transmission path to the operator's position. At 
its armature 6, the relay 52TR extends ground through 
the front contact, conductors. 52-38 and 52-39, front 
contact and armature 2 of relay 52BC0, conductors 52-41 
and 40-17, armature 5 and front contact of relay 42SLL, 
break contacts controlled by armature 3 of relay 42DSL, and winding of that relay, causing the relay to operate. 
It locks through its front contact and armature 3, and 
the front contact and armature 6 of relay 42SLL, to 
ground. Relay 42DSL interrupts, at its armature 5 and 
back contact, the busy test circuit through the tip of plug 
42-19 and jack 35-01, and transfers a ground connec 
tion to the next cord circuit in sequential order for the 
same secondary storage circuit. The cord circuit in the 
right-hand portion of Fig. 42, being indicated as the last 
cord circuit in the sequential order, and the cord circuit 
at the right of Fig. 40, being indicated as the first cord 
circuit for the same secondary storage circuit, the ground 
connection is extended through the front contact and 
armature 5 of relay 42DSL the armature 2 and front 
contact of relay 42SLL, conductor 40-16, break con 
tacts controlled by armature 2 of relay 40SLL, conductor 
52-33 to armature 1 of relay 52GA at which point 
ground is also applied because relay 52GA is operated. 
When relay 52GA subsequently releases, the ground con 
nection will be extended to the armature 3 of relay 
52BC0 and ultimately over that armature and front con 
tact, when relay 52BC0 operates for the next message 
processed by the secondary storage circuit in Figs. 45 
and 52, and over conductors 52-32 and 52-31 to hold 
busy test relay 52BT operated. At its armature 4, the 
relay 42DSL interrupts the circuit of white lamp 42-18 
which is thereby cut off. At its armature 2 and front 
contact, relay 42DSL connects ground over, conductors 
42-27 and 42-28 to contact 49-04 of stepping switch 
bank 49-01 for the purpose of holding a busy indication 
on the cord circuit at the right of Fig. 42 even if the 
relay 42BDL should reoperate in response to another bid 
by the secondary storage circuit in Figs. 45 and 52 for 
access to an operator position. At its armature 2 and 
back contact, the relay 42DSL interrupts the circuit for 
relay 52BC0, which releases, and at its armature 1 and 
back contact, the relay 42DSL interrupts the locking 
circuit for relay 61J1 which releases. The operations 
resulting from the release of these two relays will be 
described hereinafter. Still another operation performed by the relay 42DS 
is the lighting of red lamp 42-29 in a circuit traced 
from that lamp through the front contact and armature 
4 of relay 42DSL, and the front contact and armature 7 
of relay 42SLL to ground. The lighting of the lamp 
42-29 is an indication to the operator that the connection 
from the secondary storage circuit to the outlet has been 
established, and that the cord plug 42-19 may be with 
drawn from jack 35-01. With the cord withdrawn from 
the jack, the locking circuit for relat 42SLL is inter 
rupted at the ring of the plug and jack, and that relay 
releases. Relay 42SLL unlocks relay 42DSL at its front 
contact and armature 6. With relays 42SLL and 42DSL 
released, the cord circuit is restored to normal, the 
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restorration including the cutting of red lamp 42-29 and 
the removal of busy ground from contact 49-04 of con 
tact bank 49-01. - ? ? 

‘. . When relay 42SLL operated, it released relay 49BY, 
but that relay leaves relay 49B locked through its front 
contact and armature 3, and the back contact and arma 
ture 1 of relay 49F2. Relay 49BY, in releasing, ex 
tends ground through its armature and back contact, and 
the front contact and armature 2 of relay 49B to the 
winding of relay 49F which operates. t its right 
hand armature, the relay 49F1 disconnects iegative bat 
tery from condenser 49-23 and the grid of tube 49-24, 
and the condenser begins to charge from positive battery 
through resistor 49-26. At its left-hand armature, the 
relay 49Fi completes a circuit traced from ground 
through the armature 2 and back contact of relay 49 F2, 
front contact and left-hand armature of relay 49: , 
and, winding of tape feed-out magnet. 49-27 of tele 
typewriter 49-12. The function of magnet 49-27 is to 
initiate the feding out of a length of tape, perhaps sev 
eral inches, to space the address information and any 
portion of the text of the message that was recorded 
by teletypewriter 49-12 from the address information of 
the next message that may be displayed at teletypewriter 
49-12. An arrangement employing a feedout magnet 
corresponding to magnet 49-27 is shown in Patent 2,381 
871, granted August 14, 1945, to W. M. Bacon, F. S. 
Kinkead and J. A. Krecek. The receiving unit shown in 
Patent 2,381,871, including a tape feedout mechanism, is 
a printing reperforator rather than a receiving-only 
printer, but the selector mechanism of the teletypewriter 
shown in Patent 1,745,633, which discloses a printer suit 
able for use as the printer 49-12, is basically similar to 
the Selector mechanism of the reperforator shown in 
Patent 2,381,871, and the feedout mechanism may be 
applied to the printer shown in Patent 1,745,633 in the 
Same manner. The disclosure of Patent 2,381,871 is in 
corporated herein by reference as part of the present speecification. 
When condenser 49-23 has become charged sufficiently 

positive to render tube 49-24 conductive, current flows 
in the plate circuit of that tube which includes the winding 
of relay 49F2 and the relay operates. At its armature 
1, the relay 49F2 unlocks relay 49B which releases, but 
has a slow-release characteristic. At its armature 2, relay 
49F2 interrupts the energizing circuit of feedout magnet 
49-27 which arrests the feeding of the tape in teletype 
writer 49-12. When relay 49B releases, it interrupts the 
circuit of relay 49F1 which discharges condenser 49-23, 
scutting off tube 49-24. Tube 49-24 releases relay 49F2, 
and the operator position is thus restored to normal. 
As previously stated, relay 42DSLL, in releasing to re 

store the cord circuit, releases relay 52BC0 which in turn 
releases relay 52BC1. With relay 52BC0 released, the 
circuit of busy test relay 52BT is reestablished at the 
break contacts controlled by armature 3 of relay 52BC9, 
and relay 52BT reoperates. At the back contact of the 
latter relay, ground is disconnected from conductor 52-34 
in the previously-traced energizing circuit for relay 26H 
in the sequence circuit. Relay 26H releases and inter 
rupts the circuit of relay 26J, which in turn releases relay 
26SE-L. Relay 26SE-L reoperates the normally oper 
ated relay 26H in a circuit traced from the winding of 
the latter relay over conductors 26-17 and 26-16, arma 
ture 3 and front contact of relay 26SSL, armature 1 and 
back contact of relay 26SE-L which is now released, 
break contacts controlled by armature 3 of relay 26SSF, 
armature 1 and back contact of relay 26SE-F, front con 
tact and armature 3 of relay 26R, and front contact and 
armature 4 of relay 26SSL to ground. Relay 26SE-L 
reoperates relay 26A in a circuit traced from the winding 
of that relay, over conductors 26-27 and 26-28, armature 
1 and front contact of relay 26SSL, armature 1 and front 
contact of relay 26R, back contact and armature 5 of 
relay 26SE-F, break contacts controlled by armature 27 
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of relay 26SSF, back contact and armature 5 of relay 
26SE-L, front contact and armature 2 of relay 26SSL, 
conductors 26-18, 26-19 and 26-29, and front contact 
and armature 1 of relay 26H to ground. With relay 26A 
reoperated, it. interrupts, at its armature 1 and back con 
tact, the energizing circuit for relay 26G which releases. 
Relay 26A then locks over its front contact and armature 
3, and the front contact and armature 3 of relay 26G. 
Relay 26SE-L also interrupts, at its front contact and 
armature 7, the energizing circuit for relay 26M which 
releases and, at its armature 2 and front contact, the 
relay 26SE-L releases select magnet 27-01, the crossbar 
switch contacts 27-94, 27-06, 27-07 and 27-08 being 
held by hold magnet 27-03. Relay 26SSL remains locked 
to relay 26P, which in turn remains operated through 
make contacts of relay 26SSL and break contacts of all 
other 26SS relays that are unoperated. The relay 26SSL, 
remaining operated, indicates the last secondary storage 
circuit that was permitted to establish a connection 
through the link circuit in Figs. 27 to 30. As long as 
battery connections to the sequence circuit in Fig. 26 are 
not interrupted, one of the 26SS relays will always be 
operated, a different one as the bidding secondary storage 
circuits are successively served, and relay 26R will remain 
operated. 

Select magnet 27-01, in releasing, disconnects ground 
from conductor 27-82, thereby releasing relay 52GA. 
Relays 52BA and 520 in the secondary storage circuit 
remain operated until completion of transmission of the 
message stored in tape 45-51, preventing seizure of the 
secondary storage circuit by another input even though 
the transmission of the message to the secondary storage 
has been concluded, and the secondary storage circuit has 
been disconnected from the input. 

It was previously stated that relay 42DSL releases relay 
61 J1 in the double storage outlet circuit to which a con 
nection has been established from the secondary storage 
circuit in Figs. 45 and 52. Relay 61, in releasing, com 
pletes energizing circuits for relays 61 BR and 62BM, the 
circuits being traced through the upper winding of relay 
61BR and over conductor 61-18, and from the upper 
winding of relay 62BM over conductor 62-01 to a point 
of junction with conductor 6-3 from which point the 
path extends in common for the two relays over con 
ductors 61-19, 61-21 and 61-22, armature 5 and front 
contact of relay 61A1, conductors'6i-23 and 61-24, back 
contact and armature of relay 61J, and back contact 
and armature 6 of relay 61MA1 to ground. Relay 61 BR 
locks through its lower winding, front contact and arma 
ture 3, conductors 61-26 and 62-02, back contact and 
armature of relay 62MA2, conductor 62-03 to a point 
of junction with conductor 62-04 which provides, through 
the armature 4 and front contact and lower winding of 
relay 62BM, a locking path for that relay, the locking 
paths for the relays 6BR and 62BM continuing in com 
mon from that point over conductor 62-06, arnature 3 
and back contact of relay 62B2, armature 2 and back 
contact of relay 62C2, and back contact and armature 
5 of relay 62A2 to ground. The function of relays 61 BR 
and 62BM is to transfer the busy test leads to the second 
storage unit of the double storage outlet circuit, compris 
ing the reperforator-transmitter unit in Fig. 58. Relay 
61BR pertains to busy testing for a secondary storage 
circuit having a regular or single address message, and 
relay. 62BM pertains to busy testing in connection with a 
multiple address message. 

