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MESSAGE TRANSMISSION SYSTEM 
waiter M. Bacon, New York, N.Y., and David E. Bran 

son, Morristown, and George J. Kiandei, Glen Rock, 
N.J., and George A. Locke, Glen Head, N. Y., as 
signors to Bell Telephone Laboratories, incorporated, 
New York, N. Y., a corporation of New York 
Application November 18, 1953, Serial No. 392,789 

25 Claims. (Cl. 178-2) 

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

5 

O 

and end-of-message characters of code combinations fol lowing each message. 
A communication system answering to the above de 

scription is disclosed in Patent 2,430,447 granted Novem 
ber 11, 1947 to Branson, Kinkead, Krecek and Locke. 
An improved system of the same general type is shown 
in application Serial No. 119,184, filed October 1, 1949 
by Bacon, Knandel, Krecek and Locke. The present inven 
tion is an improvement upon the system shown in the 
above-identified patent and application, and particularly 
upon the system shown in the latter. Accordingly, the 
disclosure of the application is incorporated herein by 
reference as part of the present specification, and it will 
be relied upon to a considerable extent in lieu of dupli 
cation of its entire disclosure herein. 
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established, the call directing codes are transmitted over 
that path followed by the body of the message and then 
the disconnect signal. All of this material is recorded 
by the reperforator, and the director circuit, decoding the 
disconnect signal, disconnects the cross-office path and 
restores to normal. The transmitters of the outgoing line 
or trunk reperforator-transmitter units have access alter 
nately to the respective channels to transmit the messages 
that have been recorded by the associated reperforators. 
When the outgoing channel, over which the message is 

retransmitted, is a trunk, the message is received at a 
remote switching center terminating that trunk channel, 
at which point the procedure just described is repeated, 
the message being switched across office and retrans 
mitted, until it reaches a switching center serving the 
station to which the message is addressed. At such 
switching center the message is retransmitted over the line 
with which the addressed station is associated and is re 
ceived by that station. 
In the case of single station lines a message outgoing 

from a switching center over such line is received by 
the single station terminating that line. In the case of 
multistation lines, there are station control circuits which 
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In the system disclosed in the Bacon-Knandel-ixrecek 
Locke application there are a plurality of switching 
centers interconnected directly or in tandem by full 
duplex trunks and each having a plurality of full duplex 
lines terminating therewith. The lines may be single sta 
tion lines or multistation lines. 
The incoming channel of each line and trunk termi 

nates in a typing reperforator which records messages 
preceded by call directing codes designating the destina 
tions to which the messages are to be transmitted, and 
followed by disconnect signals designating the ends of . 
the messages. 

Each reperforator has a transmitter for retransmitting 
the call directing codes, the messages and the disconnect 
signals. Each of these transmitters has cooperating with 
it a director circuit for decoding the call directing codes 
preceding the messages and for operating a link circuit, 
specifically a crossbar switch, to establish a cross-office 
path from the transmitter to the outgoing line or trunk 
channel over which the message must be transmitted 
to reach the addressee station designated by the call 
directing codes. - 
With the exception of multichannel trunk groups, the 

outgoing channels of full duplex trunks, and the outgoing 
channels of full duplex lines are equipped with re 

60 

perforator-transmitter units. Two such units are associ 
ated with each single trunk outgoing channel and with 
each outgoing line channel. The cross-office path estab 
lished by a director circuit, as hereinbefore mentioned, 
connects the transmitter of an incoming line or trunk 
reperforator-transmitter unit to one or the other of 
two outgoing line or trunk reperforator-transmitter units 
of the outgoing channel selected by the director circuit, 
if such outgoing line or trunk reperforator is idle or when 
one becomes idle. A cross-office path having been 

65. 

70 

are in the nature of secondary switching centers con 
trolling selectively the associated of receiving teletype 
writers of the several stations with the transmission 
channel outgoing from the switching center. These sta 
tion control circuits respond to the call directing codes 
preceding the messages transmitted over the channel and 
connect the addressed stations to receive the message. 
One or more of the stations associated with a multi 

station line may have a tape transmitter for originating 
messages to be transmitted to the switching center. Since 
only one of these transmitters may transmit to the switch 
ing center at a time, the control of transmission from 
these transmitters is allocated to the switching center. 
The control is effected through a transmitter start circuit 
which is equipped to transmit signals for selectively start 
ing individually the transmitters associated with a multi 
station line. Whenever the incoming channel of a multi 
station line is idle, the transmitter start circuit inter 
rupts transmission then in progress on the outgoing chan 
nel and transmits a sequence of signals, the function of 
which is to start another of the transmitters associated 
with the line. The transmitter start sequence or pattern 
of signals operates through the station control circuits 
to blind any teletypewriter recorder that has been re 
ceiving a message over the outgoing channel, so that re 
corder will not receive the transmitter start pattern of 
signals. The station control circuits then respond to the 
transmitter start signals, and one of those circuits at 
tempts to start the particular transmitter designated by 
the signals. If the transmitter has a message awaiting 
transmission, in the form of perforated tape in the trans 
mitter, the transmission of the message will be started. 
Incident to reception of the end of the transmitter start 
pattern of signals by the station control circuits, the tele 
typewriter recorder that was blinded is unblinded and 
message transmisison on the outgoing channel is re 
sumed. - 

If no message is awaiting transmission at the particular 
station, the incoming channel will remain idle and after 
a timed interval the transmitter start circuit will again 
be called upon to interrupt transmission over the out 
going channel and to transmit another transmitter start 
pattern of signals seeking to start another transmitter. 
If this transmitter has a message awaiting transmission, 
it will be started, otherwise the procedure will be re 
peated, the stations being polled in rotation for message 
business until one has been started or until all have been 
given the opportunity to transmit. If no transmitter is 
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started, the switching center waits one or more minutes 
and again calls the roll of transmitters in succession to 
offer them an opportunity to transmit. When a trans 
mitter that has been called has message material await 
ing and begins transmission, the transmitter start, circuit. 
remains idle until the end of transmission from that 
station and in response to an end-of transmission signal, 
that follows the disconnect signal the transmitter start 
circuit is set in operation to begin a roll call of sta: 
tions beginning with the next station in the rotational 
Order. 
The present invention is directed particularly to the 

operation of a multistation line, and it is a fundamental 
object of this invention to expedite the transmission of 
messages from the stations of a multistation line to the 
switching center serving that line. 
According to one aspect of the foregoing fundamental 

object, a specific object, of this invention is to classify 
message business originating at the Stations associated 
with a multistation line as being of either of two degrees 
of urgency, which degrees will be designated as priority 
and non-priority. 

Another object of the invention is to cause the trans 
mission of priority messages exclusively as long as any 
station has priority message business awaiting transmis 
SO. 

Another object of the invention is to poll the stations 
of the multistation line in rotation for priority message 
business. 

Another object of the invention is to indicate at the 
stations of the multistation line whether message business 
awaiting transmission is of priority or non-priority char 
aCter. 

Another, object of the invention is to poll the stations 
for non-priority message business after all have been 
polled in... rotation for-priority messages and none has 
responded by initiating transmission of such messages. 

Another. object of. the invention is to poll the stations 
of a multistation-line for priority message business a 
predetermined interval after - a poll of the stations for 
non-priority messages - has elicited no message transmis 
sion from any of them. 

Another object of the invention is to poll the stations 
of a multistation line for priority message business at the 
conclusion of message transmission from any of them, 
whether the transmission has been priority or non-priority 
message business. 

Another object of the invention is to automatically 
poll the stations of a multistation line first for priority 
message business, and if none is elicited, for non-priority 
message business, at a predetermined interval after the 
stations have been so polled and no message transmission 
has resulted. 

According to another aspect of the fundamental object 
of the invention hereinbefore recited, a specific object 
of the invention is to transmit those portions of the trans 
Imitter start sequence. or pattern of signals that are con 
cerned with blinding a teletypewriter recorder, condition 
ing the station control circuits to select transmitters to 
be started, and unblinding the teletypewriter recorder, 
only once in each roll call of one or more transmitters, 
the signals for specifically selecting the transmitters in . 
rotation being transmitted in succession, without repeti 
tion of the other signals of the pattern in that roll call 
of transmitters, . 

According to still another aspect of the fundamental 
object of the invention hereinbefore recited, a specific 
object of the invention is to cause each transmitter, as it. 
is called for the purpose of being started if it has message 
material awaiting transmission, to respond directly, either 
by initiating message transmission or by transmitting an 
acknowledgment signal. 

Another object of the invention is to initiate the calling 
of successive transmitters by the transmitter start circuit' 
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in response to acknowledgment : signalis indicating that 

4. 
called transmitters have no message material awaiting 
transmission. 
Another object of the invention is to generate the 

acknowledgment signal invariably, incident to an attempt 
at starting a transmitter, and to suppress the transmission 
of the generated acknowledgment signal if the transmitter 
responds with message transmission. 

Another object of the invention is to employ the 
acknowledgment signal as an indication of proper opera 
tion of both channels of the multistation line as well as 
the station control circuits. 
The invention features a transmitting instrumentality 

that is part of each station control circuit, and is inde 
pendent of the message transmitters, for generating the 
acknowledgment signal. 
The invention also features an arrangement by which 

one receiving station of a multistation line may be ar 
ranged to receive messages preceded by non-valid call 
directing codes in addition to the message addressed to 
that station. 
A system for accomplishing the foregoing objects and 

others that may hereinafter be set forth or become ap 
parent, and embodying the foregoing features and others 
which may also be hereinafter set forth or become appar- . 
ent, may be fully understood by reference to the follow 
ing detailed description, to be interpreted in the light of 
the accompanying drawings wherein: 

Figs. 1 to 5, when arranged in accordance with the pat 
tern of Fig. 23, show, in general schematic form, a 
typical system comprising switching centers intercon 
nected by trunks and each having lines which it serves; 

Figs. 6 to 22, when arranged in accordance with the 
pattern of Fig. 24, show a full duplex multistation line, 
the termination for the incoming channel thereof, at the 
switching center, the transmitter start circuit and a - dia 
grammatic representation of the termination of the out 
going channel at the switching center, these being the 
portions of the system involved in the transmission of 
messages to and from the stations of the multistation 
lines; and 

Figs. 25, 26 and 27 show mechanical details of the 
acknowledgment signal transmitting instrumentality asso 
ciated with the station control circuit. 

In the diagrammatic and circuit figures of the drawings 
the reference numerals follow a plan in accordance with 
which each includes a dash, the numbers preceding the 
dash identifying the figure of the drawing in which the 
element identified appears, and in the case of a conductor. 
extending through more than one figure, the figure of the 
drawings in which the conductor is first identified as a 
circuit path, the numbers following the dash being the 
individualistic portions of the reference numerals and 
identifying the elements or conductors. Relays are identi 
fied by letters instead of numerals. In the mechanical 
views comprising Figs. 25 to 27 simple reference i nu 
merals are employed having no specific reference to the 
numbers of the figures in which the elements appear. 

GENERAL DESCRIPTION. 

The general features of the 
scribed with reference to Figs. 
arranged as shown in Fig. 23. Fig. 1 shows in block 
diagrammatic form the stations and equipment connected 
to a typical full duplex party line or multiple station line 
1-01. The full duplex party line 1-0 comprises a trans 
mission channel or path -02 for transmitting signaling 
impulses from the outlying subscriber stations to the cen 
tral switching station shown in Figs, 2 to 5, and a re 
ceiving channel 1-03 for transmitting signal impulses from 
the switching center to the outlying subscriber stations, 
The party line 1-01 has been shown in the drawings as 

comprising two separate and distinct metallic transmission. 
circuits. It is to be understood, however, that these lines 
or paths may include any of the usual types of trans 
mission systems suitable for the transmission of telegraph 

system will now be de 
1 to 5, inclusive, when 
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permutation code pulses. These two channels may form 
the two paths of a bridge-type full duplex transmission 
system, in which case the impulses transmitted to and 
from the switching center are transmitted over a single 
line conductor, as is well understood in the art. These 
lines may also include telegraph channels of composite 
telephone and telegraph lines, channels of voice frequency 
carrier current, channels of high frequency carrier cur 
rent, radio channels and time division multiplex channels, 
and the method of transmission over these channels may 
be in accordance with any of the well-known transmission 
systems, including pulses of current and no current, pulses 
of positive and negative current, pulses of currents of 
different magnitudes, pulses of carrier current and no 
carrier current, pulses of carrier currents of different fre 
quencies, and pulses of current in some portions of the 
system may be represented by pulses of no current in other 
portions of the system, as is well understood in the various 
types of telegraph transmitting systems. 
The full duplex telegraph line 1-01 extends to five, 

outlying subscriber stations designated 1-06 through 1 
10. Each of these subscriber stations is provided with a 
receiving teletypewriter and keyboard perforator, repre 
sented in the case of station 1-06 by the labeled rectangle 
1-11, and is also provided with a tape transmitter-dis 
tributor represented, in the case of station -66, by the 
labeled rectangle -12. The function of the receiving 
teletypewriter E-1 is to receive messages transmitted from 
the switching center. The function of the keyboard per 
forator associated with the receiving teletypewriter is to 
prepare tape by perforating it in accordance with mes 
sages to be transmitted from the station to the Switching 
center. The function of the transmitter distributor 1-2 
is to transmit messages under the control of the per 
forated tape. 

While receiving apparatus and transmitting apparatus 
have been shown at each of the subscriber stations, it will 
be readily understood by those skilled in the art that re 
ceiving-only equipment may be provided at certain sub 
scriber stations, and that transmitting apparatus only may 
be provided at other subscriber stations. Since the re 
ceiving and transmitting equipments operate substantially 
independently of each other, each station may be arranged 
to transmit or receive or both, in accordance with the Sub 
scriber’s particular requirements. 

Typical apparatus suitable for use on combination with 
the circuits of the system described herein for receiving 
messages and perforating tape and transmitting signals in 
accordance with the perforated tape are described in de 
tail in United States Patents 1,965,572, granted July 10, 
1934 to C. W. Burcky and A. H. Reiber; 1,965,602 granted 
July 10, 1934 to R. A. Lake and 1,969,891 granted August 
14, 1934 to R. A. Lake and H. W. Stoelk, and the dis 
closures of these patents are incorporated herein by refer 
ence as part of the present specification. 
The receiving and transmitting equipment at each of 

the subscriber stations is controlled by a secondary or a 
subordinate switching center or control selector which 
may be located in the immediate vicinity of or on the 
premises of one or more outlying subscriber stations. 

in Fig. 1 three such secondary switching centers have 
been shown, the subordinate switching center 1-13, or 
station control circuit as it is also called, serving the Sub 
scriber stations 5-06 and -07, the station control cir 
cuit 1-14 serving only the one subscriber station 1-08, 
and the station control circuit 1-15 serving Subscriber 
stations -09 and 1-0. The provision of the station con 
trol circuit -14 serving only the single subscriber sta 
tion -03 is explained by the fact that this subscriber 
station is provided with two receiving recorders, namely a 
receiving printer and a tape reperforator, which are to 
receive messages on a selective basis, and the station coil 
trol circuit is needed in order to effect the selection be 
tween them. The reperforator is designated by the refer 
ence numeral 1-16 and may be of the type shown in 
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6 
Patent 2,042,788 granted June 2, 1936 to H. L. Krum or 
Patent 2,255,794 granted September 16, 1941 to R. A. 
Lake, the disclosures of which are incorporated by refer 
ence as part of the present specification. 
The station control circuits include a monitoring se 

lector connected to the receiving channel 1-03 of multi 
station line 1-0i, which selector is provided with numer 
ous contacts that are selectively actuated in response to 
various signals transmitted over the party line. These 
contacts are employed to control the switching apparatus 
for connecting the receiving equipment at the several 
subscriber stations to the receiving channel 2-03 and for 
controlling the operation of the tape transmitters to trans 
mit signals over the transmission channel 1–02. 
The monitoring selector which is employed as an ele 

ment of the station control circuit may be characterized 
as a sequentially operated teletypewriter selector, and 
it is sometimes referred to as a Sotus unit, a name de 
rived from the initial letters of its description as a "se 
quentially operated teletypewriter universal selector.' It 
is arranged to receive permuation code telegraph signals 
and to operate selectable elements in response to the 
reception of the code combinations. It is provided with 
interlocking latches by means of which certain of the 
selectable elements may respond to their assigned code 
combinations only upon being unlatched or prepared for 
operation by the signal responsive operation of a select 
able member in response to a different code combination 
or the same code combination, from which it follows that 
the first-mentioned selectable member is operable only 
in response to reception of the particular two code com 
binations in sequence. In the case of the control of trans 
mitters, single code combinations are employed for ef 
fecting the desired controls, whereas the receivers, such 
as printers or the reperforator 1-16, are connected 
selectively to the receiving channel 1-03 by address codes 
comprising a sequence of two call directing code com 
binations. Typical address codes are shown in Fig. 1 
for the receiving equipment associated with the receiv 
ing channel 1-03. Thus, the receiving teletypewriter 
1-11 at station 1-06 is designated by the address code 
BY, the receiver at station 1-07 has the address code 
QW, the receiving teletypewriter at station 1-08 has the 
address code GA and the receiving reperforator at that 
station has the address code GX, and the receivers at 
stations 1-09 and -10 have the address codes CD and 
GJ, respectively. 
Any subscriber station, in addition to being connect 

able by the station control circuit to the receiving chan 
nel 1-93 in response to its assigned address code, may 
also be connected in response to one or more group ad 
dress codes. These are two-letter codes that are assigned 
in common to a plurality of stations to which messages 
of a particular type or character are frequently directed, 
and the group address code will cause the message to be 
transmitted to all of the stations, regardless of where 
located in the system, to which that group address code 
has been assigned. As disclosed in the Bacon et al. 
application, the group code circuit functions in coopera 
tion with the multiple address circuit disclosed in that 
application. For example, it is indicated in Fig. 1 that 
the receiving teletypewriter 1-06 is selectable in response 
to the group address code CQ as well as in response to its 
individual address code BY. Similarly, the receiving 
teletypewriter at station 1-07 is selectable in response to 
group code CQ in addition to its individual address code 
QW. The receiving teletypewriter at station 1-08 is 
responsive to group codes CF and CQ, the receiving 
reperforator -16 is responsive to group codes BR, CF 
and CO, the teletypewriter at station 1-89 is responsive 
to group codes CC and CQ in addition to the individual 
address code CD, and the teletypewriter at station i-10 
is responsive to group code CQ. The station control 
circuits are provided with properly coded combinations 
of interlocked first and second selectable members to con 
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nect the stations selectively to the receiving channel 1-03 
in response to the assigned group codes. 

In addition to assigning address codes to the receiving 
equipment at each of the stations connected to multiple 
station line 1-01, one or two codes may be assigned to 
each transmitter connectable thereto, to enable this trans 
mitter to be controiled from the central switching station 
through the subordinate switching center or station con 
trol circuit. One of the two codes that may be assigned 
to any station represents selection of the station to trans 
mit a priority message and the other represents selection 
of the station for transmission of a non-priority message. 
Ten individual codes are assigned for priority message 
pick-up, these being the codes for the characters B, C, 
F, G, J, M, P, U, W and Y. The corresponding codes 
for non-priority message pick-up are D, I, S, O, R, N, 
H, A, L and Z, respectively. If the priority transmitter 
start code U is assigned to transmitters 1-2 at station 
1-06 then the non-priority code for that transmitter will 
be A. Correspondingly, if it be assumed that the priori 
ty codes F, C, B, and J be assigned for starting the 
transmitters at the stations 1-07, 1-08, 1-09 and 1-10, 
respectively, the non-priority start codes for those trans 
mitters will be S, I, D and R, respectively. Each of the 
stations is provided with a key for indicating alterna 
tively that a message tape placed in the transmitter and 
awaiting transmission is of priority or non-priority de 
gree of urgency. A transmitter will be started in response 
to its priority start code only if the key has been oper 
ated to the priority indicating position. 

Another full duplex channel appearing in Fig. 1 is 
designated by the reference numeral E-20 and comprises 
receiving channel -37 and transmitting channel 5-8. 
The full duplex channel 1-20 terminates in a single 
station i-9 which has exclusive use of the channel and 
comprises a receiving teletypewriter combined with a 
keyboard perforator, this unit being designated -2 
and connected to receiving channel -17, and a tape 
transmitter 1-22 connected to transmitting channel 1-18. 
Since the tape transmitter i-22 has sole and exclusive 
access to the transmitting channel -18, it has no trans 
mitter start code assigned to it, as have the transmitters 
associated with the multistation line, because transmis 
sion from station i-9 is not controlled from the switch 
ing cetner, and the station may transmit at any time. 
There is no station control circuit associated with the 
station -19 because the receiving teletypewriter 1-2 is 
always connected to the receiving channel 5-47 and will 
receive all signals incoming over that channel. It has 
been assumed that channel -17 is selectable at the switch 
ing center by the individual address code BG and by 
group codes BR, CF and CQ. 
The full duplex party line i-01 and the full duplex 

single station line S-20 extend to the switching center 
which serves those lines, the circuits and apparatus of 
which are indicated diagrammatically in Figs. 2 to 5. 
The switching center, in addition to serving the lines 
indicated, also has connection directly and indirectly by 
means of trunk circuits with other switching centers. At 
the bottom of Fig. 1 a multiple channel trunk directly 
connects the Switching center shown in Figs. 2 to 5 to 
a switching center 1-26. It has been assumed that there 
is sufficient traffic from the switching center at the right, 
comprising Figs. 2 to 5 to the switching center -26 to 
justify three transmission channels in that direction, and 
these three channels are designated by the reference nu 
merals i-27, 1-28 and I-29. It has further been as 
Surned that the volune of traffic in the opposite direction 
is lighter and that it may be accommodated by two chan 
nels designated i-3 and 3-32. It has been assumed that 
the Switching center 1-26 serves stations having the in 
dividual address codes BF, WE, XW, QX and others. 
When there is still less traffic between two switching 

centers, a simple full duplex trunk, comprising a single 
transmission channel in each direction, may be provided, 
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and two such trunks terminating at the switching center 
in Figs. 2 to 5 are shown, one designated by the ref 
erence numeral 1-33, extending to a switching center 
-34, represented merely by a labeled rectangle, and the 

other, designated by the reference numeral 1-36 extend 
ing to a similarly represented switching center designated 
by the reference numeral 1-37. As indicated in Fig. 1, 
it has been assumed that switching center 1-34 serves 
stations having the individual address codes BN, BX, CA 
and QA as well as others. With reference to the switch 
ing center 5-37, it has been assumed that stations served 
by that switching center have individual call directing 
codes BS and BU as well as others. 
A full duplex trunk circuit designated 1-38 connects 

switching center 4-37 to 1-26. Another switching cen 
tei' i-39, with reference to which no code assignments 
have been assumed, is connected to switching center -26 
by full duplex trunk 1-4. In view of the fact that no 
other trunk circuits have been shown in association with 
Switching centers 1-34 and 1-39, it is to be assumed 
that neither has direct connection with the other nor with 
the switching center 1-37, and the switching center -34 
cannot directly reach the switching center -26 nor can 
the Switching center A-39 directly reach the switching 
center shown in Figs. 2 to 5. This arrangement of Switch 
ing centers is typical of systems of this type. 
The terminal equipment for the lines and trunks rep 

resented in Fig. 1 is shown in Figs. 2 to 5 which also 
show other circuits and equipment at the switching center. 
Considering first the terminal equipment of the party line 
-0, the transmitting channel i-02 terminates in an in 
coming line circuit indicated generally by reference muu 
meiai 2-6E. This incoming line circuit controls the re 
perforator 2-62 and the receiving-only teletypewriter 
2-63. The incoming line circuit recognizes certain ad 
dress codes preceding messages and causes those that are 
directed to the Switching center as a destination to be 
recorded on the receiving-only teletypewriter 2-03. If 
the message is to be transmitted to another station in 
addition to being recorded on teletypewriter 2-03, it will 
be recorded also on the reperforator 2—92. If the mes 
Sage is not to be recorded for the use of the switching 
center, it will be recorded only on the reperforator 2-02. 
A transmitter 2-04 is combined with reperforator 2-03 
to form a unit 2-66. Transmitter 2-84 is connected to 
a director circuit 2-67 which, under the control of trans 
mitter 2-84, decodes the address portion of a message 
and then, under the Supervision of a sequence circuit 
4—91, operates a select magnet 3-32 individual to that di 
rector, and thereafter operates a hold magnet associated 
with the channel over which the message is to be trans 
mitted. 
The Switching apparatus employed in the typical em 

bodiment of this invention and described herein makes 
use of a SWitch having a plurality of groups of contacts 
arranged in a rectangular coordinate pattern. Switches 
of this type are frequently called cross-bar switches and 
are arranged so that any set of contacts may be selected 
and actuated by operating mechanisms representing co 
ordinates of the group of contacts to be operated. For 
example, the usual arrangement is to provide the con 
tacts in rows and columns and to select and operate any 
Set of contacts by operating a select magnet which is 
common to a row of contacts and then to operate a hold 
magnet which is common to a column of contacts. Only 
those contacts which represent the intersection of the 
row and column will be operated. 

Figs. 3 and 5 contain a schematic representation of a 
cross-bar Switch. The select magnets for the incoming 
channel of party line -92, single station line 1-28, trunk 
1-33 and trunk 1-36 are shown in Fig. 3 and are identi 
fied by reference numerals 3-01, 3-02, 3-03 and 3-04, 
respectively. Select magnets for the incoming channels 
1-31 and i-32 of the multichannel trunk and select mag 
nets of other Sources of messages to be routed through the 
Switching center are shown in Fig. 5. 
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address code for station 1-09, a letters signal, a carriage 
return signal, a line feed signal and a letters signal. 
After these the subscriber preferably perforates the full 
address of the station 1-99 as addressee and the full 
address of the station I-97 as the sender. Thereafter the 
Subscriber will perforate the tape in accordance with the 
message, followed by the disconnect or end-of-message 
Signal comprising the figures signal, an H signal and the 
letters signal. It will also be assumed that the station 
1-07 has no further. transmission, at this time and the 
subscriber will perforate, following the letters signal, an 
H signal and a letters signal, signifying end of transmis 
Sion. After the Subscriber at -07 has severed the per 
forated tape from the supply in the keyboard perforator 
he places the tape in the transmitter-distributor 1-51. 
it will be assumed that the message contained in the 
perforated tape is a priority message so that the subscriber 
operates a priority key which is associated with his trans 
mitter-distributor -53. The subscriber is then free to 
direct his attention to other matters, as the transmission 
of the message will be controlled from the switching cen 
ter without further attention on the part of the subscriber. 
The manner in which messages are transmitted from 

the Several stations associated with the party line to the 
Switching center will now be described generally. As 
previously stated the Switching center has, associated with 
the party line i-9, a transmitter start circuit 2-17. 
The transmitter start circuit includes a set of skip keys. 
The skip keys are individual to the transmitting stations 
CIl the party line, and are provided to prevent the trans 
mission of transmitter start signals to stations which are 
closed down, either intentionally or due to trouble con 
ditions. If at least one of the skip keys is unoperated, 
and it will be assumed that the majority are unoperated, 
a master Start key which is part of the transmitter start 
circuit may be operated to set the transmitter start circuit 
in operaion. Assuming that there is no incoming trans 
mission on channel 1-02, as for example when the switch 
ing center is being set in operation at the beginning of 
a business day, the transmitter start circuit will seize 
control of the transmitter of one of the reperforator 
transmitter units 2-03 and 2-09, interrupting transmis 
sion if that transmitter is in the process of sending a 
message, and will cause the transmission, by means of 
the Seized transmitter of a sequence of signals compris 
ing a blank, followed by a pause having a duration of 
approximately /2 second during which channel 1-03 
remains in marking condition, after which the code com 
bination for the Space signai is transmitted. After the 
Space signal the circuit transmits the priority message 
start code for the first station having its skip key un 
Operated, in the Sequence following the station that last 
transliitted a priority message. The station control cir 
cuits i-3, -i-4 and -95 respond to the blank-pause 
Space Sequence of signals and to the priority start code 
following the Space signal, but only the station control 
circuit Serving the transmitter designated by that priority 
code will connect a transmitter to transmitting channel 
il-62 and initiate operation thereof. If the particular 
transmitter thus given opportunity to transmit has a 
pricity message awaiting transmission, the transmitter 
will be set in operation and the message will be trans 
rinited. The incoming line circuit 2-0, upon responding 
to the message transmission, suspends operation of the 
transmitter start circuit 2-7 which relinquishes control 
of outgoing channel 1-03, permitting resumption of mes 
sage transmission over that channel if such transmission 
was interrupted. 

