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1 

This invention relates to telegraph switching 
systems and more particularly to a telegraph 
switching_ system wherein messages received at 

2 
The above and further objects of the invention 

will be more apparent hereinafter in the follow­
ing description thereof wherein reference is made 
to. the accompanying ,'rawings, in .the latter of a telegraph switching e0nter are automatically 

switched to desired destinations and incident to 
the switching, the messages. are temporarily 
stored one or more times in a signal storage 
medium such as a perforated tape. 

5 which: 
Fig. 1 is a diagrammatic representation, of a 

switching center embodying principles of the 
present invention; 

Figs, 2 to 8, inclusive, show equipment and cir-In general the principal object of. the present 
invention is to provide an. automatic telegraph 
switching system of the above type and. to in­
corporate therein checking. and guard cir.cuits 
and contr.ols to insure that switched messages 
are routed to their correct and intended. destina,­
tions. 

10 cuits of what is referred to hereinafter as the 
intraoffice transmitter. circuit or transmitting 
position, and includes a so-called sequence num­
ber indicator and message waiting indicator; 

Figs. 9 to 15, inclusive, show the circuits and 

A more specific object. of the. invention resides 
in the provision of an improved automatic switch-
ing. arrangement and one wherein a switching 
operation is-not.initiated until the complete mes- . 
sage to be switched has be.en received and stored 
at the switching center. 

15 equipment of the automatic switching unit to­
gether with the connector switches for establish­
ing a circuit from one of the transmitting posi,­
tions· to a reperforator or sending position v-ia 
an intraoffice circuit; 

In an embodiment of the invention described 
herein a message received. at a switching center 

20 Figs. 16 to 20, inclusive, show the circuits and 
equipment of a so~called reperforator or sending 
position which terminates an intraoffice circuit 
from the connector switches; and 

is first stored in a perforated tape at. what. is 
called a receiving position and then. transmitted 
intraoffice to. a sending position. of the. desired 
outgoing line where the message is• again stored 

Fig. 21 illustrates the manner in which Figs. 2 
25 to 20 may be arranged with respect to one another 

to form a. complete circuit diagram. 

in a perforated tape which subsequently controls 
a transmitting means to transmit the_ message to 
the: representative outgoing circuit. The intra- 30 
office· transmission of the message to the proper 
sending. position is controlled by a so-called auto­
matic switching control unit which operates in 
conjunction with directing characters received 
with each message. In this connection it is an.- 35 
other object of the present invention to provide 
a checking arrangement which automatically in­
sures that at least the identifying portion of each 
message automatically switched through the 
switching center has been received and correctly 40 
perforated in the tape. at a sending position. 

Each automatic switching control. unit at a 
switching center serves a number of receiving 
positions as, for example, twelve; and another 
object of the present invention is to prevent any 45 
one of the receiving positions associated with 
an automatic switching control unit from tying 
up or holding it for an unduly long interval and 
ther.eby prevent the other receiving positions from 
having access to the control unit. In this respect 50 
the failure of the, automatic switching control 
unit to complete a switching operation within 
a predetermined time after a· receiving position 
has been associated. therewith causes an alarm 
device to function to advise the attendant of the 5i> 
condition and automatically disassociates the re­
ceiving- position from the automatic switching 
control unit whereby it is permitted to serve the 
other receiving positions. 

GENERAL DESCRIPTION 
The operation in general of the invention will 

first be. set forth with reference to the diagram­
matic layout of a switching center in Fig"l of the 
drawings. In Fig. 1 three incoming lines are 
shown which . terminate· in so-called. receiving 
positions A, Band C. These incoming lines:may 
be from branch offices or some such message 
originating point, or from another switching 
center. 

There is also shown in Fig. 1 three so-called 
sending positions SI, S2 and S3 with associated 
outgoing lines over which the switched messages 
are transmitted and which may lead to various 
des'i;inations such as branch offices. or other mes­
sage destination points. The system of the pres­
ent invention is adapted to accommodate. con­
siderably more than the three incoming and three 
outgoing lines indicated in Fig. 1, the number of 
lines shown merely being for the purpose of illus­
tration. 

Each receiving position includes a printer per­
forator I which responds to signals received over 
its associated incoming line to perforate a storage 
tape 2 to represent the received signals. Also in­
cluded .in each receiving position is a tape trans,­
mitter 3 which is coll'trolled by the storage tape 2 
to transmit the signals intraoffice to a reperfora­
tor such as I 46 in a sending position. The tape 
transmitter is sometimes referred to as the intra,­
oflice transmitter and the reperforator 146,as the 
intraoffice reperforator. The intraoffice reper .. 
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forator 146 functions to again store the message 
signals in a storage tape 141 which controls the 
line sending tape transmitter 172. 

In addition to the printer perforator I and 
tape transmitter 3, each receiving position also 
includes a message waiting indicator 8 and a 
sequence number indicator I 55. The message 
waiting indicator 8 indicates the number of com­
plete messages stored at any one time in the 
storage tape 2 between the printer perforator I 
and the tape transmitter 3, while the sequence 
number indicator 156 indicates the sequence num­
ber which each message should have as it is 
transmitted by the tape transmitter 3. Besides 
the reperforator 146 and tape transmitter 172, 
each sending position includes a so-called read­
ing unit 11 which functions, in a manner here­
inafter set forth in more detail, to read certain 
of the signals perforated in the storage tape 11,11 
and check these signals with those in the se­
quence number indicator. 

Each message received at the receiving posi­
-tion, such as A, B, C, from an incoming line or 
from a local sending position within the switch­
ing center, is preceded by selecting or destination 
indicating characters, and in the embodiment to 
be described there are two of these characters. 
Following the selecting or selection characters 
are other characters to identify the originating 
office of the message and the associated switch­
ing center together with a sequence number of 
'the message from the particular originating point. 
Next are the message characters themselves and 
each message is terminated with an end-of­
message signal comprising two consecutive period 
codes or combinations. The message waiting in­
dicator 8 is operated by the two periods at the 
end of each message in such a manner that the 
storage of the message· in the tape 2 actuates it 
in one direction and the transmission of the mes­
sage by the transmitter 3 actuates it in the op­
posite direction. Thus the message waiting in­
dicator 8 at an times indicates the number of 
complete messages stored in the tape 2. 

The tape transmitter 3 is arranged to idle there­
through blank tape or period characters which 
may appear between messages and when the first 
-message character is advanced over the sensing 
pins further advancement of the tape will cease. 
If at this time the message waiting indicator 8 
indicates that a complete message is stored in 
the tape 2, an electrical request is made for a so­
called automatic switching control unit 12. The 
automatic switching control unit 12 controls the 
operation of connector switches such as A, B 
and C associated with each receiving position 
whereby a transmission path from the tape trans­
mitter 3 is established over an intraoffice circuit 
to the .desired sending or reperforator position. 
In the preferred embodiment of the invention a 
single automatic switching control unit 12 is ar­
ranged to serve a plurality of receiving positions 
·and thereby reduce the amount of equipment 
necessary. 

The automatic switching control unit 12 reads 
and stores the first two characters in the tape 
which in accordance with the described arrange­
ment will be the selection or destination indicat­
ing characters of the message, and then proceeds 

4 
Among the features of the present invention 

are a number of safeguards. One of these safe­
guards is an automatic timer which operates an 
alarm device when the automatic switching con-

5 trol unit 12 is idle and one or more receiving po­
sitions is requesting the same and is not con­
nected thereto within a predetermined interval. 
In this connection another alarm device is op­
erated if the automatic switching control unit 

1 o 12 does not complete a switching operation within 
a predetermined interval In this connection an­
other alarm device is operated if the automatic 
switching control unit 12 does not complete a 
switching operation within a predetermined time. 

15 Following the establishment of a transmission 
path to a sending position, an automatic num­
bering machine 142, one of which is associated 
with each sending position, is caused to function 
and transmit to the sending position reperforator 

20 146 a sequence number representative of the mes­
sage to be transmitted from this sending posi­
tion. Thus each message transmitted from a 
sending position will have its sequence number 
appended thereto whereby the associated receiv-

25 ing destination may check and determine whether 
or not messages are lost. 

As noted, each message received at a receiving 
Position such as A, B or C, is preceded by its own 
sequence number and each such position is 

30 equipped with a sequence number indicator 156. 
The sequence number indicators indicate elec­
trically the sequence number which should be 
appended to each message received at a receiv­
ing position along with certain other identifying 

35 signals representing the receiving position. Fol­
lowing the establishment of the intraoffice trans­
mission path, the sequence number of a message 
received at a receiving position is transmitted 
ahead of the message and reperforated at the re-

40 ceiving position or in the reperforator 146. After 
the perforation in the tape 146 of this sequence 
number, which incidentally follows the sequence 
number in the tape transmitted from the auto­
matic message numbering machine 142, the read-

45 ing unit 11 compares the received message se­
quence number character for character along 
with other identifying signals with those in the 
receiving position sequence number indicator 156. 
If the compared sequence number or other iden-

50 tifying characters, such as the receiving position 
call letters, compare correctly with those in the 
sequence number indicator, the intraoffice trans­
mission of the message stored in the tape pro­
ceeds. However, should the sequence number 

55 and call letters not compare correctly with those 
set up in the sequence number indicator, the 
intraoffice transmitter 3 is stopped and a signal 
operated to advise the attendant of this condi­
tion. Thus the system disclosed insures that the 

60 call letters and sequence number of each message 
received at a switching center are correctly perfo­
rated in the sending position storage tape before 
transmission of the message is begun. Accord­
ingly, no message will be automatically switched 

65 which does not contain adequate and correct 
identifying signals. 

DETAILED DESCRIPTION 

Receiving position 

The equipment and circuits of a receiving Po-
sition which terminates an incoming line, for ex­
ample, a line from a distant branch office, an­
other switching center or from a local sending 
pasition where messages originating at the 

to operate the associated connector switches A, B 70 
and C accordinglY. After setting up the intra­
office path through the connector switches, the 
automatic switching control unit l 2 is released 
and made available to other requests from any 
one of the other associated receiving positions. 75 switching office are prepared, are shown in Figs. 



5 
2 to 8, inclusive, The equipment of a receiving 
position includes- primarily a printer-perforator 

6 
This circuit energizes the "add;' magnet 21 and 
as contacts 18 of the printer perforator open fol­
lowing the cycle of operation of the second period, 
the circuit through the left hand coil of relay 

I which prepares the perforated tape 2, a tape 
transmitter 3, a message waiting indicator 8 and 
a sequence number indicator 156. 

It will be assumed that the printer-perforator 
5 RAC-2 is interrupted causing it to release where­

upon it interrupts the circuit through its right 
hand tongue and the "add" magnet 21 is re­
leased. 

I is of the start-stop type and operates in re­
sponse to signal code groups each containing a 
start and stop impulse. If the incoming line 
should be a multiplex channel, the signals re- 10 
ceived thereover could· readily- be converted to 
start-stop signals by mechanisms well known in 
the art. The line circuit passes through the se­
lector magnet 16 of the printer perforator and a 
signal relay n. The selector magnet 16 controls 15 
the printer-perforator to cause the same to per­
forate the tape 2 with signals representative- of 
thosereceived over the line. 