Transmission of message from secondary storage circuit 
to connected outlet 

As previously stated, the relay 52TR in the secondary 
storage circuit completes the energizing circuit of trans 
mitter clutch release magnet 45-93, which operates. As 
in the case of the previously-described reperforator-trans 
mitter distributor unit, the magnet 45-03 permits clutch 
45-12 to become engaged and impart continuous rotation 
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to transmitter shaft 45-13. Cams on the shaft cause 
tape-sensing levers 45-14 to sense the code combinations 
in tape 45-11 to contact controlling members 45-16 
through transfer levers 45-18. In each revolution of 
shaft 45-13, the distributor clutch release contacts 45-19 
close and connect ground over conductors 45-21 and 
45–22 to the winding of distributor clutch release magnet 
45-23, which operates. Transmitter auxiliary contacts 
45–24 close in each revolution of shaft 45-13 and extend 
ground over conductor 45-26, but the path terminates at 
the front contact associated with armature 1 of relay 
53H, which is not operated at this time. - 

Distributor clutch release magnet 45-23 permits clutch 
45-27 to be engaged to impart rotation to distributor 
shaft 45-28. The transmitter contacts, comprising the 
make contact pair at the extreme left of each set of con 
tacts controlled by slides 45-16, are connected through 
back contacts and armatures of relay 52D to the distribu 
tor contacts that are closed, in succession, by cams on 
shaft 45-28. For marking elements, positive battery is 
connected to resistor 45-29, closed transmitter contacts 
and closed distributor contacts to transmission conductor 
27-09. For spacing elements, the transmitter contacts are 
open, So that When their corresponding distributor con 
tacts close, positive battery is disconnected from trans 
mission conductor 27-09, and only negative battery re 
mains connected at the transmitting end of the conductor 
through resistor 45-31. The transmission path is traced 
over conductor 27-09, cross-bar switch contacts 27-04, 
conductor 61-07, front contact and armature 2 of relay 
61LA1, and conductor 61-06 to the grid of tube 61-04. 
The tube repeats the signals over conductor 61-09 to 
the winding of selector magnet 57-01 of reperforator 
transmitter unit 57-02. The signals received by selector 
magnet 57-01 are reperforated in tape 57-04, causing 
the tape to feed out from the reperforator and move tape 
sensing head 57-06 away from perforator head 57-07. 

Disconnection of outlet from secondary storage circuit 
Each time that a Figures signal is sensed in tape 45-11 

of the secondary storage circuit and is transferred to 
slides 45-16, a ground connection is extended through 
the maze contacts controlled by slides 45-16, and over 
conductor 45-32 to the upper winding of relay 53FG, 
and the relay operates. The arrangement is like that 
described in connection with the single storage input cir 
cuit in that relay 53FG connects a resistor, designated 
53-04, in parallel with its lower winding, to impart a 
slow-release characteristic to the relay. Upon the oc 
currence of the Figures signal in the address information 
preceding the message or in the body of the message, the 
signal that follows the Figures signal will be some code 
combination other than an H because, as previously stated, 
the Figures, H and Letters sequence is the disconnect or 
end-of-message signal. When a signal other than an H 
code combination following the Figures signal is trans 
ferred to the slides 45-6, the previously-traced circuit 
through the upper winding of relay 53FG will be inter 
rupted, and that relay will release slowly, because resistor. 
53-04 is connected in parallel with the lower winding. 
When the relay 53FG has been operated in response 

to the Figures signal occurring as part of the disconnect 
sequence, and the code combination for the H signal has 
been transferred to slides 45-16, ground will be discon 
nected from conductor 45-32, but will be connected 
through the maze contacts to conductor 45-33, breakcon. 
tacts controlled by the armature of relay 52HA, con 
ductor 52-42, armature 2 and front contact of relay 
53FG, and lower winding of that relay to hold it op 
erated, and through the front contact and armature of 
relay 53FG and the lower winding of relay 53H to op 
erate it. 

Relay 53H locks through its upper winding and front 
contact and armature 3, conductors 53-06, 53-07 and 
52-43, and front contact and armature 5 of relay 52BA 
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to ground. At its armature 4 and front contact, the relay 
53H extends ground over conductor 53-08 to the lower 
winding of relay 52HA, which operates. Relay 52HA 
locks to the ground that was supplied over conductor 45 
33 for operating relay 53H and disconnects ground from 
conductor 52-42, thereby permitting relay 53FG to re 
lease slowly, relay 53H remaining locked. In the cycle 
of transmitter shaft 45-13, in which the code combina 
tion following the H signal is transferred and the signal 
being presumed to be a Letters signal, ground is extended 
from the transmitter auxiliary contacts 45-24 over con 
ductor 45-26, front contact and armature 1 of relay 53H 
to the winding of relay 53LT3, which operates. This relay 
locks through its front contact and armature 2, and the 
armature 5 and front contact of relay 53H. At its arma 
ture 3 and back contact, the relay 53LT3 interrupts the 
energizing circuit for transmitter clutch magnet 45-03, 
causing the arrestment of shaft 45-13 at the end of the 
cycle in which the Letters signal is transferred to the con 
tacts controlled by slides 45-16. The distributor shaft 
45-28 transmits the Letters signal following the Figures 
and H sequence, and in the cycle of shaft 45-28 in which 
the Letters signal is transferred to the outlet, the distribu 
tor auxiliary contacts 45-34 extend ground over con 
ductors 45-36 and 52-48, armature 1 and front contact 
of relay 53LT3, front contact and armature 2 of relay 
53H and winding of relay 53LT, and the latter relay 
operates. With the slides 45-16 set in accordance with 
the code combination for the Letters signal, the ground 
connection supplied over conductor 45-33 for holding 
relay 52HA operated is removed, and that relay releases. 
Since relay 53H and 53LT3 have become operated and 
locked, relay 52HA is no longer required to be operated. 

Relay 53LT1 locks through its armature 1 and front 
contact, the winding of relay 53LT2, conductors 53-09, 
53-07 and 52-43 to ground, through the front contact 
and armature 5 of relay 52BA when distributor auxiliary 
contacts 45-34 open and disconnect ground from the 
original energizing circuit for relay 53LT1, traced above, 
and relay 53LT2 operates in the locking circuit for relay 
53LT1. At its armature 2 and front contact, relay 53LT2 
completes the circuit of relay 53DS which operates. 
The last-mentioned relay connects ground over con 

ductors 53-11, crossbar switch contacts 27-06, conductor 
27-13, armature 3 and front contact of relay 61L.A. to 
the winding of relay 61 LB1, which operates. Relay 61LB1 
locks through its front contact and armature 3, conductor 
27-11, and front contact and armature 2 of hold magnet 
27-03 to ground. At its armature 1 and back contact, 
the relay 61LB1 interrupts the locking circuit of relay 
6LA1 which releases. At its armature 4 and front con 
tact, the relay 61LB1 extends a ground connection on the 
armature 5 of relay 61J1 over the back contact, con 
ductors 61-27 and 61-28, front contact and armature 
4 of relay 61LB, and conductors 61-02 and 61-0 to 
the back contact associated with the armature 1 of 
relay 61BR. This ground connection will maintain a 
busy indication for the first storage unit of the double 
storage outlet in the event that the second storage unit 
should be seized and transfer the point of access to the 
double storage outlet back to the first unit or level of 
storage, as will be described hereinafter. 

Relay 61LA1, released by relay 61LB1, interrupts the 
energizing circuit for relay 61A1 which also releases. 
Relay 61LA1 also interrupts, at its armature 2 and front 
contact, the transmission path to the grid of tube 61-04, 
thus effecting disconnection of the first storage unit of 
the double storage outlet circuit from the secondary 
storage circuit. The relay 61A1, at its armature 6, dis 
connects ground from conductor 61-08 which extends to 
the winding of hold magnet 27-03 of the crossbar switch, 
thereby causing the release of the armatures of the hold 
magnet and the release of crossbar switch contacts 27-04, 
27-06, 27-07 and 27-08. Armature 2 of hold magnet 
27-03 disconnects ground from conductor 27-11, thereby 
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unlocking relay 61LB which releases. All of the relays 
of the double storage outlet that were operated in con 
nection with the establishment of a connection to that 
outlet have been released with the exception of relays 
61BR and 62BM, which will remain operated until an 
other message directed to the double storage outlet results 
in the seizure of the second storage level thereof, as will 
be described later. 
With hold magnet 27-03 released, the ground supplied 

over its armature 1 and front contact to conductor 27-12 
is removed, this conductor also being disconnected from 
conductor 52-36, to which the ground connection was 
extended at the crossbar switch contacts 27-08. This 
path comprises the locking circuit for relay 52TR which 
releases. Relay 52TR releases relays 52BA and 52C. 
Relay 52BA interrupts the locking circuits for relays 53H, 
53LT2 and 53LT1, and those three relays release. Relay 
53H unlocks relay 53LT3 which releases. The second 
ary storage circuit thus has been restored to normal, 
leaving only the relay 52BT operated, and with relay 52C 
released, the secondary storage circuit in Figs. 45 and 52 
again is indicated as available at the allotter circuit in 
Figs. 37, 44 and 51. 
A condition precedent to the release of relay 52C upon 