If the transmitter selected in response to the transmit 
ter start signal has no message awaiting transmission, 
the station control circuit which serves that transmitter 
generates an H signa and transmits it over transmitting 
channel -03 of the switching center. The incoming line 
circuit 2-0 responds to this acknowledgment signal by 
causing the transliter start circuit to transmit the pri 
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2 
ority start signal for the next transmitter in the sequence 
having its skip, key unoperated. If the transmitterse 
lected in response to that signal has no message awaiting 
transmission, its station control circuit will return the 
H signal as an acknowledgment and indication of no mes 
Sage business and the transmitter start circuit will trans 
mit the next transmitter selecting code in the sequence. 
This procedure continues until a transmitter having a 
priority message awaiting transmission is found, or until 
all of the transmitters have been polled for priority mes 
Sage transfinission and all have returned the acknowledg 
ment signal. Thereupon the transmitter start circuit 
transmits the non-priority transmitter selecting signal for 
the station next in the non-priority roll call sequence after 
the station that last transmitted a non-priority message. 
if the transmitter thus afforded an opportunity to trans 
mit non-priority message material has no message to be 
transmitted, its station control circuit again generates: the 
H. Signal which causes the transmitter start circuit to 
transmit the non-priority transmitter selecting code of the 
next transmitter in the sequence. The rol cali continues, 
the transmitter start circuit retaining control of outgoing 
channel 1-93, until a station is found having a message 
awaiting transmission, and its transmitter will be set in 
operation to transmit the message. The transmitter will 
start transmitting and the incoming line circuit 2-6, 
responding to this transmission, will suspend operation 
of transmitter start circuit 2-57. The transmission of the 
message continues and the message is recorded on re 
perforator 2-02. When the end-of-transmission signal 
following the message is received the inconing:line. cir 
cuit responds to this signal to activate the transmitter 
start circuit which will initiate the transmission of priority 
start codes preceded by the sequence blank-pause-space, 
beginning with the-station next in the priority roi call 
sequence after the station that last transmitted a priority 
message. Assuming that all of the transmitters are polled 
for priority message business without the initiation. of 
message transmission from them and that all of the sta 
tions are polled for non-priority message business without 
the initiation of transmission from any of them, the trans 
mitter start circuit suspends operation, and after an inter 
val of the order of one to two minutes it again initiates 
a roll call of stations, first for priority business and then 
for non-priority business. This procedure continues until 
the transmitter start circuit is deactivated by restoration 
of the start key to the stop condition. 
Assuming now that in the search for priority traffic 

awaiting transmission, the message for station 1-09 is 
transmitted to the Switching center and is recorded in re 
perforator 2-2 the director circuit 2-67, cooperating with 
transmitter 2-4, decodes the call directing code CD 
preceding the message. Under the permissive control of 
sequence circuit 4-0, the director circuit 2-97 operates 
select magnet 3–0, and having tested reperforator-trans 
mitter units 2-98 and 2-99 for busy or idle condition, 
and finding the reperforator of one of them idle, the 
director circuit operates hold magnet 5-56 or 5-0 to 
establish a transmission connection of the idle reper 
forator. The connection having been established, trans 
mitter 2-34 is set in operation and the message is trans 
mitted to the reperforator of unit 2-98 or 2-09 where it 
is recorded. In response to the disconnect signal at the 
end of the message, the director circuit 2-7 restores to 
normal and releases the operated hold magnet 5-16 or 
5-01, thereby opening the crossbar switch contacts which 
had been closed under the control of select magnet 3-01, 
and disconnecting transmitter 2-04 from the reperforator. 
With a message or a part thereof stored in the out 

going line reperforator, its associated transmitter seeks 
access to outgoing channel -23 under the control of its 
associated transmission control relays 2-3 or 2-4 and 
common control relays 2-6. If the other transmitter is 
then transmitting, the transmitter having all or part of a 
message for Tetransmission waits until the transmission 
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of the message then in progress has been completed, 
whereupon it gains access to outgoing channel 1-03 and 
transmits the message for station 1-09. The transmitters 
of reperforator-transmitter units 2-08 and 2-09 are given 
access to outgoing channel 1-93 alternately for the trans 
mission of single messages. 

All of the station control circuits 1-13, 1-14 and 1-15 
respond to the call directing code CD. Only the station 
control circuit 1-15 serves the station 1-09 having that 
call directing code and, in response thereto, it connects 
teletypewriter printer 1-52 to receive the message. The 
carriage return and line feed signals which follow the 
call directing code, in addition to performing their usual 
functions in teletypewriter printer 1-52, serve to deacti 
vate the station control circuits 1-13, 1-14 and 1-15 so 
that those circuits will not connect any of the stations 
that they serve to transmission channel 1-03 in response 
to sequences of code signals appearing in the message that 
are the same as the call directing codes of the stations. 
The disconnect signal at the end of the message causes 
the disconnection of receiving teletypewriter 1-52 from 
transmission channel 1-03 and also activates the station 
control circuits so that they are capable of responding to 
call directing codes preceding the next message trans 
mitted from the switching center over outgoing channel 
1-03. 
One of the station control circuits, in the specific dis 

closure the station control circuit 1-13, is provided with 
an arrangement whereby almost any sequence of two 
character code signals transmitted over channel 1-03 
while the station control circuits are in the activated con 
dition, which does not represent the call directing code 
or group code of any station associated with party line 
1-01 (the transmitter start signals being excluded from 
consideration in this instance) will cause one of the re-3 
ceiving teletypewriters served by station control circuit 
1-13 to be connected to channel 1-03 to receive whatever 
signals follow. The purpose of this arrangement is to pre 
vent a loss of messages preceded by address codes which 
have become garbled after seizure of one of the reper 
forator-transmitter units 2—98 and 2-09 by one of the di 
rectors of the switching center. The fact that a particu 
lar outlet, such as the reperforator-transmitter unit 2-08 
or 2-09, is seized is indicative of proper operation of the 
switching center in response to a proper call directing 
code. If this were not so the message would not reach a 
point, namely, reperforator-transmitter unit 2-08 or 2-09, 
at which it could be retransmitted over outgoing party 
line channel 1-03. A call directing code may possibly 
become garbled in cross-office transmission after the 
switching connection has been established or in retrans 
mission over outgoing channel E-03. The provision for 
recording of a message preceded by a garbled call direct 
ing code at one of the stations of the party line avoids 
loss of the message and enables corrective measures to be 
taken to effect the reintroduction of the message into the 
system preceded by a proper call directing code. It is 
considered preferable to provide for recording of such 
messages at a station served by the station control circuit 
which is most remote, from the standpoint of distance 
along transmission channel 1-03, from the switching cen 
ter, since it may be supposed that a call directing code 
could become garbled at any point along the transmission 
channel due to a line hit or other trouble condition, and 
provision for interception of such messages at a point 
other than the station control circuit most remote from the 
switching center might well result in the loss of some 
messages. 

Initial condition of the system 
Figs. 6 to 22, inclusive, when arranged as shown in 

Fig. 24 show circuit details of typical circuits and equip 
ment which cooperate to achieve or comprise a typical 
system in accordance with this invention. When power is 
first applied at the switching center after it has been in 
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stalled or the first thing in the morning, if it has been 
shut down during the night, the relays and equipment of 
the portions shown in detail in Figs. 9 to 11, 15 to 17, 21 
and 22 will assume the positions and conditions shown. 
It is to be understood that suitable driving motors are 
provided for the various devices and that these are all 
started into operation by connecting them to a suitable 
source of power. Numerous motors and sources of power 
have been shown in the drawings. However, a number 
of other devices employ motors which are not shown in 
the drawings because it is well understood by those skilled 
in the art that such devices require and will be supplied 
with driving motors. For example, the receiving tele 
typewriters shown at the outlying subscriber stations re 
quire a motor to drive them so that they will properly 
receive signals and record characters or perform functions 
corresponding thereto. In some cases the motor which 
drives the transmitter and operates the keyboard per 
forator is also employed to operate the receiving teletype 
Writer. Such an arrangement is shown in certain of the 
hereinbefore identified patents disclosing details of suit 
able equipment for use in the subscriber stations. In ad 
dition, the monitoring selector unit included in each of 
the station control circuits is provided with a driving 
motor. Similarly, receiving and transmitting equipment, 
such as reperforators and transmitter distributors at the 
switching center are provided with driving motors, it being 
understood that all of the motors are connected to sources 
of power and are continuously in operation when the sys 
tem itself is in operation, so that the equipment is at all 
times ready to respond to received signals. 
The relays and other equipment at the subscriber sta 

tions, at the secondary Switching centers or station con 
trol circuits and at the primary switching center are in 
and remain in the condition shown in the drawings when 
power is applied, and until signals are transmitted over 
the system, for energizing the circuits as will be described 
hereinafter. All transmitters and all receiving devices 
including teletypewriter printers and printing reperfora 
tors are in the stop or rest condition. The selector mag 
nets of receiving teletypewriters and printing reperfora 
tors and the selector magnets of the monitoring selector 
units are energized, which is the marking condition. Ali 
transmission circuits extending from point to point are 
in the marking condition and the receiving or repeating 
relays associated therewith have their armatures held in 
engagement with their marking contacts. 

Subscriber perforates tape 
For purposes of illustration it will be assumed that 

the subscriber at station E-07, shown in Figs. 6, 12 and 18, 
perforates a message in a tape, the message being as here 
inbefore outlined, comprising first a series of several let 
ters signals, the end-of-message code signals comprising 
figures, H and letters signals, to assure that all switching 
apparatus is in the normal condition before responding 
to call directing codes, the signals for the characters CD, 
this being the call directing code for station i-89 shown 
in Figs. 8, 14 and 20, a letters signal, a carriage return 
signal, a line feed signal, a letters signal, signals repre 
senting the complete address of station 1-09 as addressee 
and the full address of the station 1-07 as sender, the 
body of the message, the disconnect signal comprising 
figures, H and letters and the end-of-transmission signal 
comprising the signals H and letters. The tape is then 
severed from the reperforator and is placed in transmitter 
distributor 1-5. It has been assumed that the message 
has a priority rating so that the subscriber at station -87 
operates priority key 18-02. With the message. tape 
inserted in transmitter -51 contacts 8–92 are closed by 
feeler pin 18-03 to prepare an energizing circuit for the 
start magnet 18-34 of the transmitter. With contacts 
8-02 closed a conductive path is traced from ground 

through the closed contacts, conductors 8-66, 18-07 and 
12-01, break contacts controlled by armature 5 of relay 
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12BP and winding of relay 2T2 to battery and relay 
12T2 operates. A circuit is also completed from ground 
through contacts 18-02, conductor 8-06, priority contacts 
18-0, conductor F8-05 and winding of relay 2P2 to 
battery, and this relay operates. It locks to conductor 
18-07 through its armature and front contact, and 
conductor 12-12. Relays 12T2 and 12P2 prepare for 
the starting of transmitter 1-5 in response to its priority 
start code transmitted by the transmitter start circuit, as 
will be more fully described hereinafter. 

Starting transmission from a subscriber' station 
The transmitter start circuit is shown in Figs. 9, 10, 11, 

15, 16 and 17. It will be assumed that outgoing channel 
1-03 and incoming channel 1-92 of the multistation line 
are idle and that power has been turned on at the switch 
ing center as the first step in beginning a day's operation. 
An attendant at the switching center operates key 9–01 
to its off-normal position which is the start position of 
the key. At the upper or break contacts ground is dis 
connected from conductor 9-02, thereby releasing relay 
26TSB, which has no significance at this time. At its 
lower or transfer contacts the key 9–0 completes an 
operating circuit for preliminary start relay 10STA, the 
circuit being traced from battery through the winding of 
that relay, conductor i0-01, back contact of armature 7 
of relay 16ESA, conductor 6-0, armature 3 and back 
contact of relay 17BS, armature 1 and back contact of 
relay 17BSA, conductor 17-0, armature 5 and back 
contact of relay HDT, back contact and armature 7 of 
relay 1 HD, conductor 1-0, armature 5 and back con 
tact of either of the relays 16PX and 16RX, it being as 
Sumed for the present that both are released, conductor 
16-02, lower make contacts of key 9-0, conductor 9-03, 
conductor 16-3 and armature 5 and back contact of 
start relay 7ST to ground. Relay 10STA operates over 
this circuit. 
At its armature 4 and front contact relay 19STA con 

nects ground over a path including conductors 10–02, 
17-02 and 7-03 to the outgoing line circuit. This 
circuit is represented only by the labeled rectangle 7-07. 
The circuit is shown in Figs. 20 to 25 of Bacon et al. 
application Serial No. 119,184, filed October 1, 1949 and 
is described in the specification of that application. Con 
ductor T-63 terminates in the operating winding of a 
relay 7-it corresponding to relay 20-8 of the Bacon 
et al. application. That relay is operable to suspend 
transmission over the outgoing 
station line -i in order to Irake the outgoing channel 
available for transmission of the transmitter start signals. 
It is assumed that there is no outgoing transmission at 
this time and the operation of the elay associated with 
conductor 7-33 is not significant. The ground on con 
ductor 7—02 is extended over conductor 7-64, back 
contact and armature of relay TBS, conductors 1-6 
and 1-02, arnhature 2 and back contact of relay EHiT 
and conductor -63 to the contactor associated with 
contact bank SE5 of selector stepping switch 9SE which 
has contact banks , 2 and 3 in Fig. 9 and contact banks 
4, 5 and 6 in Fig. 15. The six contactors of Switcch 93E 
may occupy any random position, it being understood 
that the six contactors always engage corresponding con 
tacts. Each of the six contact banks has duplicate sets 
of ten connections to its contacts. It will be assumed 
that the contactors occupy the positions shown in FigS. 9 
and 5 with the first contact of the first set of connections. 
of each contact bank engaged by its contactor. The 
ground contaction is thus extended from conductor 1-93 
through contact bank 5 to conductor 5-65 and through 
transritter lamp 9-7 to negative battery conductor, 
and this lamp fights. The lighting of lamp 9-37 is an 
indication of the position of the contactors of Switch 
SSE and is also an indication of the particular station 
that will be caiied and the transmitter Start signal that 
will be transmitted, since each of the ten contacts of the 
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set is identified with a different one of ten stations and 
their transmitter starting codes. 
The ground connection on conductor 7-06 is ex 

tended over conductor 1-04, armature 2 and back con 
tact of relay 9PL2 and priority lamp 9-08 to negative 
battery, and this lamp lights. The lighting of lamp 
9-08 serves as an indication that the transmitter start 
circuit is conditioned for the transmission of priority 
transmitter start signals. 
At its armature 2 and front contact relay 10STA con 

pletes the circuit of relay 10STB which operates. This 
relay has a function in the emergency stop cycle which 
will be described later. 

Fig. 11 includes a timing circuit comprising a vacuum 
tube 11-06 which has relay T included in its plate 
circuit and which has its grid connected to conductor 
3-07. A connection from conductor 11-07 through 

condenser 11-08 and resistor 81-09 to ground provides 
a timing circuit for controlling the operation of vacuum 
tube 1-06, and a path from conductor 11-07 through 
resistors 11-11 and 11-12 to battery provides a charging 
circuit for condenser 11-08. A number of resistors are 
arranged to be associated with the charging circuit for 
condenser 11-08 in various ways to vary the timing of 
operation of relay 11T and among these is resistor 10-04, 
the association of which with the timing circuit is con 
trolled by relay 19STA, hereinbefore described as hav 
ing operated. Conductor 11-07, to which the grid of 
tube 11-06 is connected, is traced to Fig. 10 where the 
path is extended over conductor 10-03, resistor 10-04, 
front contact and armature 1 of relay 10STA, conductors 
10-06, 10-07, 10-08, 10-09 and 11-13 to the junction 
of resistors 11-11 and 1-12. Resistor 10-04 is thus 
placed in parallel with resistor 11-11. In addition to as 
sociating resistor 10-04 with the charging circuit for 
condenser 11-08, the relay 10STA also activates that 
charging circuit by disconnecting ground at its armature 4 
from a path traced through the associated back contact, 
conductor 10-11, back contact and armature 2 of relay 
10S1, conductor 10-2, armature 5 and back contact of 
relay 10S3A, conductors 10-13, 10-14, armature 2 and 
back contact of relay iOSSA, conductor 10-16, back con 
tact and armature 2 of relay 1HD and in parallel there 
with, back contact and armature 1 of relay 1HDT and 
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conductor 11-14 to conductor 11-07 to which the grid 
of tube 11-06 and the grid controlling terminal of con 
denser 51-08 are connected. With the disconnection of 
ground from that terminal of the condenser, the charging 
of the condenser begins, and the time constant provided 
by resistors 1-11 and 10–04 in parallel is such that tube 
15-06 is rendered conductive in 300 milliseconds. 
When tube 1-06 becomes conductive relay 11T op 

erates and connects ground over a path including con 
ductors 11-16, 11-17, 10-17, 10-18 and 10-19, front 
contact and armature 3 of relay 10STA, conductor 10-20 
and winding of relay 7ST to battery and that relay op 
erates. It locks in a path traced from its winding through 
its front contact and armature 7, conductors i7-08 and 
7-09 and back contact and outer armature of relay 
1RLS to ground. 
At its armature 8 and front contact the relay 17ST 

connects ground over conductors 17-02 and 17-03 to the 
outgoing line circuit 17-07 to maintain operated the 
relay 17-10 which has the function of Suspending out 
going transmission. This ground connection also holds 
priority lamp 9–08 lighted over the path including con 
ductors 7-04, 7-06, 1-04 and the armature 2 and back 
contact of relay 9PL2 as previously traced. At its arma 
ture and front contact the relay 17ST connects ground 
over conductor 17-11 which extends into outgoing line 
circuit 17-07 to operate a relay 17-15 corresponding to 
the relay 21-02 or 21-0 in Fig. 21 of the Bacon et al. 
application, the function of which is to associate trans 
mitter contacts of either of two transmitter-distributor 
units in the outgoing line circuit with five conductors of 
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the transmitter start circuit, these being the conductors 
identified herein as a group by the reference numeral 
17-12. At its armature 5 and back contact relay 17ST 
disconnects ground from the energizing circuit for relay 
10STA, thereby releasing it. This relay in turn releases 
relay 10STB and reconnects ground over a path previous 
ly traced from the back contact associated with its arma 
ture 4 to conductor 11-07 and condenser 11-08, to dis 
charge the condenser, thereby cutting off tube 11-96 and 
releasing relay 11T. Transmitter lamp 9-67 remains 
lighted after relay 0STA releases because the circuit 
of that lamp has previously been traced to conductor 
7-02 which is now receiving ground through the arma 

ture 8 and front contact of relay 7ST. With relay 17ST 
operated an energizing circuit for relay 17SCS is com 
pleted from battery through the winding of that relay, 
conductor 17-13, armature 2 and back contact of relay 
i6CSS, conductor 16-04, front contact and armature 4 
of relay 17ST, conductor 17-14 and armature 5 and back 
contact of relay 16ES to ground. 

Relay 17SCS completes the energizing circuit for the 
upper winding of relay 15SE, the circuit being traced 
from battery through that winding, conductor 15-02, 
armature 6 and back contact of relay 17NB, conductor 
17-6, break contacts operable by the stepping magnet 
15-03 of stepping switch 9SE, conductor 15-04 and 
armature and front contact of relay 17SCS to ground. 
Relay 15SE operates and completes the energizing cir 
cuit for relay 10SNA, the circuit being traced from bat 
tery through the winding of that relay, conductors 10-21 
and 16-06 and armature 1 and front contact of relay 
15SE to ground. Relay 10SNA operates and through its 
single armature and front contact completes the circuit 
of relay 10SNB which operates and locks through its 
front contact and armature 5, conductors 10-22 and 
6-07 and front contact and armature 4 of relay 5SE 

to ground. Relay 10SNB completes the energizing cir 
cuit for stepping magnet 15-03 in a path traced from 
battery through the winding of that magnet, front contact 
and armature 2 of relay 15SE, conductor 5-06 and 
armature 6 and front contact of relay i0SNB to ground. 
Stepping magnet 15-03 operates and interrupts at its 
break contacts the energizing circuit for relay 15SE, which 
releases, unless the contactor associated with contact 
bank 6 of stepping switch 9PF is on the same relative 
contact as the contactor of contact bank 6 of stepping 
switch 9SE. The stepping switch 9PF may be com 
prised of the same number of contact banks as switch 
9SE, which is six, but only three are used, the contact 
bank 1 contained in Fig. 9 and contact banks 5 and 6 
contained in Fig. 15. With the contactors of contact 
bank 6 of the two stepping switches occupying corre 
sponding positions, an alternate energizing circuit for 
relay 15SE is traced from battery through its lower wind 
ing, conductor 15-07, front contact and armature 3 of 
relay 7SCS, conductor 17-17, the contactor associated 
with contact bank 6 of stepping switch 9SE and the first 
contact in the first of the two groups of connections of 
that contact bank, the corresponding contact bank 6 of 
switch 9PF and its contactor, conductors 15-08 and 
16-98, back contact and armature 6 of relay 16SW, 
conductor 16-09 and armature 2 and front contact of 
relay 17SCS to ground. Assuming for the moment that 
the sixth contactors of the two stepping switches are not 
in corresponding positions, the circuit just traced through 
the lower winding of relay 15SE will be open. Relay 
15SE will, therefore, release when the circuit through 
its upper winding is interrupted at the break contacts 
of stepping magnet 15-03. When relay 15SE releases, 
the energizing circuit for stepping magnet 15-03 is inter 
rupted and this magnet releases, advancing the contactors 
of stepping switch 9SE to the next position, these step 
ping switches being arranged to advance their contactors 
on the back or release etroke. The relay 15SE also in 
terrupts at its armature the energizing circuit for relay 
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16SNA but that relay has a slow-release characteristic 
and does not immediately release. - With i stepping mag 
net 15-03 released the circuit of the upper winding of 
relay 5SE is again completed at the break contacts of 
the stepping magnet and the relay operates, in turn com 
pleting the energizing circuit of stepping magnet 5-03 
which reoperates. Again the magnet interrupts the cir 
cuit through the upper winding of relay 15SE unless the 
advancement of its sixth contactor one step has com 
pleted the previously traced circuit through the lower 
winding of relay 5SE. Assuming that relay 15SE again 
releases, it releases stepping magnet 5-03, thereby ad 
vancing the contactors controlled by that magnet another 
step. This procedure continues until the sixth contactor 
of stepping Switch 9SE comes into the same relative po 
sition as the sixth contactor of stepping switch 9PF and 
completes the circuit through the lower winding of relay 
i5SE to prevent the release of that relay. The release 
time of relay 16SNA is sufficiently long to cause that 
relay to hold operated during the released intervals of 
relay 5SE while the contactors of switch9SE are being 
advanced step-by-step. 

Following the advancement of the contactors of switch 
9SE to the position in which the circuit through the lower 
winding of relay 15SE is completed, the stepping magnet 
15-63 reoperates, or in the event that the contactors of 
switches SSE and 9PF already occupy corresponding 
positions and relay 5SE does not release, relay 16CSS 
operates, the circuit being traced from battery through 
its winding, the make-before-break contacts controlled 
by its armature 3, unidirectional current carrying de 
vice 6-1, conductor 6-12, armature 3 and front con 
tact of relay iOSNB, conductor 10-23 and front contact 
and armature 3 of relay 15SE, to ground on conductor 
15-07 over which the lower winding of relay 15SE is 
energized, the winding of relay 16CSS thus being con 
nected in parallel with the lower winding of relay 15SE 
to battery. Unidirectional current carrying device 6-11 
is included in the energizing circuit for relay 16CSS to 
prevent a slow driving of stepping switch 9SE when it is 
being driven toward a matching position with stepping 
Switch 9PF, due to the parallel relation of the winding 
of relay i6CSS to the lower winding of relay 15SE. 