Let it be assumed that the storage tape 2 be­
tween the printer-perfcrator I and the tape 20 
transmitter 3 has no message signals stored 
therein and contains no perforations other than 
blanks, and that subsequently a message is re­
ceived over the line which the printer-perforator 
proceeds to store in the tape 2. The message 25 
will be preceded by the proper destination indi­
cating or selection characters as well as a mes­
sage sequence number and other characters to 
identify the origin of the message. Following 
the message, the end-of-message signal will be 30 
received and it will consist of two consecutive 
periods. When the two periods are received on 
the printer~perforator I, it will indicate that a 
complete message is stored in the storage tape 2 
and the apparatus for detecting the period codes 35 
inciudes contact sets 18 and 19 operated, in an 
obvious manner, by punch control bars of the 
printer-perforator. Contacts 18 are closed when 
the fourth pulse of a code group is marking and 
contacts 19 open on any code combination having 40 
a first, second, third and fifth pulse marking. 
The code combination for a period consists of the 
fourth pulse mar!dng only when such a code is 
received by the printer-re-perforator, the clo­
sure of contacts I 8 completes a circuit from 4fi 
ground through closed contacts 19, a back 
contact of relay RAC~2, and the coil of relay 
RAC-I to potential. The latter relay thereupon 
operates and through its-front contact completes 
a circuit through the rig·ht -hand coil of relay 50 
RAC-2. Relay RAC'-'-2; however, does not at this 
time operate, since the ground applied to the 
above circuit by the closure of contact 18 short­
circuits the right hand coil of relay RAC-2. 
When the fourth punch control bar of the 55 
printer-perforator I is reset incident to the next 
cycle of operntion thereof, contacts 18 open and 
current will flow through the right hand coil of 
relay RAC-2 to operate it. 

If the next code received on the printer-per- 60 
forator I is also a period, the closure of contacts 
18 while contacts 19 are maintained closed as 
the punch control bars are set in accordance with 
the new code group, causes a circuit to be estab­
lished from ground through contacts 19 and 18, 65 
the left hand tongue and front contact and left 
hand coil of relay RAC-2 to potential in parallel 
with the left hand coil of relay RAC-3 to poten­
tial. Thus relay RAC-2 is held operated and re-
lay RAC-3 operated. As relay RAC-3 operates, 70 
a circuit is completed from ground through its 
right hand tongue and. front contact, ·a right 
hand tongue and front contact of relay RAC-2 
and through the coil of the "add" magnet 21 of 
the message waiting indicator 8 to potential. 75 

Relay RAC-2 will remain operated by a cir­
cuit through its right hand coil and inner left 
hand tongue to ground through printer perfora­
tor contacts 19, This circuit holding relay 
RAC-2 energized will be maintained until the 
printer perforator I receives the first character 
of the succeeding message, which character if 
other than a period will open contacts 19. 

If the character following the first period is 
any other but another period, as would be the 
case where periods are used in the text of the 
message; the- character other than a period will 
cause contacts HJ to open and thereby open the 
locking circuit through the right hand coil of 
relay RAC-2 and the coil of relay RAC-I where­
upon said relays release. Thus a single period 
within a message is not counted by the counting 
relays RAC-I, -2 and -3, and it is only when 
two consecutive periods are received that the 
"add" magnet 2 I of the message waiting indica­
tor is energized. 

As it was assumed that-there were no messages 
stored in the tape 2, the message waiting indica­
tor fl prior to the operation of magnet 21 would 
be in its normal or zero position as shown in the 
drawings of Fig, 3. The operation of magnet 21, 
as described, steps the indicator off its zero po­
sition and indicates to the circuits that one or 
tnore unswitched messages are stored in the tape. 
The message waiting indicator 8 includes a shaft 
22 rotated in one direction, such as a. clockwise 
direction, when its "add" magnet 21 is energized, 
and in the opposite direction when a "subtract" 
magnet 23 is energized. The latter magnet, as 
will hereinafter be set forth, is operated follow­
ing the operation of the automatic switching 
control unit in switching a message through the 
switching center. The "add" and "subtract" 
magnets 21 and 23 have associated pawls which 
co-operate with ratchet wheels 24 and 25, respec­
tively, to rotate shaft 22 in opposite directions. 
Instead of the pawls and ratchets 24 and 25, the 
message waiting indicator 8 may include a differ-
ential operated indicator whereby both of the 
magnets 21 and 23 could be operated simultane­
ously. 

On the shaft 22 of the message waiting indi­
cator 8 is a "cam 26 adapted to operate a pair 
of transfer contacts :n and 28. With the in­
dicator 8 in its zero position the movable ele­
ments of contacts 27 and 28- are to the right and 
as the indicator is stepped off its zero position 
the movable elements are moved to the left. 
As will be described, these contacts cause the 
automatic switching equipment to initiate a 
switching operation. Another cam 29 on the 
shaft 22 operates to close a contact 31 and. com­
plete a circuit to a signal lamp 32 when the 
indicator has made a predetermined number. of 
steps from its zero position to thus inform the 
attendant that a corresponding predetermined 
number of unswitched messages are stored in 
the storage tape 2. 

A pair of manually operable keys 33 and 311 
are provided for completing circuits to the "add" 
and "subtract" magnets 2 I and 23, respectively, 
so that the indicator may be reset manually 
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should it get out of step for any reason. The 
operation of either one of these keys will add or 
subtract one message for each operation from 
that indicated by the setting of the message 
waiting indicator. A pointer 36 on the shaft l'i 

22 may co-operate with a dial 31 to visually in­
dicate the number of complete unswitched mes­
sages in the storage tape 2. 

In order that the last • character of a message 
stored in the tape may reach the associated 1 o 
tape transmitter in the absence of succeeding 
messages, a tape feedout arangement is provided 
to feed blank tape out of the transmitter. The 
tape feedout operation is normally only initiated 
when the message waiting indicator 8 is in its 11, 
zero position as it is not necessary to feed blank 
tape between messages immediately following 
one another. As set forth, relay RAC-3 is oper­
ated by the second period of the end-of-message 
signal and through its outer left hand tongue 20 
completes a circuit from potential through the 
coil of relay RADR to the right hand element 
of contacts 28. If the message waiting indi­
cator is at this time in its zero position, as it 
will be if the associated message is the only one 2l'i 
stored in the tape since the "add" magnet 21 
will not at this time have operated to advance 
the shaft 22, the above circuit will be completed 
to ground through the movable element of con­
tacts 28. Accordingly relay RADR will be ener- ao 
gized and locked up to ground through its inner 
left hand tongue. Obviously with the message 
waiting indicator 8 in any other but its zero 
position, relay RADR will not be energized in 
conjunction with the receipt of an end-of-mes- 35 
sage signal. The energization of relay RADR 
through its outer tongue applies ground to a 
circuit extending through a back contact of 
relay RAFS to the timing network 38 associated 
with a vacuum tube 39. The above ground is 40 
also applied through a back contact of a feed-
out stop relay 41 and the coil of a power trip 
relay 42 to potential to operate the same. The 
operation of the power trip relay 42 initiates the 
reperforator info a tape feedout operation and 45 
the ground applied to the tiillling network 38 
starts the charging of a condenser 43 therein 
through an associated resistor. After a prede­
termined length of time the condenser 43 is suffi­
ciently charged, the tube 39 ionizes permitting rro 
current to flow and operate the feedout stop 
relay 41 in the tube circuit. As relay 41 oper­
ates, it opens the circuit to the power tripping 
relay 42 and thereby stops further tape feeding 
of the reperforator. The timing of the feedout ;j!J 

operation is such that sufficient tape will be fed 
out of the reperforator to permit the last received 
message to completely pass through the asso­
ciated transmitter 3. 

If the reperforator I should start to receive 60 
another message during a tape feedout oper­
ation, the tape feedout is automatically stopped 
and the reperforator proceeds to store the mes­
sage. During normal idle closed line condition 
of the line, the signal relay 11 is held energized f15 

and receipt of the first character of a message 
causes the signal relay to release due to the 
spacing pulses contained in the first character. 
As the signal relay I 7 releases, the inner tongue 
thereof completes a circuit for the energization 70 
of relay RAFS to operate the same, which locks 

8 
tape; As the signal relay 11 releases it also ap .. 
plies negative battery to both sides of the con­
denser 43 to quickly discharge the same and 
restore the timing ci,rcuit to its normal condi­
tion in readiness for another feedout operation. 

Since the first character of the new message 
in accordance with operating routine will not 
be a period, contacts 19 will open and interrupt 
the locking circuit to relay RAC-3. Relay 
RAC-3 thereupon releases and opens the locking 
circuit through relay RADR which also releases. 
The latter relay in releasing through its outer 
tongue opens the locking circuit through relay 
RAFS whereupon it releases. Thus the two 
period counting relay chain and the tape feed­
out relays are restored to their normal condi­
tion and are again in readiness to read the next 
end-of-message signal consisting of two periods 
and to cause the tape feedout operation ... 

It sometimes happens that the last message 
of a group of messages is switched and there 
is no succeeding message whereupon it is neces­
sary to obtain a tape feedout from the reper­
forator in order that the last character of the 
switched message will pass through the trans­
mitter 3. Such a condition will prevail when 
the message waiting indicator 8 is indicating 
one unswitched message and relay RAC-3 is in 
an operated condition due to the two period 
termination of the last received message. The 
completion of the intraoffice transmission path 
and the switching of this message will cause 
the message waiting indicator to return to its 
zero position. This operation of the message 
waiting indicator will move the tongue of con­
tacts 28 to its right hand position. to complete 
a circuit through the coil of relay RADR and 
a front contact of relay RAC-3. Relay RADR 
thereupon operates and initiates a tape feedout 
operation. in the manner set forth above. 

It may happen at times that the last received 
message by the reperforator I for a time is very 
short and the tape containing the same is not 
of sufficient length to permit the last character 
of the preceding message to pass through the 
intraoffice transmitter 3. When this condition 
prevails, relay RAC-3 will be operated due to 
the two periods terminating the last message, 
and at such time during the transmission of the 
next to the last message the taut tape condition 
might occur before the next to the last message 
has been completely transmitted. The taut tape 
condition between the reperforator I and the 
tape transmitter 3 would cause the tape lever 
46, Fig. 4, associated with the tape loop to oper­
ate its associated tape lever contacts 41 and 48. 
In other than a taut tape condition, tape lever 
contacts 41 are closed and tape lever contacts 
48 open. Accordingly the taut tape condition 
closiqg contacts 48 applies a ground through the 
coil of relay RADR to negative potential at a 
front contact • of relay RAC-3. Relay RADR 
thereupon operates and initiates a tape feedout 
operation by the printer perforator I in the 
manner set forth above. This tape feedout 
permits the next to the last message to pass 
through the tape transmitter 3 and provides 
sufficient blank tape to permit the last received 
message to pass through the transmitter 3. 

Establishing intraoffice transmission paths 

up through its right hand tongue. As relay 
RAFS operates, its left hand tongue opens a 
circuit to the power trip relay 42 which there­
µpon releases and stops further feedout of blank 

The operation of the equipment and circuits 
involved in the establishment of a transmission 
path will now be described and for the most 

75 part this equipment and circuits are found tn 
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Figs. 4, .. 5,. 6., 7 and. 8 of the drawings. In this 
·connection it will be assumed that at least one 
complet·e message with its end-of-message signal 

10 
-functions to connect the intraoffice transmitter 
requesting the same to the proper intraoffice 
transmitting circuit or path as determined by 
the selecting characters preceding the message. 