the release of relay 52TR is that all of the signals in 
tape 45-11 shall have been transmitted and tape-sensing 
head 45-08 shall have closed the gap between itself and 
perforator head 45-09. The reason for this is that until 
the gap is closed an energizing circuit for relay 52C is 
traced from ground through closed transmitter stop con 
tacts 45-07, conductors 45-06 and 45-41, unilateral cur 
rent conducting device 52-49, conductors 52-51, 52-14, 
52-13, 52-2 and winding of relay 52C to battery. Since 
the release of relay 52C is necessary in order to render the 
particular level of the secondary storage circuit available 
to receive another message from an input, the circuit just 
traced, for holding relay 52C operated until the tape 
loop is exhausted, prevents the wrong addressing of tape 
that might be left in the circuit under a trouble condition. 
Retransmission of message from double storage outlet 
Returning now to consideration of the retransmission 

of the message stored in the first storage level of the 
double storage outlet, it was previously stated that tape 
57-04 feeds out of the reperforator and pivots the tape 
sensing head about its pivotal mounting. This causes 
transmitter stop contacts 57-08 to close, extending ground 
over conductor 57-09, armature i and back contact of 
relay 59S1, armature 2 and back contact of relay 59T1, 
unidirectional current carrying device 59-01 to the wind 
ing of relay 59P1, which operates. This relay completes 
a circuit for relay 59H1, traced from the winding of 
that relay over conductor 59-02, armature 1 and back 
contact of relay 60J, conductor 60-01, front contact and 
armature of relay 59P1, break contacts controlled by 
armature 5 of relay 59H1, conductor 59-05, break con 
tacts controlled by armature 4 of relay 60H2, conductors 
60-02 and 60-03, and front contact and armature 1. 
of relay 60N to ground, the relay 60N being normally 
operated. Relay 59H1 operates relay 60J in a circuit 
traced from the lower winding of that relay over con 
ductor 60-04, armature 3 and front contact of relay 
59H1, conductors 59-03 and 60-03, and front contact 
and armature 1 of relay 60N to ground. At its armature 
1 and front contact, the relay 59H1 extends a transmis 
sion path from the distributor contacts of the reperfora 
tor-transmitter distributor unit in Fig. 57, over conductor 
57-11, armature 1 and front contact of relay 59H1, con 
ductor 59-96, break contacts controlled by armature 1 
of relay 60H2, conductor 60-06, winding of relay 59AB, 
conductor 59-04, which is the outgoing side of the trans 
mission channel, and return conductor 57-12 which enters 
the switching center and is traced through resistor 57-13 to 
battery. A path from conductor 57-11 is traced through 
the normally closed stop or rest contacts of the distributor 
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to ground. Prior to the operation of relay 59H1, the 
ground is connected to conductor 59-06 through the 
break contacts controlled by armature 1 of relay 59H1 
and conductor 59-07. At its armature 8 and front con 
tact, the relay 59H1 interrupts the circuit of normally 
cnergized relay 60TC, the circuit being traced from the 
winding of the latter relay, over conductor 60-07, arma 
ture 8 and back contact of relay 60H2, conductor 60-08, 
and back contact and armature 8 of relay 59H1 to ground. 
Relay 59H also connects ground over its armature 7 
and front contact, conductors 59-09, 59-11 and 59-12, 
armature and marking contact of relay 59AB, conductor 
59-13, and lamp 57-14 to battery. Relay 59AB, being 
included in the transmission circuit comprising conduc 
tors 59-04 and 60-06, will follow transmitted signals and 
cause lamp 57-14 to flash as an indication that trans 
mission is in progress. When relay 60TC has released, 
it completes a circuit for relay 59G1, traced from the 
winding of that relay through the front contact and arma 
ture 4 of relay 59H1, back contact and armature 3 of 
relay 59S1, conductors 59-08 and 60-09 to ground, 
through the front contact and armature 1 of relay 60TC. 
At its armatures to 5, the relay 59G1 connects the 

transmitter contacts controlled by the tape-sensing mech 
anism of reperforator-transmitter distributor 57-02 to 
the distributor contacts to provide for the transmission 
of code combinations sensed by tape-sensing mechanism 
in tape 57-04. The sensing of the tape and the setting 
of the transmitter contacts in accordance with the code 
combinations sensed is controlled by transmitter shaft 
57-16, and the operation of the distributor contacts is 
controlled by distributor shaft 57-7. At its armature 
9, the relay 50G1 completes the energizing circuit for 
transmitter clutch release magnet 57-18, the circuit being 
traced from the winding of that magnet over conductors 
57-59 and 57-28, back contact and armature i of relay 
59FH, armature 9 and front contact of relay 59G-1, back 
contact and armature 3 of relay 59R1, back contact and 
armature of relay 59S1, conductor 57-99, and closed 
transmitter stop contacts 57-08 to ground. In each rev 
olution of transmitter shaft 57-16, the distributor clutch 
release contacts 57-21 close and connect ground to the 
winding of distributor clutch release magnet 57-22 which 
trips off distributor shaft 57-7 for a single revolution. 
With transmitter clutch release magnet 57-18 energized 
continuously, the transmission of the message, preceded 
by the address in formation, proceeds. 

It was previously stated that when relay 59H1 was 
operated, it completed an energizing circuit through its 
at mature 3 and front contact for the lower winding of 
relay 60, and that relay operated. The relay 60 pre 
pares, at its front contact and armature 2, a locking circuit 
for itself which will not become effective unless tape be 
comes available in the second level of the double storage 
outlet. 

End of retransmission from double storage outlet 
During the transmission of the message, relays 59H1, 

59G1 and 60J remain operated, and relay 60TC remains 
released. When any Figures code combination appearing 
in the tape is sensed and the code combination transferred 
to the transmitter contacts, a path will be established 
from ground through the maze contacts and over con 
ductor 57-23, armature 8 and front contact of relay 59G1, 
and conductors 59-14 and 59-6 to the iower winding 
of relay 59K which operates. This relay, like the relay 
53FG in the secondary storage circuit, connects a resis 
tor in parallel with its upper winding to provide for it 
a slow-release characteristic. The character signal foi 
lowing a Figures signal appearing in the address informa 
tion or the text of a message will be anything but an 
H, and when such signal is sensed and transferred, the en 
ergizing circuit for relay 59K will be interrupted, and 
that relay will release. Relay 59K will be operated in 
response to the Figures signal appearing as the first code 
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sensed code combinations through transfer levers 21-21 
and slides 2-22 to contact controlling members 21-23. 
When transmitter auxiliary contacts 21-24 close, they 
complete a circuit for relay 22TA which operates and 
locks. When the distributor clutch release contacts 21-27 
close, they complete the circuit of distributor clutch 
release magnet 21-31, which causes clutch 21-32 to 
become engaged and impart rotation to distributor shaft 
21-33. Contacts controlled by the distributor shaft op 
erate as if to transmit the code combination set up on 
the transmitter contacts, but since no connection has 
been established to a secondary storage circuit, no trans 
mission occurs. During the rotation of shaft 21-33, the 
distributor auxiliary contacts 21-34 close and complete 
a circuit prepared by relay 22TA or relay 22DA which 
operates. If the code combination transferred to the 
transmitter contacts is one of those that is to be dis 
carded, namely the Letters combination or the Blank 
combination, ground will be extended over make con 
tacts of relay 22DA to operate relay 22DC. This relay, 
if it operates, unlocks relay 22TA which releases, per 
mitting the circuit of transmitter clutch release magnet 
21-14 to reclose to initiate another cycle of shaft 21-17. 
This is the discarded feature previously described in 
connection with the single storage input circuit. If the 
code combination transferred to the transmitter contacts 
is other than one of those to be discarded, or when such 
other code combination is transferred, the relay 22DC 
will not operate, and when the distributor auxiliary con 
tacts 21-34 open, the relay 22DB will operate in a lock 
ing circuit for relay 22DA. Relay 22TA does not release, 
the circuit of transmitter clutch release magnet 21-14 is 
interrupted, and that magnet releases, causing shaft 21-7 
to be arrested. Distributor shaft 2-33 also comes to rest 
at the end of the revolution initiated during the last 
revolution of shaft 21-17 before that shaft comes to 
rest. Relays 22TA, 22DA and 22DB are now operated. 
These operations were fully described in the description 
of the single storage input circuit. 
At the time of closure of transmitter stop contacts 

21-12, the ground connection supplied over conductor 
21-13 was extended from the junction of that conductor 
with conductor 21-02, over conductor 21-03 and uni 
lateral current conducting device 24-02 to armature 2 
of relay 24MAT. The condition of relay 24MAT will 
now be examined. 