Relay 16CSS locks in a circuit traced through the 
front contact associated with its armature 3, break con 
tacts controlled by armature 3 of relay 16PNB, conduc 
torS 16-3 and i6-4 and armature 0 and front con 
tact of relay 17ST to ground. Relay 16CSS interrupts 
at its armature 2 and back contact the energizing circuit 
of relay 7SCS which releases. With relay 17SCS re 
leased the circuits through both windings of relay 15SE 
are interrupted and this relay releases, thereby inter 
rupting the circuit of stepping magnet 15-03 which ad 
vances the contactors of stepping switch 9SE a step. 
With relay 17SCS now released and relay 10SNB op 
erated and locked, an energizing circuit for the upper 
Winding of relay 5SE may be traced over conductor 
15-62, armature 6 and back contact of relay 17NB, 
conductor 7-i6, break contacts of stepping magnet 
i5-3, conductor 5-64, armature and back contact 
of relay i7SCS, conductor 17-18, back contact and arma 
ture 6 of relay 6PNB and in parallel therewith through 
arnature and back contact of relay SRX, conductor 
i6-6, front contact and armature 3 of relay 16SNB, 
conductor 10-24, the contactor associated with contact 
bank 1 of stepping switch 9SE, any one of the tem con 
tacts in either of the contact groups of that stepping 
Switch bank, any one of the ten conductors connected 
to the contacts of that group, any one of the armatures 
i, 2, 5, 6 and 7 of relay 9PL or any one of the arma 
tures 3, 4, 5, 6 and 7 of relay 9PL2 to the lowermost 
contact of the associated transmitter skip key 9-09, of 
which the first, fifth and tenth keys are shown in the 
drawings. If the particular skip key to which the path 
is extended has been operated to prevent the transmission 
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of transmitter start signals for the station represented 
by the key, the path will terminatte at ground through 
the lowermost contact of the key and the grounded switch 
Spring engaging the lowerinost contact, the circuit of the 
upper winding of relay 15SE will thereby be completed 
to cause the completion of the energizing circuit of 
Stepping magnet 15-03, the release of relay 5SE, the 
release of stepping magnet 55-63 and advancement of 
the contactors of stepping switch 9SE. If the contactor 
of contact bank í again engages a contact receiving 
ground from the next transmitter skip key the cycle will 
be repeated and the contactors will be advanced until 
they reach a contact associated with an unoperated skip 
key. The contactors will advance no farther and relay 
5SE and stepping magnet 5–3 will remain released. 
When relay 5SE has remained released for a sufficient 

interval to permit relay (SNA to release that relay will 
release relay 10SNB, its locking circuit having been inter 
rupted at the armature 4 and front contact of reiay ESSE. 
Upon the release of relay 19SNB a circuit for relay S. 
is completed in the path traced from battery through the 
winding of that relay, conductors 0-26 and F-27, 
arnature 7 and back contact of relay 3SNB, conductor 
10-28, armature 4 and front contact of relay 6CSS, cen 
ductor 16-4 and armature 10 and front contact of relay 
17ST to ground. Relay 10S disconnects ground, at its 
back contact and armature 2, from the grid of tube 12-5 
and condenser -98, and at its armature and front 
contact it connects resistor 16-29 in parallel with resistor 
ii-1. Condenser E-08 now charges through resistors 
11-11 and 10–29 and with these resistors in the charging 
circuit an interval of 500 milliseconds is required to render 
tube 1-66 conductive. At its armature 6 relay (S 
extends a ground connection through the associated front 
contact, armature ! and back contact of relay BSA, back 
contact and armature 1 of relay GSNB, now released, 
conductor 10-31, armature 3 and front contact of relay 
17ST and conductor 7-9 to outgoing line circuit 7-C7. 
This ground connection operates the distributor clutch 
release magnet of the transmitter-distributor which has 
had its distributor contacts extended into the transmitter 
start circuit by way of conductors 7-2 as previously 
stated. Magnet 37-20 corresponds to magnet 22-} or 
magnet 23-17 of the Bacon et al. application. The dis 
tributor operates to transmit a code combination over 
outgoing channel E-03 of the party line. It may be stated 
at this point without actually tracing the circuits that 
no connections are as yet established to conductors 7-12 
in the transmitter start circuit to apply any potentials 
thereto representing a marking element of the code coin 
bination, so that the five elements of the code combina 
tion transmitted will be of spacing nature and the code 
combination thus transmitted is the one customarily 
designated as "blank.” As the distributor rotates to 
transmit the blank code combination its cam-operated 
auxiliary contacts 7-25, corresponding to contacts 
22-26 of the transmitter-distributor associated with the 
incoming line circuit and to contacts 22-5 in the Bacon 
et al. application, close and extend a ground connection 
from the outgoing line circuit over conductor 27-23, 
front contact and armature 9 of relay 17ST, conductor 
17-22, armature and back contact of relay iS5, armattire 
9 and back contact of relay S4, armature 7 and back 
contact of relay (S3, armature 5 and back contact ef 
relay 10S2, armature 5 and front contact of relay iS; 
and winding of relay iéSSA to battery and this relay 
operates, locking in a path traced through its armature 2. 
and front contact, conductors (–32 and 16-33, and 
armature 1 and front contact of relay 7ST to ground. 

Relay (SA, being operated, interrupts at its arma 
ture and back contact the previously traced energizing 
circuit for the distributor clutch release magnet of the 
transmitter-distributor in the outgoing line circuit, de 
scribed as being connected to conductor 7-9, and the 
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2. 
Stopped after a single revolution during which it trans 
Inits the blank code.combination. Before the distributor 
comes to rest its auxiliary contacts 17-25 open. At the 
eEnd of the 500-mildisecond interval that is being timed 
by vacuum tube ii-66, relay i:T again operates and 
Competes the circuit of relay CS2 in a path traced from 
battery through the winding of that relay, break contacts 
CCIntrolled by its arniature 3, armature 3 and front contact 
Clf relay E653A and conductors 10–34, 10-3, 6-7, 

27, 5-6 and the armature and front contact of 
relay 11 to ground. Relay 16S2 locks through its front 
contact and artinature 3, conductors i0-36 and 5-7, 
and arrnature 2 and front contact of relay 7ST to battery. 
At its armature 2 the relay S2 connects ground to con 
ductor 10-12 which is included in a path previously tracedi 
to the grid of tube 2-66 and the left-hand terminal of 
Condeinser i-8, this discharging the condenser, cutting 
of tube 2-6 and releasing relay iT. At its armature 
the relay 30S2 disconects resistor iG-29 from the charg 

ing circuit of condenser Ei-68. At its armature 4 and 
front contact it sets up the code combination for "space” 
on the contacts of the distributor in the outgoing line 
circuit. That code combination has the first, second, 
fourth and fifth elements of spacing nature and the third 
element of marking nature. As previously stated, the 
group of five conductors 7-32, are connected in the out 
going line circuit to the transmitting contacts of the trans 
mitter that the transmitter start circuit has seized for 
the purpose of transmitting the transmitter start signals. 
The middle one of these conductors is the one associated 
with the third element of the code combination and a con 
nection is established from it over conductor 6-8 which 
begins in the upper right-hand corner of Fig. 16 and ex 
tends into Fig. 10, in which the path continues over con 
ductor 6-37, armature 5 and back contact of relay 
58S3, conductor 30–38, front contact and armature 4 of 
relay SS2 to conductor 0-39 which extends into out 
going line circuit 7-67 and is there connected to ground 
and through the normally closed stop or rest contacts of 
the distributor to one side of outgoing party line channel 
1-03, the other side of which terminates in battery. 
When the distributor clutch release magnet is energized to 
initiate the operation of the distributor, and the normally 
closed rest contacts have opened, only the middle one of . 
the five code element distributor contacts, upon engaging 
the common bus, will provide a marking or closed and 
conductive condition of channel 1-03, so that only the 
third element of the five code elements will be of marking 
nature. At its armature 5, the relay (PS2 disconnects 
the winding of relay 30SA from the distributor auxiliary 
contact path comprising conductors 37–22 and 17-21, 
and eXtends the path through the associated front contact 
to the winding of relay i5S2A. At its armature 6 and 
front contact the relay 10S2 completes the energizing 
circuit for the distributor clutch release magnet, the 
path being traced from ground through the armature 6 
and front contact of relay 10Si, armature I and front 
contact of relay ASA, front contact and armature 6 of 
relay 30S2, upper armature and back contact of relay 
i(S2A, back contact and armature of relay (SNB, 
conductor 0-3i and armature 3 and front contact of 
relay 7ST to conductor 57-19 which terminates in the 
'outgoing line circuit at the winding of a distributor clutch 
release magnet i7-26. With this magnet energized, the 
distributor transmits the “space” signal coded on conduc 
tors 7-12. The distributor auxiliary contacts 7-25 close 
incident to the operation of the distributor and complete 
the circuit of relay iOS2A which locks through its lower 
arnature and front contact, conductor 10-4, armature 
4 and back contact of relay 6ES, conductor 16-9, wind 
ing of reiay S3, conductors 0-36 and 16-17 and 
armature 2 and front contact of relay 17ST to ground. 
Relay OS3 does not operate immediately because it has 

magnet is thus released so that the distributor will be 5 ground connected to both terminals of its winding. At 
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its upper armature the relay iOS2A interrupts an energiz 
ing circuit for the distributor clutch release magnet 17-20 
and this magnet releases in preparation for arresting the 
distributor at the end of one cycle. Before the distribu 
tor completes the cycle, it disconnects the ground over 
which relay 10S2A was operated, thereby permitting relay. 
10S3 to operate in the locking circuit for relay 10S2A. 
The relay i0S3, at its armature 6 and front contact con 

nects conductor 10-39, which has previously been traced 
to ground in the outgoing line circuit, over conductor 
10-42, back contact and armature 3 of relay 16SW, 
conductor 16-21 to the contactor associated with contact 
bank 4 of stepping switch 9SE. At its armature 3 it con 
nects the same conductor 10-39 through the front con 
tact associated with that armature, conductor 10-43 to 
the contactor associated with contact bank 3 of stepping 
Switch 9SE. A connection is also established by relay 
10S3 from conductor 10-39 through its front contact 
and armature 2 and conductor 10-44 to the contactor 
associated with contact bank 2 of stepping switch 9SE. 
The purpose of these connections is to set up a code com 
bination on the contacts of the outgoing line distributor, 
this being the priority start code for one of the transmitters 
associated with the party line. Assuming that the con 
tactors of this stepping switch are in the positions shown, 
a path will be traced from conductor 10-44 over conduc 
tor 9-11 to one of the distributor conductors 17-12, 
namely conductor 7-12a. A path is extended from 
conductor 10-43 to conductor 9-12 which is connected 
to another of the distributor conductors 17-12, namely, 
conductor 17-12b. A path is extended over conductor 
16-21 to conductor 9-13 which is connected to conductor 
17-12c. Conductors 7-12a, 17-12b and 17-12c repre 
sent elements 1, 2 and 3 of the code combinations and 
with paths extended to these conductors, as above de 
scribed, the code combination set up on the distributor 
contacts will have elements 1, 2 and 3 of marking nature 
and elements 4 and 5 of spacing nature and this is the 
code combination for the letter U which is the priority 
start code for transmitter 1-12 of station 1-06. 
At its armature 5, the relay 16S3 interrupts the previ 

ously traced path from conductor 10-39 to conductor 
17-12c which included the armature 4 and front contact 
of relay 10S2 and conductors 10-37 and 16-18, and which 
was used for setting up the "space” code combination on 
the distributor contacts. At its armature 7 and front 
contact the relay iOS3 connects the lower winding of 
relay 10S3A through the previously traced path extending 
to the distributor auxiliary contacts 17-25, thereby dis 
connecting the winding of relay 10S2A from that path. 
At its armature 4 and front contact the relay 10S3 con 
nects ground to the energizing circuit for the distributor 
clutch release magnet 17-20. The distributor begins the 
transmission of the code combination for the character 
code U set up on its contacts. When the distributor 
auxiliary contacts 17-25 close they complete the circuit 
of relay 10S3A which locks in a path through its upper 
winding, front contact and armature 4, conductor 10-46, 
back contact and armature 2 of relay 10SNB and conduc 
tors 10-47 and 6-4 to ground at the armature 10 and 
front contact of relay 17ST. Relay 10S3A interrupts the 
energizing circuit for the distributor clutch release magnet 
which arrests the distributor at the end of one cycle. 
At its armature 6 and front contact relay 10S3A con 

nects resistor 17-23 in parallel with resistor 1-11, the 
path being traced from the upper terminal of resistor 
11-11, which is the one connected to the grid of tube 
11-06, over conductors 11-14, 11-18 and 11-19, resistor 
17-23, back contact and armature 7 of relay 7BS, con 
ductor 17-24, armature 6 and front contact of relay 
10S3A, back contact and armature of relay 10S4 and 
conductors 10-08, 10-09 and 11-13, to the lower terminal 
of resistor 11-11. At its armature 5 and back contact 
relay 10S3A interrupts a path from ground to the left 
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from armature 2 and front contact of relay 10S2, con 
ductor 10-12, armature 5 and back contact of relay 
10S3A, conductors 10-13 and 10-14, armature 2 and 
back contact of relay 19S5A, conductor 10-16, back con 
tact and armature 2 of relay 11 HD and in parallel there 
with, back contact and armature 1 of relay 11 HDT and 
conductor 11—14 to the condenser. This enables the con 
denser to charge, and with resistor 17-23 connected in 
parallel with resistor 11-11, an interval of 5 seconds is 
required to render tube 11T conductive. This interval 
provides time for the station control circuits associated 
with the party line to respond to the signal U trans 
mitted for starting transmitter 1-12 at station 1-06. At 
the end of the 5-second interval tube 11-06 becomes con 
ductive and operates relay 11T which connects ground to 
conductor 11-16. Only under the circumstance that 
there is a trouble on one or the other of the channels of 
the party line, or in apparatus associated therewith, will 
the 5-second interval expire before a response is received 
from a party line, either as an acknowledgment indicat 
ing that the called transmitter has not been conditioned 
to transmit, or as transmission from a message tape at 
that station. It will be assumed that there is no trouble 
condition on the line, and attention will be turned to the 
station control circuits and to the response thereof to the 
transmitter start signal during the timing of the 5-second 
interval. 

Station control circuits respond to transmitter start signals 
Signals transmitted over outgoing party line channel, 

beginning with the blank code combination, which is the 
first signal of the transmitter start pattern, operate line 
relays 8-091, 7-09 and 6-91 at secondary switching cen 
ters 1-5, -14 and 4-13, respectively. Referring par 
ticularly to Fig. 6, the armature of line relay 6-61, which 
engages the marking contact having battery connected to 
it, is connected through the lower or operating winding 
of repeating relay 6-02 to battery so that no current flows 
in the operating winding of the latter relay. Current in 
the biasing winding of relay 6-02 holds the armature in 
engagement with its marking contact. The armature is 
connected to ground and the marking contact is con 
nected through the selector magnet 6-03 of monitoring 
selector 6-04 to battery. The selector magnet is thereby 
held energized. When line relay 5-0 responds to the 
start pulse of the blank signal, or of any other code 
combination, the start pulse being of spacing nature, the 
armature of the relay engages its grounded spacing coil 
tact, thereby energizing the operating winding of repeat 
ing relay 6-92 and driving its armature to spacing. The 
control of repeating relay 6-02 by line relay 6-0i is of 
a type ordinarily called inverse neutral, in that there is 
no current in the operating winding of repeating relay 
6-92 for its marking condition and the relay is positively 
driven to spacing by current through its operating wind 
ing in response to a spacing pulse. When repeating relay 
6-02 operates to spacing it interrupts the energizing cir 
cuit of selector magnet 6-02 and in this way repeats the 
signals received by line relay 6-0 to the selector magnet. 
As is described in detail in the specification of the 

hereinbefore identified Bacon et al. application, and in 
greater detail in Patent 2,543,174, granted February 27, 
1951 to G. G. Keyes et al., which also contains reference, 
for the purpose of amplifying the disclosure of that patent, 
to Patent 2,568,264, granted September 18, 1951 to W. J. 
Zenner, the selector magnet of the monitoring selector 
unit controls the setting, in their marking or spacing posi 

70 

tions, of selector or code members corresponding in num 
ber to the significant or selecting impulses of telegraph 
code combinations, and these in turn control the selection 
of individual selectable elements assigned to be selected in 
response to the code combinations. Some of the se 
lectable elements of the monitoring selector unit operate 
contacts and certain of the contacts are shown in Figs. 6 

hand terminal of condenser 11-08, the path being traced is to 9. Thus each has contacts identified as Blank-Pause, 
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combination for the letter 'F' which is the priority start 
code for transmitter -51 at station -07. 
With relay 5SE released, as previously described, the 

energizing circuit for relay (SNA is interrupted and 
this relay releases after a short delay interval which re 
Sults from its slow-reiease characteristic. Relay (SNA 
interrupts the energizing circuit for relay SGSNB, which 
also releases. Relay iOSNB reestablishes the energizing 
circuit for reiay Á8SA, the circuit being traced from bat 
tery through the winding of that relay, conductors 8–26 
and 19-27, armature 7 and back contact of relay 3SNB, 
conductor iG-28, armature 4 and front contact of relay 
É6CSS, conductor 6-4 and armature 50 and front con 
tact of relay 7ST to ground. 

Relay (Si again connects ground over a path previ 
ously traced, including conductor 7-9, extending to 
the outgoing line circuit 7-7 to energize the distributor 
clutch release magnet 17-28 of the transmitter distributor. 
In the cycle initiated by this operation the distributor trans 
Inits tile code combination for the letter "F.' Shortly after 
the distributor begins its cycle the distributor auxiliary 
contacts 3725 close and compiete the circuit of relay 
40SSA, as previously described in connection with the 
transmission of the code for the letter U, the relay 
locking as before. This relay again connects resistor 
17-23 in paralel with resistor ii-1 and disconnects 
ground from the grid of tube Ai-5 to initiate the 5-sec 
ond tining operation. Relay S. PS3A also interrupts the 
energizing circuit for the distributor clutch release magnet 
17-20 which releases and arrests the distributor at the 
end of the cycle. Before the distributor comes to rest 
the distributor auxiliary contacts 7-25 open, interrupting 
the energizing circuit for relay 10S3A, but it remains 
operated over its locking circuit. 

Station control circuits respond to second priority 
start signal 

Monitoring selector units 6-04, 7-04 and 8-04 respond 
to the code for the letter F, but only the monitoring 
selector unit 6-094, has transmitter start contacts respon 
sive to that signal, these being the contacts 6-23 which 
close and connect ground supplied through the Blank 
Pause contacts 6-95, which have remained closed, and 
through contacts 6–23, conductors 6-24 and 6-26, arma 
ture 4 and front contact of relay 12T2, armature and 
front contact of relay 12P2, winding of relay 2M2 and 
back contact of armature 3 of relay E2FM to battery 
and the relay 32M2 operates. Contacts 6-23 are closed 
only mementarily, but relay 2M2 locks in a path traced 
through its front contact and armature 4, front contact 
and armature 4 of relay 2P2 and in parallel there with, 
armature 5 and front contact of relay 22, conductors 
12-3 and 2–4, break contacts controlled by the upper 
arnature of relay 12SPA to ground, this relay having 
been released upon operation of relay 2SP in response 
to the space code combination as previously described. 
At its armature í and front contact, relay í2M2 corn 
pletes the circuit of relay 2M2A which performs opera 
tions that will be described later. Relay 32M2 estab 
lishes a shunt around the acknowledgment signal transmit 
ing contacts 6-4, the path being traced from the left 
hand spring of those contacts over conductor 5-6, front 
contact and armature 4 of relay 32M2, conductors 2-9, 
22-3 and 6-27 to the right-hand spring of contacts 6 
E4. Thus, although the clutch for driving the cam which 
operates contacts 6-34 is tripped incident to the reception 
of the code combination for the character “F, the 
acknowledgment signal will not be impressed on transinis 
sicn channel E-2. Relay 12M2 also completes the cir 
cuit. for distributor clutch magnet 18-64 of transmitter 
3-5, the circuit being traced from ground through the 
winding of that magnet, conductor E8-14, armature 2 and 
front contact of relay 2M2, front contact and armature 
2 of relay 2T2 to battery. Transmitter -55 thus is set 
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in operation to transmit the message addressed to sta 
tion 1-09. 
Response of switching center to incoming transmission 
As hereinbefore stated, the message transmitted from 

a station of the party line is preferably preceded by a 
plurality of letters signals. As previously described in 
connection with the response of the incoming line circuit 
to the acknowledgment signal, the code combination for 
the character H, the receiving relay 21L operates to Spac 
ing in response to the start pulse, repeats the start pulse 
to the selector magnet 22-01 of reperforator. 22-92 and: 
operates relay 21SP to spacing, that relay iocking in the 
spacing condition through its lower winding. Relay 21SP 
Gpens the operating circuit for relay 25A5 which has a 
slow release characteristic and remains operated. In its 
spacing condition relay 21SP completes the circuit of re 
lay 25A, which operates. Relay 21A operates relay 21T 
and this relay connects ground over conductor 2-04 and 
conductor 7-26 to the winding of relay 7BS. Relay 
27BS operates, and locks over the path previously traced. 
Relay 2T interrupts, at the break contact controlled by 
its lower armature, the locking circuit for the lower wind 
ing of relay 2 SP, thereby enabling that relay to follow 
signals received by relay 2L. Relay 2T also closes, 
at the make contacts controlled by its upper armature, 
the filament circuit for electron discharge tube 2-9, 
but the relay 2A, at its upper armature and front con 
tact, grounds the grid of the tube thereby discharging 
condenser 2-2 and preventing tube 2-9 from being 
activated. 

in response to the first marking impulse in the letters 
signal the receiving relay. 21L operates to marking, and 
repeats the signal to relay 2SP and to reperforator se 
lector magnet 22–91, the relay. and the selector magnet 
thereafter responding to the pulses of the code combina 
tion. In the marking condition relay 2ASP reestablishes 
the energizing circuit for slow release relay 2A5 thus 
holding that relay operated. It opens the energizing cir 
cuit for relay 2:AE which holds operated because of its 
slow release characteristic. Relay 2SHH does not be 
corne operated as it did in the case of the reception of the 
H signal, because the signal now being received is a let 
ters signal. The incoming line circuit thus does not call 
upon the transmitter start circuit to transmit: another 
transmitter start signal because message transmission from 
a party line station has been started. 

it was previously stated that relay 7BS operates un 
der the control of relay 21T and locks. Reay 17BS con 
iects resistor i7-27 in parallel with resistor E-1 and 
initiates a 300-millisecond timing operation of tube. 11 
66. When the timing circuit has timed out, relay. T is 
Operated by tube 1-6 and completes an energizing cir 
cit for relay 7BSA traced from battery through the 
winding of that relay, back contact and armature 8 of 
relay 7 NB, front contact and armature 2 of relay 7BS, 
conductor i7-34, armature 7 and front contact of relay 
BS3A, back contact and armature 6 of relay S4 and 

conductors 3-7 and 1-6 to the armature of relay T 
which engages its grounded front contact. Relay 37 BSA 
locks in a circuit traced through its front contact and 
armature 5, conductor i7-32 and the front contact and 
armature 6 of relay 7BS to ground. 

Relay 173SA completes an energizing circuit for relay 
ESPF, the circuit being traced from battery through the 
winding of that relay, break contacts controlled by the 
Stepping magnet 5-15 of stepping switch 9PF, conductor 
i5-2, back contact and armature 4 or relay i6SW, con 
dictor 6-22, armature 4 and front contact of relay 
if BSA and front contact and armature 2 of relay 17ST 
to ground. At its single front contact the relay 5PF 
energizes stepping magnet 5-11 which operates its step 
ping pawi in preparation for advancement of the con 
dictors of stepping switch 9PF on the backstroke, when 
Stepping magnet 5-ii is released, and upon being ener 
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gized the stepping magnet interrupts the energizing cir 
cuit of relay i5PF which releases. This permits the 
stepping magnet 5-i to release, thereby advancing the 
contactors of stepping switch. 9PF one step and reestab 
lishing the energizing circuit for relay 15PF. Since the 
relay SPF again operates stepping magnet 15-1 which 
in turn releases relay 15PF, the contactors of stepping 

... switch 9PF are subject to advancement under the mu 
tually interruptive and restorative circuit control of relay 
15PF and stepping magnet 5-1 until an external condi 
tion intervenes. A path is traced from the battery ter 
minal of the winding of relay 15PF, which is the right 
hand terminal, over conductor 5-3, armature 3 and 
front contact of relay 17BSA, conductor 7-36, the con 
ductor 45-08 to the contactor associated with the sixth 
contact bank of stepping switch 9PF. As in the case of 
stepping switch 9RF, only the first, fifth and sixth con 
tact banks are used. There are duplicate sets of ten 
connections from the contacts of contact bank 6 of step 
ping switch 9PF to corresponding contacts of contact 
bank 6 of stepping switch 9RF and of contact bank 6 
of stepping switch 9SE. It has been assumed that step 
ping switch 9SE has advanced one step and, accordingly, 
when stepping switch 9PF has advanced one step, the 
path traced to the sixth contactor of stepping switch 
9PF will be extended through corresponding contacts of 
the sixth contact banks of stepping switches 9PF and 
9SE and from the contactor associated with the sixth con 
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tact bank of switch 9SE over conductor 17-17, armature 
3 and back contact relay 17SCS, conductor 17-37 and 
front contact and armature 12 of relay 7ST to ground. It 
follows from this that, upon the first release of stepping 
magnet 5-il and consequent advancement of the con 
tactors of stepping switch 9PF, a path to ground shunting 
the winding of relay 5PF is established so that that relay 
does not reoperate upon the reclosure of the break con 
tacts of stepping magnet 5-11. Thus, the contactors 
of stepping Switch 9PF will be advanced under the co 
operative control of relay 15PF and stepping magnet 
15-11 only until the contactors have been advanced to 
a position corresponding to that of the contactors of 
stepping switch 9SE. 

Relay 17BSA also completes the circuit of relay 10S4, 
the path being traced from ground through the front 
contact and armature 2 of relay 17ST, conductors 16-17, 
10-36 and 0-48, winding of relay 10S4, conductors 
10-49 and 10-5, armature 2 and front contact of relay 
10S3A, conductor 10-52 and armature 2 and front con 
tact of relay 17BSA to battery through resistor 17-53. 
Relay 10S4 connects ground through its front contact 
and armature 8, armature 2 and back contact of relay 
10S5A, conductor 10-16, back contact and armature 2 
of relay iHD and conductor 11-4 to condenser 11-08 
and the grid of tube 1-07 to cut off tube 11T and dis 
charge the condenser. Relay 10S4 also connects con 
ductor 10-39, which is connected to the ground termina 
tion for outgoing transmission channel 1-03 in the out 
going line circuit a 7-07, through the front contacts and 
armatures 2, 3, 4, 5 and 7 of relay 10S4, and conductors 
16-18, 10-53, 10-54, 0-56 and 10-57 respectively to 
the group of five conductors 17-12 which extend to the 
distributor contacts of the outgoing line transmitter, the 
effect of this being to set up the letters signal comprising 
a marking condition of each of the five significant ele 
ments of the code combination. At its front contact and 
armature 11, the relay 10S4 connects ground through 
the armature 1 and back contact of relay 10S5A, con 
ductors 10-58 and 10-31, armature 3 and front contact 
of relay 7ST to conductor 47-19 which is the distributor 
clutch magnet control path so that the distributor in the 
outgoing line circuit is set in operation to transmit the 
letters signal set up on the distributor contacts. During 
the rotation of the distributor, the distributor auxiliary 
contacts 7-25 close to complete the circuit of relay 
18S4A, the circuit being traced from battery through the 
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winding of that relay, front contact and armature it of 
relay 16S4, back contact and armature of relay 0S5, con 
ductor 47-22, armature 9 and front contact of relay 
17ST and conductor i7-21 to ground through the dis 
tributor auxiliary contacts. 

Relay (S4A extends the same ground connection 
through its armature and front contact and the winding 
of relay 10S5 to conductor 80-48 which is supplying 
ground to hold relay S4 operated. Relay 0S5 thus 
has ground on both terminals of its winding and remains 
unoperated until the distributor auxiliary contacts 7-25 
open and disconnect ground from the armature of relay 
10S4A, at which time that relay locks through its arma 
ture and front contact and the winding of relay 10SS, 
the latter relay operating. Neither the relay 10S4A nor 
16S5 disturbs the energizing circuit for the distributor 
clutch magnet completed at the front contact and arma 
ture is of relay 10S4 and the distributor is not arrested 
at the end of one cycle, but enters upon a second cycle 
in which it repeats the transmission of the letters signal. 

During the rotation of the distributor, the distributor 
auxiliary contacts 17-25 close and extend ground over 
conductors 17-21 and 17-22, and over the armature and 
front contact of relay 10S5 to the winding of relay 10S5A 
which operates and locks through its armature 4 and 
front contact and over conductor 10-33 to ground through 
armature 1 and front contact of relay 17ST. Relay 10S5A 
interrupts, at its armature , the energizing circuit for 
the distributor clutch magnet 17-20, which releases and 
arrests the distributor at the end of transmission of the 
Second letters signal. Before the distributor is arrested 
the distributor auxiliary contacts 17-25 open. 