In connection with the operation of relay 
TARC to request connection to the automatic 
switching unit, relay TARA is operated. The 
circuit for operating the latter relay may he 
traced from potential through the left hand coil 

is stored in the tape 2 and· that preceding the 
message are destination indicating characters 5 
which indicate the destination to which the 
message is to be transmitted. Since there may 
have been an automatic tape feedout from the 
:printer perforator preceding the storage of· the 
message· currently in the storage tape, the blank 
tap·e .resulting from a feedOut operation must be 
advanced through the transmitter 3 before the 
directing characters can be detected; It ·also 
csbmetimes happens that the operator in ap­
_pending the end .. of,-message signal to the mes­
sage may add one or more period characters 
and the transmitter 3 is arranged to idle there­
through the extra period characters as well as 
,any blanks or message separating characters. 

IO thereof, the second right hand tongue and back 
contact of relay TANS, the third right hand 
tongue and back contact of relay TAS'C, con­
ductor 55, the back contact and outer left hand 
tongue of relay TAWC, conductor 51, the tongue 

15 and left hand element of contact 27 of the mes­
sage waiting unit, conductor 68, the front con­
tact and left hand tongue of relay TARC, con­
ductor 59, contacts 61 and 62 of the reset switch 
63, conductor 64, and through the home con-The transmitter idling step pulse for idling 

such characters through the transmitter origi~ 
nates at. continuously operating contacts 51, one 
terminal of which is grounded and the other 
·of which extends through the back contact ·and 
miler left hand tongue of relay TASC, the back 
·contact and second left hand tongue of -relay 
TARA, the back contact and right hand tongue 
of relay TARC, conductor 52, the back contact 
and inner right hand tongue of relay TARR, 
conductor 53,. tape lever operated contacts 41, 
which will be closed when a tape loop exists 
between the printer-perforator I and tape trans­
mitter· 3, the normally closed contacts of the 
tape push button 54 and the coil of the step 
:magnet SM of transmitter 3, to potential. Thus 
for each closing of the contacts 51 the step 
magnet will be energized and advance. the tape 
2 one step in· conjunction therewith. 

The· marking bus bar M of the tape trans .. 
mitter 3 is grounded and the five movable 
tongues thereof are connected to the· first· five 
tongues ·of relay TAXC, and with relay TAXC 
deenergized the circuits from the first, second, 
third and fifth of these. tongues extend through 
resistances 56 and the coil of relay TARC to 
potential. Thus, as long as a blank (all spacing) 
or a period (fourth marking) is stepped into 
association with· the sensing elements of the 
transmitter, relay TARC will not be energized. 
However; when any other character but a- bla,nk 
or period, which in accordance with operating 
routine will·be the first of a directing. character, 
is· advanced over the pins of a transmitter, one 
more of the tongues thereof will contact the 
grounded marking bus bar and establish a cir­
cuit for the operation of relay TARC. The 
idling step circuit, as described, passes through 
a back contact of relay TARC and hence its 
operation will interrupt the step circuit and 
cause the transmitter to come to rest with the 
first directing character over the feeler pins. 

The operation of relay TARC establishes a 
request for an automatic switching unit. The 
circuits and apparatus-of the automatic switch­
ing unit are·shown principally in Figs, 9 to 14, 
inciusive, and its operation will hereinafter be 
described in detail; Since the automatic switch­
ing unit is operative· only during the establish­
ment of the desired intraoffice transmission 
path, it is arranged to serve a number of intra­
office transmitters, for example, 12. The auto­
matic switching unit is provided with two 10-
Ievel rotary switches which function to connect 
it to the • intraoffice transmitter having a mes­
sage to be switched and when connected it 

20 tacts and wipers of the- B and A levels of the 
X switch, Fig, 5, to ground. It will be noted 
that the above circuit for operating relay TARA 
requires that the request connection relay TARC 
be operated by a character being over the pins 

25 of the transmitter and that the message waiting 
indicator be off its ·zero position indicating that 
there is at least one complete message in the 
tape waiting to be switched. 

When relay TARA operates, its right hand 
30 tongue removes ground from the associated trans­

mitter's point on the K level of the first selector 
switch 66 from the automatic switching unit. 
This ground originates at the contacts 61 of the 
busying switch 68 and extends through the inner 

35 left hand tongue and back contact of relay TANS. 
As the grnund is removed "from the associated 
point of the K level. of the first selector switch 
56, it is applied to the start circuit or conductor 
11 for the first and second selector switches ·BS 

40 and 69 which is common to an of the intraoffice 
transmitters served by the automatic switching 
unit. The start circuit includes the left hand 
front contact of normally operated relay ASC, 
the inner tongue and back contact of relay 

45 TOR-I included in an electronic timer 72 and· 
the coil of relay ASR to potential. Thus the 
operation of relay TARA under the above con­
ditions causes relay ASR to operate. 

Included in the automatic switching unit of 
50 Figs. 9 to 14 is a director switch, indicated gen­

erally by reference numeral 73, comprising a 
multiple level 25 point rotary switch which di­
rects the operations of the switching unit in 
automatically switching a message. It is neces-

::;;, sary that the director switch 73 be at a home 
position before the automatic switching unit 
makes a connection to an intraoffice transmit­
ter. To this end the circuit for relay ASC is 
carried through the home points, No. 1 and No. 

GO 11, of the first level so that relay ASC is operated 
only when the director switch is at a home posi­
tion. 

As relay ASC is assumed to be operated, relay 
ASR will operate and through its left hand tongue 

G5 establish a circuit from battery through the 
step magnet SM of the first selector switch 65, 
through resistance 74 in parallel with back con­
tacts of relay ACC-1, the left hand contacts of 
relay ASR, to the wiper of the K level of the 

70 first selector switch. It will be noted that one 
side of the winding of relay ACC-1 is connected 
to ground and the other side of this winding is 
connected to the K level wiper of the first selector 
switch. If the K wiper is setting on a point 

75 which is grounded, indicating that the associated 
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intraoffice transmitter is not requesting the auto­
matic switching unit, a circuit is established to 
energize the step magnet SM. However, relay 
ACC-1 does not become energized at this time 
because the ground to the K level wiper short­
circuits this relay. As the step magnet SM be­
comes energized it opens its contacts to inter­
rupt its own circuit whereupon the magnet de­
energizes and advances the selector switch wipers 
to their next point. If this point on the K level 
is grounded, the step magnet is re-energized and 
then deenergized to again advance the wipers. 
Such operation of the step magnet SM continues 
until the K level wiper reaches an ungrounded 
point representing the intraoffice transmitter re­
questing a connection, and when t,his occurs the 
step magnet circuit will be extended from bat­
tery through the step magnet, the left hand 
contacts of relay ASR, through the coil of relay 
ACC-1 to ground. Relay ACC-1 will thereupon 
operate but the current flowing through this 
circuit is limited to a value below that required 
to operate the step magnet SM. 

When relay ACC-1 operates, it indicates that 
the first selector switch 66 is connected to the 
intraoffice transmitter which made the request 
for the automatic switching unit. It is now 
necessary to advance the wipers of the second 
selector switch 69 to the corresponding set of 
points to which the same intraoffice transmitter 
is connected. As relay ACC-1 operates, its outer 
left hand tongue connects ground to the wiper 
of the J level of the first selector switch 66 
through the No. 7 conductor of cable 76, the 
right hand winding of relay TARA of the trans­
mitter circuit to which the first selector is at 
this time connected, and over conductor n to a 
point on the K level of the second selector switch 
G9 that is associated with the same intraoffice 
transmitter. The K level second selector switch 
is thus marked and indicates the point to which 
the second selector switch should be stepped. 

Simultaneously the operation of relay ACC-1 
through its second right hand tongue applies 

• ground to conductor 78, through back contacts 
of relay APS and coil of step magnet SM of the 
second selector switch 69 to potential. The step 
magnet SM is thereby_ energized and through 
its interrupter switch completes a circuit through 
the left hand coil of relay APS causing the latter 
to be energized. As relay APS energizes it inter­
rupts the circuit of the step magnet SM and in 
conjunction with the deenergization thereof the 
wipers of the second selector switch 69 are ad­
vanced to the next point. Such energization 
and deenergization of the step magnet SM con­
tinue until the K level wiper reaches the marked 
or grounded point and when this occurs the 
ground ::i,t this point is extended through the K 
level wiper, the right hand coil of relay APS, 
conductor 19, the front contact and inner right 
band tongue of relay ACC-1 and through the 
coil of relay ACC-2 to potential. Relays APS 
and ACC-2 are thereby energized and with relay 
APS energized the circuit to the step magnet 
SM of the second selector switch is permanently 
interrupted and no further advancement of the 
wipers thereof will occur. The operation of relay 
ACC-2 indicates that the wipers of second selector 
switch 69 are now resting on the points associated 
with the same intraoffice transmitter as those 
of the first selector switch ,ss. 

It sometimes happens that a message is pre­
pared with improper selecting characters, and 
the operator may detect this condition before the 
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complete message has been perforated, as for ex­
ample, after a few of the first characters have 
been perforated. ·To correct this condition, the 
operator may by back-stepping the tape in the 

;; perforator erase the erroneous perforations by 
perforating the tape with so-called rub-outs or 
letters shift codes which contain all-marking im­
pulses. In such cases the intraoffice transmitter 
will idle the tape until such a rub-out appears 

10 over the sensing pins and then make a request 
for the automatic switching unit in the manner 
pointed out above. Now the character of the 
perforation over the pins of the transmitter will 
not be a message directing character and to take 

15 care of this situation the automatic switching unit 
is arranged to cause the intraoffice transmitter 
to step the rub-out characters through the in­
traoffice transmitter 3 and continue stepping such 
characters within a predetermined number until 

20 the first message directing character is detected 
which will have at least one impulse thereof 
spacing as distinguished from all-marking rub­
out characters. 

Before descrihing the manner in which the 
25 rub-outs are advanced through the intraoffice 

transmitter 3, the operation of the automatic 
switching unit incident to the energization of 
relay ACC-2 will be described. When the re­
lay ACC-2 operates, its right hand tongue com-

30 pletes a circuit from the continuously operating 
contacts 81, one side of which are grounded, to 
the No. I point on the second level of the di­
rector switch 73. This is a home position of the 
director switch and with the wiper contacting 

35 this point, the above circuit is extended through 
the coil of the director switch step magnet SM 
to potential. Accordingly the step magnet is en­
ergized and the wipers of the director switch 73 
stepped to their No. 2 position. With the direc-

40 tor switch in this position a circuit is completed 
from ground through the outer tongue and back 
contact of relay AMS, wiper and No. 2 point of 
the first level of the director switch, conductor 
82, and through the coil of relay ILP to potential. 