In Fig. 23 two stepping switches are shown, each com 
prising two contact banks. Stepping switch 23RM com 
prises contact banks 23-09 and 23-11, the contactors of 
which are operable by stepping magnet 23-12 and switch 
23SM comprises contact banks 23-13 and 23-14, the 
contactors of which are operable by stepping magnet 
23-16. Corresponding contacts of contact banks 23-11 
and 23-14 are connected together, and the contactor of 
contact bank 23-14 is grounded. Jumpers interconnect 
all the contacts of contact bank 23-13 and a path ex 
tends from the jumpers over conductor 23-17 to arma 
ture 1 of relay 24MAT. The contactor of contact bank 
23-13 is connected through the break contacts of step 
ping magnet 23-16 and the winding of relay 23-18 to 
battery. Relay 23-18 is energizable to complete the 
circuit of stepping magnet 23-16 which in turn will 
interrupt the energizing circuit of relay 23-18, this being 
a self-stepping arrangement. Similarly, the contacts of 
contact bank 23-09 are interconnected by jumpers, and 
a path is extended from the jumpers over conductor 23-19 
to the back contact associated with armature 4 of relay 
24MAT. The contactor of contact bank 23-09 is con 
nected through the break contacts of stepping magnet 
23-12 and the winding of relay 23-21 to battery. This 
will be recognized as a self-stepping circuit for stepping 
switch 23RM. 
The function of stepping switch 23RM is to register 

or count complete messages received from teletypewriter 
23-01 and placed in storage in reperforator 21-06, and 
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the function of stepping switch 23SM is to register and 
count complete messages retransmitted from tape 21-08, 
When there are no messages in storage in tape 21-08, 
the contactors of stepping switches 23RM and 23SM 
occupy corresponding positions whereby a path is ex 
tended from ground through the contactors and corre 
sponding contacts of stepping switch banks 23-14 and 
23-11 and conductor 23-22 to the winding of relay 
24MAT, operating that relay. Since it has been assumed 
that tape-sensing head 21-09 has just moved away from 
engagement with punch block 21-11 for the storing of 
a message, there being no other messages in storage, the 
contactors of contact banks 23-11 and 23-14 have been 
shown in engagement with corresponding contacts, and 
relay 24MAT is shown operated. The stepping magnets 
23-12 and 23-16 are interrupted at the armatures 4 
and , respectively, of relay 24MAT, so that the stepping 
magnets cannot operate. With relay 24MAT operated, 
the ground connection extended through the unilateral 
current conducting device 24-02 to armature 2 of relay 
24MAT is continued through the front contact and the 
winding of relay 24TS to operate that relay, and it locks 
throught its front contact and armature 2 and conductors 
24-03 and 24-04 to the ground supplied through the 
transmitter stop contacts 2-12 and conductors 21-13 
and 25-03, by-passing the armature 2 and front contact 
of relay 24MAT. At its armatures and 4, relay 24TS 
disconnects ground from the front contact associated 
with armature 1 and from the armature 4, respectively, 
of relay 24MAT, so that the self-stepping circuits for 
stepping magnets 23-2 and 23-16 cannot become effec 
tive until relay 24TS releases, even though relay 24MAT 
releases first. No operations result immediately from 
the operation of relay 24TS. 
Bid by keyboard receiving input for access to secondary 

storage circuit 
The keyboard receiving input circuit is not permitted 

to make a bid for access to a secondary storage circuit 
until one complete message has been recorded. The 
reception of the complete message is manifested by the 
response of reperforator 21-06 to the end-of-message or 
disconnect signal comprising the code combinations for 
Figures, H and Letters. For this purpose, reperforator 
21-06 is provided with contacts 21-28 and 21-29, that 
close momentarily during the receiving cycles of the re 
perforator in which the Figures and H signals, respec 
tively, are perforated in tape 21-08. The reperforator 
21-06 is also provided with make contacts 21-26 which 
close momentarily in every receiving cycle of the re 
perforator. The interval of closure of contacts 21-26 
is shorter than that of contacts 21-28 and 21-29, and 
has its center point coinciding substantially with the 
center point of the other two intervals so that either of 
the contacts 21-28 and 2-29 closes before and opens 
after contacts 21-26. 

In response to any Figures code combination received 
from the teletypewriter 23–01 by reperforator 21-06, 
contacts 21-28 close and connect ground over conductor 
21-36, lower winding of relay 25 FGR, and lower wind 
ing of relay 25UN to battery. Relay 25 FGR operates 
and the current in this path, flowing through the lower 
winding of relay 25UN, urges the grounded armature of 
the latter relay into engagement with its left-hand contact, 
which it normally engages. During the closure of uni 
versal contacts 21-26, ground is extended over conduc 
tor 21-37, and the upper winding of relay 25 UN to 

The current through this winding is in the 
direction to move the armature of relay 25UN away from 
the left-hand armature, but the current through the lower 
winding predominates, and being of longer duration, the 
armature of relay 25UN does not leave its left-hand 
contact. Relay 25FGR locks through its upper winding 
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and armature 2 and front contact, and the left-hand 
contact and armature of relay 25UN. 
When an H signal follows the Figures signal, as it 

would only in the disconnect sequence, ground is con 
nected through contacts 21-29 and conductor 21-38, 
armature 1 and front contact of relay 25FGR, upper 
winding of relay 25FHR, and lower winding of relay 
25UN to battery. Relay 25FHR operates, and the current 
through the lower winding of relay 25UN dominates 
and prevents the current through the upper winding 
during the closure of contacts 21-26 from operating the 
armature of relay 25UN away from its left-hand contact. 
When any other code combination than H follows the 
Figures signal, as in the body of a message, no circuit is 
established through the lower winding of relay 25UN at 
the time that contacts 21-26 are closed to provide a flow 
of current through the upper winding, and the latter cur 
rent causes the armature of relay 25UN to be disengaged 
from its left-hand contact, unlocking and releasing relay 
25FGR. 

Relay 25FHR, having operated, locks through its lower 
winding and front contact and armature 2, and the front 
contact and armature 3 of relay. 25FGR to ground. At 
its armature 1, the relay 25FHR disconnects ground from 
conductor 25-03 extending to the winding of normally 
energized relay 24FHA which has a slow-release char 
acteristic. Before this relay has had time to release, 
a ground is extended from armature 1 of relay 25FHR 
through the front contact, conductor 25-04, front con 
tact and armature of relay 24FHA, conductor 24-06, 
and winding of stepping magnet 23-12 of stepping Switch 
23RM to battery. The stepping magnet operates and 
prepares to advance the contactors of the stepping switch 
upon the interruption of the energizing circuit for the 
stepping magnet. This occurs when relay 24FHA re 
leases, the energizing path for relay 24MAT being inter 
rupted at the contactor associated with stepping Switch 
bank 23-11. 
The H signal should be followed by a Letters signal, 

in connection with the reception of which the energizing 
circuit for the upper winding of relay 25UN will be com 
pleted without corresponding completion of the circuit 
through the lower winding, whereby the armature will 
be disengaged from the left-hand contact to interrupt 
the locking circuit for relay 25FGR. This relay re 
leases and in turn unlocks relay 25FHR which releases. 
The relay 25FHIR interrupts the circuit for stepping mag 
net 23-12 and reestablishes the energizing circuit for 
relay 24FHA. The release of the stepping magnet, as a 
result of the release of relay 25FHR, will probably occur 
before the release of relay 24FHA, if a. Letters signal 
follows the H signal. If it should happen that another H. 
signal follows instead of a Letters signal, relays 25FGR 
and 25FHR would remain locked up, but relay 24 FHA 
would release and permit the advancement of the con 
tactors of stepping magnet 23RM. Relays 25FGR and 
25FHR would be released in response to the next signal 
received from teletypewriter 23-01 unless it should also 
happen to be an H signal, but would remain operated 
and locked until such next signal were received, it being 
likely that it would be the first signal of the next message 
transmission. 

With relay 24MAT released, an energizing circuit for 
relay 25STC is completed, the circuit being traced from 
the winding of that relay through the break contacts con 
trolled by its armature 3, back contact and armature 1. 
of relay 25TH, conductors 25-06 and 25-07, back con 
tact and armature 3 of relay 24MAT, now released, front 
contact and armature 3 of relay 24TS, now operated, 
conductor 24-07, front contact and armature 2 of relay 
22DB, now operated, back contact and armature 1 of 
relay 22TR, which is unoperated, and break contacts con 
trolled by armature 5 of relay 22HM to ground, and 
relay 25STC operates. It locks through its front. con 
tact and armature 3 and conductors 25-08 and 25-07, 
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the path continuing as previously traced through the 
break contacts controlled by armature 5 of relay 22HM. 
Relay 25STC makes a bid for access to a secondary 
storage circuit in the same manner as relay 13STC, and 
the description will not be repeated. In the meantime, 
other messages may be received from teletypewriter 23-01 
while the secondary storage circuit is being seized, and 
an operator's position is also being seized for routing 
thereto of the address information preceding the message 
which moved stepping switch 23RM one step out of cor 
respondence with stepping switch 23SM. For each mes 
sage thus received and recorded in tape 21-08, the con 
tacts 21-28 and 21-29 of reperforator 21-06 that respond 
to the end-of-message signal will cause the advancement 
of stepping switch 23RM another step. 

Counting of messages received and retransmitted 
by keyboard receiving input 

It will be assumed that the seizure of a secondary 
storage circuit and an operator's teletypewriter are com 
pleted, and that the transmission of the message from tape 
21-08 is initiated, these operations being the same as 
described with reference to the single storage input cir 
cuit. Relays 24FG and 24H operate in response to the 
Figures and H code combinations of the disconnect sig 
nal ending the message, and upon the operation of relay 
24H a ground connection is extended through its arma 
ture 5 and front contact, armature 2 and back contact 
of relay 24LT1, armature 2 and back contact of relay 
24LT2, conductor 24-08, and winding of stepping magnet 
23-16 of stepping switch 23SM to energize the magnet 
and prepare for advancement of the contactors. When 
relay 24LT1 operates during the closure of the distributor 
auxiliary contacts 21-34 in connection with the trans 
mission of the code combination following the Figures 
signal, it interrupts the energizing circuit for stepping 
magnet 23-16, permitting that magnet to release and 
advance the contactors of stepping switch 23SM one step. 
If no additional messages have been received, the con 
tactors of stepping Switch 23SM will have advanced into 
correspondence with those of stepping switch 23RM to 
reestablish the energizing circuit for relay 24MAT. Re 
lay 24H, in operating, provides a holding circuit for re 
lay 24TS through the armature 7 and front contact of 
relay 24H. If no additional messages have been received, 
the contacts 21-12 will have been opened by tape-sensing 
head 21-09 incident to its last step, unless a series of 
Letters signals happens to follow the H code combination 
of the disconnect signal. If there are no Letters signals, 
the relay 24TS releases when it is unlocked by the release 
of relay 24H, thus restoring the input to normal. If 
there should be Letters signals, the contacts 21-12 will 
not open when relay 24H releases, and relay 24TS will 
remain locked. The transmitter will then advance, sense 
and discard the Letters signals, in the manner previously 
described, until contacts 21-12 open, whereupon relay 
24TS will release, 