Relay 10S5A, operated, changes the timing constants 
of the charging circuit for condenser 11-08 by establish 
ing a path from the lower terminal of resistor 15-11 over 
conductors 1-3, 9-09 and 10-59, armature 5 and 
front contact of relay 16S5A, conductor 10-61, resistor 
16-23 and in parallel therewith through armature 1 and 
back contact of relay 16ESA and resistor 6-24, con 
ductors 16-26, 10-93 and 11-07 to the upper terminal 
of resistor 1-1. VVith resistors 6-23 and 16-24 con 
nected in parallel with resistor 11-11, the tube 1-06 re 
quires an interval of 340 miliseconds to become con 
ductive. 
At the end of that interval relay 11T operates and 

connects ground over conductors 1-16, A-17 and 
10-17, arrnature 3 and front contact of relay 10S5A, 
conductor 18-62 and the winding of relay 11TA to bat 
tery and this relay operates. It completes the energiz 
ing circuit for relay is RLS, the path being traced from 
battery through the winding of that relay, the front con 
tact and armature of relay TA, conductors 11-24, 
10-63 and ió-27, front contact and armature 8 of re. 
lay 17BSA, conductor 7-38, armature 7 and back con 
tact of relay 26SW, conductor 16-28, the contactor as 
sociated with the fifth contact bank of stepping switch 
9PF and the corresponding contact associated with the 
fifth contact bank of stepping switch 9SE, these two 
SWitches now being in corresponding positions, conduc 
tor 11-03, back contact and armature 2 of relay 11HDT, 
conductors 12-02 and 17-06 and armature 1 and the 
front contact of relay 17BS to ground, the latter relay 
being operated at this time, so that relay E1RLS oper. 
ates. At its inner armature, the relay 18 RLS connects 
ground over conductors 1-26, 11-18 and 11-14 to dis 
charge condenser 11-98 and thereby release relay 11T 
by cutting off tube 2-06. At its outer armature, the 
relay 11RS interrupts the locking circuit for relay 17ST. 
This releases all of the relays of the transmitter start 
circuit thus far described as having been Operated and 
not described as having been released, with the excep 
tion of relays i7BS and 17BSA which are held under 
the control of the incoming line circuit in Figs. 21 
and 22. Specifically, the relays, which relay 17ST re 
leases, are relays i8S1, 10S1A, 10S2, 10S2A, 10S3, 
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10S3A, 10S4, 1GS4A, SS, SS5A, ATA, 1RLS and 
6CSS. 

Station control circuits respond to letters signal originat 
ing in transmitter Start circuit 

The letters signals originating in the transmitter start 
circuit are repeated by the receiving relays 6-6, 7-0 
and 8-Ci to their respective monitoring selector units 
6-04, 7-4 and 8-4. In the monitoring selector unit 
6-64 the first ietter's signal causes the unlocking of the 
blank-pause contacts 6-36 and the space contacts 6-69 
and these contacts release. Similarly, the contacts 7-96 
and 7-9 in monitoring selector unit 7-04 and the con 
tacts 8-26 and 8-99 in the monitoring selector unit 
8-4 are released. The priority and non-priority trans 
mitter start contact operating selectable members are 
blocked as a result of reception of the letters signal and 
release of the blank-pause and space contacts so that 
the transmitter start contacts shall not be operable in 
response to signals occurring in the body of a message. 
Blank-pause contacts 6–06, upon releasing, interrupt the 
energizing circuit of relay 2BP which releases. This 
relay restablishes at its armature 4 and back contact the 
shunt across acknowledgment signal transmission contacts 
6-14 to prevent those contacts from interfering with 
message transmission to the switching center. At its 
arnature 2 and back contact, the relay 12BP recon 
nects front contacts of relays 6S5 and 6S2 to the arma 
ture of receiving relay 6-8: to reconnect in receiving 
relation to relay 6-23 teletypewriters that may have been 
receiving a message prior to transmission of the trans 
mitter start signals and that were disconnected to pre 
vent them from responding to those signals. It was 
initially assumed that there was no such transmission. 

With contacts 6–09 released, the relay 2SP releases 
and reestablishes the circuit of relay i2SPA which op 
erates. Relay 2SPA locks the previously operated re 
lay i2M2A, the circuit being traced through the front 
contact and armature 2 of that relay to the lower arma 
ture of relay 2SPA. 
The station control circuit remains in the condition 

it has attained at this point, with relays 2T2, 2P2, 
2M2 and 2M2A operated and distributor clutch release 
magnet 18-04 operated. 

End of transmission of priority message 
It will be assumed that the complete message for 

station -99 has been transmitted to the switching cen 
ter before completion of the handling of the message 
at the Switching center, involving seizure, under the 
control of the address code CD, of one of the reperfora 
tors associated with outgoing line circuit 7–37, trans 
mission of the message cross-office to the seized re 
perforator and retransmission of the message preceded by 
the address code CD over the outgoing channel -03 of 
the multistation line. 

Transmitter -52 at station I-97 proceeds with the 
transnission of the message addressed to station -99 
and completes the message transmission by transmitting 
the disconnect signal comprising figures, H and letters, 
followed by the end-of-transmission signal comprising 
the signals, H and letters. As previously stated, the 
tape Containing the message was severed from the tape 
in the reperforator, and the distributor F8-08 steps the 
tape out of the transmitter, permitting tape contacts 
8-93 to open. These contacts disconnect ground from 
conductor 3-07, thereby interrupting the locking cir 
Cuit of relay 2P2, which included its armature and 
front contact, and also interrupting the energizing cir 
cuit for relay 52T2 which also releases. Relay 2T2 
interrupts the energizing circuit of transmitter clutch 
magnet 18-64 which releases, arresting distributor S8-08. 
With relays 2T2 and 2P2 released, the locking circuit 
of relay 32M2 is interrupted and that relay releases, re 
moving one of the shunts around the H transmitting con 
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tacts 16-14 in the monitoring selector unit 6-04. Con 
tacts 16-14 remain shunted at the armature 4 and back 
contact of relay 2BP. In this way the transmitting 
apparatus at station -07 is restored to normal. 
Response of switching center to disconnect and end-of 

transmission signals 
In response to the figures code combination, the fig 

ures contacts 22-38 close and connect ground over con 
dictor 22-05, back contact and armature 3 of relay 25A, 
the upper winding of relay 2FG, conductor 21-22, re 
sistor 2-4, conductors 2-6 and 28-7 and upper 
winding of relay 2, UN to negative battery. The ener 
gization of the upper winding of relay 2UN in this 
path holds the armature in that relay in engagement 
with the left-hand contact, to maintain a locking path 
for relay 25 FG, traced from battery through its lower 
winding, break contacts associated with arnature 2 of 
relay 2AFH, front contact and lower armature of relay 
2RFG and left-hand contact and armature of relay 23UN 
to ground. At its outer upper arnature the relay 2AFG 
prepares an energizing circuit for relay 21 FH. At its 
inner upper armature it completes an energizing circuit 
for relay 21DA traced from battery through the winding 
of that relay, conductors 2-23 and 21-24, back con 
tact and armature 3 of relay 22FH, conductor 25-26, 
and inner upper armature and front contact of relay 
2FG to ground. Relay 2DA interrupts at its lower 
armature a possible operating circuit for relay 2SHH, 
and at its break contacts controlled by the upper arma 
ture a possible energizing path for relay 22A. Before 
the reperforator 22-02 completes its cycle of operation 
in response to the figures signal, contacts 22-08 reopen 
but relay 2 AFG remains locked. 
The next code combination in the disconnect signal 

is the H code which causes the closure of reperforator 
contacts 22–03, extending ground over conductor 22-04, 
armature A and back contact of relay 25A, conductor 
21-31, Guter upper armature and front contact of relay 
23FG, upper winding of relay 2AFI, and over the path 
previously traced to the upper winding of relay 2 UN 
and over that winding to battery. At its arnature 
and front contact relay 2 FH establishes a shunt across 
the outer upper armature and front contact of relay 
2 FG, and locks in a path traced from battery through 
its lower winding, its front contact and armature 3, con 
ductors 2-25, 21-27, 24-28 and 21-29, front contact 
and upper armature of relay 21idA, conductors 21-3i 
and 21-32 and back contact and armature 3 of relay 
22HH to ground. At break contacts associated with 
its armature 2 the relay 21 FH interrupts the locking 
circuit of relay 2FG which releases, relay 23FH re 
maining operated through the shunt established across 
the upper armature and front contact of relay 2 FG and 
also through the locking circuit previously traced. At 
its armature 3 and back contact the relay 2 FH inter 
rupts the locking circuit for relay 2 DA which releases, 
thereby interrupting the previously traced locking circuit 
for relay 25 FH. Before the end of the cycle of re 
perforator 22-02 in response to the H signal, contacts 
22–3 reopen, interrupting the holding circuit for relay 
2FH which releases. 

In response to the letters signal which follows the H 
signal, contacts 22-2 in reperforator 22-02 close, con 
necting ground over conductor 22-52, back contact and 
armature of relay 2áAA, conductor 25-33, break con 
tacts controlled by the upper arimature of relay 2DA, 
conductor 2-34, break contacts associated with arma 
ture 4 of relay 2: AA, conductor 21-36 and conductor 
2i-i7 to the upper winding of relay 22 UN, from which 
the circuit is completed to battery. This causes the 
arnature cf relay 2, UN to remain in engagement with 
its ieft-hand contact, while the circuit of the lower wind 
ing is closed through universal contacts 22-96. 
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9SE to the next position and interrupt at its break con 
tacts the energizing circuit of the upper winding of re 
lay 15SE. This causes the interruption of the circuit of 
stepping magnet 5-03 which releases, advancing the con 
tactors to the next contact. 

If the skip key for the next station in the roll call is 
operated, ground will again be applied through a contact 
of contact bank 1 of stepping switch 9SE to the con 
tactor to cause the advancement of the contactors of that 
Switch to the next position. If no station is assigned the 
priority transmitter start code represented by any of the 
contacts of stepping switch 9SE, there will be a direct 
ground on the back contact of the armature, correspond 
ing to that transmitter start code, of relay 9PL or 9PL2, 
which will have the same effect as the application of 
ground through an operated skip key, namely the imme 
diate reoperation of relay 15SE to cause the advance 
ment of the contactors of stepping switch 9SE another 
step. 
As the single code combination representing the pri 

ority transmitter start code of any transmitter is trans 
mitted by the transmitter start circuit, the station control 
circuit with which the called transmitter is associated will 
initiate operation of the transmitter if it has a message 
tape awaiting transmission, or will return to the switch 
ing center the normal no-traffic response which is the 
signal for the character H. 

Each time a called station responds by beginning the 
transmission of a message, the transmission of trans 
mitter start codes will be suspended, in the manner 
previously described, and the contactors of stepping 
switch 9PF will be advanced under the cooperative con 
trol of relay 15PF and stepping magnet 5-1 until the 
contactors have been brought to rest in a position cor 
responding to the position occupied by the contactors 
of stepping switch 9SE. The contactors of stepping 
switch 9PF mark the last station at which priority mes 
sage transmission was initiated, and these contactors re 
main at rest as long as priority start codes are being 
transmitted, one after another, seeking to initiate mes 
sage transmission at one of the outlying stations. When 
ever message transmission has been initiated and com 
pleted, and the incoming line circuit responds to the 
end-of-transmission signal, which is the code combina 
tion for the character H following the disconnect signal, 
the calling of the roll of transmitters for the purpose of 
initiating transmission from another station is begun by 
transmitting the preliminary signals of the transmitter 
start code, namely the code combinations for blank and 
space with an intervening pause. These signals do not 
precede the single code combinations representing trans 
mitter selecting signals transmitted one after another in 
response to the normal no-traffic response from the sta 
tions in succession. 

Transmission of non-priority transmitter start signal 
It will be assumed that none of the stations called has 

a priority message awaiting transmission, that the con 
tactors of stepping. Switch 9SE are advanced from the 
last connected contacts of the first group, to the next 
position at which the contactor associated with conact 
bank 1 receives ground and causes the immediate ad 
vancement of the contactors to the next position in the 
same manner that any grounded contact of contact bank 
1 of stepping switch 9SE causes the advancement of the 
contactors, and that the contactors of stepping switch 
9SE come into the position corresponding to the con 
tactors of stepping switch 9PF. For convenience, it wil! 
be assumed that none of the other stations had any 
priority traffic awaiting transmission following the trans 
mission of the message from station 1-07 directed to 
station 1-09, and that the contacts of stepping switch 
9PF are therefore engaging the second connected con 
tacts of the first group when the contactors of stepping 
switch 9SE come into engagement with the secondi con 
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nected contacts of the second group of stepping switch. 
9SE. 
At this time the following relays in the transmitter 

start circuit are operated: 10S, 10SA, 10S2, 10S2A, 
i(S3, OS3A, 7ST and 16CSS. With the contactors 
of stepping switches 9SE and 9PF in corresponding po 
sitions, ground on the front contact associated with 
armature 8 of relay 17ST is extended through the arma 
ture, conductors 7-42, 7-02 and 17-04, back contact 
and armature of relay 7BS, conductors 17-06 and 
SA-32, armature 2 and back contact of relay 11HDT, 
conductor i-3, contactor associated with contact bank 
5 of stepping switch 9SE and the contact engaged there 
by, corresponding contact of contact bank 5 of stepping 
Switch 9PF and its contactor, conductor 16-28, back 
contact and armature 7 of relay 16SW, conductor 7-38, 
armature 8 and back contact of relay 17BSA to the 
front contact associated with armature 3 of relay 17NB. 
Upon the response of the incoming line circuit to the 
no-traffic response character H, a sequence of operations, 
including the operation of relay 21HH followed by the 
operation and locking of relay 7NB, occurs. Relay 
17NB effects several operations including the energiza 
tion of relay 5SE and stepping magnet 15-03, the op 
eration and locking of relay 11TSA, all as previously 
described and, in addition, the ground connection traced 
to the front contact associated with armature 3 of relay 
i7NB is extended through the associated armature 3, 
conductor 7-43, armature and back contact of relay 
5SW, armature 1 and front contact of relay 16CSS 

which is operated, conductors 16-29, 16-35 and 16-32 
and winding of relay 16PNB to battery and that relay 
operates. At its armature relay 16PNB completes en 
ergizing circuits for relays 9PL1 and 9PL2 from battery 
through their respective windings and over conductor 
9-2i and front contact and armature 1 of relay 16PNB 
to ground, and relays 9PL and 9PL2 operate. As pre 
viously set forth, the back contacts of these relays pro 
vide ground either directly, in the case of unassigned 
transmitter start codes, or indirectly from skip keys for 
suppressing the transmission of start codes by causing 
the advancement of the contactors of stepping Switch 
SE. The front contacts of these relays provide direct 

or indirect ground connections for similarly suppressing 
the transmission of start codes in the roll call of trans 
mitters for regular or non-priority message traffic. Re 
lay 9PL2 interrupts, at its armature 2 and back con 
tact, the circuit of priority lamp 9-98, thereby extinguish 
ing that lamp. 
At the break contacts controlled by its armature 3, 

relay 6PNB interrupts the locking circuit of relay 16CSS 
which releases. Relay 16CSS completes the circuit of 
relay A7SCS, traced from the winding of that relay over 
conductor 7-3, armature 2 and back contact of relay 
6CSS, conductor 16-04, front contact and armature 4 

of relay 7ST, conductor 17-14 and armature 5 and 
back contact of relay 16ES to ground. Relay 16CSS 
releases relay 10S1 by interrupting the energizing cir 
cuit thereof at its armature 4 and front contact. Relay 
i6CSS completes the operating circuit of relay 16SW, 
in a path traced from battery through the winding of 
that relay, armature 5 and front contact of relay 16PNB, 
armature 5 and back contact of relay 16CSS and con 
ductor 6-4 through armature 10 and front contact of 
relay 17ST to ground. Relay 6SW locks through its 
front contact and armature 5 and over conductor 16-14 
to the ground supplied through armature 10 of relay 
17ST. Relay 16SW, operated, opens, at its armature 
3, the path over conductor 16-21 to the contactor of 
contact bank 4 of stepping switch 9SE. As set forth in 
the description of activation of the transmitter start 
circuit in response to operation of Switch 9-01. and op 
eration in response to the no-trafic acknowledgment sig 
nal for the character H, relay 15SE, now operated by 
relay 17NB, operates relay 10SNA in a circuit traced 
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9SE, second contact of the first connected group of con 
tacts and conductor 9-11 to conductor 7-12a. Ground 
is extended from conductor 10–39 over the front contact 
and armature 2 of relay 0S3, conductor 18-43, contactor 
associated with the contact bank 3 of switch 9SE, Second 
contact of the first group of connections to that contact 
bank and conductor 9-13 to conductor 17-12c. A path, 
traced to the contactor associated with contact bank 4 
of stepping switch 9SE during the description of trans 
mission of the priority start codes, is now open at the 
back contact and armature 3 of relay 6SW so that no 
ground connection is applied through the second con 
nected contact of the fourth contact bank of stepping 
switch 9SE to conductor 7-12d, as it was in the case 
of the priority start code transmitted with the contactors 
of stepping switch 9SE in this position. With ground 
connected only to conductors 7-12a and 17-2c, the 
code combination set up on conductors 17-12 has ele 
ments 1 and 3 of marking nature and elements 2, 4 and 
5 of spacing nature and is the code combination for the 
character S. The priority start code transmitted with the 
contactors in the same position was the code combina 
tion for the character F having elements 1, 3 and 4 of 
marking nature and elements 2 and 5 of spacing nature. 
The code for the non-priority transmitter start thus differs 
from the priority start code for the same position of the 
contactors by having one less marking element than the 
priority start code. The connections of the contacts of 
the second, third and fourth contact banks of stepping 
switch9SE to conductor 17-12 are such that each priority 
start code comprises three marking elements and two 
spacing elements, and the non-priority codes comprise two 
marking elements and three spacing elements, due to the 
elimination of contact bank 4 as a factor in the setting 
up of the non-priority codes. During the cycle of the dis 
tributor in which the code combination for the character 
S is transmitted, relay 10S3A operates and locks. This 
relay interrupts the energizing circuit for the distributor 
clutch magnet 17-20 so that the distributor will be ar 
rested at the end of the cycle, and starts tube A timing an 
interval of five seconds. 
Assuming that station 1-07 has no regular message 

awaiting the transmission, upon the response of the moni 
toring selector 6-04 to the transmitter start character S, 
contacts 6-27 will close momentarily, connecting ground 
over conductors 6-28 and 6-39 to the armature 4 of 
relay 2T2. This relay will not be energized because tape 
out contacts 18-G2 will not have been closed and the H 
sending contacts 6-4 will not be shunted. Accordingly, 
the monitoring selector will respond to the transmitter 
start signal by returning the code combination for the 
character H, which is the normal no-traffic acknowledg 
ment. În response to that signal the incoming line cir 
cuit at the switching center will activate the transmitter 
start circuit, advancing the contactors of stepping Switch 
9SE to the next position. As in the case of the transmis 
sion of priority transmitter start signals, the preparatory 
codes for blank and pause with an intervening pause are 
not repeated for each transmitter selecting code combina 
tion transmitted, and are transmitted only once for each 
roll call of transmitters. The priority code for the next 
station in the sequence, the station -08 is the code for 
the letter C, having elements 2, 3 and 4 of marking 
nature and elements 1 and 5 of spacing nature. The con 
nection from the third contact of the fourth contact bank 
of Switch 9SE is to conductor 7-12d, the same as the 
connection from the Second contact so that only the ele 
ments 2 and 3 will be of marking nature for the non 
priority code combination, this being the code for the 
letter I. If a non-priority message is awaiting transmis 
sion from transmitter -52 in response to the transmitter 
start signal I, message transmission will be initiated and 
in response thereto the transmitter start circuit will be 
cause to suspend the roll call of transmitters as in the 
case óf initiation - of transmission of a priority message. 
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Otherwise the roll call will continue. In connection with 
the deactivation of the transmitter start circuit, at what 
ever point in the roll call, and upon the operation and 
locking of relay 17BSA, the circuit of relay 15RF will be 
completed in a path traced from battery through the wind 
ing of that relay, break contacts controlled by Stepping 
magnet 45-14 of stepping Switch 9RF, conductors 15-16 
and 15-17, front contact and armature 4 of relay 16SW, 
conductor 16-22, armature 4 and front contact of relay 
i.7BSA, and front contact and armature 2 of relay 7ST 
to ground. Upon each energization of relay i5RF it corn 
pletes the circuit of stepping magnet is-i6 which in turn 
interrupts the energizing circuit of relay 15RF which re 
leases, in turn releasing the stepping magnet and thereby 
causing the contactors of stepping switch 9RF to advance 
one step. When the contactors of stepping switch 9RF 
reach a position corresponding to the contactors of Switch 
9SE a shunt across the winding of relay 15RF is estab 
lished, traced from the right-hand terminal of the wind 
ing of the relay, cver conductor i5-8, arimature 9 and 
front contact of relay i7BSA, conductor 17-44, conduc 
tor 9-23, contactor associated with contact bank 6 of 
stepping switch 9RF, the contact then engaged by that 
contactor, the corresponding contact of the sixth contact 
bank of switch 9SE, the contactor associated with that 
bank, conductor 7-7, armature 3 and back contact of 
relay 7SCS, conductor 17-34 and front contact and 
armature 2 of relay 37ST. The completion of the shunt 
ing circuit just traced prevents the reenergization of relay 
15RF and the contactors of stepping switch 9RF come 
to rest to mark the transmitter fron which normal mes 
Sage transmission has been initiated. 

In addition to causing the advancement of the contac 
tors of stepping switch 9RF into correspondence with the 
contactors of switch 95E, the transmitter start circuit also 
transmits two letters signals for restoring the station con 
trol circuits to conditions of unresponsiveness of the trans 
mitter start code contacts to their individual transmitter 
Selecting signals and to reassociate with the receiving chan 
nel 1-01 any teletypewriter recorders that may have been 
receiving a message. Thus far there has been no descrip 
tion of outgoing message transmission from the switching 
center to any of the receiving stations of the multistation 
line. Finally the relay 19S5A operates as previously de 
scribed, incident to the transmission of the second letters 
signal, to cause tube -66 to time an interval of 340 milli 
seconds and at the end of that interval tube 1-426 operates 
relay iT which in turn operates relay 1ATA in a circuit 
through the armature 3 and front contact of relay i6S5A. 
Relay TA operates relay 11RLS which interrupts the 
locking circuit of relay iTST and grounds the grid of tube 
11-06, thereby releasing relay T. Relay ST re 
leases all of the relays except relays 17 ES and 7BSA. 
Specifically, the relays which relay 7ST releases are the 
relays 10Si, GSA, 1.9S2, 2032A, (S3, 10S3A, 10S4, 
0S4A, 10S5, 10S5A, 16SW, 16PNB, 9PL3, 9PL2, 11TA 
and 1RLS. This places the transmitter start circuit in 
the same condition that it has during the reception of a 
priority message. When the end-of-transmission signal 
is received and the transmitter start circuit is reactivated, 
it will begin a roll call of transmitters for priority busi 
ness because relays 9PL and 9PL2 have been released. 

It will be apparent at this point that the transmitter start 
circuit does not begin a roll call of transmitters for regular 
message traffic until it has made a complete roll call of 
transmitters for priority traffic without finding such traffic. 
When the transmitter start circuit is reactivated following 
reception by the incoming line circuit of an end-of-trans 
mission signal, the transmitter start circuit will initiate 
a roll call of transmitters for priority traffic, whether the 
transmission just completed has been priority message 
transmission or regular message transmission. 

Completion of roll call for non-priority traffic 
It may happen that the transmitter start circuit corn 
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pletes a complete roll call of transmitters for priority mes 
sage transmission followed by a complete roll call of trans 
mitters for non-priority traffic without finding either type 
of message awaiting transmission. The condition of the 
transmitter start circuit immediately following the trans 
mission of the last regular transmitter start code is that 
tube 1-06 is timing a five-second interval and the follow 
ing relays of the transmitter start circuit are operated: 
10S1, 19Si?, 10S2, 10S2A, 1083, 10S3A, 17ST, 16CSS, 
6PNB, GSW, 9PL1 and 9PL2. If the last station called 

has no non-priority traffic awaiting transmission, it will re 
turn the no-traffic acknowledgment signal. In response to 
this the incoming line circuit completes the circuit of re 
lay 17BS in the manner previously described, and this re 
lay starts a 300-millisecond timing cycle of tube 11-06. 
The incoming line circuit also completes the circuit of re 
lay 17NB which operates and locks. 

Relay 17NB completes an energizing circuit for relay 
10RNB traced from battery through the winding of that 
relay, conductor 10-66, back contact and armature i of 
relay iHD, conductor 1-27, armature 6 and front con 
tact of relay 6CSS, front contact and armature 4 of relay 
16PNB, front contact and armature 1 of relay 16SW, con 
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ductor 7-43, armature 3 and front contact of relay i7NB, 
back contact and armature 8 of relay 17BSA, conductor 
17-38, armature 7 and front contact of relay 16SW, con 
ductor 6-37, contactor of contact bank 5 of stepping 
switch 9RF which should be engaging a contact corre 
sponding to the one engaged by the contactor associated 
with contact bank 5 of stepping switch 9SE because the 
latter switch, having completed a roll call of transmitters 
for regular traffic, should have advanced from its initial 
position in one of the sets of connections to a correspond 
ing position in the other set of connections and, therefore, 
into a position to extend the path just traced over conduc 
tor 1-03, back contact and armature 2 of relay 11 HDT, 
conductors 11-02 and 17-06, armature I and front con 
tact of relay 7BS to ground. Relay 10sNB locks in a 
path traced from its winding through its armature 4 and 
front contact, conductors 0-47 and 16-14 and armature 
19 and front contact of relay 17ST to ground. In the 
manner previously described, in connection with the shift 
from priority roll call to regular roll call, relay 17NB also 
energizes relay 15SE, stepping magnet 15-03, relay 
11TSA, which locks and releases relay 17BS, and grounds 
the grid of tube 11-06. 

Relay 10RNB operates relay iHD in a path traced 
from battery through the winding of relay 1D, con 
ductor -28 and front contact and armature 5 of relay 
ORNB to ground. Relay HD locks through its front 

contact and arrnature 4, the back contact and armature 
of relay RST, conductor 11-29 and back contact and 
armature 4 of relay 46TSB to ground. 

Relay 10RNB also operates relay 10S4 in a circuit 
traced from ground through the front contact and arma 
ture 2 of relay 17ST, conductors 16-17, 10-36 and 
50-48, winding of relay 10S4, conductors 10-49 and 
10-67, armature 3 and front contact of relay 10RNB, 
conductor 10-68 and conductor 16-38 to battery through 
resistor 7-53. 

Relay 11 HD operates relay 11 HDT in a circuit from 
battery through the winding of the latter relay, armature 
6 and front contact of relay 11HD, conductor 11-3, 
and back contact and armature 6 of relay 10S5A to 
ground. 