-J.:3 Relay ILP is thereby operated and completes five 
individual circuits from positive potential through 
the coils of five storing relays ILi to ILS to the 
plates of five vacuum tubes 83a, b, c, d, and e. 
The grids of the five vacuum tubes 83 are con-

i.iO nected to wipers A to E of the first selector switch 
66 and with these wipers on the points associated 
with the intraoffice transmitter making the re­
quest for the automatic switching unit, the grid 
circuits are extended through the first five con-

ii5 ductors of cable 76 and first five back contacts 
and tongues of relay TAXC to the tongues of the 
intraoffice transmitter 3. With a tongue of the 
transmitter 3 spacing, negative potential from 
the source 70 'through one of the resistances 75 

60 is applied to the grid of its corresponding vacu­
um tube 83 and no plate current will flow there­
through. However, with a tongue of the trans­
mitter marking, ground is applied to the grid of 
the associated vacuum tube and plate current 

uG will flow to operate its associated IL relay. Thus 
relays ILi to IL5 are operated in accordance with 
the position of the tongues of the transmitter 3, 
with marking pulses causing the corresponding 
IL relays to be energized and spacing pulses 

70 causing the IL associated relays to be deenergized. 
When the character over the pins of the trans­

mitter 3 is a letters shift, all five relays ILi" to 
I L5 will be energized and complete a circuit 
from ground through the inner right hand 

73 tongues of these relays and the right hand coil 
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of relay ALS to potential, whereby :the .latter 
relay is energized. Such- operation .of relay. ALS 
indicates that the character over the- transmit-
ter pins is not the first message directing char­
acter and that it should ,be stepped out of the 0 
transmitter. This function- of relay ALS is ac­
complished by the right hand tongue extending 
the circuit from the contacts 8 I through the- left 
hand coil of relay ALS; the F wiper of the first 
selector switch GS, the ninth conductor of cable 10 
16, the Inner left hand contact and tongue of 
relay TARA, conductor 53, and a previously de­
scribed -circuit through the step magnet SM of 
the transmitter. Accordingly the next pulse from 
contacts 8 ! will- energize the step- magnet and 1 ,; 
cause the character therein, which under the as­
sumed conditions is a letters character, -to be 
stepped out of association with the pins. Simul".' 
taneously the operation of relay ALS through its 
left hand tongue opens all the locking circuits 20 
for relays ILi to 1L5 and in conjunction there­
with the application of negative- potential to the 
grids of the five vacuum tubes -83 will permit 
the relay ILi to release. The negative poten-
tial is applied to the grids of the five vacuum 25 
tubes incident to the stepping of the an-marking 
letters shift character through the transmitter 
as the tongues are all spacing during a stepping 
operation. After relays ILi to IL5 release, the 
circuit throughthe right- hand coil of relay ALS 30 
is interrupted; however, it remains energized as 
long as the stepping pulses of contacts 81 flow 
through its other winding and at t)le end of 
the stepping pulse relay ALS become deenergized. 
The deenergization of the transmitter step mag- 36 
net .Sl\JJ: incident to the advancing of a letters 
character therethrough advances the following 
character into the transmitter and it is similarly 
set up on the storing relays ILi to IL5. If this 
character is also a letters shift, the same pro- 40 
cedure is followed and it is likewise stepped 
through.the transmitter, and such procedure con­
tinues until a character other than a letters shift 
character is advanced into the transmitter. Each 
time relay ALS is operated due to a letters-shift ,15 
character, its right hand tongue opens the cir­
cuit to the No. 2 point of the second level of 
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unit these relays are connected to the tongues 
of the transmitter 3. When relay IL2 operates, 
its left hand tongue establishes a locking cir-
cuit therefor through a back contact of relay 
ALS and a front contact of relay ACC-1. Fol­
lowing the· storing of the first character on the 
relays ILi to IL5, the contacts !JI close and 
establish a circuit through the right hand tongue 
and back contact of relay ALS to the Ne. 2 point 
of the second level of the director switch 73. 
This ·causes the director switch to step to its 
third position whereupon the wiper of the first 
level of the director switch opens the circuit 
through the coil of -relay ILP to release it. As 
the wiper of the first level of the director switch 
advances to its third point, a circuit is cotil-
pleted from the grounded tongue of the wiper, 
conductor 86, through the coil of reiay AGP, 
whereupon it becomes energized. The operation 
of relay ASP applies a gr01:md through the F 
wiper of the first selector switch irn to the step 
circuit of the transmitter 3 causing the step 
magnet thereof to be energized. 

The third to the eighth points on the second 
level of the dire~tor switch '13 ·are connected 
directly to the pulsing conts,cts e I and hence 
with the wiper on the No, 3 point, the step mag-
net SM of the director switch wi.ll be energized 
on the next closing of the contacts S ! . 

With the circuits of the automatic switching 
unit in the above condition, the next c1osnre of 
the contacts 3 i applies ground through the third 
point of the second leveL of the director switch 
13 to the step magnet SM whereby the director 
switch is advanced- to its fourth position. This 
operation opens the circuit through the wiper 
of the :first level and the AGP relay which re­
leases and thereby removes the ground from the 
circuit to the step magnet of the transmitter a. 
This causes the-transmitter to advance the sec­
ond selection or directing character into asso-
-ciation with the sensing :pins thereof. 

Subsequently, the -contacts 81 again close to 
advance the wipers of the director switch 13 into 
their fifth position and, at this time ground on 
the tongue of the first level is applied over con-
ductor 87, through the coil of relay :?Lp to bat­
tery. The latter -relay thereupon operates and 
connects the- coils of the second set of reading 

the director switch 13 so that the step magnet 
will not be energized and the wipers. thereof will 
remain in their No. 2 position, 

Storing the selecting characters 

In the described embodiment of the invention 
two selecting or message directing chs,racters 
are employed to control the automatic switching 
unit in establishing the intraoffice transmission 
path to the desired sending position. Obviously 
with only a few sending positions, one directlng 
character could be used and should the number 
of sending positions be increased, more direct­
ing characters could be employed to direct the 
automatic switching function. 

50 relays 2LI to-2L5 to the plates of respective vac­
uum tubes 83a to 8Se. At this time the chanw­
ter P having t,he second, third and fifth pulses 
thereof marking is being- sensed bY the -pins of 
the intraoffice transmitter 3 and through the 

It will be assumed in the following description 
that the two message directing characters pre­
ceding the message in the tape 2 are =P. In­
cident to the switching operation these two 
characters are stored on storing relays. As 
pointed out above, blank tape, period charact~rs 
or letters shift characters are advanced through 
the transmitter 3 until the first selection char­
acter reaches the pins thereof. Since this char­
acter is assumed to,be "=" with the second puI;se 
marking only, only relay l L2 of the storing re­
lays ILi to IL5 will be operated since for the 
present. condition of the automatic switchifig_ 

55 s,bove described circuits will cause -vacuum tubes 
83b, 83c and 83e to be conductive. Consequently, 
the transfet- of this character to a second set of 
storing relays 2LI to ?.L5 results in the second, 
third and- fifth of these relays being operated 

60 and the other two unoperated. The first four 
of the second set of reading relays have com­
panion relays which operate in conjunction 
therewith. These companion relays are identi­
fied by reference numerals 2LAI to ?.LA4. Ac-

65 cordingly, with the character P stored in the 
second set of storing relays 2LI to 2LS, relays 
2LA2 and 2LA3 will also be operated. The oper­
ated ones of the second set of relays -are lock:ed 
up by circuits through their left hand tongues 

70 and front contacts and the outer right hand 
tongue of relay ACC-1. 

Following the storing of the second selecting 
character in the second set of storing relays, the 
next closure of the contacts Ill will step the di-

75 rector switch 13. to its .sixth Qosition and during 
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-this operation open the circuit to relay 2LP 
which thereupon releases. In conjunction with 
the above operation, the wiper of the first level 
of the director switch again completes a circuit 
for the operation of relay A6P which applies 
ground to the circuit of the transmitter step 
magnet to energize the same. 

Follo'wing this operation, the next closure of 
the contacts 81 steps the director switch into its 
seventh position wherein the circuit to relay A6P 
is opened which thereupon releases and removes 
ground from the transmitter step magnet cir­
cuit. The transmitter step magnet thereupon 
releases and advances the second selecting or 
message directing character out of the trans­
mitter and places the following space character 
over the transmitter pins, since in accordance 
with operating routine a selecting or directing 
character preceding a message is invariably fol­
lowed by a space character. The next closure of 
the contacts 81 advances the director switch 13 
to its eighth position to again complete a circuit 
for relay ASP which as before causes energiza­
tion of the transmitter step magnet. The next 
operation of the director switch 13 opens the cir­
cuit to relay ASP which in turn opens the trans­
mitter step magnet circuit to step the space 
character through the transmitter and the fol­
lowing character B into association with the 
feeler pins. The director switch 13 is now in its 
ninth position and indicates that the two select­
ing characters have been stored and that an 
automatic switching operation should now take 
place. 

Before describing an automatic switching oper­
ation, the switching equipment will be described 
in general. This equipment consists primarily 
of three so-called connector switches designated 
A, B and C, Fig, 14, for each transmitter circuit, 
and there are twelve of these sets of connector 
switches controlled by the automatic switching 
unit. As shown in Fig. 14, the nine conductors 
of cable 91 from the intraoffice transmitter cir­
cuit terminate on the first nine wipers of the 
ten-level, 25 point connector switch A. The first 
twenty-three points of these nine levels extend to 
twenty-three intraoffice circuits. The twenty­
fourth set of the points of the A switch is con­
nected to the wipers of B switch, and the twenty­
fifth set of points of the A switch is connected 
to the wipers of the C switch. The sets of points 
of each of the B and C switches are connected 
to twenty-five intraoffice circuits. Thus, this 
arrangement permits an intraoffice transmitter 
to be connected to any one of seventy-three in­
traoffice circuits representing seventy-three des­
tinations, and these intraoffice circuits are mul­
tipled to similar points on the connector switches 
associated with the other intraoffice transmit­
ter circuits that may be provided in the switch­
ing center. 

The actual call letters of the seventy-three des- • 
tinations are used as the selecting characters and 
one-letter offices are preceded by the equals sign 
character in order that there always be two se­
lection characters. 

Selection characters, when stored, control a 
set of so-called office call relays, some of which 
are shown in Fig. 15 and identified by corre­
sponding characters such as T, S, X, Y and equals 
sign. The coils of the office call relays, such 2.s 

those identified, are connected by individual con­
ductors of a cable 92 to the terminals of baffle 
circuits controlled by the relay groups IL, 2L and 
2LA. These baffle circuits are so arranged that 
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any one of thirty-two possible circuits can be 
established and each corresponds to a character 
of functional code combination. 

If it is assumed that the equals· character and 

5 the P character are stored in the storing relays, 
the stepping of the director switch 13 to its ninth 
position applies a ground through its first lev~l 
and the baffle circuit of relays ILi to IL5 and a 
conductor of cable 92 through the equals office 

10 call relay to battery. The equals relay there­
upon operates and its two outer tongues desig­
nated P, which are connected by cable 92 to cor­
responding terminals of the second set of storing 
relays 2LI to 2L5 and a third set of relays 2LAI 

15 to 2LA4, have circuits thereof extending to a pair 
of jacks such as 90 and 90' in a traffic routing 
board indicated generally by reference numeral 
93. 

The front contact of the outer tongue of the 
equals relay extends through the contacts of 

20 the lower pair of jacks in the traffic routing 
board 93, and then by a conductor 91! through 
the coil of relay AOA, Fig. 11, to potential. The 
front contact of the. third tongue of the equals 

25 relay extends through a normal contact of the 
lower one of the pair of jacks and by an indi­
vidual conductor of cable 96 to a representative 
point on the K level of the A connector switch. 

As the equals relay operates, the circuit is com­
pleted for the operation of relay AOA and its 

30 operation signifies that the destination repre­
sented by the two stored selecting characters is 
on the A connector switch and the point on the K 
level of this switch that is marked by the appli-

35 
, cation of the ground thereto indicates the posi­
tion on the switch at which the desired intra­
office circuit is connected. At this position the 
nine cross-office conductors of the desired intra­
office circuit terminate on the A to J levels of 
the A connector switch and these conductors are 

40 a group of 9 of the cable 91. Other groups of 9 
conductors each, representing other intraoffice 
circuits, terminate on the other sets of points 
on connector switches. 