If the reperforator 21-06 should be receiving another 
message at the time the disconnect signal comprising the 
code combinations for Figures, H and Letters is decoded 
by the maze contacts and is transmitted by distributor 
shaft 21-33, relay 24MAT will reoperate because step 
ping magnet 23-16 will have been operated and released 
in response to the disconnect signal, and the positions of 
the contactors of stepping switches 23RM and 23SM 
will match. Under this circumstance, relay 25STC can 
not reoperate to place another bid for access to a secon 
dary storage circuit, even though relay 24TS remains 
operated. The operation of relay 25STC will await re 
sponse of reperforator 21-06 to the Figures, H and Let 
ters.code combinations comprising the disconnect signal 
ending the message then being received. The response 
of reperforator 21-06 to that sequence of signals causes 
the advancement of stepping switch 23RM one Step, 
whereupon relay 24MAT will release and relay 25STC 
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will operate. If more than one additional message is in 
storage in tape 21-08 when the disconnect signal ending 
a message is sensed and transmitted from the tape, the 
advancement of stepping switch 23SM, incident to the 
transmission of the disconnect signal, will not result in 
matching of the contactors of that stepping Switch with 
those of stepping switch 23RM, and relay 24MAT will 
not reoperate. With relay 24MAT released, and relay 
24TS remaining operated, relay 25STC can operate to 
place another bid for access to a secondary storage circuit. 

It may happen that tape 21-08 becomes torn, and 
because of this or some other trouble, the selectors may 
be out of step with the messages in the tape. An ar 
rangement is provided for automatically advancing the 
stepping switches to bring them into matching condition. 
As previously stated, when the contactors of the two 
stepping switches are out of matching condition, there 
can be no energizing circuit for relay 24MAT, and that 
relay will remain released. If relay 24TS should be 
released due to opening of its locking circuit at the 
transmitter stop contacts 21-12, the locking circuit also 
being open at the armature 7 and front contact of relay 
24H, a circuit for energizing relay 23-21, through 
the armature and back contact of stepping magnet 23-12, 
will be completed, the circuit being traced from ground 
through the armature 4 and back contact of relay 24TS, 
armature 4 and back contact of relay 24MAT, conductor 
23–19, interconnected contacts of contact bank 23-09 
and the associated contactor, back contact and armature 
of stepping magnet 23-12, and winding of relay 23-21 
to battery. The relay completes the energizing circuit 
for stepping magnet 23-12 which, in turn, interrupts 
the energizing circuit for relay 23-21, thus comprising 
a self-stepping circuit for the stepping Switch. Similarly, 
a circuit for relay 23-18 will be completed, traced from 
ground through the armature and back contact of relay 
24TS, back contact and armature 1 of relay 24MAT, 
conductor 23-17, interconnected contacts of stepping 
switch bank 23-13 and associated contactor, back con 
tact and armature of stepping magnet 23-16, and wind 
ing of relay 23-18 to battery. The contactors of stepping 
switch 23SM will be self-stepped by means of this circuit. 
If the contactors should happen to arrive in matching con 
dition before they reach the positions in which they are 
shown in Fig. 23, a circuit for relay 24MAT will be com 
pleted through the contact banks 23-1 and 23-24 and 
associated contactors. Relay 24MAT, in operating, 
would interrupt the self-stepping circuits for the stepping 
Switches and they would remain in matching condition. 
The first contact of each of the stepping switch banks 
23-09 and 23-13 is not connected to the other contacts 
of the bank by a jumper connection. If the stepping 
switches do not arrive in matching condition before their 
contactors reach the No. 1 contacts, the positions in which 
they are shown in Fig. 23, the advancement of the con 
tactors will be arrested upon arrival of the contactors in 
those positions, because, upon the arrival of both Switches 
in the No. 1 position, the circuit of relay 24MAT will be 
reestablished through contact banks 23-1 and 23-14. 

If, because of some trouble that prevented the orderly 
retransmission of messages received in storage in the 
keyboard receiving input circuit, more messages should 
be received and stored than the message counting appara 
tus comprising the stepping switches 23RM and 23SM 
is arranged to accommodate, in the normal operation of 
the circuit only those messages in excess of that number 
will be retransmitted automatically, because the relative 
positions of the two stepping switches would differ only 
by the number of messages in excess of the normal ca 

- pacity. The reason for this is that when the excess num 
ber had been transmitted, the stepping switches would 
'come into matching positions which would correspond to 
the condition in which all stored messages have been 

: transmitted, and no further retransmission would take 
place. Since a system of the type herein described would 
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48 
ordinarily be engineered to accommodate all conditions 
normally encountered, it is to be expected that adequate 
message storage capacity would be provided by the 
stepping switches, and that if the number of contacts 
in one stepping switch bank did not afford adequate ca 
pacity, switches having larger numbers of contacts in the 
contact banks would be employed or an additional bank 
of each switch would be allotted for registering messages 
in storage by employing single ended switch bank con 
tactors disposed 180 degrees out of phase. Upon the 
occurrence of an abnormal message storage condition, 
as described above, the situation may be remedied by 
the momentary operation of selector stepping key 23-23 
which connects ground to stepping magnet 23-16 to 
operate it. Upon the release of key 23–23, the brushes 
associated with stepping switch 23SM advance one step, 
thereby bringing them out of correspondence with the 
brushes of stepping switch 23RM and permitting the re 
transmission of messages to proceed until all in storage 
have been retransmitted. 
Cord circuit operations routing multiple address message 

It will be assumed that the secondary storage circuit 
seized by the keyboard input circuit for storage of the 
multiple address message is the one shown in Figs. 31, 
32, 38 and 39, and that the operator position, at which 
the address information preceding the message is dis 
abled, is the one contained in Figs. 33, 34, 40, 41, 47 
and 48. The cord circuit in that operator position that 
is allocated to the secondary storage circuit in Figs. 31, 
32, 38 and 39 is the one having relays 40BDF, 40POSF, 
40SLF, 40DSF and 40RLSF. The cord circuit operates 
in the same manner as previously described, and the ad 
dress signals are impressed upon the grid of tube 47-27. 
This tube repeats the signals to selector magnet 47-28 
of teletypewriter 47-29 in the operator position. When 
all of the address information has been recorded on tele 
typewriter 47-29, the operator may disconnect the tele 
typewriter and suspend transmission of the text of the 
message thereto by momentarily operating key 40-18. 

In order to prepare for the seizure of the three out 
lets designated by the addresses preceding the message, 
the operator must establish a connection from the cord 
circuit of the secondary storage circuit in which the mes 
sage is being recorded, this being the cord circuit in the 
left-hand portion of Fig. 40, to jacks and associated cord 
circuits especially provided for the routing of multiple 
address messages. Three such cord circuits are shown 
in Figs. 41 and 48, and their associated jacks are shown 
in the lower portion of Fig. 33. 

It will be assumed that the first of the three cord cir 
cuits, at the left of Figs. 41 and 48, is already in use in 
connection with a multiple address message, and so is 
not available for routing of the message presently under 
consideration. It will also be assumed that the three 
cord circuits shown in Figs. 41 and 48 are the only mul 
tiple address cord circuits located in the particular opera 
tor's position. Since the message has three destinations, 
it will be necessary for the operator to use three multiple 
address cords, and having only two available in her own 
position, she must look to the operator position at the 
right for availability of another cord circuit. It will be 
assumed that the operator position, shown in Figs. 35, 36, 
42, 43, 49 and 50, is the one located next at the right, 
and that it has at least two multiple address cord circuits, 
shown in Figs. 43 and 50, and further, that the first of 
those two cord circuits, shown at the left of Figs. 43 and 
50, is idle. 
The first step is the insertion of cord circuit plug 40-19 

into jack 33-03. An energizing circuit is established 
through the cord and jack for relay 41J2, the circuit being 
traced from ground through resistor 41-01, winding of 
relay 41J2, conductor 41-02, ring spring of jack 33-03, 
ring terminal of plug 40-19 of the cord circuit, con 
ductors 40-21 and 40-22, armature 7 and front contact 
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of relay 4OPOSF, which would be operated at this time, 
and winding of relay 40SLF to battery. The magnitude 
of resistor 41-01 is such that insufficient current flows 
to operate relay 40SLF, but the current is sufficient to 
operate relay 41J2. Relay 41J2 exends ground over 
conductor 41-03 to the winding of relay 48C2. At its 
front contact and armature 7, relay 48C2 connects ground 
over conductor 48-01 to light green lamp 41-04 to in 
dicate the second cord circuit as the first of three to be 
used in seizing outlets to which the message is directed. 
At a number of armatures and back contacts, the relay 
48C2 severs paths extending to the first multiple address 
cord circuit at the left, this being necessary because the 
second cord circuit of the set is to be the first one of 
three used for routing the message to the designated out 
lets. No other relay operations result immediately from 
insertion of plug 40-19 into jack 33-03. 