In the manner previously described, relay 10S4 sets 
up the code combination for letters on the contacts of 
the transmitter in outgoing line circuit 17-07 and en 
ergizes the distributor clutch magnet 17-20 which causes 
the letters signal to be transmitted over outgoing channel 
1-03 to the monitoring selector mechanisms associated 
with that channel. During the transmission of the letters 
signal the distributor auxiliary contacts 17-25 associated 
with the distributor close momentarily, operating, relay 
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In the manner described in connection with the shift 

from priority start signal transmission to regular start 
signal transmission, the relay 15SE, operated by relay 
17NB, operates relay OSNA which in turn operates relay 
í SNB which locks. Relay 9SNB releases relay 7NB 
which releases relays 35SE and TSA. Relay 5SE 
releases stepping magnet 5-03, causing the contactor 
associated with the first contact bank of stepping Switch 
9SE to engage a contact on which there is no ground 
connection. If the particular contact engaged by that 
contactor has a ground connection, relay 15SE and 
stepping magnet i5-03 will cooperate to effect advance 
ment of the contactors until an ungrounded contact is 
engaged. Following the stopping of the contactors of 
stepping switch 9SE, relay 0SNA releases after its delay 
interval, releasing relay 10SNB. 

It was previously stated that relay 16S4A operated 
upon the closure of the distributor auxiliary contacts dur 
ing the transmission of the letters signal. The closure 
of those contacts is momentary, and upon their reopen 
ing the relay 0S4A locks and relay S5 operates. This 
is a repetition of the cycles of operations in the trans 
mitter start circuit that occur when incoming traffic is. 
received in response to a transmitter start signal as pre 
viously described. The distributor clutch release magnet. 
17-29 remains operated and initiates the transmission. 
of a second letters signal. The distributor auxiliary con 
tacts 17-25 close during the transmission of that signal 
and complete the operating circuit for relay 0S5A 
through the front contact and armature of relay 10S5. 
Relay 0S5A locks over a circuit previously traced and 
interrupts the energizing circuit for the distributor clutch 
release magnet, thus arresting the transmitter at the end 
of transmission of the second letters signal. Relay 
10S5A also interrupts at its armature 6 and back con 
tact the previously traced energizing circuit for relay 
11 HDT and associates resistors with the charging circuit 
for condenser -08 to initiate a 340-millisecond timing 
interval. 
The two letters signals are effective, in the manner 

previously described, to restore the transmitter start sig 
nal responsive portions of the monitoring selector mech 
anism associated with outgoing channel 1-03 to their 
normal or unselected conditions and to reassociate with 
channel -03 any receiving teletypewriter that may have 
been in the process of receiving a message when channel 
1-03 was seized by the transmitter start circuit for the 
purpose of transmitting transmitter start signals. 
At the end of the 340-millisecond timing interval, tube 
1-06 becomes conductive and operates relay T. The 

sequence of operations resulting has been previously de 
scribed, namely operation of relay TA which in turn 
operates relay ARSL which releases start relay 7ST 
and which grounds the grid of tube 1-6. Relay Ti 
releases relay 11TA which in turn releases relay ARLS. 
At the time of reception of the no-traffic response sig 

nal for the character H from the last station polied for 
regular message transmission, the following relays were 
in the operated condition: CS, 16SA, 8S2, 032A, 
10S3, 10S3A, 47ST, 16CSS, 16 PNB, 6SW, 9 PL and 
9PL2. Relays which have become operated during the 
subsequent operations are the relays 18RNB, CS4, SHD, 
10S4A, 16S5 and 30S5A. Relay 37ST releases all of 
the relays enumerated above, those that had been oper 
ated and those that became operated and remained op 
erated, with the exception of relay AHD which remains 
locked to ground on the armature 4 of relay 5TSB. 
With relay 20S5A released and relay 1 HD operated, an 
energizing circuit for relay iHDT is established as pre 
viously traced, from battery through its winding, arma 
ture 6 and front contact of relay 11HD, conductor 1-3: 
and back contact and armature 6 of relay 10S5A to 
ground, and relay iHDT reoperates. It opens at its 
armature 5 and back contact the path over which relay 
10STA is energizable, so that that relay cannot operate. 
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With relays 11 HD and 11 HDT operated, a ground con 
nection is removed from the grid of tube 11-06, at the 
armature 2 of relay 11 HD and armature of relay 
1HDT, to permit condenser 11-08 to charge through 

resistor 11-1 alone. This resistor provides a two-minute 
timing cycle for tube 11-06, to cause a two-minute wait 
ing period before the transmitter start circuit is reactivated 
to test the outlying transmitters for message traffic wait 
ing transmission. In the event that outgoing channel 
1-03 is not carrying any transmission to an outlying sta 
tion at this time, a ground connection will be applied 
through break contacts of relays 17-30 and 17-35 in 
outgoing line circuit 17-07 to conductor 17-46 and 
through armature 3 and front contact of relay iHDT, 
which is now operated, and winding of relay 11T1 to 
battery, and relay 11T will be operated. At its single 
armature and front contact, the relay T1 connects re 
sistor -32 in parallel with resistor 1-1 to reduce. 
the timing cycle to one minute. It will be understood 
that the transmitter start circuit gains access to outgoing 
channel -03 for the purpose of transmitting trans 
mitter start signals by interrupting outgoing message 
transmission over that channel, if there is such transmis 
sion. Outgoing transmission thus may be suspended 
briefly each time transmitter start signals are transmitted. 
However, when there is no outgoing transmission from 
the outgoing line circuit on channel 1-03, it is expedient 
to utilize that channel more frequently for testing out 
lying stations for traffic awaiting transmission than when 
there is outgoing message transmission. This is the rea 
son for reducing the waiting interval of the transmitter 
start circuit when there is no outgoing message trans 
mission. 
When tube 1-06 times out, whether the interval is 

two minutes or one minute, relay T operates and com 
pletes the circuit of relay (1RST from ground through 
the armature of relay ST, conductors 1-16 and 1-33, 
front contact and armature 4 of relay iHDT which is 
now operated, conductor -34, armature 5 and front 
contact of relay HD and winding of relay RST to 
battery. Relay RST interrupts the locking circuit for 
relay iHD which releases, grounding the grid of tube 
11-06 and releasing relay iHDT. With tube 11-06 
cut off by the grounding of its grid relay ET is released, 
in turn releasing relay 11RST. Relay 11HDT, released, 
completes a previously traced circuit for relay 10STA 
which operates to initiate another roll call of transmitters 
for traffic, beginning with priority transmitter start signals. 
The waiting interval may be terminated at any time 

by an operator by operating key 9–0 to the stop posi 
tion and then restoring it to the go position. The opera 
tion of the key to the stop position results in the com 
pletion, through the upper break contacts of the key, of 
the circuit of relay 6TSB. This relay upon operating, 
interrupts the locking circuit of relay iHD, thereby 
causing the release of relay HDT and the grounding of 
the grid of tube 1-06. The reoperation of key 9-01 
to the go position causes the activation of the transmitter 
start circuit in the manner previously described. 
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Search for traffic when all priority skip keys are operated 

It may sometimes happen that all of the skip keys per 
taining to priority transmitter start codes are operated. 
The operation of the transmitter start circuit in this cir 
cumstance will now be described on the basis that there 
is no transmitter start cycle in progress and that the tube 
-G6 is timing the two-minute interval. 
When all of the priority skip keys are operated, a cir 

cuit is traced from ground through the inner upper make 
contacts of the first skip key 9-09, corresponding make 
contacts in series, of other operated keys, strap across the 
corresponding contacts of any key that is not assigned for 
priority transmitter start, as in the case of the lowermost 
of the keys 9-09, and conductor 9-24 and winding of 
relay 6PX to battery. This relay will thus be operated. 
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At the end of the timing interval, assumed to be two 

minutes, tube 1-06 will operate relay ET which initiates 
a previously described sequence of operations involving 
the operation of relay 11RST, the release of relay 11 HD, 
the release of relay HDT, the release of relay 1RST, 
the cutting off of tube 11-06 and the release of relay 11.T. 
Relay 11HDT reoperates relay 10STA which operates 
relay 10STB and Suspends outgoing transmission on chan 
nel 1-03 preparatory to transmitting transmitter start 
Signals. Relay OSTA also initiates a 300-millisecond 
timing cycle of tube 11-06. At the end of that cycle 
tube 11-06 operates relay T which operates relay 7ST. 
This relay operates and locks. As in the case of the 
initially described operation of relay 7ST, it operates 
relay 17SCS, releases relay 10STA and lights priority 
lamp 9-08. Because of the fact that relay 6PX is op 
erated, the relay 17ST operates relay 16PNB in a circuit 
traced from battery through the winding of the latter 
relay, conductors 6-32, 6-39 and 16-42, back contact 
and armature 4 of relay (S1, conductor 0-69, front 
contact and armature 2 of relay 6PX, conductors 16-13 
and 6-14 and armature ( and front contact of relay 
17ST to ground, and relay ióPNB operates. At the time 
that relay 17ST operated it completed a locking circuit 
for relay 16PX traced from battery through the upper 
winding of that relay, its armature 3 and front contact, 
conductor 16-42 and over the path just traced including 
conductor 6-41 and the back contact and armature 4 of 
relay 10Si to ground on the front contact associated with 
armature 10 of relay 17ST. 

Relay 6PNB, operated, performs the functions pre 
viously described for it, namely the operation of relays 
9PL1 and 9PL2, the latter of which cuts off priority 
lamp 9–08, and the operation of relay 6SW through the 
arnature 5 and front contact of relay 6PNB and the 
armature 5 and back contact of relay 6CSS which at this 
time is released. Relay 16PNB also interrupts the path 
to the contactor associated with the fourth contact bank 
of stepping switch 9SE. 

In the meantime relay 7SCS, operated by relay 7ST, 
has operated relay 15SE which operates relay 16SNA, 
which in turn operates relay 10SNB which locks. Relay 
1GSNB locks the relays 9PL and 9PL2. Relay 10SNB 
also operates stepping magnet 5-03 of stepping switch 
9SE which releases relay 15SE if the contacts engaged 
by the contactors of stepping switch 9SE do not corre 
spond to the contacts engaged by the contactors of step 
ping switch 9RF. If this is the case, relay i5SE will 
release and release stepping magnet 15-93 which will 
reoperate relay 15SE, this sequence of operations occur 
ring until the contactors of stepping switch 9SE engage 
contacts corresponding to those engaged by the contactors 
of stepping Switch 9RF. When this occurs, relay 15SE 
Will not be released by stepping magnet 15-93 but will be 
energized through its lower winding, completing the cir 
cuit of relay 16CSS and reoperating stepping magnet 
15-03. This sequence of operations corresponds to those 
Set forth in the description of the initial activation of the 
transmitter start circuit except for the fact that stepping 
Switch .9SE has been brought into correspondence with 
stepping switch 9RF instead of with stepping switch 9PF. 
Relay 16CSS locks and releases relay 17SCS. Relay 
17SCS releases relay 15SE which in turn releases stepping 
magnet 5-03, advancing the contactors of stepping switch 
9SE one step. If no ground is encountered by the con 
tactor associated with the first contact bank of switch 
9SE, indicating that the transmitter represented by that 
contact is neither unassigned nor skipped, the contactors 
will advance no further. If there is a ground connection, 
the relay 15SE and stepping magnet 5-03 will cooperate 
to advance the contactors until an ungrounded contact 
of the first contact bank is found. When relay 5SE 
releases and remains released, relay iSNA will release 
slowly, in turn releasing relay 10SNB. The operation of 
relay 10S1 in a circuit previously traced results from the 
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release of relay 10SNB to initiate a sequence of opera 
tions including the transmission of the blank and space 
signals, separated by a pause, the space signal being fol 
lowed by the regular transmitter start signals, one after 
another until regular message transmission has been ini 
tiated or all of the transmitters have been polled for 
regular message traffic and none has been found. 

It may happen that the condition of all priority start 
skip keys operated may occur while a priority start cycle 
is in progress. It will be assumed that the operation of 
a priority start skip key causes the completion of the 
circuit of relay 16PX under that circumstance. Other 
relays that will be in the operated condition at that time 
are the relays 10Si, 10S1A, 10S2, 19S2A, 10S3, 10S3A, 
16CSS and 7ST. It will be assumed that tube 1-66 is 
timing the five-second interval following transmission of 
the priority start code of an unskipped transmitter. It 
will also be assumed that the code transmitted is assigned 
to a station that has no priority traffic awaiting trans 
transmission, and that the station returns the no-traffic 
acknowledgment. As previously described, the relay 
17BS operates and locks, and relay 17NB operates and 
locks. Relay 17NB operates relay 15SE, the stepping 
magnet 15-03, operates and locks relay 11TSA, which 
releases relay 17BS, and grounds the grid of tube 1-06. 

Because relay 6PX is operated, the relay 17NB oper 
ates relay 16PNB, in a circuit traced from battery through 
the winding of the latter relay, conductors 6-32, 16-31 
and 16-43, front contact and armature 2 of relay 17NB, 
conductor i7-47, front contact and armature 1 of relay 
16PX and conductors 16-53 and 16-i4 and armature 10 
and front contact of relay 17ST to ground. Relay i6PNB 
locks over a circuit previously traced to the ground on the 
front contact associated with armature 10 of relay 17ST. 

Relay 16PNB, operated, performs the operations 
previously enumerated in the description of the shift to 
the transmission of regular transmitter start signals, 
namely the release of relay 16CSS and the operation of 
relays 9PL and 9PL2. With relay 16CSS released the 
relays 17SCS and 16SW operate, the latter locking, and 
relay 10S releases. When relay iGSW operates, the 
path from the contactor associated with the fourth con 
tact bank of stepping switch 9SE is interrupted. 
The same sequence of operations also previously de 

scribed results from the operation of relay 15SE, namely 
the operation of relay 10SNA, the operation and locking 
of relay 10SNB, the locking of relays 9PL and 9PL2 
and the release of relays 17NB and 18S3A, by relay 
10SNB, the maintenance of ground on the grid of tube 
i1-06 with relay 10S3A released, the release of relay 
ITSA by relay 17NB, and the release of relay 5SE, also 

by relay 17NB, the relay 15SE and stepping magnet 15-03 
cooperatively energizing and releasing to advance the 
contactors of stepping switch9SE into correspondence with 
the contactors of stepping switch9RF. When this corre 
spondence of the positions of the contactors has been 
achieved relay 15SE operates relay 16CSS which releases 
relay 17SCS, the latter relay releasing relay 15SE which 
releases stepping magnet 15-03 to permit advancement 
of the contactors of stepping switch 9SE to the next con 
tact. Relay 15SE remains released if ground is not en 
countered on the contact by the contactor, associated 
with the first contact bank of stepping switch 9SE and 
releases relay 10SNA which releases slowly and in turn 
releases relay 10SNB which reoperates relay 10S1. Relay 
10S1 operates the distributor clutch magnet 7-28 of the 
transmitter in the outgoing line circuit that the trans 
mitter start circuit has seized for use, and the regular 
transmitter start code corresponding to the position of 
the contactors of stepping switch 9SE is transmitted. Be 
cause a transmitter start cycle was in progress at the time 
the shift to the regular start pattern cycle occurred, the 
preliminary cycles of the transmitter start pattern, com 
prising blank and space separated by a pause, have been 
transmitted and the code transmitted after the shift is 
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the actual transmitter selecting signal represented by the 
position of the contactors of stepping switch 9SE. The 
regular start pattern cycle then proceeds in the manner 
previously described. 
The operation of the transmitter start circuit when all 

of the priority skip keys are operated has been described 
previously. The operation will now be described upon 
the basis that the end of a priority transmitter start cycle 
is reached and all of the regular skip keys are operated. 
The following relays are in the operated condition during 
the priority cycle: 10S1, 16S1A, 10S2, 10S2A, 10S3, 
0S3A, 7ST and 16CSS. With all of the regular transmit 

ter skip keys operated, a circuit for relay 16RX will be 
completed from ground through the outer upper make con 
tacts of the first skip key, corresponding make contacts of 
intermediate skip keys and the corresponding contacts of 
the last skip key, conductor 9-26 and lower winding of re 
lay 16RX. It should be remembered taht any skip key may 
represent the skipping of a transmitter in the priority 
cycle or in the non-priority cycle, or both. Any key which 
is assigned to represent only a priority transmitter will 
have a shunting strap across its inner upper contacts so 
that the closure of the continuity circuit for operating 
the relay 16RX will not be dependent upon the operation 
of the particular key. Similarly, any key which is assigned 
only to a regular transmitter will have a shunting strap 
across its outer upper make contacts so that the com 
pletion of the circuit for relay 6PX will not be depend 
ent upon the operation of that key. Relay 6RX locks 
over the same locking path used by relay 6PX. 
As previously described, when the priority cycle is 

completed, and the response of the last-called transmitter 
is the no-traffic acknowledgment signal H, relay 17BS 
operates and locks, in turn operating relay 7NB which 
also locks. Relay 17NB operates relay 6PNB, which in 
turn operates relays 9PL and 9PL2 and releases relay 
16CSS. Relay 16CSS operates relays 17SCS and 6SW, 
the latter relay locking, and relay 16CSS also releases relay 
0S. Relay 17NB also operates relay TSA which 

locks and releases relay 17BS. 
Another operation resulting from the energization of 

relay 17NB is the operation of relay 5SE and stepping 
magnet 5-03. As in the descriptions of previous oc 
currences of operation of relay 15SE by relay 17NB the 
relay 10SNA operates, in turn operating relay 16SNB. 
The latter relay locks relays 9PL and 9PL2, operated 
by relay 16PNB and releases relay 17NB. This relay 
releases relay 11TSA and relay 15SE and thereupon be 
gins the advancement of the contactors of stepping 
switch 9SE under the joint control of relay 5SE and 
stepping magnet 15-03. This advancement continues 
until the contactors of stepping switch 9SE occupy 
positions corresponding to those of the contactors of 
stepping switch S9RF. Upon the occurrence of the con 
dition of correspondence, relay 15SE becomes operated 
through its lower as well as its upper windings and oper 
ates relay 16CSS, also operating stepping magnet 5-63. 
With relay 16CSS operated an energizing circuit for 

relay 0RNB is completed, the circuit being traced from 
battery through the winding of that relay, conductor 
10-66, back contact and armature of relay 11 HD, 
conductor 13-27, armature 6 and front contact of relay 
16CSS, front contact and armature 4 of relay 6PNB, 
front contact and arrnature of relay 6SW, conductor 
6-44, armature 3 and front contact of relay 10S3A, 

conductor 10-72, front contact and armature 3 of re 
lay 16RX which is operated as previously stated because 
all of the regular transmitters are skipped, conductors 
16-42, 16-39 and 16-32, armature 3 and front contact 
of relay 6PNB and conductors 6-3 and 6-4 and 
armature 10 and front contact of relay 7ST to ground. 
Relay 20RNB locks through its front contact and arma 
ture 4 and conductors 10-47 and 6-4 to the same 
ground connection. 

Relay 16CSS, having operated, releases relay 17SCS 
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which in turn releases relay 15SE. Relay 15SE releases 
stepping magnet 15-03 and also relay 10SNA. The 
latter relay, upon releasing, releases relay 10SNB which 
reoperates relay 10S. The contactors of stepping 
switch 9SE are advanced one step by the release of 
stepping magnet 5-03. 
As in the case of completion of a roll call of stations 

for regular traffic without initiating transmission, relay 
10RNB operates relay 11HD which locks and operates 
relay 11 HDT. Relay 10RNB also operates relay 10S4 
which sets up the letters signal on the contacts of the 
distributor in the outgoing line circuit and initiates oper 
ation of that distributor to transmit the letters signal. 
The distributor auxiliary contacts 17-25 close during 
the transmission of the letters signal, completing the 
circuit of relay 10S4A which operates. Upon the reopen 
ing of the distributor auxiliary contacts relay 10S5 oper 
ates and relay 0S4A locks. The distributor clutch 
magnet i7-26 remains operated because relay 10S4 is 
operated and initiates the transmission of another letters 
signal. During the transmission of that signal the dis 
tributor auxiliary contacts complete the circuit of relay 
10S5A which operates and locks, releasing relay 11 HDT 
and the distributor clutch magnet, and removing ground 
from the grid of tube 1-06 to initiate the 340-milli 
second timing interval. With the distributor clutch 
magnet released, the distributor connes to rest at the 
end of transmission of the second letters signal. 
At the end of the 340-milisecond interval, tube 1-06 

becomes conductive and operates relay T which in 
turn operates relay iTA. Relay 11TA operates re 
lay RLS to ground the grid of tube 1-06 and to 
interrupt the locking circuit of relay 17ST. With tube 
1-06 cut off and relay 17ST released, all of the relays 
release except the relay 1HD and the relay 16RX, 
the latter being energized because all of the skip keys 
for regular transmitter start codes are operated. With 
relay 11 HD operated, relay HDT reoperates upon 
the release of relay 18S5A and initiates the timing of 
the two-minute waiting interval before the priority roll 
call cycle will again be initiated. 
The operation of the transmitter start circuit under 

various conditions has been described upon the as 
Sumption that the outlying stations properly respond to 
transmitter start signals by initiating message transmis 
Sion or returning the no-traffic acknowledgment signal 
for the character H. It may happen, however, that be 
cause of a trouble condition no response whatever will 
be received following the transmission of the start signal 
for a particular transmitter. The transmission of the 
start code for any transmitter is accompanied by the 
operation and locking of relay 10S3A which initiates 
a five-second timing cycle of tube 11-06. It has been 
previously described that the reception of the no-traffic 
response or of normal traffic will result in the operation 
of relay 7BS. In case no signals are received tube 
11-06 times the five-second interval and operates relay 
1.T. This relay completes an operating circuit for 
alarm relay 7 AL in a circuit traced from ground through 
the front contact and armature of relay 11T, conductors 
11-16 and -7, arnature 6 and back contact of re 
lay 10S4, front contact and armature 7 of relay 10S3A, 
conductor 7-34, armature 2 and back contact of relay 
17BS, conductor 17-48 and winding of alarm relay 
7AL to battery, and that relay operates. It connects 
ground through its armature 2 and front contact to 
conductor i7-49 extending to an alarm circuit (not 
shown) to operate audible or visual alarms, or both. 
At its armature 3 it connects ground over conductor 
7-51 to lamp 9-27 to light the lamp, indicating that 
no response has been received. It also prepares an op 
erating circuit for relay 15SE to the skip key corre 
sponding to the station that has failed to respond. 
As previously set forth, each time a transmitter start 

signal is transmitted one of the transmitter lamps, such 

0. 

5 

20 

30 

35 

40 

60 

65 

70 

75 

43 
as the lamp 9-07, is lighted to indicate the particular 
transmitter that has been called. An attendant, noting 
that the no-response alarm has been given, may clear 
out the tie-up by operating the skip key corresponding 
to the transmitter lamp that is lighted. Assuming it is 
the lamp 9-07 that is lighted, the operator operates skip 
key 9–09 connecting ground through the lower make con 
tacts of that key, back contact and armature of relay 
9Pili, assuming that the transmitter starting cycle in 
progress is a priority cycle, in which case relay 9PL1 
would be unoperated, the first contact in either of the 
groups of connected contacts of the first contact bank of 
stepping switch 9SE, conductor 10-24, conductor 10-72, 
front contact and armature of alarm relay i7AL which 
is operated, conductor 17-52, conductor 16-46, armature 
6 and back contact of relay 16PNB, conductors 16-47 
and 7-8, back contact and armature of relay 7SCS, 
conductor 15-04, break contacts controlled by stepping 
magnet 5-03, conductor i7-16, back contact and arma 
ture 6 of relay 7NB, conductor 15-02 and winding of 
relay 5SE to battery, and that relay operates. This does 
not immediately cause the operation of stepping magnet 
i5-3 because ground for operating the stepping magnet 
is Supplied through the front contact and armature 6 of 
relay SNB which is unoperated. However, relay 15SE 
does operate relay (SNA in a path from battery through 
the winding of that relay, conductors 10-21 and 16-06 
and armature 4 and front contact of relay 5SE, to ground, 
and the relay 6SNA operates, operating and locking 
relay 3SNB. Relay 10SNB interrupts at its armature 
2 and back contact the locking circuit for relay 10S3A 
which releases. Relay 16S3A in turn interrupts the en 
ergizing circuit for relay 7AL which releases, restoring 
the alarm circuit by disconnecting ground from conductor 
57-49 and extinguishing the no-response lamp 9-27. 

Relay iSNB also completes the energizing circuit for 
stepping magnet i5-93 which interrupts the circuit of 
relay 15SE. This relay releases, releasing stepping mag 
net 5-03 which advances the contactors of stepping 
Switch 9SE to the next assigned and unskipped position. 
Relay 5SE also releases slow-release relay 10SNA which 
in turn releases relay 0SNB. The latter relay reestab 
lishes the circuit for the distributor clutch magnet 17-20 
of the distributor in the outgoing line circuit that is being 
used by the transmitter start circuit and the transmission 
of the next transmitter start code is initiated. 