Relay AOA is mutipled, as indicated, to all 
45 the jacks in the traffic routing board that is asso­

ciated with destinations appearing on the A con­
nector switch. Similarly, relays AOB and AOC 
are multipled to all the jacks in the traffic rout­
ing board that are associated with destinations 

60 appearing on the B and C connector switches re­
spectively. 

Operation of intraoffice connector switches 

The connector switches, such as A, B and C, 
55 Fig. 14, are stepped under the control of a set of 

step controlled relays, which includes primarily 
the relays shown in Fig. 11. When the second 
selector switch 69 was stepped to the points cor­
responding to the intraoffice transmitter circuit 

60 requesting a connection to the automatic switch­
ing unit, various circuits from the step control 
relays, Fig. 11, connected to the upper six wipers 
of the second selector switch 69, were extended by 
individual conductors of a cable 98 to the K level 

65 wipers and step magnets SM of the connector 
switches A, B and C, as indicated. The intra­
office connector switches A, B and C, thus con­
nected to the wipers of the second selector switch 
69, are the ones associated with the intraoffice 

70 transmitter having the message to be switched. 
Relay AOA, as pointed out above, is operated at 
this time and completes a circuit from ground 
through the tongue of relay APA, the right hand 
tongue of relay AOA, the F wiper and contact of 

76 the second selector switch 69, a conductor of ca-
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.ble 98, and through the step magnet SM of the A 
connector switch, to potential. The step magnet 
thereupon energizes and closes its associated in­
terrupter springs and thereby establishes a cir­
cuit from ground through the right hand coil of 
relay APA, to potential. Relay APA thereupon 
operates ancl. interrupts the above described .cir­
cuit to the A connector s,vitch step magnet, per­
mitting it to become deenergized and effect ad­
-vancement of its wipers. As the A connector 
switch steps its interrupter springs open and in­
terrupts the circuit to relay APA which thereupon 
.releases. The release of relay APA again applies 
ground to the step magnet circuit of connector 
switch A and such energization and deenergiza­
tion of the step magnet continue until the wipers 
of the A connector switch are stepped to the 
grounded point on the K level thereof. When the 
wipers of the switch rer.ch the grounded point, 
.this ground is extended over a conductor of cable 
98, the E wiper of the second selector switch 6,9, 
the left hand tongue and front contact of relay 
AOA, the coil of relay ACA and the left hand coil 
.of relay APA to battery. The completion of this 
circuit maintains relay APA operated to prevent 
connector switch A from taking another step and 
operates.relay ACA. The operation of .relay ACA 
indicates that the A .connector switch has reached 
the point _marked by the ground :,,,pplied through 
the baffle circuit of the 2L relays and the contacts 
on the equals office call relay of Fig. 15. 

When the relay ACA operates, a circuit is es­
tablished .from ground through the left hand 
tongue and back contact of relay AOB, the inner 
left .hand tongue and back contact of relay AOC, 
the .front contacts of relay ACA, the G level of 
the second selector switch and thence by con­
ductor .99, the coil of relay TASC of the intraoffice 
transmitter circuit, the back contact and outer 
r-ight hand tongue of relay TAHR and through 
a.resistance IO I to negative potential at I 02. This 
.circuit causes relay TASC to operate which locks 
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Relay ACC-1 in .releasing opens the locking cfr.r 
cuit through contacts,of.relay ALS and the coils 
of LI storing relays, wher.eupon the operated ones 
of these relays release. Through cits onter right 

5 hand tongue relay ACC-1 -releases the operated 
ones of the 2L storing relays. As relay ACC-2 
releases, its right hand tongue' completes a cir­
cuit from the impulse unit 81 to the .ninth and 
tenth ,point on the second level of the director 

10 switch 13 so that the director switch is caused 
to step to its eleventh or home position. Now, 
the automatic switching unit is conditioned to 
respond to a request from some other one of the 
intraoffice· transmitters associated therewith. 

15 If the desired intraoffice -circuit was to _be -es­
tablished through either the B or C connector 
switch, Fig. 14, the -A connector switch would be 
stepped to either its 24th or 25th position and the 
corresponding ·connector switch B or C -stepped 

20 to the position upon which the desired-circuit ap­
pears. If, for-example, a desired-destination ap­
peared on connector switch C, the proper .office 
-call relays similar to those shown in Fig. 15 would 
be operated to ground a pair of leads to jacks in 

25 the traffic routing board 93. One of these 
grounded circuits would be extended through the 
jacks to -a common multiple I 02 which extends 
through ·the coil -of relay AOC to potential. The 
other one of the grounded circuits will extend over 

30 the conductor of cable 96 to a -respective point on 
the K level of • connector switch C. Thus relay 
AOC becomes operated and a point on the K level 
of connector switch C grounded or -marked. As 
relay AOC operates, its -inner ri!sht hand -tongue 

35 grounds the 25th point -on the K level of switch 
A and through its inner left hand tongue com­
pletes a circuit for the operation of relay AOA. 
As relay AOA operates, it functions as previously 
described to cause ·connector switch A to step 

,tr) until it reaches its -grounded point which under 
the assumed conditions will be its 25th point, and 
the circuits through the first nine wipers of con­
nector switch A are extended to the first nine up to ground through its inner right hand tongue. 

The automatic switching unit has now set up the 
intraoffice transmitter circuit to the desired intra- 45 
office circuit .. In other words, the intraoffice cir­
cuit by virtue of the operation of relay TASC is 
now conditioned to seize the intraoffice circuit if 

wipers of connector·switch C. 
Simu'taneously with the stepping of the A con-

nector switch, circuits are completed for the 
stepping of the C connector switch through the 
operation of relay AOC. Relay APBC controls 
the operation and stepping of -connector switch it is not busy at the moment or to seize the same 

when it becomes idle. The actual seizing opera­
tion will be described hereinafter. 

Release of automatic switching unit 

The operation of relay TASC initiates the re­
lease of the automatic switching unit to permit 
use there by the various other intraoffice trans­
mitter circuits that may be associated therewith. 
As the relay TASC operates, its third right h:md 
tongue opens the circuit through the left hand 
coil '.Of relay TARA while its second right hand 
tongue shirt-circuits the right hand coil of relay 
TARA and thereby causes relay TARA to release 
and reapply the ground from the busying switch 
68, through the left hand tongue and bacls: con­
tact of relay TANS, the right hand tongue and 
back contact of relay TARA, to the point on the 
K level of the ·No. I selector switch representing 
the calling intraoffice transmitter circuit. Since 

50 C in the same manner as relay APA functions 
as previously described.to controlthe.stepping of 
connector switch A. Also, relay ACBC operates 
when connector switch C reaches the marked 
point .in the same manner that relay ACA. op-

/i.'i e'rates when connector switch A steps to its 
grounded point. • 

When the two connector switches such as A 
and C involving a switching operation reach their 
respective grounds or marked points, as signified 

oo by operation of relay ACB.C, a circuit is estab­
lished through the front contacts of these two 
relays for the operation of relay TASC to signify 
that the connection has been established to the 
desired intraoffice circuit and initiate the. release 

f:5 of the automatic switching unit in the manner 
pointed out. • 

Selector switch tieup alarm 

the K wiper of the first selector switch is at this 
time resting on this point, the ground will short- 70 
circuit the coil of relay ACC-1 thereby causing 

Where a number of independent circuits, such 
as intraoffice transmitter circuits, are associated 
with a sing1e -piece of equipment such as the 
automatic switching unit, it is necessary that an 
attendant be notified if for some reason -the 
switching unit -is prevented from properly op­
erating. To accomplish this an electronic timer 
indicated generally by reference numeral I 03, 

it to release. As relay ACC-1 releases, its first 
rJght hand tongue opens the circuit through the 
coil -of relay ACC-2 and· the right hand coil of 
relay APS permitting these two relays to .r-elease. 75 
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'Fig. 13, is employed, and functions to operate both 

a visual alarm such as a light I 04 and an audible 
signal such as a buzzer 106 if the automatic 
switching unit does not connect to an intra­
office transmitter within a predetermined time ;; 
such, for example, as one to two seconds after the 
operation of the start relay ASR. As pointed out, 
relay ASR operates if one or more intraoffice 
transmitters are making a request to the auto­
matic switching unit and if relay ASC is in the 10 
operated condition. Relay ASC will be operated 
when the automatic switching unit is idle and 
the director switch 13 is on one of its home posi­
tions, such as the first or eleventh. 

When relay ASR operates, its left - hand 15 
tongue initiates the selector switches 66 and 69, 
Figs. 10 and 9, respectively, to seek the intra­
office transmitter making the request for a con­
nection. Simultaneously, right-hand tongue of 
relay ASR completes a circuit for the operation 20 
of relay TCR in the timer I 03. The operation of 
relay TCR removes the ground on the starter 
anode of tube I 01 and applies the ground to the 
cathode element. This leaves the starter anode 
circuit in the condition where positive battery 25 
from the source I 08 is applicable through re­
sistances I 09 and 111 to the anode in parallel 
with a condenser 112, the other side of which is 
grounded. If relay TCR remains operated long 
enough for condenser 112 to become charged to 30 
approximately 85 v., the tube I 01 will ionize. 
Thereupon relay TOR will operate to complete 
circuits to the lamp 104 and the buzzer IDS. 

Normally the automatic switching unit will 
make the desired connection before relay TOR 35 
operates and when relay ASR operates it causes 
the two selector switches to be connected to the 
intraoffice transmitter making the request for a 
connection. Incident thereto the director switch 
13 steps off its home position. When this occurs JO 
the circuit of relay ASC is interrupted, which in 
turn causes relay ASR to be deenergized. As 
relay ASR releases it opens the circuit to relay 
TCR. Relay TCR in releasing places a ground 
on the starter anode of the tube l!Jl and removes 43 
the ground from the cathode circuit. At this 
time the condenser 112 is grounded at both of its 
terminals through an associated resistance and 
will therefore become discharged. 

20 - - " -
of the electronic timer I 03. If relay ASC re-
mains deenergized for a period exceeding four to 
five seconds, a period normally greater than that 
required for the automatic switching unit to 
store the selection characters and make an 
automatic switch, tube 113 will ionize and cause 
operation of relay TOR-I. 

If relay TOR-I should operate, its outer tongue 
applies a ground over conductor 114, through the 
G wiper of selector switch 66, the No. 8 conductor 
of cable 16, and through the coil of relay TANS, 
Fig. 7, and parallel with a no-switch lamp 116 to 
potential to cause relay TANS to operate and the 
no-switch lamp 116 to glow. Relay TANS locks 
up by a circuit through contacts including its in­
ner right-hand tongue and normally closed con-
tacts of the busying switch 6-8 and the switch 111, 
to ground. The operation of relay TANS also 
through its left-hand tongue applies a ground 
from contacts ,51 of the busying switch 68 over 
conductor No. IO of cable 76 to the K level point 
on which the wipers of selector switch 66 are rest­
ing. This ground short-circuits relay ACC-1 of 
the automatic switching unit causing it to release 
and open the circuit to relay ACC-2 which in turn 
releases. The automatic switching unit there-
upon functions in a manner similar to that 
pointed out above, wherein its operation was de­
scribed in connection with the completion of an 
automatic switch. Thus the automatic switching 
unit is disconnected from the intraoffice trans-
mitter position from which it can not complete 
a switching operation and the director switch 13 
steps to a home position, the latter causes relay 
ASC to become energized and removed the ground 
from the cathode of tube 113 whereupon it causes 
relay TOR-I to release. The operation of relay 
TOR-l as described opened the start circuit and 
the deenergization thereof restores this circuit 
so that the automatic switching unit will be ready 
to malrn connection to any of the other intraoffice 
transmitter positions making a request therefor. 