It has been assumed that the message is directed to 
the double storage outlet, the single storage outlet and 
the direct connected outlet. The jack, in the operator 
position shown in Figs. 33, 34, 40, 41, 47 and 48, by 
which access to the double storage outlet is gained, is 
jack 34-03, and the operator may insert plug 41-06 of 
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the second cord circuit in Fig. 41 into this jack. The 
jack in the same operator position, by which access to 
the single storage outlet is obtained, is jack 34-01, and 
plug 41-07 of the third cord circuit in Figs. 41 and 48 
may be inserted into jack 34-01. Although the dotted 
line sections in Fig. 48 indicate that there may be more 
than three multiple address cord circuits in the position 
and that the one at the extreme right in Figs. 41 and 48 
is the last of a plurality exceeding three in number, those 
dotted sections are being disregarded for the purposes of 
the present description so that the manner in which an 
operator may make use of a cord circuit in another operat 
ing position may be described. The jack 34-02 is the 
one that gives access to the direct connected outlet, the 
plug 43-01 of the first multiple address cord circuit in 
the operator position in Figs. 35, 36, 42, 43, 49 and 50 
may be inserted into that jack. Alternatively, it is per 
missible for the operator to insert plug 43-01 into jack 
36-06 which has its springs and sleeve connected in mul 
tiple to the corresponding springs and sleeve, respectively, 
of jack 34-02, and is the jack in the multiple address 
jack field of the operator position in Figs. 35, 36, 42, 43, 
49 and 50 that gives access to the direct connected outlet. 
Plug 43-01 may be inserted into whichever of the jacks 
34-02 and 36-01 it will most conveniently reach. The 
dotted sections of conductors extending leftwardly from 
contacts of relay 50C1 may be taken as indicating that 
the cord circuit containing that relay is not the first one 
in this operator position, or that there are other multiple 
address cord circuits in other positions intervening the 
last multiple address cord circuit shown in Figs. 41 and 
48 and the first multiple address cord circuit shown in 
Figs. 43 and 50. For the purposes of the present de 
scription, these dotted sections are being disregarded. 

Multiple address cord circuit plugs have now been in 
serted into multiple address circuit jacks of the three out 
lets to which the message is addressed. The operator then 
momentarily operates key 43-02 associated with the last 
cord circuit used. Each of the multiple address cord cir 
cuits has such a key. Key 43-02 completes a circuit for 
relay 50KY1, traced from the winding of that relay over 
conductor 50-01, key 43-02, conductors 43-03 and 50-02, 
armature 6 and back contact of relay 50C1 which is un 
operated, conductor 50-03, which is included in a group 
of conductors bracketed together and extended over dot 
and dash line 50-04 to Fig. 48 where conductor 50-03 
reappears and the path is continued through the back 
contact and armature 7 of relay 48KY3, conductor 
48-02, armature 6 and back contact of relay48C3, con 
ductor 48–03, back contact and armature 7 of relay 
48KY2, conductor 48-04, and armature 6 and front con 
tact of relay 48C2 to ground, relay 48C2 being operated. 
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Relay 50KY1 operates over this circuit and locks in a 
path traced from its winding through its front contact . 
and armature 7 to conductor 50-02, and thence over its 
operating path to ground at the armature 6 and front 
contact of relay 43C2. 

Kelay SUKY 1 completes a circuit for lighting lamp 
33-ua associated win Jack 35-04 of that multiple address 
cord circuit to indicate that the cord circuit is busy and 
that its jack 35-U4 is not available to receive the regular 
cord plug of a secondary storage circuit for the setting up 
of anotner multiple address connection. The circuit of 
lamp 35-05 is traced from the lamp, which has a battery 
connection on one terminal, over conductor 35-06 and 
armature 9 and front contact of relay 50KY1 to ground, 
this contact being one of a number of contacts of relay 
50KYi that have ground connected thereto. The ground 
connection is also extended from armature 9 over con 
ductor 50-06, armature 2 and back contact of relay 50C1, 
conductor 50-07, which is included in the group repre 
sented by dot and dash line 50-04, back contact and arma 
ture 9 of relay 48KY3, conductor 48-06 to the busy lamp 
33-06 associated with jack 33-07 of the second cord cir 
cuit of the set of three that is being used for establishing 
this connection, namely the extreme right-hand cord cir 
cuit in Figs. 41 and 48. From armature 9 of relay 48KY3, 
the ground connection is also extended over conductor 
48-07, armature 2 and back contact ofrelay 48C3, con 
ductor 48-08, back contact and armature 9 of relay 
48KY2 and conductor. 48-09 to busy lamp 33-08 as 
Sociated with jack 33-03 which has received the cord 
plug of the secondary storage circuit in which the multiple 
address message is awaiting retransmission when the out 
lets shall have been seized. Because of the fact that relay 
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48C2 is operated, the ground connection supplied over the 
back contact and armature 9 of relay 48KY2 is not ex 
tended from the armature 2 of relay 48C2 to circuits as 
Sociated with relay 48KY1. It has been assumed that the 
multiple address cord circuit at the extreme left of Figs. 
41 and 48 was busy at the time.that plug 40-19 was to be 
inserted into multiple address jack 33-03, and under that 
circumstance, lamp 33-09 associated with jack 33-11 of 
the first multiple address cord circuit in Figs. 41 and 48 
would be lighted directly from relay 48KY1, which would, 
be operated. . . . . . . . ?. 
At its front contact and armature 4, relay 50KY1 ex 

tends ground over conductor 50-32, armature 3 and back 
contact of relay 50C1, conductor 50-33, included in the 
group bracketed together and extended over dot and dash 
line 50-04 to Fig. 48 in which conductor 50-33 continues, 
the path then extending through armature. 3 and back 
contact of relay 48C3, conductor 48-32, armature 3 and 
front contact of relay 48C2, which is operated, conductor 
48-33 to the junction of resistor 41-01 and the left-hand 
terminal of the winding of relay 41J2. The ground con 
nection applied over the path just traced short-circuits re 
sistor 41-01, and increases the flow of current in a path 
previously traced through the winding of relay 41J2, con 
ductor 41-02, ring spring of jack 33-03, ring of plug 40 
19, conductors 42-21 and 40-22, armature 7 and front 
contact of relay 40POSF, and winding of relay 40SLF to 
battery. The current that flowed in this path prior to the 
shunting of resistor 41-01 was sufficient to operate relay 
41J2, but was insufficient to operate relay 40SLF. With: 
the resistor 41-01 shunted, the increased current permits. 
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relay 40SLF to operate in series with relay 41J2. Relay. 
40SLF locks through its armature 4 to conductor 40-21; 
over which it has been energized. It performs the opera 
tions previously described in connection with the descrip 

70 tion of operation of relay 42SLL, including the release of 
relay 40POSF and the lighting of white lamp 40-24, but 
it does not yet connect the winding of busy test relay” 
38BT in the secondary storage circuit to the outlets that 
are to be seized as a result of insertion of the several 
multiple address circuit cords into the outlet jacks, 
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With relay 50KY operated, ground is disconnected at 
the back contact and armature 3 of the relay from con 
ductor 50-08, which terminates at one of the contacts of 
a contact bank 50-09 of a stepping switch which has a sec 
ond contact bank 50-11 and is operated by stepping mag 
net 50-12. Another operation performed by relay 50KY1 
is the completion of an energizing circuit for relay 50STA 
in the control circuit for the stepping switch, the en 
ergizing path being traced from the winding of that relay 
over conluctors 50-13, 50-14 and 50-16, front contact 
and armature 6 of relay 50KY, conductor 50-17, arma 
ture 11 and back contact of relay 50C1, conductor 50-18, 
included in the group extended to Fig. 48 over dot and 
dash line 50-04, armature 11 and back contact of relay 
48C3, conductor 48-11, armature 11 and front contact 
of relay 48C2, conductor 48-12, and back contact and 
armature 3 of relay 41ST2 to ground. With the con 
tactor of contact bank 50-09 of the stepping switch en 
gaging any other contact than the one from which ground 
has been removed, and assuming, therefore, that the con 
tactors are in the positions shown, an energizing circuit 
for relay 50MAS is completed by relay 50STA, the path 
being traced from battery through resistor 50-19, arma 
ture and back contact of stepping magnet 50-12, winding 
of relay 50MAS, right-hand armature and front contact 
of relay 50STA, contactor associated with contact bank 
50-09, the contact engaged thereby, conductor 50-21 to 
armature 3 of relay 48KY1. If that relay should be re 
leased, the armature 3 will be receiving ground through 
the back contact to complete the circuit for relay 50MAS. 
If relay 48KY1 should be operated, as has been assumed, 
the armature 3 would engage the front contact, and the 
path would be extended to the armature 12 of relay 48C1 
and to the back contact associated with armature 12 of 
relay 48C2. Since relay 48C2 is operated, the armature 
12 is disengaged from the front contact. If, therefore, the 
ground connection is to be obtained with relay 48KY1 
operated, it must be found through the armature 12 and 
front contact of relay 48C1, conductor 48-13, and the 
front contact associated with armature 3 of relay 41ST1. 
Without determining at this point the circumstances under 
which relay 41ST1 would be operated, it will be noted 
that with relay 48KY1 operated, the relay 48C1 must also 
be operated if a ground connection is to be obtained. 
This situation should be compared with the presently 
described condition of the multiple address circuit in ac 
cordance with which relay 48C2 of the first cord circuit 
and relay 50KY1 of the last cord circuit involved in the 
setting up of a multiple address connection are operated. 
The only way that relays 48KY1 and 48C could both be 
operated would be that a multiple address cord circuit had 
been used for setting up a connection for a single address 
message, by the insertion of the regular cord circuit for a 
secondary storage circuit into jack 33-11, the insertion of 
plug 41-05 of the first multiple address cord circuit into 
the multiple address jack of the desired outlet and by the 
operation of key 41-08. Such operation, while not serv 
ing a particularly useful purpose, is possible although not 
likely to be employed. 