It will be noted that the ground connection assumed 
to have been supplied from skip key 9–09 through the 
back contact and armature 1 of relay 9PL1 will also be 
applied to the contactor associated with the first contact 
bank of stepping switch 9PF if the position of the con 
tactors of switch 9PF corresponds to the position of the 
contactors of switch 9SE. The ground connection would 
then be extended over conductor 9-28, back contact and 
armature 4 of relay f6PX, conductor 16-48, back con 
tact and armature 4 of relay 9PL, assumed to be re 
leased, conductor 9-29, break contacts controlled by 
stepping magnet 15-1 and winding of relay 5PF to bat 
tery and that relay would operate, operating stepping mag 
net 5-4 of stepping switch 9PF which would inter 
rupt the energizing circuit of relay 15PF, thereby releas 
ing stepping magnet 15-11 which would advance stepping 
switch 9PF one step. If the contactors of stepping switch 
9PF were not in position corresponding to those of step 
ping switch 9SE, the circuit of relay 15PF would not be 
completed and stepping switch 9PF would not be ad 
vanced. Similarly, if the transmitter start cycle in prog 
ress were a regular or non-priority cycle, in which case 
relay 9PL would be operated, and assuming that skip 
key 9-09 represented a transmitter having both priority 
and non-priority codes, the ground would have been ex 
tended through the front contact and armature 1 of relay 
9PLi and would, nevertheless be applied to the same 
contacts of the first contact bank of stepping switch 9PF 
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that receive the ground connection through the armature 
and back contact of relay 9PLil. The ground connec 

tion is also applied, in either case, to the corresponding 
contacts of the first contact bank of stepping switch 9RF. 
Even though the contactors of switch 9PF occupied the 
position corresponding to the contactors of stepping switch 
9SE, relay 15PF would not be operated because its ener 
gizing circuit was traced through the back contact and 
armature 3 of relay 9PL1. If the contactors of stepping 
switch 9RF should be occupying positions corresponding 
to those of stepping switch 9SE, the ground connection 
would be extended through the contactor of the first con 
tact bank of stepping switch 9RF and conductor 9-31, 
back contact and armature 6 of relay 16RX, conductor 
16-49, front contact and armature 1 of relay 9PL2 which 
will be operated if relay 9PL1 is operated, conductors 
9-32 and 15-16, break contacts of stepping magnet 15 
14 and winding of relay 15RF to battery. Contactors of 
stepping switch 15RF would be advanced one step in the 
same manner as described with reference to stepping 
SWitch 9PF. 
The operator may clear out the alarm and tie-up re 

sulting from failure of the called transmitter to return 
any response by restoring and reoperating stop-go key 
9-01 instead of by operating the appropriate skip key. 
With key 9-0i restored to the condition shown in Fig. 9, 
ground is reconnected through its upper break contacts 
and conductor 9-02 to the winding of relay 16TSB to 
operate that relay. Relay 16TSB completes an energiz 
ing circuit for relay i6TSC traced from battery through 
the winding of the latter relay, armature 3 and front con 
tact of relay 6TSB, conductor 16-51 and front contact 
and armature 4 of alarm relay 7AL to ground. Relay 
16TSC completes an energizing circuit for relay 10S4, 
the circuit being traced from battery in Fig. 17 through 
resistor 17-53, conductors 16-38 and 16-52, front con 
tact and armature 2 of relay 6TSC, conductors 16-53, 
16-54, 10-67 and 10-49, winding of relay 10S4, conduc 
tors 10-48, 10-36 and 16-17 and armature 2 and front 
contact of relay 17ST to ground. Relay 10S4 interrupts 
at its back contact and armature 6 the energizing circuit 
for relay 17AL which releases, cutting off the no-response 
lamp 9-27 and restoring the alarm circuits. Relay i0S4 
performs additional operations previously described for 
it, namely the grounding of the grid of tube i-06 to 
cause the release of relay 11T, the setting up of the letters 
code combination on the contacts of the distributor and 
the operation of the distributor clutch magnet to initiate 
the transmission of the code combination. During the 
transmission of the code combination the distributoraux 
iliary contacts 17-25 complete the circuit of relay 10S4A, 
and upon the reopening of the distributor auxiliary conº 
tacts the relay 10S4A locks and the relay 10S5 operates 
over a path prepared by relay 10S4A. The distributor 
clutch magnet 17-20 remains energized and initiates an 
other cycle of the distributor to cause the transmission 
of a second letters signal. During the transmission of 
that signal the distributor auxiliary contacts 17-25 com 
plete the circuit of relay 10S5A which operates and locks. 
The relay 10S5A interrupts the energizing circuit for the 
distributor clutch magnet which causes the arrestment 
of the distributor at the end of the second letters signal. 
This sequence of operations has been previously described 
and the appropriate circuits have been traced. 
With relay 10S5A operated, a ground connection which 

was supplied through the front contact and armature 8 of 
relay 0S4, armature 2 and back contact of relay 0S5A, 
conductor 0-16, back contact and armature 2 of relay 
1 HD and conductor 1á-i4 to the grid of tube A-06, is 
disconnected from that grid. As in the case of the 
previously described operation of relay 10S5A, it con 
nects resistors 16-23 and 16-24 in parallel with resistor 
11-11 in a circuit traced from the junction of resistors 
11-12 and 11-11, conductors 11-13, 10-09 and 10-59, 

junction. 
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armature 5 and front contact of relay 10S5A, conductor 
50-6E, resistor 6-23 and in parallel therewith a path 
including armature 1 and back contact of relay 16ESA 
and resistor 6-24, the path from these two parallel 
branches continuing over conductors 16-26, 10-63 and 
a -67 to the junction of resistor i-ii and condenser 
fi-G8, the grid of tube i-06 being connected to this 

The timing constants of this network permit 
tube 1-06 to become conductive in 340 milliseconds to 
operate relay 1 T. This relay operates relay 1TA which 
in turn operates relay (RLS which releases relay i7ST. 
Relay iRLS grounds the grid of tube 11-06, releasing 
relay T which in turn releases relay 11TA, the latter 
relay releasing relay is RS. Relay 17ST releases all of 
the operated relays in the transmitter start circuit, these 
being the relays (2S, 20SAA, 50S2, 10S2A, iOS3, 10S3A, 
19S4, 16S4A, 16S5, 10STA, 16CSS and 16TSC. Relay 
EGTSB does not release because it is held operated direct 
ly by key 9-0A. Resumption of operation of the trans 
mitter start circuit is initiated by reoperation of key 9-01 
to its off-normal condition, the key releasing relay i6TSB 
and operating relay 10TSA to initiate a priority roll call 
of stations. The roll call does not begin with the station 
which failed to respond and caused the no-response tie 
up, because a priority transmitter start cycle always be 
gins with the station next after the one which previously 
transmitted or next after the one at which the shift to a 
non-priority cycle occurred; in other words, a renewed 
roll call begins with the next start code after the one at 
which the previous roll call was suspended. 
A mode of operation of the transmitter start circuit will 

now be described under the special condition that there 
is only one unskipped priority station and that that sta 
tion fails to respond to its transmitter start signal. As in 
the case of the previously described failure of a station to 
respond, alarm relay 17AL operates. The operator then 
operates the skip key corresponding to the station which 
has failed to respond as indicated by the lighted transmit 
ter lamp, such as the lamp. 9-07. The operation of the 
skip key corresponding to the one unskipped priority sta 
tion establishes the condition of all priority stations 
skipped and results in the operation of relay 16PX and 
relay 15SE. Relay 15SE operates relay 10SNA which 
operates relay 16SNB, the latter relay locking. Relay 
10SNB operates stepping magnet 5-03 and releases re 
lay 10S3A, these being operations described as occurring 
under the control of relay 10SNB in the previously de 
scribed clearing of a no-response tie-up of the transmitter 
start circuit. Relay 2S3A releases alarm relay 7AL and 
grounds the grid of tube 11-06 which cuts of the tube and 
releases relay 11T. 
Relay 0SNB also interrupts, at its armature 7 and back 

contact, the circuit of relay 10SE, and because relay 16PX 
is operated the circuit of relay 16PNB is completed from 
battery through the winding of that relay, conductors 
16-32, 16-39 and 16-4, back contact and armature 4 
of relay 10S1, conductor 10-69, front contact and arma 
ture 2 of relay 6PX and conductors 16-13 and 16-4 
and armature 10 and front contact of relay 7ST to bat 
tery. Relay 16PNB releases relay 16CSS which operates 
relays 26SW and 7SCS and operates relays 9PL1 and 
9PL2, relay 9PL1 locking both of those relays. h 
With the stepping magnet i5-03 operated by relay 

10SNB as previously described, the stepping magnet and 
relay 15SE cooperate to effect the advancement of the 
contactors of stepping switch 9SE until they come into 
correspondence with those of stepping switch 9RF. 
When this occurs, relay 15SE becomes operated on both 
its windings, holding stepping magnet 16-03 operated 
and operating relay 16CSS which locks. Relay 16CSS 
releases relay 17SCS which in turn releases relay 15SE, 
the latter relay permitting the stepping magnet to release 

75 
and advance the contactors of stepping switch 9SE 
of the next unskipped regular station. Relay 10SNA 
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releases under the control of relay 15SE after its char 
acteristic delay interval and releases relay 10SNB. With 
relay 0SNB released the circuit of relay EOS1 is re 
established and this relay reoperates, operating the dis 
tributor clutch magnet 17-20 in the outgoing line cir 
cuit to initiate transmission of the regular transmit 
ter start code corresponding to the position of the con 
tactors of stepping Switch 9SE. This code is not preceded 
by the preliminary transmitter start pattern signals com 
prising blank and Space with an intervening pause, be 
cause those were transmitted before the priority start 
code of the one unskipped priority station that failed to 
respond. The transmitter start circuit then proceeds 
with a regular transmitter start cycle in the manner 
previously described. 
A companion condition to the one just described is 

a regular transmitter start cycle in which there is only 
one unskipped station, and that station fails to respond 
to its call. The following relays are operated at the 
time of occurrence of such a condition: 1 (SA, 10SA, 
0S2, 10S2A, 10S3, 1(S3A, 17ST, 26CSS, GSW, 6PNB, 
9PL1 and 9PL2. Following the transmission of the 
regular start code for the one unskipped station, the 
tube 15-66 times an interval of five seconds and, not 
being deactivated by the incoming line circuit, since no 
response is received from the station, the tube times 
out and operates relay if T which in turn operates alarm 
relay i7AL. The operator notes the occurrence of the 
alarm and the transmitter lamp that has been lighted 
in connection therewith and operates the skip key corre 
Sponding to that lamp. With all of the skip keys op 
erated that are allotted to assigned regular transmitter 
start signals, the circuit of relay 16RX is completed as 
previously described, and that relay operates and locks. 
Relay 6RX provides a locking circuit for relay S3A 
traced from battery through the upper winding of the 
latter relay, conductors 10-46 and 10-73, varistor 6-56, 
front contact and armature 4 of relay 16RX, conductors 
16-42, 16-39 and 16-32, armature 3 and front con 
tact of relay 6PNB, conductors 6-13 and 16-14 and 
armature i and front contact of relay 7ST to ground. 
Relay 16RX also completes an energizing circuit for 
relay 10RNB traced from battery through the winding 
of that relay, conductor 0-66, back contact and arma. 
ture of relay HD, conductor S-27, armature 6 and 
front contact of relay 16CSS, front contact and arma 
ture 4 of relay 16PNB, front contact and armature 1. 
of relay 16SW, conductor 6-44, armature 3 and front 
contact ef relay (S3A, conductor 10-7, front contact 
and armature 2 of relay 6RX and over conductor 16-42 
and the remainder of the path traced in the preceding 
Sentence to ground through armature 10 and front con 
tact of relay 17ST. 
As previously described relay 6RNB operates relays 

10S4 and HD, the latter locking and operating relay 
HDT. Relay 10S4, in the manner previously de 

Scribed, connects ground to the grid of tube 1-06 to 
effect the release of relay AAT, sets up the letters signal 
on the distributor contacts in the outgoing line circuit 
and initiates the transmission of the letters signal. Dur 
ing the transmission of the signal the relay (S4A ?? 
erates upon the closure of the distributor auxiliary con 
tacts 1725 and prepares a circuit for the operation of 
relay 10S5, which operates upon the reopening of the 
distributor contacts, the relay GS4. locking. The dis 
tributor clutch magnet 17-20 remains energized and 
initiates the transmission of the second letters signal. 
During the transmission of that signal relay. EOSSA op 
erates and locks in response to the closure of the dis 
tributor auxiliary contacts. It releases relay EHDT 
and initiates a 340-milisecond timing cycle of tube 14-06. 
It also interrupts the energizing circuit of the distrib 
utor clutch magnet 7-26 which releases to arrest the 
distributor at the end of transmission of the second 
letters signal. 
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At the end of the timing cycle tube -66 operates 
relay ÉIFT which in turn - operates relay ÉTA, the lat 
ter relay operating relay. EARLS. Relay 1ARLS grounds 
the grid of tube i7-36 to effect the release of relay iT, 
relay ETA and relay RLS in succession, and also inter 
rupÉS the locking circuit of relay 147ST. Relay H7ST un 
locks and releases all of the operated relays except E.6RX 
and SHE). If all of the priority skip keys are operated 
the relay 6PX will be locked in the operated condition 
also. With relay i HD operated a two-minute timing 
cycie of tube E-06 is initiated. The release of relay 
16S5A by relay 7ST results in the reoperation of relay 
(HDT in a circuit traced from ground through the 
armature 6 and back contact of relay 10S5A, conductor 
S-31, front contact and armature 6 of relay AHD and 
winding of relay 2 HDT to battery. 

It will now be supposed that the two-minute interval is 
being timed following the clearing out of a no-response 
tie-up by operating the skip key of the one unskipped 
regular station and that all of the priority stations are 
skipped so that relays E6RX and 6PX will be locked 
operated and relays E HD and SEHDT will be operated. 
At the end of the two-minute interval tube -06 
operates relay 1T, and because relays iHD and 1 HDT 
are operated relay AiT completes the circuit of relay 
11RST. Relay RST releases relay 11HD which in 
turn releases relay iHDT and grounds the grid of tube 
11-06, releasing relay ET which releases relay at RST. 
Relay HDT, upon releasing, seeks to complete the cir 
cuit of relay EiSTA which is traced from battery through 
the winding of the latter relay, conductor 50-61, back 
contact and armature 7 of relay 6ESA, conductor 16-01, 
armature 3 and back contact of relay 7BS, armature 
and back contact of relay A7 BSA, conductor 7-01, 
armature 3 and back contact of relay HDT, back con 
tact and armature 7 of relay HD, conductor 15-03 to 
armature 5 of relay 6PX and armature 5 of relay 6RX. 
It having been assumed that both of these relays are 
operated, the path ends at those armatures, which have 
no connected front contacts, and thus the relay (CSTA 
cannot be operated to initiate a transmitter start cycle 
as long as all skip keys are operated. Upon the release cf 
one skip key, relay 6PX or 16RX will release and the 
circuit of relay ECSTA will be completed to initiate a roll 
call of stations either for priority traffic or regular traf 
fic, depending upon whether relay 6PX or 6RX is re 
leased. In all probability an operating condition in which 
all skip keys are operated would be abnormal and an 
operator would deactivate the transmitter start circuit 
merely by restoring key 9-01 to the normal condition. 
However, in the ever at that the operator fails to take that 
action, idie operation of stepping switch 9SE will be 
precluded by preventing the energization of relay 0STA 
when relays 16PX and 55RX are both operated. 

Emergency stop 
An emergency stop key 9–33 is provided for interrupt 

ing and suspending incoming transmission frog, a trans 
mitter. For the description of this feature it will be 
assumed that an outlying transmitter has been started 
under the control of the transmitter start circuit and that 
the message is being received by the inconing line Cir 
cuit. Relays 7BS and 1BSA are operated in this cori 
dition of the transmitter start circuit and relay 7Si 
is unoperated. In order to interrupt incoming transmis 
sion and prevent transmission of the next transmitter 
start signal the operator restores key 9-83 to the nor; 
condition and momentarily operates emergency Stop k. 
9-33. With key 9-0, restored to normal the energizing 
circuit of relay 6TSB is established at the upper break 
contacts of the key and that relay operates. During the 
interval that emergency stop key 9-33 is closed, as 
energizing circuit for relay 46 ES is completed, the circuit 
being traced from battery through the winding of that 
relay, armature 4 and back contact of relay 16TSC, 
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armature 2 and front contact of relay 16TSB, conductor 
16-57, closed key 9-33, lower break contacts of key 
9-0, conductors 9-03 and 16-03 and armature 5 and 
back contact of relay 17ST to ground. Relay 16ES locks 
through its front contact and armature 3, armature 1 and 
front contact of relay 6TSB, conductors 16-58 and 17 
09 and back contact and outer armature of relay 11RLS 
to ground. At its armature 2 and front contact it com 
pletes an energizing circuit for relay 10STA traced 
from battery through the winding of that relay, conductor 

5 

0 

10-01, back contact and armature 7 of relay i6ESA, 
front contact and armature 2 of relay 16ES, conductor 
16-03, armature 5 and back contact of relay 17ST to 
ground. Relay 10STA operates relay 10STB, as previous 
ly described, disconnects ground from the grid of tube 
11-06 and initiates a 300-millisecond timing cycle of the 
tube and interrupts outgoing transmission over channel 
1-03 if there is such transmission, seizing a distributor in 
the outgoing line circuit for use by the transmitter start 
circuit. At the end of the timing cycle of tube 1-06 
relay 15T operates and completes the circuit of relay 
17ST which operates and locks to relay 11RLS. Relay 
17ST interrupts the previously traced energizing circuit 
for relay GSTA and that relay releases, grounding the 
grid of tube i-66 and releasing relay 11.T. Relay 
10STA interrupts the circuit of relay 10STB which has 
a slow-release characteristic. Upon its release the relay 
10STB completes the circuit of relay 10S1 traced from 
battery through the winding of that relay, conductors 
10-26 and 10-74, front contact and armature 6 of relay 
16ES, conductor 6-59, back contact and armature of 
relay 10STB, conductor 10-76 and conductors 16-13 and 
16-14 to ground through armature 10 and front contact 
of relay 17ST. 

Relay 10S completes the circuit of relay 16ESA, 
traced from battery through the winding of that relay, 
front contact and armature 1 of relay 16ES, conductor 
16-61, armature 3 and front contact of relay 10S1, 
conductors 10-77, 16-58 and 17-09 and back contact 
and outer armature of relay 1RLS and relay 16ESA 
operates. It locks through its armature 3 and front con 
tact to the locking circuit for relay 16ES. At its arma 
tures 4, 5 and 6 the relay 16ESA interconnects through 
the associated front contacts the conductors 17-12a, 
17-12d and 17-12e and extends a connection from them 
over conductor 16-62 to the front contact associated 
with armature 4 of relay 16S2. A path is also traced 
from that front contact over conductor 10-38, back con 
tact and armature 5 of relay 0S3 and conductors 10-37 
and 16-18 to conductor 7-12c, so that that conductor 
is interconnected with conductors 7-12a, 17-12c and 
17-12d. These connections are established in prepara 
tion for the coding of the code combination for the char 
acter X which has its first, third, fourth and fifth ele 
ments of marking nature and element 2 of spacing nature. 
Conductors 17-12a, 17-12c, 17-12d and 17-12e extend 
to the transmitter in the outgoing line circuit and 
represent the first, third, fourth and fifth elements of 
permutation code combinations, as previously described. 
The actual application of the code combination for the 
character X to the contacts of the distributor awaits the 
operation of relay i0S2. 
Relay 10Si performs additional operations as previously 

described, namely the disconnection of ground from the 
grid of tube 1-06 and the association of resistor 10-29 
in parallel with resistor 11-11 to establish a 500-milli 
second timing cycle of tube 11-06. Relay 10S1 also 
energizes the distributor clutch magnet 17-20 to initiate 
the transmission of the code combination coded on the 
distributor contacts. The condition of the conductors 
17-12 is that there is no connection from any of them 
to conductor 16-39, which is grounded in the outgoing 
line circuit and represents one side of the transmission 
circuit, so that as the distributor operates no marking 
elements will be generated and the code combination 
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transmitted will be a blank combination, as in the initia 
tion of any transmitter start cycle. During the trans 
mission of the blank code combination relay 10SA 
operates in response to the closure of the distributor aux 
iliary contacts i7-25, and interrupts the circuit of the 
distributor clutch magnet 7-2.0 so that the distributor 
will be arrested at the end of transmission of the blank 
signal. Relay 10SA locks operated. 
At the end of the 500-millisecond timing interval tube 

11-06 operates relay 11T over a previously traced cir 
cuit and this relay operates relay 10S2 which locks, 
grounds the grid of tube 11-06 to release relay 11T, and 
reenergizes the distributor clutch magnet. With relay 
1952 operated conductor 10-39 is connected through the 
armature 4 and front contact of the relay to distributor 
cc.de concilictors /-i2a, i7-2c, 17-13d and 17-12e to 
code the character X on the distributor contacts. With 
the clutch magnet 17-20 energized the distributor trans 
mits the code for the character X. Relay 10S2A op 
erates during the transmission of the X signal in re 
sponse to the closure of the distributor auxiliary con 
tacts 17-25. At its upper armature relay 10S2A inter 

25 

30 

3 5 

40 

45 

50 

55 

60 

65 

70 

75 

rupts the circuit of the distributor clutch magnet 17-20 
to cause the arrestment of the distributor at the end of 
transmission of the X signal. Upon the opening of the 
distributor auxiliary contacts ground is disconnected from 
the energizing circuit of relay 10S2A and a circuit for 
locking relay 18S2A and for operating relay 10S4 in 
series therewith is activated, the circuit being traced from 
the winding of relay 10S2A through its lower armature 
and front contact, conductor 10-41, armature 4 and front 
contact of relay 16ES, conductors 16-50, 6-54, 10-67, 
10–49, winding of relay 20S4, conductors 10-48, 10-36 
and i6-57 and armature 2 and front contact of relay 
17ST to ground. It will be noted that because relay 
16ES is now operated the operation of relay 10S4 is not 
dependent upon the operation of relays 10S3 and 10S3A. 
As in the previous descriptions of operation of relay 
(S4 it sets up the letters code combination and initiates 

operation of the distributor by completing the circuit of 
the distributor clutch magnet (7-20. During the trans 
mission of the letters signal relay 10S4A operates in 
response to closure of the distributor auxiliary contacts. 
Upon the reopening of those contacts relay 10S5 operates 
in series with relay (S4A through the armature and 
front contact of that relay, the operating circuit of relay 
20SS also being the locking circuit for relay 10S4A. 
The distributor clutch magnet remains operated and ini 
tiates the transmission of the second letters signal. With 
relay 10S5 operated relay 10S5A operates under the con 
trol of the distributor auxiliary contacts, interrupting the 
circuit of the distributor clutch magnet which arrests the 
distributor at the end of the second letters signal. Relay 
0S5A locks operated and initiates a timing cycle of 

tube 1-06 having a duration of 1.10 seconds. At the 
end of that interval tube 11-06 operates relay 11T which 
operates relay TA which in turn operates relay 11RLS. 
Relay RLS causes the release of all of the relays in 
the transmitter start circuit except relays 17BS, 17BSA 
and 6TSB. 

It will be assumed that the emergency stop signal com 
prising the code combinations for blank and X with an 
intervening pause of 500 milliseconds, and followed by 
two letters signals, is transmitted by the transmitter start 
circuit during the transmission of the message from sta 
tion 1-07 addressed to station 1-09. The condition of 
the station control circuit contained in Figs. 6 and 12 
is that relays 2T2 and 12P2 are operated and locked. 
Relays 12M2 and 2M2A are also operated and locked. 
These are the relays that are involved in initiating trans 
mission from transmitter -51. 

In response to the blank signal followed by the pause 
the contacts 6-66 close, completing the circuit of relay 
12BP which operates. As previously described relay 
12BP disconnects from the armature of receiving relay 
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6-0 the transmission paths to the receiving teletype 
writers in Fig. 18 to prevent the response thereof to the 
signals which follow and comprise the emergency stop 
signal, if either of the receiving teletypewriters had been 
connected through to the armature of receiving relay 
6-9A and was receiving a message. Following the palse 
the monitoring selector unit 6-4 responds to the signal 
for the character X and emergency stop contacts 6-29 
close and lock in response to that code combination, 
the selectable member which operates contacts 6-29 hav 
ing been unblocked in response to the blank signei. CoF2 - 
tacts 6-29 connect ground over conductors S-3, arra 
ture and front contact of relay 32M2A, conductors 
2-6 and 12-57 and winding of relay 2EM to battery 
and this relay operates. Relay 2EM locks through its 
armature and front contact, conducter 2–33 and lower 
break contacts cf alarm release key f-32 to gigad, 
At its armature 2 the relay 2EM interrupts the locking 
circuit for relay 2M2 by disconnecting battery from 
the winding of the latter relay, thereby releasing it. Relay 
12112 interrupts at its armature 2 the previously traced 
energizing circuit for start magnet E8-34 of transmitter 
1-5i, thereby suspending transmission from that trans 
mitter. At its armature 4 relay 2FM connects ground 
over conductors 32-9 and 2-2, front contact and 
armature 3 of relay 32M2A, conductor 2-22 and emer 
gency stop lamp 6–33 to battery and that lamp lights, 
indicating that transmission has been stopped on an emer 
gency basis and that the transmitter 5-5A had been in 
operatien. If transmitter -2 had been in operation 
instead the circuit of lamp 6–34 would have been com 
pleted through the front contact and armature 3 of relay 
?2M?A? 
At its armature 6 and front contact relay 6 connects 

ground over conductor 22-23 to the winding of relay 
6A and that relay operates, locking through its arma 
ture and front contact and the upper break contacts of 
key 6-32 to ground. At its armature 2 and front con 
tact relay SAL lights alarma lamp 6-36 to indicate that 
alarm relay 6AL has operated. At its arnature 3 and 
front contact relay GAL connects battery through the 
back contact and upper armature of relay 6 OO, inter 
rupter contacts of buzzer 6B, the winding of the buzzer 
to ground. This results in the giving of an audible aarn 
as wel as the visual alarm provided by the lamp 5-36. 
The buzzer may be silenced by the operation of the 

buzzer release key 6-37 which completes the energizing 
circuit of buzzer cut-off relay 6CO. This relay interrupts 
the circuit of buzzer 6B at its upper armature and back 
contact and locks through its front contact and lower - 
armature and armature 4 and front contact of relay 
6AL to ground. 

Following the signal for the character X the monitor 
ing selector init 6-4 receives the first of the two letters 
signals. 
results in the unlocking of emergency stop contacts 6-29 
which open. It will be remembered that when the space 
signal was received following the pause in the transmitter 
start pattern, it caused the operation of contacts 6–29 
and the operating member for those contacts became 
atched in the operated condition and latched the operat 
ing member for the blank pause responsive contacts 
6-06. As previously described, the contacts 6-95 were 
operated by a mechanical timing mechanism that was 
tripped off for a timing cycle in response to the blank 
code combination. The length of the dwell on the can 
that closes contacts 6-6 is such, in Felation to its aingu 
lar velocity, that contacts 6-6 remain closed for a mini 
mum interval of 1.5 seconds. Since the Space signal 
which causes the latching of those contacts is received 
ess than 1.5 seconds after the closure of contacts 5-06 
and latches those contacts, they remain closed after the 
dwell on the cam passes cut of controlling relation to 
the contacts. The operating member for the contacts 
6-06 does not become latched operated in response to 

The response of the unit to the letters signal i 
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the emergency stop signal which causes the closure of 
contacts 6-29, and is the code combination representing 
the character X, so that contacts 5-06 open under the con 
trol of their operating cam. 1.5 seconds after they closed. 
Upon the opening of these contacts relay 2BP releases, 
restoring the transmission paths over which line relay 
6-); may repeat signals on transmission channel 1-03 
to either of the teletypewriter receivers in Fig. 18. 
The operation of the alarm lanp 6-36 and buzzer 6B 

serves as a directive to the operator or attendant at sta 
tion S-3 is reset the tape in transmitter S-55 for the 
retreisnaission of the message from the beginning. The 
alarm relay 6AL may be restored by momentarily oper 
ating alarm release key 6-32. This key interrupts the 
locking circuit for relay 2EM which releases. It ex 
tinguishes lamp 5-33 and interrupts the energizing circuit 
of relay 6AL, which, having its locking circuit interrupted 
at the upper break contacts of alarm release key 6-32, 
releases. Relay 6AL extinguishes the alarm lamp 6-36 
and stops the operation of buzzer 6B, or if the buzzer had 
been disabled by the operation of cut-off relay 6CO, the 
relay 6AL unlocks the cut-off relay and it releases. 
Routing of received message through switching center 
As previously set forth, messages incoming over chan 

nel -92 from the multistation line are repeated by line 
relay 2AL to select magnet 22-23 of reperforator unit 
22-C2. The message, preceded by signals including the 
cal directing code, such as the signals for the characters 
CD in the case of the message heretofore assumed to have 
originated at station - 7 directed to station i-09, is 
recorded in the form of perforations in tape 22-16. The 
tape emerging from reperforator 22-92 enters a tape 
sensing mechanism 22-57 in which the code combinations 
are Seased by tape Sensing evers 22-3 under the control 
of transmitter can shaft 22-9. Cains carried by shaft 
22-39 cause the marking or spacing character of the signal 
elements of the code combinations to be registered in 
slides 22-2. Slides 22–23 control sets of contact as 
Semblies, some of which are connected to decode certain 
of the code combinations, such as the end-of-message sig 
nal comprising the code combinations for figures and H, 
which cause a disconnect function, and certain signals 
that are to be discarded. The extreme left-hand pair of 
contacts in each assembly or set of contacts is connectable 
through director circuit 22–22 to normally open distrib 
utor contacts 22-23 which are closable in timed succes 
sion by distributor canns carried by distributor shaft 22-24. 