The operation of relay TANS in the intraoffice 
transmitter position circuit holds that position 
inoperative until it is restored to service by an at­
tendant. Relay TANS through its second right-
hand tongue opens the circuit to the request re­
lay TARA and through its outer right-hand 
tongue completes a circuit from ground for light-

'f:To-switch indicating circuit 

It sometimes happens that an intraoffice cir­
cuit, after being connected to the automatic 
switching unit, does not have an intraoffice cir­
cuit established therefrom for one reason or an­
other, such as improper selection characters or 
selection characters representing a destination 

50 ing a supervisory lamp 118. The lighting of the 
supervisory lamp 118, which may be common to 
a number of transmitter positions, informs the 
attendant of a no-switch situation and the in­
dividual no-switch lamp 116 indicates the par-

for which there is no outlet. In such instances 
the automatic switching would not function and 
following a predetermined period of inaction, 
the switching unit is released from the position 
making the request and proceeds to handle re­
quests from other positions associated therewith . 

55 ticular transmitter position involved. If the no­
switch situation is the result of faulty equipment, 
the attendant may reset the transmitter tape and 
restore the transmitter position to an operative 
condition by momentary operating one of the 

60 switches 68 or 111 which open the locking circuit 
for relay TANS. 

. This timing of the association of the automatic 
switching unit with a position making a request 65 
is controlled by the electronic timer 12, Fig, 13. 

As pointed out, relay ASC is operated when 
the director switch 13 is on a home position and 
releases as soon as the director switch leaves a 
hotp.e position. With relay ASC energized, its 70 
right-hand tongue applies a ground to the starter 

• anode of vacuum tube 113 and when this relay 
-is deenergized this ground is applied to the cath­
ode. This initiates operation of the timing cir­
-cuit which functions in a manner similar tp that ~5 

Selective switching sending position 

In the arrangement disclosed, it is possible for 
the automatic switching mechanism to direct a 
message to any one of seventy-three intraoffice 
circuits or destinations. By the employment of 
more connector switches, such as A, B and Q or 
switches having more terminals thereon, the 
number of intraoffice circuits, to which a connec­
tion could automatically be made, could be in­
creased. However, it has been found that tke 
seventy some intraoffice circuits accommodate 
the heavily l9aded circuits c9:mprising the bulk of 
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-the 'traffic and that it is ,more economical ,of 
,e(luipment to manually switch ,to the lightly 
:loaded outlets. In this connection, a message·re­
,ceived ,at the intraoffice transmitter position and 
intended for a destination not having ,an asso­
,ciated point on one of the connector switches are 
,directed-to a so--called selective switching sending 
,position where, by the use of ·manual switching 
-means ·such as . push buttons, the message is di­
,rected to its proper destination. F'or this pur­
.pose, one or more of the, intraoffice circuits-such 
as that represented by the twenty-third point on 
,the A connector switch extends to -a •selective 
,swit-ching sending,position and messages,appear.­
·ing at this position may be directed to their 
proper destination by push -button controlled 

-switching in the manner ,set forth in -copentling 
-application Serial No. 240, filed January 2, 1948. 
The selective switching sending position . at a 
switching office would· normally send• to· the local 
·lines radiating from the office and there may be 
more than one such selective switching sending 
,position in a central office. Messages -can be tli­
•-rected to -the selective switching sending position 
•by the-automatic switching unit when such mes­
sages are preceded by-the proper directing or se-
lecting characters. • • 

As set forth, the no-switch ·signal'lamp I 16 is 
lighted-at ·an intraoffice transmitter position and 
calls this condition to the attention of the-super­
visor. If the supervisor finds that the no~switch 
was caused by faulty selection -characters, ,the 
,tape in ·the intraoffice transmitter may be reset 
so as to eliminate the selection characters and 
'then by depressing the manual switch key 117 ,-the 
message is switched to a selective switching-send­
ing-position from where it can°be transmitted to 
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,the ,,involved ..intraoffice transmitter. Thus; :the 
,two conductors 121 and 122 circumvent the cir­
;CUi~ ,nonnally established through the :storing 
relays.of•F'ig. 12 and :the office call .rel1:1.ys of ·Fig. 

5 :15 '.to ,apply a.ground.on the .A connector switch 
.and ,initiate operation of the connector ,switch 
·step.control relays such,as those ofFig. 11. Dur­
ting such .operations, relay ACC-2 is operated to 
·,step the director. switch l3 off its .home position 

IO ,and the director· switch ,continues to step until 
.it:arrives,at its-ninth position. However,·the di­
·rector switch. does not perform any function such 
.as ,storing. characters or stepping the _intraoffice 
•transmitter ,because of the. absence of a ground 

J5 ,at:this time on the wiper on the firstlevel thereof. 
When the manual .switch 117 is operated, its 

.right-.hand. set ·of . contacts . prepares a circuit . for 
,.the qperation,of relay TASC and when this relay 
-:operates it opens the Jocking circuit for :relay 

·20 ';['AMS ·which releases and also extinguishes the 
.manual switch Jamp I 19. 

·There may be ·occasions .when a connection 
,has ·been ,set up fo ,a sending position .and it is 
·desired to .abandon that connection and switch 

25 ·the messa-ge to a selective switching sending posi­
ztion. ;If 'the manual ·switch key 117 is operated 
'bef-0re relay ·TAS-2 '.is operated,. which is not op­
,eratetl .until a-private circuit has been completed 
to :the .·sending position, the manual switch key 

3_0 •.Will -apply ,a .ground to the battery ·circuit that 
,e:i<:tends through relay TASC. This will short­
·circuit relay TASC whereupon it will be released 
·and thus , disconnect the intraoffice transmitter 
'from the sending position to be abandoned. The 

-35 ,operation of.relay'TAM:S will then cause the au­
·tomatic switching unit to connect the ·intraoffice 
:transmitter • to .the selective switching . sending 
position. a ,push button position and then switched to its 

,proper destination. The operation of the manual 
switch 117 completes a circuit through its lef-t- -4.0 . ClO$e.-.o.ut $ending position 
hand contacts for the lighting of the -manual As will .be obvious in connection with the de-
switch,lampJ I 9 and the operation of.relay TAMS. scription of a sending position circuit, the opera-
This operation switch ! 11 also opens the· lock cir- :tion .of :its ·close-out key will apply alternating 
cuit for relay TANS which releases. As relay -curr.ent :to the start circuit .thereof. This. start 
TAMS operates, it locks up through a back con- ,tG ,circuit Js :represented by the ninth conductor of 
·tact of relay TASC and also applies a ;ground .a·nine-wire group of cable 91 and will appear at 
:from its right-hand tongue ·over the No. 6 ·con- ,a ;Point on the ninth level of conductor switch A. 
ductor of cable 76to-thepoint associated with this With-the.connector switches attempting to estab-
intraoffice transmitter on the H level of the iirst ,Jish·a transmission path to the close-out sending 
·selector-switch ·66. @ ,position, this A. C. circuit will be extended over 

As relay TANS releases, it re1;tores the intra- ·.the ninth conductor of cable 91 and to the fourth 
office transmitter to an operative condition -and l'ight hand tongue of relay TASC. Thus, .as re:. 
·if there is at this time a character over the trans- :l!);Y TASC operates in the manner pointed out and 
-mitt-er pins and the message-waiting indicator is ,attempts to establish the desired path, the al,. 
o'tl:'its zero position.relay TARA wiil operate and .fs5 .ternating,current is extended to the starter anode 
-thereby make a request for the automatic switch- of tube 123. This will ionize tube 123 and cause 
-1ng unit. In response to this request, this-switch- -ciPeration of relay TACO in the plate circuit 
ing unit will ·respond and connect the intraoffice thereof. ·which :in operating opens the circuit to 
transmitter as in the manner previously described ,the slow-to,-release relay TAMC. Shortly there-
and after both selector switches 66 and 69 have ,ao -after 1n<mnany operated slow-to-release relay 
made connection to the transmitter position relay ~.AJl4C :releases and -applies a ground to ·shor;t-
ACC-2 will operate. The operation of relay -circuit.the,winding of relay TASC which deener--
ACC-2 will complete a circuit from the H wiper of ,_gizes :and dis.connects the transmitter position 
the first selector switch 'for operating -relay :from the close-out intraoffice circuit. The cir-
AMAS. The operation of relay AMS removes ,C'5 ,.c.uit ·short-:circuiting the coil -of TASC includes 
ground from the wiper of the first 'level of the .contacts of ·relays TAMS .and TAHR. In -the 
di-rector switch 13 and applies ground to a .pair ,ab_ove'.ma;nner,·a new request is made for the au-
of conductors 121 and 122. Conductor 121 ex- .tomatic :switching _unit and when it-makes con-
tends through one of the pair of jacks in the ~ction to this intraoffice transmitter, the mes.-
traffic routing board 93 to the multiple-conductor _,70 sage will be.,switched to a-selected switching send-
-94, leading to the coiling of the AOA --relay ·to :ing .po_sitiQn '.Since :relay TAMS is at ·this time 
-potential, while conductor 122 extends through ,_cme,;a:t;ed. • 
the ·same pair of jacks to one -Of the conductors 
·of cable 96 to the twenty-third point .on the ·it 
'level of :the A connector ·switch associated with :75 

:Superv_isory notes 
:Some ,_Qf ,the :intraoffice ..circuits ·rep1·e..sen.ted ,by 
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the nine-wire groups of cable 97, Fig: 14/may ex­
tend to so-called supervisory positions for receiv-
ing supervisory notes sent by outlying stations. 
These supervisory positions may represent, for 
example, the twenty-second to twenty-fifth 
points, respectively, on the C connector switches. 
The outlying stations will be divided into as many 
groups as there are supervisory positions, and 
each group will precede transmitted supervisory 
notes with selection characters such as SA, • SB, 
SC or SD, assuming there are four such groups. 
The supervisory notes are automatically switched 
and transmitted to their respective supervisory 
positions without a so-called call letter· and se;.. 
quence number comparison. If it is assumed 
that a supervisory note is to be transmitted to the 
SA supervisory position, storing relays IL; ·2L 
and 2LA operate to establish two grounded paths 
through the baffle circuits thereof. One of these 
grounded paths extends to the assigned point, 
such as the twenty-second on the C connector 
switch, Fig. 14, and the other grounded path 
from the baffle circuit of the 2LA relays ·causes 
relay SAB, Fig. 15, to operate. The operation 
of the latter relay, in a manner similar to 'that 
pointed out above, applies a ground tlirough jack 
circuits of the traffic routing board 93 to cause 
operation of relay AOC and another ground is 
established by conductor 124 to the H wiper of 
the second selector switch 69. The latter ground 
completes a circuit through the coil of relay 
TAOC, Fig. 7, in the intraoffice transmitter cir­
cuit causing the said relay to operate. As relay 
TAOC operates, it locks up by a circuit through 
a back contact of relay TAPA and TAOC prepares 
a circuit·for operating relay TACC when the in­
_traoffice transmitter is electrically connected to 
the supervisory position. The operation of relay 
TACC causes the message to be transmitted with-
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·lined while the grounding of conductor· 126 • com­
pletes a circuit through J wiper of the second 
selector switch and both coils of relay TASS to 
potential. Relay TASS thereupon operates and 