In any case, if not more than one group of multiple 
address cord circuits is seeking connection to outlets, 
ground will be removed from only one of the terminals 
of contact bank 50-09, and all other terminals will 
have ground so that relay 50MAS will be operated. At 
its armature 2, the relay 50MAS completes the ener 
gizing circuit of stepping magnet 50-12 which, in turn, 
interrupts the energizing circuit of relay 50MAS, that 
relay in turn releasing the stepping magnet and causing 
the advancement of the contactors to the next contact. 
They will continue to advance until the contactor asso 
ciated with contact bank 50-09 encounters a contact 
which is not grounded, and at that point the contactors 
will be arrested. When the contactors come to rest, 
ground will be extended over the left-hand armature and 
front contact of relay 50STA, armature and, front con 
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tact of relay 59MAA, which is normally energized, but 
is released by stepping magnet 50-12 and relay 50MAS 
during the advancement of the contactors, back contact 
and armature 3 of relay 50MAS, the contactor asso 
ciated with contact bank 50-11 of the stepping Switch, 
the contact in engagement with which the contactor 
comes to rest, conductor 5-22, front contact and arma 
ture 1 of relay 50KY2, conductor 50-23, and winding 
of relay 43CONN to battery, and this relay operates. 
The relay locks through its front contact and arma 

ture 4, conductors 43-04 and 50-24, armature 9 and 
back contact of relay 500, conductor 50-26, which is 
among those grouped and represented by dot and dash 
line 50-04, conductor 48-14, armature 9 and back con 
tact of relay 48C3, conductors 48-6 and 48-7, arma 
ture 9 and front contact of relay 48C2, conductor 48-18, 
break contacts controlled by armature 2 of relay 41ST2, 
conductor $5-09, and front contact and armature 8 of 
relay 48C2 to ground. Relay 43CONN1 extends the 
ground connection from which it is locked, over its arma 
ture 5 and front contact, conductor 43–96, armature i 
and back contact of relay 50C1, conductor 58–27, which 
is among those represented by dot and dash line 56–04, 
back contact and armature 1 of relay 48KY3, conductof 
48-19, and winding of relay 4 CONN3 to battery, and 
this relay operates. It locks through its front contact 
and armature 4, conductor 4E-1 to conductor 48-14 
over which the locking ground was supplied for relay 
43CONNi. At its armature 5 and front contact, re 
lay 41CONN3 extends the same ground connection over 
conductor 41-12, armature 1 and back contact of relay 
48C3, conductor 43-2i, back contact and armature of 
relay 48KY2, and conductor 48-22 to the winding of 
relay 41CONN2, which operates. This relay locks 
through its front contact and armature 4 and conductor 
4-13 to conductor 48-17, included in the locking cir 
cuit for relays 41CONN3 and 43CONN1. Relay 
4,CONN2 connects ground through its front contact 
and armature 5 to conductor 41-14, which extends to 
armature of relay 48C2 where the path terminates 
because that relay is operated and the armature has 
no front contact. 
Each of the relays 41CONN2, 41CONN3 and 

43CONN1, at its armatures 1, 2 and 3, connects the 
tip, ring and sleeve, respectively, of the associated cord 
plug of the cord circuit to paths which will be described 
hereinafter. These are the plugs. 41-06, 43-97 and 43-0 
for the three relays in the order in which the relays were 
last enumerated. The tip of plug 41-06 is extended 
to the winding of relay 41TPC2. The sleeve of plug 
4-06 is extended to the upper winding of relay 
41SLC2. The ring of plug 41-06 is extended through 
unilateral current conducting device 41-16, conductors 
41-17 and 48-23, armature 4 and front contact of relay 
48C2, and conductor 48-24 to the front contact of relay 
41TPJ2. The ring of plug 41-87 is connected over uni 
lateral current conducting device 41-18, conductors 43-9 
and 48-26, armature 4 and back contact of relay 48C3, 
armature 10 and back contact of relay 48KY2 to con 
ductor 48-23, and armature 4 and front contact of re 
lay 48C2, the path terminating at the front contact of 
relay 41TPJ2. Similarly, the ring of plug 43-01 is con 
nected through unilateral current conducting device 
43-07, conductors 43-08 and 50–28, armature 4 and 
back contact of relay 50C1, conductor 50-29 grouped 
with others and represented by dot and dash line 50-04, 
armature 10 and back contact of relay 48KY3 to con 
ductor 48-26 from which a path has previously been 
traced to the front contact of relay 41TPJ2. To com 
plete the description of the connections from the plugs, 
the tip of plug 41-07 is extended to the winding of re 
lay 41TPC3, the sleeve of plug 41-07 is extended to 
the upper winding of relay, 41SLC3, the tip of plug 43-01 
is extended to the winding of relay 43TPC1, and the 
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sleeve of that plug is extended to the upper winding of 
relay 43SLCi. 
Bid by multiple address circuit for access to storage level 

of double storage outlet 
With plug 41-06 inserted into jack 34-03, a test is 

made for availability of one of the reperforator-trans 
mitter units of the double storage outlet circuit shown 
in Figs. 57, 58, 59, 60, 61 and 62. This test is made by 
providing an operating circuit for relay 61BD, the cir 
cuit being traced from the winding of that relay over 
conductors 61-29 and 61-31, resistor 61-32, conduc 
tors 61-33, 61-34, 61-36 and 34–04, sleeve bushing of 
jack 34-03, sleeve of plug 41-06, front contact and arma 
ture 3 of relay 41CONN2, and upper winding of relay 
41SLC to ground. Resistor 61-32 limits the current that 
flows in this circuit to a value that is insufficient to op 
erate relay 41SLC, but relay 61BD operates and extends 
ground over conductors 61-37, 61-38 and 62-07 to 
armature 1 of relay 62BM. Whether or not the storage 
level shown in Figs. 57, 59 and 61 has become idle, it has 
been assumed in this description that it was the last 
one to be seized and, therefore, the storage level shown 
in Figs. 58, 60 and 62, if idle, is the one that is avail 
able. With this condition of the double storage outlet 
circuit, relays 61 BR and 62BM are operated, and the 
ground connection traced to the armature of relay 
62BM is extended through the front contact, armature 
1 and back contact of relay 62B2, armature 1 and back 
contact of relay 62C2, armature 3 and back contact of 
relay 62A2, back contact and armature 1 of relay 
62LB2, and back contact and armature 1 of relay 622 
to the winding of relay 62MA2 which operates. If the 
storage level shown in Figs. 58, 60 and 62 should have 
been busy at this time, and the storage levels, in Figs. 
57, 59 and 61, having become idle and again become 
busy, thereby indicating the reperforator-transmitter in 
Fig. 58 as the next one to be seized, relay 62A2 would 
be operated, and the circuit of relay 62MA2 could not 
be completed until all of the relays in Fig. 62, through. 
back contacts of which the operating circuit of relay 
62MA2 was traced, had been released. 

Relay 62MA2, having operated, locks through its front. 
contact and armature 3, conductors 62-09, 61-38 and 
61-37, and the armature and front contact of relay 61BD 
to ground. At its armature 7 and front contact, the relay 
62MA2 extends ground over conductor 62-12, back con 
tact and armature 4 of relay 62A2, back contact and 
armature 4 of relay 62LB2, conductors 62-13 and 62-14, 
front contact and armature 1 of relay 61BR to conduc 
tor 33-01 to make busy the regular jacks for the double 
storage outlet circuit. The relay 62MA2 places a shunt 
around resistor 61-32, the shunting path being traced 
from conductor 61-31 which is connected to the left 
hand terminal of resistor 61-32 over conductor 6-39, 
front contact and armature 2 of relay 62MA2, conduc 
tors 62-16 and 61-34 to conductor 61-33 which is con 
nected to the right-hand terminal of resistor 61-32. With 
resistor 61-32 shorted out, current in the energizing cir 
cuit for relay 61BD, which includes the upper winding of 
relay 41SLC2, increases to a sufficient value to operate 
relay 41SLC2. Relay 41SLC2 prepares a circuit which 
is completed only upon the seizure of the other two out 
lets. 
Bid by multiple address circuit for access to single storage 

??tlet 

Similarly, with plug 41-07 inserted in jack 34-0, a 
path is traced from the upper winding of relay 41SLC3, 
armature 3 and front contact of relay 41CONN3, sleeve 
of plug 41-07 and sleeve bushing of jack 34-01, con 
ductors 34-06 and 65-01, resistor 65-02, conductor 
65-03, and the winding of relay 65BD to battery, and 
that relay operates. It extends ground through its arm 
ature and front contact, conductor 65-04, armature 1 
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and back contact of relay 65B, armature 1 and back con 
tact of relay 65C, armature 2 and back contact of relay 
65A, back contact and armature 1 of relay 65LB, back 
contact and armature 1 of relay 65J, and winding of re 
lay 65MA to battery, and that relay operates, provided 
none of the relays through the break contacts of which 
the circuit was traced is operated. For example, if the 
single storage outlet circuit in Figs. 63, 64 and 65 is in 
the process of being seized by a regular cord circuit, 
relay 65J will be operated, if it is busy receiving a mes 
Sage relay 65A would be operated, and if a disconnect 
operation is in progress, relay 65LB will be operated, and 
any one of those relays will prevent the operation of 
relay 65MA. Relay 65MA, upon operating, locks 
through its front contact and armature 3, conductor 
65-06,and the front contact and armature of relay 65BD 
to ground. At its armature 2 and front contact, relay 
65MA short-circuits resistor 65-02, permitting relay 
41SLC3 to operate. 
Bid by multiple address circuit for access to direct con 