Director circuit 22-22 has the function of decoding 
the address code preceding a message for the purpose of 
routing the message to the proper outgoing channel over 
which the message is to be transmitted to the addressed 
station. It is represented in Fig. 22 merely by a labeled 
rectangle and the corresponding director circuit is indi 
cated in Fig. 2 by labeled rectangie 2–97. Referring to 
Figs. 2 to 5, inclusive, director circuit 2-07, having de 
coded the address code CD, seeks access to the crossbar 
Switch contained in Figs. 3 and 5 under the control of 
sequence circuit 4-1. Upon obtaining from the sequence 
circuit permission to use the crossbar switch, it operates 
select magnet 3-1 and tests the outgoing line circuit for 
outgoing channel i-3 of the multistation line to deter 
nine whether either of the reperforator-transmitter units 
2-03 and 2-9 is idle. Upon finding that one of thern 
is idle, the director circuit causes the operation of the 
corresponding hold magnet 5-0S or 5-6 to establish a 
transmission connection from distributor contacts 22-23 
to the select magnet of the reperforator of reperforator 
transmitter unit 2-08 or 2-39. Thereupon the message, 
preceded by the address code CD and followed by the 
disconnect signal figures and H, is transmitted by con 
tacts 22-23 to the connected reperforator, and the mes 
sage is recorded in tape in that reperforator. 
The transmitters of reperforator-transmitter units 2-08 

and 2-09 are given access to outgoing channel 1-03.alter 
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nately for the transmission of messages contained in the 
perforated tapes produced by their associated reperfora 
tor units. The transmitter i7-07 in Fig. 17 is repre 
sentative of the transmitter of one of the reperforator 
transmitter units 2-08 and 2-09 by which messages are 
transmitted over outgoing channel 1-03. The trans 
mitter start circuit has access to either of the transmitters 
for transmitting the transmitter start signals and will in 
terrupt outgoing message transmission for the purpose 
of sending transmitter start signals, as previously de 
scribed. In this connection, it should be noted that in 
the hereinbefore identified copending application of 
Bacon et al., it is set forth that the seizure of a trans 
mitter by the transmitter start circuit should be precluded 
when the transmitter is in the process of transmitting 
certain sequences of code combinations. For example, 
if the transmitter start circuit should attempt to seize a 
transmitter which is in the process of transmitting the 
end-of-message sequence comprising figures and H, the 
seizure will be delayed until the transmission of that 
sequence of code combinations has been completed, be 
cause the insertion of the transmitter start pattern be 
tween the signals for figures and H would result in faulty 
operation of the station control circuit. That feature is 
present in the system herein disclosed also, specifically 
in conductor 10-79 extending from the battery terminal . 
of the winding of relay 10STA to trasmitter 17-07 where 
it may receive ground connection through armatures 
and front contacts of several combinations of relays, rep 
resented by the single relay 17-54. When the outgoing 
line transmitter is in the process of transmitting any of 
the crticial sequences of code combinations, conductor 
10-79 will be grounded, thereby shunting the winding 
of relay 10STA and preventing its operation for the pur 
pose of initiating a transmitter start cycle until the ground 
on conductor 10-79 shall have been removed. 

Reception of message at station control circuits 
Consideration will now be given to the operations 

that result from retransmission of a message from the 
switching center. It will be assumed that the message 
is preceded by the address code CD and is the message 
that originated at station 1-07, the station identified by 
the address code CD being the station 4-09. Since the 
message addressed to station 1-09 was assumed to be 
a single message or the first of a group of messages to 
be transmitted in succession, the address code CD was 
preceded by letters signals, the end-of-message signal 
comprising a figures signal and an H signal and one or 
more letters signals to assure that the switching apparatus 
at the switching center would be in the proper condition 
to make a selection in response to the address code. The 
letters signals and the disconnect signals that preceded 
the address code CD in the tape as produced by reperf 
orator 22-02 were discarded by director circuit 22-22 
(2-07) so that the first signals received by the moni 
toring selector units are the signals comprising the ad 
dress code. Each of the monitoring selector units 6-04, 
7-04 and 8-04 is assumed to have been placed in the 
activate condition by the disconnect signal terminating 
the message last previously received, whereby the moni 
toring selector units are mechanically conditioned to in 
terpret received character code combinations as address 
codes, the conditioning involving the disabling of a block 
ing member for the various selectable elements that are 
selectable to prepare for or effect the operation of 
switching contacts. The manner in which the monitor 
ing selector units are placed in the active condition and 
the nature of that condition is fully described in the pre 
viously identified copending application of W. M. Bacon 
et al. The blocking member which is disabled in the 
activate condition is shown in Fig. 25 of the drawings. 
accompanying the present specification as will be more 
specifically described hereinafter. In response to the 
code combination for the character C, which is the first 
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of the two signals comprising the address code of sta 
tion fi-69, the first of two sequentially selectable mem 
bers associated with each of the code contacts having 
the character C as the first character of their assigned 
address codes in monitoring selectors 6-04, 7-04 and 
8-04 operates to unblock the second of the sequentially 
selectable elements. The code contacts that are so as 
signed and that have their first selectable elements thus 
selected are the contacts 6–38, 6-39, 6-41, 6-42, 7-11, 
7-12, 8-11, 8-12 and 8-13. 

Following the code combination for the character C, 
the code combination for the character D is received. 
Contacts 6-42 in the monitoring selector unit 6-04 and. 
contacts 8–13 in monitoring selector 8-04 will be closed 
in response to the code combination because their op 
erated selectable members are responsive to the code 
combination and have been unlatched by the associated 
selectable members that responded to the code combina 
tion for the character C. All others of the contacts 
enumerated above, namely contacts 6–38, 6-39, 6-41, 
7-ii, 7-2, 8-15 and 8-12 will not be operated be 
cause the selectable elements that operate them are re 
sponsive to the signals for characters other than the 
character D. Moreover, the selectable members that 
preparatorily unblocked, in response to the code for the 
character C, the selectable members for operating those 
contacts, and that became latched in the operated con 
dition, will be released and restored in response to the 
code for the character D, because the monitoring selec 
tor units are arranged to restore selectable elements that 
operate in response to the first of a sequence of two codes 
when the next received code is not the second code of 
the sequence. 
With contacts 8-3 operated and latched, ground is con 

nected over conductor 8-14 and winding of relay 8S1 
to battery and that relay operates. With relay 8S 
operated, a path is traced from the armature of line 
relay 8-01 over conductor 8-16, the lower break con 
tacts of key 8-7, conductor 8-18, back contact and 
armature 2 of relay 4BP, conductor 4-01, front con 
tact and armature of relay 8S, conductor 8-19 and op 
erating winding of repeating relay 20-01 of teletype 
Writer 1-52 at station i-09. The armature of relay 
20-0 is connected to battery and the marking contact 
is connected through the winding of selector magnet 20-02 
of the receiving teletypewriter to ground. Relay 20-01 is 
thus rendered responsive to the operation of line relay 
8-01 and the transmission is on an inverse neutral basis, 
relay 20-01 being biased to marking and the operating 
winding of relay 20-01 being energized to interrupt the 
circuit of selector magnet 20-02 when line relay 8-01 re 
Sponds to spacing. In this way relay 8S1 has connected 
the receiving teletypewriter at station 1-09 to line relay 
8-61 in response to the address code CD. The trans 
mission path from relay 8-01 to station 1-09 has been 
traced through a back contact and armature of relay 
14BP. It is at that armature and back contact that the 
relay 14BP, upon being energized in response to the blank 
pause sequence of the transmitter start pattern, will dis 
connect the receiving teletypewriter at station 1-09 from 
line relay 8-01 so that the teletypewriter will not respond 
to the remaining signals of the transmitter start pattern. 
Because of the inverse neutral mode of transmission to re 
lay 20-01, the relay remains in the marking condition 
when it is disconnected from line relay 8-01. 

Reference is made to the fact that contacts 6-42, also 
coded to respond to the address code CD, operated in re 
sponse to that address code when contacts 8-13 in moni 
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toring selector unit 8-04 operated. The reason for the 
closure of contacts 6-42 will be described hereinafter. 
The signals that follow the address code CD are, as set 

forth earlier in this specification, a letters signal, a carriage 
return signal and line feed signal, a letters signal followed 
by signals representing the destination of the message in 
text form and the body of the message. The letters signal 
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following the address code CD provides a time interval 
for completion of the switching operation in the station 
control circuit but performs no specific function. In re 
sponse to the carriage return and line feed signals the 
previously mentioned blocking member for the selectable 
elements that control the code contacts is moved into 
blocking relation to those selectable elements, this being 
the deactivation of the monitoring selector unit to prevent 
the response of station connecting code contacts to signals 
contained in the body of the message. Contacts 8-3 re 
main operated during the interval in which the monitoring 
selector unit is in the deactivate condition, thereby main 
taining relay 8St operated and receiving teletypewriter 
1-52 connected to line relay 8-0. 
The teletypewriter 1–52 remains connected until the 

disconnect signal comprising the code combinations for 
figures H and letters is received. In response to this se 
quence of code combinations the latch for holding con 
tacts 8-13 is disabled and those contacts open, releasing 
relay 8S and thereby disconnecting teletypewriter -52. 
from line relay 8-05. The disconnect signal is also the 
activate signal for the monitoring selector unit and is 
effective to unblock the selectable elements for the codes so 
that signals thereafter received, except those pertaining 
to the starting of transmitters or the emergency stopping 
of transmitters will, if they are in the proper sequences, 
cause the connection of teletypewriter printers to receive 
messages that follow the address codes. 

Monitoring all address codes 
The monitoring selector units 6-4, 7-04 and 8-04 are 

provided with deactivate contacts 6-07, 7–07 and 8-07, 
respectively, that are selectively operated in response to 
the line feed signal of the deactivate sequence which is 
carriage return line feed, and these contacts latch-operated 
and remain operated until the disconnect signal, which is 
also the activate signal for the monitoring selector units, 
is received. Referring to monitoring selector unit 8-04, 
contacts 8–07 connect ground over conductor 8-21 and 
winding of relay 8LF to battery, and that relay operates. 
With relay 3LF unoperated, a path is traced from the 
armature of line relay 8-91, over conductor 8-16, the 
break contacts of key 8-17, conductor 8-18, back con 
tact and armature 2 of relay i4BP, conductor 14-01, back 
contact and armature of relay 8LF, back contact and 
armature of relay 8S and conductor 8-19 to the operat 
ing winding of repeating relay 26-0 of teletypewriter 
E-52. This path represents a feature of the invention, 
namely that the receiving teletypewriter -52 is connected 
to the line relay 8-0 when the monitoring selector unit 
8-04 is in the activate condition, for the purpose of en 
abling teletypewriter -52 to record all address codes 
transmitted over channel 1-03, whether or not the mes 
sages following such address codes are addressed to sta 
tion 1-09. Upon the operation of relay 8LF in response 
to the deactivate signal, this path is opened at the arma 
ture and back contact of the relay and station 1-52 will 
not record the message unless it has been specifically selec 
ted by its code contacts. There may be various circum 
stances under which it may be desirable for one or more 
stations to monitor all address codes transmitted, and this 
arrangement provides for such monitoring reception of 
address codes. The alternative condition which is that 
a receiving teletypewriter shall not monitor address codes 
nor, in fact, record the address code by which it may be 
selected is indicated, with reference to the other receiving 
teletypewriter in Fig. 20, controlled by monitoring selector 
unit 8-04, in that the armature of relay 3S2 is not pro 
vided with a back contact connected to the armature of 
relay 8LF. When the disconnect signal is received cor 
tacts 8-07 are unlatched and relay 8LF releases. 
Preventing loss of messages with garbled address codes 

It was stated previously that contacts 6-42 close in 
response to the address code CD at the same time that 
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contacts 8-13 close in monitoring selector unit 8-04. 
The closure of contacts, 6-42 results in the connection of 
ground to conductor 6-43. It will be noted that the clo 
Sure of contacts 6-39, 6-41; 6-44, 6-46, 6-47 or 6-48 also 
results in the connection of ground to conductor 6-43. 
Contacts 6–39 are responsive to the address code CF as 
are contacts 7-11 of monitoring selector unit7-04. Con 
tacts 6-41 are responsive to address code CC as are 
contacts 8-12 in monitoring selector unit 8-64. Con 
tacts 6-44 are responsive to address code GA as are con 
tacts -13 in monitoring selector unit 7-04. Contacts 
6-46 are responsive to address code GX as are contacts 
7-4 in monitoring selector unit 7-04. Contacts 6-47 
are responsive to address code BR as are contacts 7-6 in 
monitoring selector unit 7-04. Contacts 6-48 are re 
Sponsive to address code G as are contacts 8-22 in 
monitoring selector unit 8-04. In other words, monitor 
ing selector unit 6-04 has code contacts responsive to 
address codes, both individual and group, of stations 
served by all other monitoring selector units associated 
with channel 1-03. This duplication of code contacts 
relates to a feature of the invention now to be described, 
in accordance with which a message transmitted over 
channel -63 preceded by an address code which is not 
assigned to any of the stations associated with channel 
2-03, and which may be presumed to have resulted from 
garbling of a valid address code, since the message was 
routed in the Switching center to the outgoing line circuit 
serving channel 1-03, will not be lost but will be recorded 
by one of the receiving teletypewriters served by monitor- . 
ing selector unit 6-04. 

Consideration will first be given to the response of 
monitoring selector unit 6-04 to a valid address code 
representing a station served by one of the other monitor 
ing selector units, namely the response of the contacts 
6-42 to the address code CD. The ground connection is 
extended over conductor 6-43 to relay 6CK which oper 
ates. The transmission path from the armature of line 
relay 6-0 is traced over conductor 6-51, break contacts 
of key 6-12, conductor 6-3, back contact and armature 
2 of relay 2BP, conductor 2-02, back contact and 
upper armature of relay 6CK, armature 2 and back con 
tact of relay 6S2 to the front contact associated with 
armature 3 of relay 6LF. This armature is connected 
through the back contact and lower armature of relay 
6Si to conductor 6-52 which extends to the operating 
winding of receiving relay 8-i6 of receiving teletype 
writer -11. Conductor. 2-82 is connected through 
armature 2 and back contact of relay 6LF and back con 
tact and lower armature of relay 6S to conductor 6-52 
so that teletypewriter 3-1 will receive any address codes 
transmitted over channel 2-93, as in the case of the 
address code monitoring arrangement described with ref 
erence to relay 8LF in Fig. 8. With relay 6CK operated 
a transmission path to teletypewriter 1-fi that would 
be completed through the front contact and armature 3 
of relay 6LF, upon the operation of that relay in re 
sponse to the deactivate signal, is interrupted at the upper 
armature of relay 6CK, so that teletypewriter -ji will 
not respond to a message preceded by an address code 
which causes the operation of relay 6CK. The contacts 
which completed the energizing circuit for relay 6CK 
latch in the operated condition and those contacts thus 
remain closed until the activate signal, which is also the 
disconnect signal, is received. However, when signals 
are received while the monitoring selector units are in 
the activate condition, which do not represent a valid 
address code of any station associated with changel 2-93, 
relay 6CK will not be operated. Upon the response of 
relay 6LF to the deactivate signal the transmission path 
to teletypewriter - A that is interrupted at the armature 
2 and back contact of that relay is reestablished through 
its armature 3 and front contact, so that teletypewriter 
1-1 will receive the message. When teletypewriter 
1-1 is selected in response to its own address code by 
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the operation of relay 6S1 the transmission path is es 
tablished through the front contact and lower armature 
of that relay from conductor 12-02 to conductor 6-52, 
and the alternative path including the upper armature of 
relay 6CK, armature 2 of relay 6S2 and armature 3 of 
relay 6LF is interrupted at the lower armature and relay 
6S. When teletypewriter station 1-56 is selected in re 
sponse to one of its assigned address codes by the 
operation of relay 6S2 the path is interrupted at the arma 
ture 2 and back contact of relay 6S2. Thus teletypewriter. 
1-11 receives any message transmitted over channel 1-03 
when relays 6S1, 6S2 and 6CK are unoperated and relay 
6LF is operated. 
With the relays in this condition, a path is traced 

from ground through the armature 1 and front contact 
of relay 6LF, back contact and upper armature of relay 
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6S1, armature 1 and back contact of relay 6S2, back 
contact and lower armature of relay.6CK and conductors 
6-53 and 12-23 to alarm relay 6AL which operates, 
lighting lamp 6-36 and operating buzzer 6B. The bring 
ing in of the alarm in conjunction with response of 
teletypewriter receiver 1-11 to a message serves as notice 
to an operator to investigate and take appropriate steps 
to have the message retransmitted to its proper destina 
tion. This may be done by reading the address that is in 
text form, preparing a new tape containing the message 
preceded by the proper address code and inserting it into 
transmitter 1-12 for transmission. 

Selection of stations by group codes 
The address code CQ which causes the operation of 

contacts 6-38 in monitoring selector unit 6-04, contacts 
7-12 in monitoring selector unit 7-04 and contacts 8-1 
in monitoring selector unit 8-04, is a group code. It 
is assigned to select all of the receiving teletypewriters 
served by each monitoring selector unit. Similarly, the 
address code CF which causes the closure of contacts 
7-11 to select both receiving teletypewriters served by 
monitoring selector unit 7-04 is a group code. Upon the 
operation of group code contacts, such as the contacts 
6-38 in monitoring selector unit 6-04, ground is con 
nected over conductor 6-54 to the winding of relay 6G 
which operates. Contacts 6-38, upon closing, latch in 
the operated condition until the activate signal is received. 
Relay 6G connects ground through its two armatures to 
the windings of relays 6S1 and 6S2 to cause those 
relays to operate just as if they had been operated through 
their individual code contacts 6-56 and 6-57, respectively. 
Not only may a plurality of stations be selected by group 
codes, but also by individual address codes to receive a 
single message. A plurality of address codes preceding 
a message will cause the operation and latching of the 
corresponding code contacts in the individual monitoring 
selector units to cause the connection of the correspond 
ing receiving teletypewriter to the line relay. The address 
codes preceding a message may be individual address 
codes or group address codes or both. 

Reperforator tape feed-out mechanism 
Receiving teletypewriter 1-16 served by monitoring 

selector unit 7-04 has been indicated as a typing reper 
forator. It is selectable by the operation of relay 7S2 
controlled by monitoring selector 7-04. When messages 
are recorded on a typing reperforator it is frequently de 
sirable to feed out automatically a length of tape follow 
ing the disconnect signal at the end of the message in 
order that the last significant signals of the message shall 
be fed out of the punch block of the reperforator and 
in order that they may be advanced out of a transmitter 
when the tape is placed therein for retransmission. An 
automatic arrangement for accomplishing this is contained 
in Fig. 13. When relay 7S2 is operated to establish a 
transmission connection to typing reperforator -16 
ground is extended through its outer lower armature and 
front contact and over conductor 7-17, break contacts 
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controlled by key 7-18, conductor 7-19 and winding of 
relay 13C to battery and that relay operates. Relay 
13C completes the circuit of relay 13B through armature 
2 and front contact of the former relay. It also grounds 
the grid of electron discharge tube 13-0. Relay 3B 
locks through its armature 3 and front contact and break 
contacts of relay i3A2. At its armature and front 
contact relay 13B completes the filament circuit for tube 
3-0. 
At the end of the message being transmitted to typing 

reperforator -i6, the disconnect signal causes the release 
of relay 7S2 which in turn releases relay 13C. With 
the latter relay released a circuit is traced from ground 
through the upper armature and back contact of relay 
;3D, the upper armature and back contact of relay 13C, 
armature 2 and front contact of relay 3B, conductor 
13-02 and winding of tape feed-out magnet 19-01 of the 
typing reperforator to battery. Tape feed-out mecha 
nism 9-01 initiates a tape feeding operation in the 
manner described in the Bacon et al. application here 
in before identified. With relay 13C released ground is 
disconnected from the grid of tube 3-01 and condenser 
13-03 begins to charge. Upon the charging of the con 
denser sufficiently to render tube 13-01 conductive, the 
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discharge current in that tube operates relay 3A2, inter 
rupting at its break contacts the locking circuit for relay 
13B which releases. Relay 3B interrupts the circuit 
of tape feed-out mechanism 19-01, which suspends the 
tape feeding operation and also opens the filament circuit 
of tube 13-01 thereby causing the release of relay 3A2. 

it may happen that during the tape feeding operation 
another message is received for typing reperforator 1-6. 
it is necessary to suspend the tape feeding operation in 
order that the reperforator shall be in the proper condi 
tion to record received signals. Moreover, there is no 
necessity for feeding out additional tape under the con 
trol of tape feed-out magnet 19-01, because the tape will 
be fed as received signals are recorded. When the moni 
toring selector unit 7-04 responds to the first character 
code of the transmission, universal contacts 7-08 will 
close momentarily, extending ground over a path includ 
ing armature 1 and back contact of relay 7LF, conductor 
7-2 and winding of relay 13D to battery and this relay 
will operate. At its lower armature the relay 3D dis 
charges condenser 13-03. At its upper armature it in 
terrupts the energizing circuit of tape feed-out magnet 
19-01, which releases and suspends the tape feed-out 
operation. Relay 13D is a slow-release relay so that it 
does not immediately reestablish an energizing circuit for 
tape feed-out magnet i9-01. Typing reperforator -16 
is selectable by the operation of relay 7S2 in response to 
the closure and locking of contacts 7-14 or 7-6. As in 
the case of the previously described operation of relay 
7S2, relay 13C operates but relay 3B has remained 
locked. When the carriage return, line feed and letters 
signal are received following the address code, the deacti 
vate contacts 7-07 close and lock, completing the circuit 
of relay 7LF which operates. Relay 7LF interrupts the 
circuit of relay 13D so that that relay cannot be re 
operated. The tape feed-out control circuit is now in 
the condition as previously described during the reception 
of a message by typing reperforator 1-16, that condition 
being one of preparedness for initiating a tape feed-out 
operation following the disconnect signal. 
A different operation occurs when signals are received 

for a different station while a tape feed-out operation is 
taking place in reperforator 1-16. The first received 

70 

75 

code signal will cause the operation of relay 3D as 
previously described, causing the discharge of condenser 
13-03 and the release of tape feed-out magnet 19-01. 
Relay. 7S2 will not be operated because the message is 
not addressed to typing reperforator 1-16. Upon the 
operation of the deactivate contacts 7-07 following the 
address codes, relay 7LF will be operated, thereby dis 
abling relay 13D. With relay 13D released, the circuit 
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of tape feed-out magnet 9-21 is reestablished at the 
upper arinature and back contact of relay 3D. Relay 
23S has remained locked because relay 3A2 has not 
yet operated. Relay 3C will not have operated because 
relay 7S2 has not operated, and with the shunt around 
condenser 13–23 removed at the lower armature and 
front contact of relay 3D that condenser begins to re 
charge and a full tape feed-out cycle is added to the 
partial cycle that was interrupted by the operation of re 
lay 3D. When condenser 3-3 has become charged, 
tube 3–0 conducts and operates relay 3A2 thereby 
suspending the tape feed-out operation in the manner pre 
viously described. 

Line release delay circuit 
Fig. 12 contains a circuit for delaying the release of 

transmitting channel 1-62 by a transmitter for a timed 
interval following the completion of transmission of a 
message from a tape which included an end-of-message 
signal bui not at end-of-transmission signal. The pur 
pose of the delay circuit is to provide an interval in which 
an attendant could insert another message tape and initi 
ate transmission of the message following the previous 
message and without waiting for transmission to be initi 
ated in the next regular turn of the transmitter under 
the control of the transmitter start circuit at the swiching 
center. The circuit comprises relay 2A and electron 
discharge tube E2-24. 

it will be assumed that transmitter -06 has been trans 
mitting and has completed transmission of the message, 
and that relays 2T1 and 2P release as a result of the 
opening of contacts 18-17 when the tape runs out of 
transmitter E-2. With relay 12T1 released, a shunt 
across condenser 2-26 is removed, the shunting path 
being traced over conductor i2-27 and armature 3 and 
front contact of relay 12T1 to battery. This permits 
condenser a 2-26 to charge through resistor 12-28 to 
ground. Condenser 12–26 is connected to the grid of 
tube 2–24 and in approximately 20 seconds the tube is 
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6S2, 7S, and 7S2, and 8S and 8S2. Thus manual cut-on 
key 6-12, which is a locking key, connects transmission 
conductor 6-51 associated with the armature of line relay 
6-0 directly to conductor 6-52 which extends to re 
peating relay 18-6 and to the companion conductor that 

, operates the repeating relay of receiving teletypewriter 

O 

... O 
rendered conductive to operate relay 2A. This relay 
interrupts the holding circuit for relay 2M1, traced 
from ground through the back contact and armature 3 
of relay 2BP, the armature and back contact of relay 
12A and conductors 2-29, 2-3 and 2-32 and arma 
ture 4 and front contact of relay 12M1 to the winding of 
that relay. Relay 12M1 interrupts the shunt across the 
H sending contacts 6-4 and interrupts the filament cir 
cuit of tube 2-24 which causes relay 2A to release. 
As set forth previously, the final operation in the restora 
tion of a transmitter control circuit to normal following 
the feeding of the tape out of the transmitter is the re 
lease of relay 12M1 or 12M2. If within the 20-second 
interval an operator had placed another tape in the 
transmitter, causing the closure of contacts 8-7 and 
the operation of relay 2T1, relay 12M1 would have been 
held operated by relay 12T and would not have released. 

in tile event that a transmitter loses control of the 
transmission channel by the timing out of the line release 
delay circuit, the incoming line circuit at the switching 
center will not receive an end-of-transmission signal. 
That circuit is provided with a timing circuit for timing 
an intervai during which there is no incoming transmission 
and the incoming line condition is steadily marking. At 
the end of 45 seconds the timing circuit times out and 
activates the transmitter start circuit to begin a rol call 
of stations for priority transmission, as if the end-of 
transmission signal had been received. The timing circuit 
that accomplishes this is described in the previously iden 
tified copending application of Bacon et al. 

Each station control circuit is provided with a manual 
Cut-on key, designated 6-12, 7-18, 8-17 in Figs. 6, 7 and 
8, respectively, for establishing a transmission connection 
from transmission channel 1-03 to the receiving tele 
typewriters served by that station control circuit inde 
Pendently of the Selecting relays, such as relays 6S1 and 
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4-56. Key 7-18 includes break contacts for disabling 
the energizing circuit of relay 13C in the tape feed-out 
circuit. 