5 locks up by a circuit including conductor 125 
through the sending stop switch 135 associated 
with the transmitter controls of the sending posi­
tion. Relay TASS in operating also applies 
ground to conductor 127 which extends through 

1 o the coil of relay SALB to battery, also at the 
associated sending position and stops the line 
sending transmitter thereat. 
• The operation of relay AOC and the marking 
of the respective point on the K level of the C 

J 5 connector switch causes the intraoffice transmit­
ter to be connected to the A or B supervisory posi­
_tion, depending upon which selection character A 
or B was sent. As in the other instances, the 
operation of relay TAOC causes the associated 

20 note or meEsage to be transmitted into the super­
visory position without any call letter or se­
quence number comparison taking place. 
Subsequently, the outlying office may send a 

note to resume sending to the particular office 
25 and such a note will be preceded by selection 

characters such as YA or YB. In a similar man­
ner, thes·e selection characters cause operation 
of relay YAB, Fig. 15, to mark a point on the K 
level of the C connector switch and operate relay 

30 AOC to cause the wipers to advance to the as­
sociated point. Through its right hand tongue, 
relay YAB applies negative battery over conduc­
tor 126 and through the H level of the second 
selector switch 69 to the right hand coil of relay 

35 TASS. The two coils of relay TASS are opposed 
and negative potential through the right hand 
coil- opposing that in the left will cause relay 
·TASS to release, whereupon the ground is re-

out a call letter or sequence number comparison. , 40 
moved from the temporary stop circuit including 
conductor 127 and permits the line transmitter 
to resume operation. 

Stopping and starting line sending 

The outlying offices by sending notes preceded 
by selection characters, such as XA, XB, XC or 
XD, depending upon which supervisory group 
they are in, can automatically stop the switch­
ing office from sending to them. Such notes are 
terminated by two periods, the regular end-of­
message signal, and the selection character, such 
as XA, in addition to stopping the line sending 
also switches the note to the proper supervisory 
position as determined by the second one of the 
two selection characters. Similarly; the outlying 
office may automatically restart the line sending 
by transmitting notes preceded by selection char­
acters, such as YA, YB, YC or YD. 

For the purpose of illustration, it will be as­
sumed that there are two supervisory positions, 
A and B, and that an outlying office sends a note 

Intraoffice transmission of message 

Following the completion of the intraoffice con-
45 nection between the intraoffice transmitter hav­

ing the message to transmit and the appropriate 
intraoffice circuit, the transmission of the stored 
message is much the same as the transmission of 
a message in the arrangement described in the 

50 above-mentioned copending application Serial 
No. 240. In the present description, it will be 
assumed, that the message being switched is pre~ 
ceded by the following characters =P space B. 
DEA figure-shift 546 and that the automatic 

55 switching unit has functioned to set up a trans­
mission path from the intraoffice transmitter to 
the sending position or intraoffice circuit repre­
sented by the first two of the preceding charac• 
ters, namely =P. 

60 to the switching office to cease further transmis­
sion to the outlying office. As the automatic 
switching unit responds to the selection charac­
ters XA or XB, the X office call relay operates and 
through its contacts applies two grounded paths 
from the A or B connections of the 2L and 2LA 65 
baffle circuits. In a similar manner as set forth, 

Initial seize circuit 

When relay TASC operates in the manner 
above described, the fifth right-hand tongue 
completes through the right-hand coil of relay 
TAIS and back contact of relay TARR to a point 
on the allotter 128, Fig. 8, in one direction and 

one of these grounded paths extends to and 
marks a point on the marking level of the C con• 
nector switch while the other grounded circuit 
causes relay XAB, Fig. 15, to operate. • • 

As relay XAB operates, it applies ground to 
three separate circuits, one for operating -relay 
AOC, the second to conductor 1.24 and the third 
to conductor 126. The grounding of conductor 

• through the eighth conductor of cable 91 and the 
H level of one or more of the connector switches 
A, B or C, the eighth conductor of cable 97 and 

70 through a 1500-ohm resistance 129 to negative 
potential in the other direction. The above cir­
cuit is called the initial -seize circuit and is ar­
·ranged so that when an intraoffice transmitter is 

• 124 causes relay TAOC to operate as above oUt• 75 
• connected to an idle intraoffice circuit, a pulse of 
current will flow over the initial seize circuit when 
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tb.e-grounded wiper arm of the allotter 12 8 passes 
Qver the associated intraoffice transmitter seg­
ment. Accordingly, with an idle intraoffice cir­
cuit, current will flow through the right-hand 
winding of relay TAIS to operate it. As the lS 
relay operates,- a locking circuit therefor is com­
pleted from positive potential throµgJ1 a resist­
ance 131 and the right- and left-ha.nd coils of 
relay TAIS to the above-described initial sejze 
circuit; It will be noted that at this time the 10 
above circuit is from positive potential at one 
end to negative potential at the other end l;l.nd 
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relay TASC, a back contact of relay TASR, to .e. 
set of slow operating·contacts 138. _ Thu$ th~ slow 
opera tin~ contacts i 38 _ cause_ the transmit:tEl'r 
operate lamp 136 to flash at a slower rate and 
thereby indicate the progress made in establish:. 
ing the desired· transmission path frorn the as~ 
sociated intraoffice transmitter efrcilit. Wiieti, 
the private circuit is established iii the m~nner 
above set forth, relay. TASC is operated which 
estabJ.ishes a circuit to ground tlifiiugh tifo 
traJ1i;;mHte_r operate lamp 136 and causes it t9 
g~ow steadily. At the end· of the-message the end;.; 
of-message signal releases the intraoffice traris:. 
mitter circuit and incident thereto the rela,ys'are 
reieasesi to. open ·tlie circuit fo the traiisrl:iitter 
<>Perate l_ari).p whereby it is extinguished. 

the resistances are so proportioned- t;l)..at the H 
level wiper of the connector switch or switches 
involved is at the electricl;l.l center of the· circuit 15 
and at substantially zero potenti.al. Accordingly; 
if another intraoffice transmitter should- be con­
nected to the same .intraoffice circuit no current 
will flow when the transmitter allotter arm passes 
over the associated segnwnt- of the second trans­
mitter circuit. Therefore; the second transmit­
ter circuit Will not have its TAIS relay opirated 
to .complete its.·initial seize circuit. 

Start circuit and private circuit 

As relay TAIS operates, i~ completes a start 
circuit beginning at ground on the outer left­
hand tongue and back c9ntact ot relay TAS-2, 
the outer right-hand tongue and front contact of 
relay TAIS, the front contact and fourth right­
hand t9ngue of relay TASC, the ninth conductor 
of cable 91, through a resistance I 3t through the 
J wiper of one or more of the connector switches, 
A, B or C, the ninth conductor of cable 97, con­
tacts of a push button 133° and through closed 
contacts of the close-out switch 134 to potential. 

The operation of relay TAI$~ also completes the 
so-called private circuit which begins at nega­
tive battery and extends through closed contacts 
of relay TAIS, the continµity contacts of relay 
TACC, the coil of relay TASR, the G wiper of 
one or more of the intrao;fllce connector switc_hes, 
the seventl).- conductor of cable 97, the coils of 
relays SARP and SASR and the front contact of 
normally operated relay SABRto· ground. Thus, 
relays-TASR, SASR ana." SARP are operated and 
relay SA.SR causes relay SARR to' operate and 
as the latter relay operates, .it opens the circuit 
to relay -SABR. 

As relay SASR operates, the private circuit is 
extended through the inner right-hand· tongue 
thereof to positive potential through the nor­
mally closed continuity contacts of relay SA4O. 
As relay TAl::lR operates, it completes a circuit for 
operating relay TAS-2 which in turn completes a 
circuit for operating relay TAHR. The latter 
circuit in operating completes a locking circuit 
for itself through a-front contact of relay TA.SC. 

Transmitter operate lamp 

When the circuit to relay TARA is completed 
in the manner previously set forth incident to 
the request for a connection to the automatic 
switching unit, its outer left-hand tongue com­
pletes a circuit including a back contact of relay 
TASCto the transmitter operate lamp 136 from 
a pair of contacts 137. The contacts 137 open 
and close at a relatively fast rate to apply ground 
to the above circuit and thereby cause the trans­
mitter operate lamp 136 to flash. wiien the au­
tomatic.switching unit establishes the requested 
transmission path from the intraoffice transmit,­
ter to the desired intraoffice circuit; relay TASC 
operates and· completes a,circuit from the tran_s­
;initter ,operate- lamp 116 to· a frOI;tJ cpntact Qf 

• Automatic nU,mberirw maqh,in_e 

20 Just before a conriection is made to ari iritl'a;.; 
office circuit or th.e reperforator or sending po:. 
Sition terminating such a circuit, relay· SAsR :re­
lea:,es which in t).lrn opens the circuit to relay 
SARR Simultaneously reiay SAFC is energized 

25 through a back contact of relay SASR an.cf witii 
the above mentioned relays in this. position a cir.: 
cuit is established from negative battery throu~h 
a resistance 139, bl;l,Ck cont~cts of relay ·sAaC; 
the· inner left-hand tongue. an.cl front contact of 

30 relay SAFC, the back contact and middle. tongue 
of relay. SARR, tlle . back contact' anci' se,ienth 
tongue of relay SA.TR; and thr91.,1g~ tJ:ie start 
magnet SM to .ground. T_he start magnet SM· is 
included in an inipuise unit 141 having a seties 

35 of contacts which are clos_ec:l in a predetermined 
seqµence for each cycl~ of operati9n of tl:).e illl~ 
pulse unit and when _the start magn~t is e11er­
gized, the impulse unit is free tci oper_ate to ¢19~~ 
its contacts. 