??cted o?tlet 

In a like manner, with plug 43-01 inserted into jack 
34-02, a path is traced from ground through the upper 
winding of relay 43SLC1, armature 3 and front contact 
of relay 43CONN1, sleeve of plug 43-01, sleeve bushing 
of jack 34-02, conductor 34-07, resistor 66-01 and wind 
ing of relay 66BD, and the latter relay operates, but 
relay 43SLC3 does not operate. Fig. 66 contains the 
circuit of the direct connected outlet, which includes no 
reperforator-transmitter for storing and retransmitting a 
message, but is arranged to repeat signals received from 
a secondary storage circuit directly to the outgoing trans 
mission channel. Assuming that this outlet is idle, ground 
will be extended from the armature of relay 66BD 
through the front contact, armature 1 and back contact 
of relay 66B, armature 2 and back contact of relay 66A, 
back contact and armature 1 of relay 66LB, back con 
tact and armature 4 of relay 66J, and winding of relay 
66MA to battery, and the relay 66MA will operate. If 
the direct connected outlet in Fig. 66 should be busy at 
the time relay 66BD seeks to operate relay 66MA, the 
operation of the latter relay will be prevented until the 
circuit becomes idle, and the multiple address circuit will 
merely wait for it to become idle. The same will be true 
of the single storage outlet circuit in Figs. 63, 64 and 65. 
In the case of the double storage outlet circuit, if both 
storage levels should be busy at the time relay 61BD is 
operated, neither of the relays 61MA1 nor 61MA2 can 
operate, but when either level becomes idle, the relay 
in that level carrying the designation MA will operate. 
Connection of seized outlets to secondary storage circuit 
When all of the outlets have been seized, as evidenced 

by the operation of relays 41SLC2, 41SLC3 and 43SLC1, 
a circuit will be completed for relay 41TPJ2, the circuit 
being traced from the winding of that relay over con 
ductor 14-21, front contact and armature 5 of relay 
48C2, conductor 48-27, armature and front contact of 
relay 41SLC2, conductor 41-22, armature 8 and back 
contact of relay 48KY2, conductor 48-28, back contact 
and armature 5 of relay 48C3, conductor 48-29, arma 
ture and front contact of relay 41SLC3, conductor 
41-23, armature 8 and back contact or relay 48KY3, 
conductor 48-31 included in the group of conductors 
bracketed over dot and dash lines 50-04 to Fig. 50, back 
contact and armature 5 of relay 50C1, conductor 50-31, 
armature and front contact of relay 43SLC1, conductor 
43-09, and armature 8 and front contact of relay 
50KY1 to ground. Relay 41TPJ2 initiates the sequence 
of operations involved in the connection of the three 
seized outlets to the secondary storage circuit in which 
the message for the three outlets has been or is being 
stored. It has been assumed that this is the secondary 
storage circuit in Figs. 31, 32, 38 and 39 and the estab 
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lishment of the connections is initiated by extending a 
path from battery through the winding of relay 38BT, 
conductors 38-02 and 38-03, front contact and armature 
3 of relay 38BC0, which would be operated at this time, 
back contact and armature 1 of relay 38GA, conductor 
38-04, front contact and armature 2 of relay 40SLF, 
which is now operated, armature 5 and back contact of 
relay 40DSF, conductor 40-26, tip, of plug 40-19, tip 
spring of jack 33-03 and make contacts controlled 
thereby, conductor 33-12, armature and front contact of 
relay 41TPJ2, conductor 48-24, front contact and arma 
ture 4 of relay 48C2, conductors 48-23 and 41-17, arm 
ature 2 and front contact of relay 41CONN2, unilateral 
current conducting device 41-16, ring of plug 41-06, 
ring spring of jack 34-03, conductors 34-08 and 34-99, 
armature 3 and front contact of relay 62BM, armature 
5 and front contact of relay 62MA2 to the winding of 
relay 62LA2, thus placing battery on the winding of 
relay 62LA2 in opposition to the battery on the winding 
of relay 38BT. At the junction of conductors 48-23 and 
41-17, a branching path is traced through the back con 
tact and armature 10 of relay 48KY2, back contact and 
armature 4 of relay 48C3, which is not operated, con 
ductors 48-26 and 41-19, armature 2 and front contact 
of relay 41CONN3, unilateral current conducting device 
41-18, ring of plug 41-07, ring spring of jack 34-01, con 
ductor 34-14, armature 5 and front contact of relay 
65MA, and conductors 65-07 and 65-08 to the winding 
of relay 65LA in the single storage outlet circuit, this 
path also terminating in battery. At the junction of con 
ductors 48-26 and 41-19, a branching path extends 
through the back contact and armature 10 of relay 
48KY3, conductor 50-29, back contact and armature 4 
of relay 50C1, conductors 50-28 and 43-08, armature 2 
and front contact of relay 43CONN1, unilateral cur 
rent conducting device 43-07, ring of plug 43-01, ring 
spring of jack 34-02, conductor 34-12, armature 5 and 
front contact of relay 66MA, conductors 66-02 and 
66-03 to the winding of relay 66LA, where the path 
also terminates in battery. The fact that the branching 
paths traced to Figs. 66, 65 and 62 terminate in battery 
rather than ground indicates that the seized outlets are 
idle, and since no ground connection is provided for 
holding normally operated busy test relay 38BT operated, 
that relay releases. 

Relay 38BT extends ground over conductor 38-06 to 
place a bid with the sequence circuit for permission to 
operate the link circuit. The operation is similar to that 
previously described and will result ultimately in the 
operation of select magnet 27-14. This magnet pre 
pares for operation the several sets of contacts at its 
level in the crossbar switch and extends ground over 
conductor 27-16 to operate relay 38GA in the secondary 
storage circuit. At its armature 1 and front contact, 
relay 38GA connects ground to conductor 38-04 from 
which branching paths have been traced to the windings 
of relays 62LA2, 65LA and 66LA. The operations per 
formed by relay 62LA2 are similar to the operations per 
formed by relay 61 LA as previously described, including 
the operation of relay 62A2 and the completion of the 
circuit of hold magnet 27-17 by relay 62A2, the circuit 
being traced from ground through armature 5 and front 
contact of relay 62A2, and conductor 62-17 to the wind 
ing of the hold magnet. 

Hold magnet 27-17 extends ground through its arma 
ture 2 and front contact, conductors 27-18 and 62-18, 
armature 6 and front contact of relay 62 A2, conductors 
62-19 and 62-2, armature 3 and front contact of relay 
62MA2, front contact and armature 2 of relay 62BM, 
conductors 62-22 and 34-13, break contacts controlled 
by the tip spring of jack 34-03, tip spring of that jack, 
tip of plug 41-06, conductor 41-24, front contact and 
armature 1 of relay 41CONN2 to the winding of relay 
41TPC2, which operates to indicate that the necessary 
connections from the secondary storage circuit to one 
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of the storage levels of the double storage outlet cir-, 
cuit has been completed. These connections are estab 
lished through the upper three pairs of contacts common 
to select magnet 27-14 and hold magnet 27-17. The 
transmission connection begins in Fig. 31 and extends 
from the several distributor contacts over conductor 
31-01, crossbar switch contacts 27-19, conductor 27-21, 
front contact and armature 2 of relay 62LA2 to the 
grid of tube 62-23, which will repeat signals over con 
ductor 62-24 to select magnet 58-01 of reperforator 
transmitter 58-02, the return path from the selector 
magnet eXtending over conductor 58-03 and resistor 62-26 
to battery. The hold magnet 27-17, at its armature 1. 
and front contact, prepares a holding circuit for relay 
38TR, which will be traced hereinafter. 
With relay 65A in the single storage outlet circuit 

operated, ground is extended from armature 5 of that re 
lay over the front contact, conductor 65-09 to the wind 
ing of hold magnet 28-01, which operates. This mag 
net eXtends ground from its armature 2 over conductors 
28-02 and 65-11, armature 6 and front contact of relay 
65LA, front contact and armature 4 of relay 65MA, con 
ductor 65-12, make contacts controlled by the tip spring 
of jack 34-0i, the tip spring of that jack, the tip of plug 
41-07, conductor 41-26, front contact and armature 1 
of relay 41CONN3 to the winding of relay 41TPC3 which 
operates. At its armature 1, the hold magnet 28-01 
Supplies a ground connection to supplement the one sup 
plied through the corresponding armature of hold mag 
net 27-17 for locking relay 38TR when that relay oper 
ates. The transmission path for the single storage outlet 
circuit is established from conductor 31-01 through 
Crossbar Switch contacts 28-03, conductor 28-04, and 
front contact and armature 2 of relay 65LA to the grid 
of tube 65-13. Tube 65-13 repeats signals over its 
plate conductor 65-14 to selector magnet 63-01 of re 
perforator-transmitter 63-02, the return path being traced 
over conductor 63-03 and resistor 65-16 to positive battery. 
With relay 66A in the direct connected outlet operated, 

ground is extended over the armature 5 and front con 
tact of that relay and conductor 66-04 to the winding of 
hold magnet 28-06, and the hold magnet operates. At 
its armature 1, the hold magnet 28-06 Supplies a ground 
connection supplementing the others previously described 
for locking relay 38TR when that relay operates. The 
transmission path for the direct connected outlet is estab 
lished from conductor 31-01 through crossbar switch 
contacts 23-07, conductor 28-08, and front contact and 
armature 2 of relay 66LA to the grid of repeating tube 
66-06. The anode circuit of tube 66-06 is traced from 
the anode of the tube through the winding of relay 
66BSY and the upper winding of relay 66TR to positive 
battery. Current normally flowing in tube 66-06 main 
tains the armature of transmitting relay 66TR on its 
marking contact, closing the loop termination of out 
going line 66-07 which will include suitable potential 
Source for Supplying current to the transmission chan 
nel. It will be noted that the direct connected outlet 
has no reperforator-transmitter for storing and retrans 
mitting message signals received from the secondary stor 
age circuit. Instead, the signals are repeated by tube 
66-06 and again by relay 66TR directly to the outgoing 
transmission channel. The current normally flowing in 
the anode circuit of tube 66-06 during the marking con 
dition also maintains the armature of relay 66BSY on 
its marking contact, and with relay 66A operated, a cir 
cuit is provided for lamp 66-08, traced from the lamp 
through the armature and marking contact of relay 
66BSY, conductors 66-09 and 66-11, and the front con 
tact and armature 4 of relay 66A to ground. When sig 
nals are transmitted to tube 66-06 and repeated by it, 
the relay 66BSY interrupts the circuit for lamp 66-08 
during each spacing element of the signals, thereby caus-, 








