Similarly, there are provided manually operable start 
keys for the transmitters, such as the keys 6-58 and 
6-59 in Fig. 6, key 7-22 in Fig. 7, and keys 8-23 and 8-24 
in Fig. 8. Key 6-58 connects ground to conductor 6-22 
for operating relay 12M1 when relays 12T1 and 2PA are 
both operated, the path being traced through armature 4 
and front contact of relay 12T1 and frame 1 and front 
contact of relay (2P1. Key 6-58 also connects ground 
over conductor 6-18 to operate relay 12M when only 
the relay 12T is operated, the path including armature 
2 and front contact of relay 12T1 and armature 3 and 
back contact of relay 12P1. Relay 12M1 will initiate 
transmission from either of the transmitters in Fig. 18 
that has had a message tape placed therein, causing the 
closure of contacts 18-02 or 18-17. If the priority key 
has been operated, the corresponding relay 12P1 or 2P2 
will be operated, otherwise only the relay 12T1 or 12T2. 
will be operated. The transmitter at station 1-10 in Fig. 
20 is not provided with priority contacts. Accordingly, 
if there is no path for operating relay 14P2 that relay 
will always remain released. The manual start key 8-24 
for starting the transmitter at station 1-10 has only a 
single pair of make contacts for completing the circuit of 
relay 4M2 through the armature 3 and front contact of 
relay 4T2 and the armature 3 and back contact of 
relay 4P2. 

Figs. 25 to 28, inclusive, show mechanical details of 
the monitoring selector mechanism, and particularly the 
arrangement for operating the H sending contacts, such 
as contacts 6-4. Fig. 25 duplicates, in part, apparatus 
shown in Fig. 187 and described in the specification of 
Copending application of Bacon et al., and also disclosed 
in Patent 2,502,654 granted April 4, 1950 to G. G. Keyes 
and Patent 2,543,174 granted February 27, 1951 to G. G. 
Keyes et al. A disclosure of a monitoring selector mech 
anism of the type shown in Figs. 25 to 28, and including 
apparatus for operating the H sending contacts, is con 
tained in application Serial No. 318,494, filed November 
3, 1952 by G. G. Keyes. The disclosures of the Keyes 
patents and pending application are incorporated herein 
by reference as part of the present specification. 

Referring to Fig. 25, the monitoring selector unit is 
provided with a series of five selector vanes 1 and a 
sixth vane 2. Vanes 14 are selectively rocked to clock 
Wise or counterclockwise position in accordance with the 
code elements of the five-unit code. The sixth vane 2 
is rocked to its extreme clockwise or counterclockwise 
position in response to the disconnect signal and the end 
of-address signals, to establish the activate and deactivate 
conditions, respectively, of the monitoring selector unit. 
A plurality of selector levers 13 are pivotally mounted 
on a pivot shaft 4 and each is provided with a removably 
mounted coded element 16 containing notches and lugs 
permutationally arranged to be selected in response to 
predetermined code combinations. Levers 13 are biased 
clockwise by individual springs 17 against a bail member 
18 also pivotally carried on shaft 14. Bail 18 is operable 
by a toggle mechanism, only a fragment 19 of which is 
shown, to permit coded elements 16 to test the setting of 
Vanes and 12 and to subsequently lift coded elements 
E6 carried by levers 13 clear of the vanes 11 and 12. 
Each of the levers i3 is provided with a depending 

portion 21 having a latching shoulder 22 so that the shoul 
der of a lever 3 that rocks clockwise to its fully selected 
position will engage the upper hooked end of a pull bar 
23. When the levers 3 are lifted by bail 18 to their 
extreme counterclockwise positions, a pull bar 23 that 
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has been latched on the shoulder 22 of its associated lever 
13 will be lifted, and will impart counterclockwise move 
ment to a lever 24 to which it is articulated, the lever be 
ing pivoted on pivot shaft 26. 
The present description is particularly concerned with 

four of the selector levers 3 and their associated levers 
24, these being the four that operate the four sets of trans 
mitter start contacts of any monitoring selector unit, two 
being allocated to the priority start codes, the other two 
being allocated to the non-priority start codes. The con 
tacts are closable by the levers 24. 

Each of the levers 24 that is assigned to transmitter 
start contact operation is provided with a leftwardly ex 
tending arm 27 terminating in a finger 28. As shown in 
Figs. 25 and 27, fingers 28 of the levers 24 are disposed 
above a bail member 29 that is fixed to a rock shaft 31. 
Upon the operation of bail 29 by one of the levers 24 in 
counterclockwise direction as viewed in Fig. 25, the bail 
imparts through spring 32 counterclockwise movement to 
a bail 33 pivotally supported on shaft 31. Bail 33 is pro 
vided with blade 34 which moves into blocking relation to 
lugs 36 of the four levers 13 that are responsive to the 
transmitter start signals. The reason for the blocking of 
these four selector levers will be set forth hereinafter, 
Rock shaft 31 has secured thereto a latching arm 37 

which normally latches a laterally extending projection 38 
of arm 39 of a lever 45 pivoted at 42. Lever 4 has an 
arm 43 disposed adjacent to one of the springs of con 
tacts 44 which are the H sending contacts such as those 
designated 6-14 in Fig. 6, and are normally closed. 

Lever 4, is also provided with a finger 46 which en 
gages a cam 47 carried by the main operating shaft 48 
of the monitoring selector unit. The periphery of the 
cam 47 has a contour such that in one revolution of a 
cam the start-stop code combination representing the 
character H. will be generated, that signal comprising a 
start element of spacing nature, first and second code 
elements of spacing nature, third code element of mark 
ing nature, fourth code element of spacing nature, fifth 
code element of marking nature and stop element of 
marking nature. Latching arm 37 normally prevents 
contact operating lever 41 from following cam 47 and 
generating the code signal. The disengagement of latch 
ing arm 37 from contact operating lever 41 does not im 
mediately place lever 41 under the control of cam 47 be 
cause lever 4 is secondarily latched by a latching lever 
49 which has a latching shoulder normally disposed in 
blocking relation to laterally extending projection 38 of 
arm 39 of lever 41. Secondary latching lever 49 is pivot 
ally mounted on rock shaft 31 and is provided with fol 
lower arm 51 that cooperates with the periphery of cam. 
47. 
As previously stated, cam 47 is part of the main can 

assembly of the monitoring selector unit. As disclosed in 
the applications and patents hereinbefore identified, the 
main cam assembly is driven through a clutch from a 
continuously driven shaft, the shaft 48 in Figs. 25 and 
26, and the clutch is tripped for one revolution in con 
nection with each signal receiving cycle of the selector 
unit. Cam 47 rocks secondary latching lever 49 coun 
terclockwise each time that the main cam assembly oper 
ates, but contact operating lever 41 is not thereby per 
mitted to engage and follow cam 47 because it is nor 
mally latched by primary latching arm 37. When pri 
mary latching arm. 37 has been disengaged from lever 
41 by bail 29, secondary latching lever 49 releases contact 
operating lever 41 in timed relation to the rotation of 
cam 47 so that code signal elements of the proper length 
and of the character hereinbefore identified will be gen 
erated. 
... As previously stated, the main cam assembly is tripped 
in connection with each receiving cycle, and it is this 
cam assembly which causes the operation of bail 18 to 
permit the selection of a selector lever and to lift the 
selector lever through its associated pull bar 23. Accord 
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ingly, the main cam assembly will have nearly completed 
a cycle of operation by the time it has rocked the lever 
24, and through it the bail 29 to disengage primary latch 
ing arm 37 from contact operating lever 41. An addi 
tional cycle of the main cam assembly is necessary to 
effect the transmission of the H signal by contacts 44 un 
der the control of lever 41 after the primary latching arm 
37 has been operated. As disclosed in the hereinbefore 
identified Keyes application the four levers 24 that are 
operated in response to the transmitted start signals are 
arranged to operate a clutch tripping member which 
causes an extra cycle of the main cam assembly, and it. 
is during this cycle that secondary, latching lever 49 dis 
engages from contact operating lever 41 and permits lever 
41 to follow the cam. Bail 18, being operable by the 
main cam assembly, drops away from selector levers 13 
in any cycle of the main camassembly to permit the 
levers 13 to test the setting of selector vanes 11 and 12. 
Since the last signal received by the monitoring selector 
unit was a transmitter start code that caused the selec 
tion of one of the four transmitter start selector levers, 
the vanes ii. have remained in the position corresponding 
to that code. Bail blade. 34, now presented in blocking 
relation to these four selector levers by bail 33, prevents 
reselection of the one that would otherwise operate to 
the selected position under the control of bail 18. At the 
end of the extra cycle of the main cam assembly lever 
49 is restored to latching relation to contact operating 
lever 41, and the lever 24 that operated bail 29 is re 
stored to normal position, permitting primary latching 
lever 37 to move into blocking relation to contact op 
erating lever 41 and moving bailblade 34 out of blocking 
relation to the four selector levers 13. It will be apparent 
from the foregoing that contact controlling lever 41 is 
unlatched to cause the operation of contacts 44 to gener 
ate the H signal, incident to selection of any one of the 
four selector levers 13 that are allocated to the transmit 
ter start signals. It will be remembered that in the event 
that a message transmitter is started in response to re 
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ception of the transmitter start signal, there will be a 
shunt across contacts 44 so that contacts 44, being opened 
and closed by cam 47, will not garble the message that 
is being transmitted. ... When no transmitter is started, there 
will be no shunt across contacts 44 and the H signal will 
be transmitted. 

Although a specific embodiment of the invention has 
been shown in the drawings and described in the fore 
going specification, it will be understood that the invention 
is not limited to the specific embodiment disclosed but 
is capable of modification, rearrangement and substitu 
tion of parts and elements without departing from the 
spirit of the invention. 
What is claimed is: . ? ’’ ? . - ' • 
1. In a telegraph 'system, * a principal station, a plu 

rality of outlying transmitters, a transmission channel 
common to said transmitters and incoming to said prin 
cipal station, roll call signal transmission means at said 
principal station for inviting message transmission over 
said channel by said transmitters individually, acknowl 
edgment signal, generating means operable in response to 
each roll call signal, and means effective upon message 
transmission response of a transmitter to its roll call 
signal for Suppressing transmission of said acknowledg 
ment signal. 

2. In a telegraph system, a principal station, a .. plu 
rality of outlying transmitters, a transmission channel 
common to said transmitters and incoming to said prin 
cipal station, roll call signal transmission means at said 
principal station for inviting message transmission over 
said channel by said transmitters individually, acknowl 
edgment signal generating means operable in response 
to each roll call signal, means effective upon message 
transmission response of a transmitter to its roll call 
signal for suppressing transmission of said acknowledg 
ment signal, and means responsive to message trans 
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'mission from a transmitter for suspending operating of 
Said roll call signal transmission means. 

3. In a telegraph System, a principal station, a plu 
rality of outlying transmitters, a transmission channel 
common to said transmitters and incoming to said prin 
cipal station, roll call signal transmission means at said 
principal station for inviting message transmission over 
said channel by said transmitters individually, acknowl 
edgment signal generating means operable in response 
to each roll call signal, means effective upon message 
transmission response of a transmitter to its roll call sig 
nal for suppressing transmission of said acknowledgment 
signal, means responsive to message transmission from 
a transmitter for suspending operation of said roll call 
signal transmission means, and means responsive to said 
acknowledgment signal when not suppressed for causing 
said roll call signal transmitting means to progress with 
its roll call. S. 

4. In a telegraph System, a principal station, a plu 
rality of outlying transmitters, a transmission channel 
common to said transmitters and incoming to said prin 
cipal Station, roll call signal transmission means at said 
principal station for inviting message transmission over 
said channel by said transmitters individually, means re 
Sponsive to cessation of message transmission from one 
of said transmitters for initiating operation of said roll 
call signal transmitting means, acknowledgment signal 
generating means operable in response to each roll call 
signal, means effective upon message transmission re 
Sponse of a transmitter to its roll call signal for suppress 
ing transmission of said acknowledgment signal, and 
means responsive to said acknowledgment signal when 
not Suppressed for causing said roll call signal transmit 
ting means to progress with its roll call. 

5. In a telegraph System, a principal station, a plu 
rality of Subordinate stations having transmitters con 
trolled by stored message material, a common transmis 
sion channel incoming to said principal station from all 
of Said Subordinate stations, means associated with each 
transmitter and operable selectively for conditioning said 
transmitter for operation according to one of two priority 
classifications of said message material, roll call signal 
transmission means at said principal station for inviting 
message transmission over said channel by said trans 
mitters individually, said roll call transmission means 
including a stepping Switch operable step-by-step for 
determining the selective characteristics of said roll call 
Signals, and selectively responsive means for initiating 
operation of a conditioned transmitter only in response 
to one of two roll call signals representing for said trans 
mitter said two prior classifications. 

6. In a telegraph System, a principal station, a plu 
rality of subordinate stations having transmitters con 
trolled by stored message material, a common trans 
mission channel incoming to said principal station from 
all of said subordinate stations, means associated with 
each transmitter and operable selectively for condition 
ing said transmitter for operation according to one of two 
priority classifications of said message material, roll call 
signal transmission means at said principal station for 
inviting message transmission over said channel by said 
transmitters individually, said roll call transmission means 
including a stepping Switch operable step-by-step for de 
termining the selective characteristics of said roli cali 
signals selectively responsive means for initiating opera 
tion of a conditioned transmitter only in response to one 
of two roll call signals representing for said transmitter 
Said two priority classifications, and means for precluding 
transmission of roll call signals representing, for any 
transmitter, a particular one of said priority classifica 
tions as long as any transmitter is conditioned according 
to the other of said priority classifications. 

7. In a telegraph System, a principal station, a plu 
rality of Subordinate stations each having a single in 
dividual transmitter controlled by stored message ma 
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terial, a common transmission channel incoming to said 
principal station from all of said subordinate stations, 
roll call signal transmission means at said principal sta 
tion having the capability of transmitting either of two 
different roll call signals for each of said transmitters, 
said roll call transmission means including a stepping 
Switch operable step-by-step for determining the selective 
characteristics of said roll call signals, and means indi 
vidual to each of said stations and operable in either of 
two Ways for conditioning said individual transmitter 
thereat to begin transmitting in response to one or the 
other of their roll call signals. 

8. In a telegraph system, a principal station, a plu 
rality of independent and separate outlying message 
transmitters adapted to transmit to said principal station 
cine at a time, means operable selectively in either of two 
ways for conditioning said independent and separate 
transmitters for operation, roll call signal transmission 
means at Said principal station for inviting message trans 
mission from any transmitter conditioned according to 
a particular one of said ways, said roll call transmission 
means including a stepping switch operable step-by-step 
for determining the Selective characteristics of said roli 
cal signals, means responsive to initiation of operation 
of one of Said transmitters for suspending operation of 
Said rol cail signai transmission means, and means effec 
tive when no message transmitter responds to said roll 
call for causing said roll call signal transmission means to 
invite message transmission from any transmitter condi 
tioned according to the other of said ways. 

9. In a telegraph system, a principal station, a plurality 
of remote message transmitters adapted to transmit to 
Said principal Station one at a time, roll call signal trans 
mission neans at said principal station adapted to trans 
mit first one and then another of two sequences of codes 
each including a code representative of each transmitter 
whereof the two codes representing any one transmitter 
are different, means for conditioning any transmitter to 
be set in message transmitting operation in response to 
one or the other of its assigned codes, and means pre 
cluding transmission of said other sequence of codes ex 
cept upon failure of any transmitter to be set in operation 
in response to its assigned code in said first sequence. 

10. Hin a telegraph system, a principal station, a plu 
rality of remote message transmitters adapted to transmit 
to said principal station one at a time, roll call signal 
transmission means at said principal station adapted to 
transmit first one and then another of two sequences of 
codes each including a code representative of each trans 
mitter whereof the two codes representing a transmitter 
are different, means for conditioning any transmitter to 
be set in message transmitting operation in response to 
one or the other of its assigned codes, means for trans 
mitting an acknowledgement signal to said principal sta 
tion in response to each roll call signal failing to effect 
the starting of a transmitter, and means for causing 
advancement through either sequence of codes to be de 
pendent upon repetitious reception of said acknowledg 
ment signal. 

11. " In a telegraph System, a principal station, a plu 
rality of outlying transmitters, a transmission channel 
common to Said transmitters and incoming to said prin 
cipal station, roli cail signal transmission means at said 
principal station for inviting message transmission over 
said channel by said transmitters individually, acknowledg 
ment signal generating means operable in response to 
each roll call signal, means effective upon message trans 
mission response of a transmitter to its roli call signa? 
for Suppressing transmission of said acknowledgment 
signal, means responsive to message transmission from 
a transmitter for Suspending operation of said roll call 
signal transmission means, and means effective when 
neither message transmission nor acknowledgment 
signal is received for suspending operation of said roll 
call signal transmission means. 
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12. In a telegraph system, - a principal station, a plu 
rality of outlying transmitters, a transmission channel 
common to said transmitters and incoming to said prin 
cipal station, roll call signal transmission means at said 
principal station for inviting message transmission over 
said channel by said transmitters individually, means 
responsive to cessation of message transmission from one 
of said transmitters for initiating operation of said roll 
call signal transmitting means, acknowledgment signal 
generating means operable in response to each roll call 
signal, means effective upon message transmission re 
sponse of a transmitter to its roll call signal for Sup 
pressing transmission of said acknowledgment signal, 
means responsive to said acknowledgment signal when 
not suppressed for causing said roll call signal trans 
mitting means to progress with its roll call, and means 
effective when neither message transmission nor acknowl 
edgment signal is received for suspending operation of 
said roll call transmitting means. 

13. In a telegraph system, a principal station, a plu 
rality of outlying transmitters, a transmission channel 
common to said transmitters and incoming to said prin 
cipal station, roll call signal transmission means at said 
principal station for inviting message transmission over 
said channel by said transmitters individually, acknowl 
edgment signal generating means operable in response 
to each roll call signal, means effective upon message 
transmission response of a transmitter to its roll call 
signal for suppressing transmission of said acknowl 
edgment signal, means responsive to message transmis 
sion from a transmitter for suspending operation of said 
roll call transmission means, timing means activated in 
cident to transmission of each roll call signal and de 
activatable in response to message transmission or said 
acknowledgment signal, and means controlled by said 
timing means upon timing a predetermined interval with 
out deactivation for suspending operation of said roll 
call transmission means. 

14. In a telegraph system, a principal statiom, a plu 
rality of outlying transmitters, a transmission channel 
common to said transmitters and incoming to said prin 
cipal station, roll call signal transmission means at said 
principal station for inviting message transmission over 
said channel by said transmitters individually, acknowl 
edgment signal generating means operable in response 
to each roll call signal, means effective upon message 
transmission response of a transmitter to its roll call 
signal for suppressing transmission of said acknowledg 
ment signal, means responsive to message transmission 
from a transmitter for suspending operation of said roll 
call signal transmission means, means effective when 
neither message transmission nor acknowledgment signal 
is received for suspending operation of said roll call 
signal transmission means, manually operable means for 
causing the deletion of any roll call signal from the roll 
call, and means operable by the roll call signal deletion 
means pertaining to the roll call signal causing roll 
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call suspension under the last-mentioned condition for 
effecting resumption of operation of said roll call signal 
transmission means. 

15. In a telegraph switching system, a principal sta 
tion, a plurality of independent and separate transmitters 
adapted to transmit to said principal station one at a 
time, means associated with each transmitter and selec 
tively operable for conditioning said transmitter for oper 
ation according to the priority classification of messages 
to be transmitted, roll call signal transmission means at 
said principal station automatically settable into oper 
ation at the end of message transmission from any of 
said transmitters for inviting message transmission from 
a transmitter conditioned according to a particular priority 
classifications and in a predetermined order among the 
transmitters, said roll call transmission means including 
a stepping switch operable step-by-step for determining 
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the selective characteristics of said roll call signals, means. 
effective when no transmitter responds to said roll call 
for causing said roll call signal transmission means to 
invite transmisison from a transmitter conditioned ac 
cording to a different priority classification and in a 
predetermined order among said transmitters, and means 
responsive to message transmission from one of the trans 
mitters conditioned according to said different priority 
classification for registering an indication of the last. 
roll call signal transmitted, for suspending operation of 
Said roll call signal transmission means and for causing 
the next operation of said roll call signal transmission. 
means to begin with the roll call for transmitters con 
ditioned according to said particular priority classifica 
tion. 

16. In a telegraph Switching system, a principal sta 
tion, a plurality of remote transmitters adapted to trans 
mit to said principal station one at a time, means selec 
tively operable in either of two ways for conditioning 
Said transmitters for operation, roll call signal trans 
mission means at said principal station automatically 
settable into operation at the end of message trans 
mission from any of said transmitters for inviting message 
transmission from a transmitter conditioned according 
to a particular one of said ways and in a predetermined 
order among the transmitters, means effective when no 
transmitter responds to said roll call for causing said roll 
call signal transmission means to invite message trans 
mission from a transmitter conditioned according to the 
other of said ways and in a predetermined order among 
said transmitters, and means effective when no trans 
mitter responds to the second-mentioned roll call for 
Suspending operation of said roll call transmisison means 
and for causing the next operation of said roll call 
signal transmission means to begin with the roll call for 
transmitters conditioned according to said particular one 
of said ways. 

17. In a telegraph System, a switching center, a plu 
rality of outlying telegraph receivers, a single, trans 
mission channel outgoing from said switching center to 
all of Said receivers, a plurality of outlying transmitters, 
a single transmission channel incoming from all of said 
transmitters to said switching center, a transmitter at 
said SWitching center adapted to transmit messages pre 
ceded by address codes over said outgoing channel, roll 
call signal generating means adapted to cooperate with 
the transmitter at said Switching center to transmit a roll 
call of said outlying transmitters for inviting incoming 
transmission therefrom individually, signal responsive se 
lector mechanisms associated with said receivers and out 
lying transmitters for connecting said receivers to said 
outgoing channel in response to their respective address 
codes and for controlling said outlying transmitters in 
response to their roll call signals, means associated with 
said signal responsive selector mechanisms for causing one 
of said telegraph receivers to record all address codes 
transmitted over said outgoing channel in addition to the 
text of any message accompanying an address code 
Specifically identifying said one telegraph receiver, means 
responsive to incoming transmission of predetermined 
nature from said outlying transmitters for causing said 
roll call transmission means to progress with said roll 
call, and means responsive to incoming transmission 
of a different nature for suspending said roll call and . 
for relinquishing the transmitter at said switching center 
to the service of message transmission. 

18. In a telegraph system, a switching center, a plu 
rality of outlying telegraph receivers, a single transmis 
sion channel outgoing from said switching center to 
all of said receivers, a transmitter at said switching 
center adapted to transmit messages preceded by ad 
dress codes over said outgoing channel, signal respon 
sive selector mechanisms associated with said receivers 
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for connecting the receivers to said outgoing channel in 
response to their respective address signals, means as 
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sociated with said signal responsive selector mechanisms 
for causing one of said telegraph receivers to be con 
nected to said outgoing channel during transmission 
thereover of address codes, and means for disconnecting 
Said one telegraph receiver before message text trans 
mission unless an address code preceding said message 
text specifically identifies said receiver. 

19. In a telegraph system, a principal station, a plu 
rality of outlying transmitters, a transmission channel 
common to Said transmitters and incoming to said prin 
cipal station, roll call signal transmission means at said 
principal station for inviting message transmission over 
said channel by said transmitters individually, signal re 
sponsive selector mechanisms for controlling said trans 
mitters in response to said roll call signals, acknowl 
edgment signal generating means operable by said signal 
responsive Selector mechanisms in response to roli call 
signals designating transmitters served by the respective 
signal responsive selector mechanisms, and means effec 
tive upon meSSage transmission response of a transmitter 
to its roll call signal for Suppressing transmission of 
aid acknowledgment signal. 

20. fin a telegraph System, a principal station, a plu 
rality of outlying message transmitters adapted to trans 
mit to said principal station one at a time, means manu 
ally operable in either of two ways for conditioning said 
transmitters for operation, roi call signal transmission 
means åt Said principal Station for inviting message trans 
mission from any transmitter conditioned according to a 
particular orie of Said ways, said roll call signal trans 
mission means including a stepping switch operable step 
by step for determining the selective characteristics of 
Said roll cali signals, means responsive to initiation of 
operation of one of said transmitters for suspending ad 
vance silent of Said stepping Switch, a second stepping 
Switch for registering the last Toll call signal that resulted 
in the starting of a transmitter, and means effective foll 
lowing suspension of advancement of said first-mentioned 
Stepping Switch for advancing said second-mentioned 
Stepping Switch into correspondence with the first-men 
tioned stepping Switch. 

21. im a telegraph System, a principal station, a plu 
rality cf. outlying message transmitters adapted to trans 
1nit to said principal station one at a time, means man 
ually operable in either of two ways for conditioning said 
transmitters for operation, roll call signal transmission 
means at said principal Station for inviting message trans 
mission from any transmitter conditioned according to a 
particular one of Said ways, Said roll call signal trans 
mission means including a stepping switch operable 
step by step for determining the selective characteristics 
of said roi! call signals, means responsive to initiation 
of operation of one of said transnaitters for suspending 
advancement of Said stepping Switch, a second stepping 
Switch for registering the last roll call signal that resulted 
in the starting of a transmitter, and means responsive to 
advancement of said first-mentioned stepping switch 
through a complete cycle and into correspondence with 
said second-mentioned stepping switch for initiating roll 
cal signal transmission inviting message transmission 
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from any transmitter conditioned according to the other 
of said two ways. 

22. In a telegraph System, a principal station, a plu 
rality of outlying message transmitters adapted to trans 
Init to said principal station one at a time, means manu 
ally operable in either of two ways for conditioning said 
transmitters for operation, roll call signal transmission 
means at said principal station for inviting message trans 
Filission front any transmitter conditioned according to 
one or the other of said two ways, said roll call signal 
transinission means including a stepping Switch operable 
step by step for determining the selective characteristics 
of Said roll cai signals for selecting transmitters condi 
tioned either way, a second stepping switch for register 
ing the last roll call signal that resulted in the starting 
of a transmitter, and means responsive to advancement 
of Said first-mentioned stepping switch through a com 
plete cycle in which the roll call signals have selective 
characteristics for selecting transmitters conditioned one 
of Said ways and into correspondence with said second 
inentioned Stepping switch for changing to the selective 
characteristics of roll call signals for selecting transmit 
ters conditioned the other of said ways and for initiating 
another cycle of Said first-mentioned stepping switch. 

23. A System in accordance with claim 22 having a 
third stepping Switch for registering the last roll call 
Signal that resulted in the starting of a transmitter con 
ditioiled the other of said ways. 

24. A System in accordance with claim 22 having a 
third stepping switch for registering the last rol call 
signal that resulted in the starting of a transmitter con 
ditioned the other of Said ways, means responsive to 
initiation of operation of one of said transmitters con 
ditioned according to the other of said ways for suspend 
ing advancement of Said first-mentioned stepping switch, 
and means effective foliowing suspension of advancement 
of said first-mentioned stepping Switch for advancing said 
third-meationed Stepping Switch into correspondence with 
Said first-mentioned stepping switch. 

25. A system in accordance with claim 22 having a 
third stepping Switch for registering the last roil call 
signal that resulted in the starting of a transmitter con 
ditioned the other of said Ways, and means responsive to 
advancement of said first-mentioned stepping switch to 
completion of said other cycle and into correspondence 
with said third-mentioned stepping switch for suspending 
further operation of Said first-mentioned stepping switch 
for a timed interval. 
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