40 As previously set forth, relays SAi:lR and S@R 
are imrnediately opera.ted when a connecti(m is 
made to an intraoffice re·perforator p_osition !!,Ild 
the operation of relay SASR through its secop.q 
right-hand torigue pperis .th.e. circuit Jo- r!')lay 

45 SAFC. However, due to the slow-to-release 
characteristic of relay SAFC it does not ii;nrli¢di.: 
ately release and during this interval that _relay 
SAFC remains operated fcillciwiilg the operati6ri 
of relay SASR, the circiiitto the start magnet SM 

50 of the impulse unit is opened_ at the back' cori;; 
tacts of tlie second tongue of relay SARRand t~e 
deenergization of th_e start magnet causes _the 
impulse unit 141 to ccime to rest. • 

Shortly thereafter relay SAFC oper::ttesand its 
55 right-hand tongue places a ground oil what might 

1::ie termed the marking bus wire of the automatic 
numbering machine diagrammatically • rep.re~ 
serited in Fig. 16. Simultarieously the first lEift:0 
hand tongue of relay SAF'C reEJstablishes the 

60 circuit. to the start ml:!,gnet· of the impulse ti.ult 
whereby it is again initia~ed into operation. The 
automatic mtinl::iering mach_iiie J4.f is similar tq 
the one shown in u. s. Patent No .• 2,19.3,809, 
issued March 19, 194<i; and consists of a series·_of 

65 drums having pins arranged to operate contacts 
in a predetermined manner so as to indicate 
coded sig.nals representing numerals and other 
selected • chai:acters, • , 'iclie coqe group& set· up ,i_n 
the automatic numbering machine 1.42 are trans-

70 mitted into the system over five individual ·con,­
ductors. indicated generally by reference nijin~ral 
143, ariciwith relayJ!A~R deent'lrgizec:l:tlle-circµtts 
to-these-conductors are extended-to one terminal 
of the individual :cop.tacts or _cqntaq-ti~g._el~roints 

75 numberEld I to 5 .Qf· th~ impµ1se unit- 14-{·.· 'J;'be 
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other terminals of these elements are connected 
through the coils of impulse relays SAIP, SA3P 
and SA4P in the manner shown and through the 
coils of selecting magnets 144 of a reperforator 
146 to potential. Accordingly the closure of the 5 
first five contacting elements of the impulse unit " 

• J41 will extend
0

the grounds which may be applied 
to one or more of the conductors 143 in the num­
bering machine and which represent the first 
code group to be transmitted, through respective 10 
coils of the impulse relays and the selecting mag­
nets 144 to potential to selectively operate the 
same; 
• • Shortly thereafter the sixth or punch contacts 
of the impulse unit I 41 close and complete a cir- fs 
cuit for· operating the punch magnet PM of the 
reperforator 146 whereby the code represented 
by the operated ones of the selector magnets 144 
are perforated in the reperforator tape 141. In 
conjunction with the punch operation the seventh 20 
set of contacts of the impulse unit close to apply 
a ground through a back contact of relay SAEF, 
closed elements of the start group of contacts of 
the numbering machine, the sixth tongue and 
back contact of relay SATR, a front contact of 25 
relay SASR, a back contact of relay SAFC and 
through the coil of the numbering machine oper­
ating magnet 148 to battery. The numbering 
machine thereupon steps from its home position 
to 'Permit the start contacts to shunt a portion 30 
of the above circuit to the operating magnet 148 
and simultaneously therewith the second code to 
be transmitted from the numbering machine 142 
is set up in the transmitting contacts thereof. 
Such operation of the numbering machine 142 3;3 
will continue until it has transmitted a predeter­
mined number of code groups. When the num­
bering machine reaches its last position, the 
switch contacts close to apply ground through the 
front contact of relay SASR and through the coil , 1' 

of relay SATR • to potential whereby the latter 
relay is operated and locks up through its outer 
tongue. 
. As relay SATR operates, the first five tongues 
which were formerly connected by their back 4G 
stops to the conductors 143, are connected 
through associated front contacts to the first five 
conductors of cable 91. At this time the circuits 
of these five conductors extend through the con­
nector switches and the first five conductors of 60 
cable 91 to the front contacts of the first five 
tongues of relay TAXC in the intraoffice trans­
mitter circuit. The operation of relay SATR also 
extends the circuit from the step contacts of the 
impulse unit to the front contact and outer tongue 55 
of relay SARP, the coil of relay SACS to the sixth 
conductor of cable 91 which extends through the 
connector switch and the sixth conductor of cable 
91 to the inner right-hand tongue of relay TAS-2. 
Furthermore the operation of relay SA TR extends 60 
the start magnet circuit of the impulse unit 141 
through contacts of relay SA3C to battery 
whereby the circuit is maintained and the impulse 
unit will continue to rotate. 

When relay SARR operated at the moment the 65 
connection was made to the intraoffice reperfo­
rator circuit, its outer right-hand tongue removed 
ground from the timing circuit of an electronic 
timer 149 to initiate operation thereof at the 
time of operation of the automatic numbering 70 
machine. Normally the automatic numbering 
machine completes its cycle before the timer .149 
causes operation of relay SATS which would 

_ otherwise energize and cause lamp I 51 to glow 
and indicate inactivity of the numbering ma- 75 
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chine. However, relay SATR normally operatei 
before relay SATR to disable the electronic timer; 

Transmitter step operation 

When the transfer relay SATR operates, as 
the result of the numbering machine 142. reach­
ing: its tenth position, the next closure of the 
No. 1 contact of the impulse unit 141 applies a 
ground to both the operating magnet 148 of the 
numbering machine 142 and through conductors 
of cables 97 and 91, a front contact of relay 
TAS-2 in the intraoffice transmitter circuits, 
back contacts of relays TAWC and TAXC, 
through the coil. of relay TAPA to potential. 
These grounds cause the numbering machine 142 
to advance to its home or No. I position and also 
operates relay TAPA. As relay TAPA operates,. 
it establishes a circuit through the coil of relay 
TAXC which at this time is short-circuited by 
the step pulse ground and does not operate until 
the step pulse contacts open. When relay TAXC 
operates, it extends the circuits of the five con­
ductors of cable 91 to the. five tongues of the in­
traoffice transmitter 3 and through its outer 
tongue opens the circuit holding relays TAPA 
and TAXC operated. As this circuit is opened, 
the step pulse circuit is extended through the 
right hand coil of relay TAXA, the winding of 
the step magnet SM of the transmitter 3 and a 
resistance to battery. 

The circuit of the step magnet SM of the trans­
mitter 3 is now extended to the step contacts of 
the impulse unit 141 and the tongues of the 
transmitter extend to the reperforator 146 so that 
on the next closing of the first five contacts of 
the impulse unit, the first character in the tape 
is transmitted to the reperforator. In conjunc­
tion therewith the closing of the step pulse con­
tacts energizes relay TAXA which locks up by a 
circuit, including the front contact and left hand 
tongue of relay TAPA and a resistance to ground. 
This step pulse energizes the step magnet SM of 
transmitter 3 and causes it to hold its feeler pins 
down. As relay TAXA operates, it completes a 
circuit for operating relay TAHS which due to its 
slow-to-operate characteristic does not complete 
the circuit through its tongue until after the step 
pulse has been completed. When relay TAHS 
operates, it establishes a circuit for drrecting the 
next step pulse through the left hand winding of 
relay TAXA. This circuit from the outer right 
hand. tongue and front contact of relay TAXC 
extends through the left hand winding of relay 
TAXA, closed contacts of relay TAHS and TAHR, 
contacts 47 of the tape lever arm and of the tape 
pull key 54 and the step magnet of the trans­
mitter 3 to potential. Accordingly, the next step 
pulse will flow through the left hand winding of 
relay TAXA in opposition to the locking circuit 
through the right hand coil whereby the relay is 
deenergized. As relay TA."'CA releases, the lock­
ing circuit is interrupted so that at the end of 
the step pulse the step magnet SM will release 
and advance the next character over the pins of 
the transmitter 3. Relay TAXA in operating 
also opens the circuit through the coil of relay· 
TAHS permitting the latter to release and open 
the circuit through the left hand winding TAXA. 
Following the transmission of the second char­
acter in the transmitter 3, the following step 
pulse will again energize relay TAXA and it will 
lock up and hold the step magnet SM energized 
as in the previous operation. Thus, by the ar­
rangement described, the transmitter 3 operates 
to transmit a character for each two step pulses 
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received in the intraoffice transmitter circuft:and 
such operation continues until the call letter and 
sequence number comparison - has taken place; 
At the end of the comparison· the• circuits of 
which will be described hereinafter, relay TACC 5 
is operated and establishes a circuit for holding 
relay TAHS continuously operated, whereby fol­
lowing step pulses are caused to divide evenly 
between the two windings of relay TAXA. Relay 
TAXA will, therefore, remain deenergized on fol.:.. 10 
lowing step pulses and the transmitter :r wm op­
erate for each step pulse received at the intra'­
office transmitter circuit. 

Call letter and sequence number comparison 
15 

As above, it will be assumed that the message 
being transmitted through the switching· center 
is·preceded by the characters· =P· space<B.DEA 
:figures shift 546, that the intraoffice circuit is 
established by the =P characters; and that at·the 20 
present time the character B is .over the pins of 
the transmitter. This character B will be the 
first character transmitted over. the. intraoffice 
path to the reperforator l 46. The repr,eforator 
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Fig. • 4; appear on· the starter anodes of' vacuun1 
tubes 162. The vacuum tubes 161 pass current 
only in the positive direction and therefore per-
mit only positive potential battery to a,ppeat'oh 
starter anodes of vacuum tubes 162. When such 
positive potential does appear on one of the vac-
uum tubes 162 it ionizes to cause its associated 
relay 163 to operate. When a relay 163 operates; 
there being five relays one for each pulse of a code 
group, a circuit is completed fot the operation 
of relay TAPR. This relay is slightly slowtb op .. 
erate and assures that any of the relays 163 will 
have reached its stable condition before reli:W 
TAPR operates. 

As- relay TAPR operates, it opens the short­
circuiting circuit through its other coil so that' 
the relay is ·fast to release· and completes a cir• 
cuit through a resistance and the right hahd 'coil 
of relay TA WC in parallel with a back contact: 
of relay TAWC to the wiper of the fifth Ievelof 
the -X rotary· switch. The third and some other 
points· on this level are connected through, the 
coil of relay ·TARS· to ground. Thus the· sman 
resistance winding of relay TARS parallels the 
resistance in series with the right hand coif of 
relay TAWC and the current flowing through the-
parallel circuits is such that relay TAWC will' not 
operate at this time but·relay TARS will operate.: 
Whenrelay TARS operates; a circuit through the 

146 is arranged with feeler pins which read the 25 
fifth precedit,g character punched in the tape 
such as 147. These feeler pins operate contacts 
which in .a manner to be described tra..r1smit the 
sensed character back into the comparing equip­
ment. of the intraoffice transmitter position. 

The sequence number .indicator indicated gen­
erally by reference. numeral 156,. Fig. 5; in the 
intraoffice circuit is equipped with three twenty­
point .six-level rotary switches X, Y and z. The 
switch X has connected certain contacts on the 35 
first five levels thereof, various conductors of a 
cable 157 which terminate in one element of a, 
piug, the other element 158 of which is cross-con­
nected in such a manner as. to represent .code 
combinations or the call letters of the particular 40 
intraoffice position involved. Switches Y and Z 
have wir-es on certain of the contacts.thereof rep­
resenting code combinations for the ten digits. 

so step magnet· of rotary switch X 1s· completed 
whereby the step magnet operates and its outer 
interrupter contacts open a circuit extending 
therefrom through a-back contact of relayTACC; 

1 to 0. 
When the associated intraoffice transmitter.. 45 

circuit is idle, the X rotary switch, rests on its 
No. 2 or home position, and when a connection 
is. made to a sending position, relays T ASR, 
TAS-2 and TAHR operate in the manner· set: 
forth. As. relay TAHR operates, ground is ap- 50 
plied to the No. 2 point of the K or: sixth level 
of the X rotary switch whereby the step magnet 
SM .is energized to advance the • wipers to their 
No. 3 position. When relay TAXC operates at 
the end of the first step pulse received- in the in,- 55 
traoffice transmitter circuit, the character B· in. 
the transmitter 3 is transmitted. The. next pulse­
received causes operation of relay TAXC where- • 
by the transmitter step magnet is .held. energized • 
for the next character cycle during which no· 60 
character is transmitted. 

During the perforation of the character B by 
the reperfora tor 14 6 in the • tape . 14 7; the feeler 
pins_ read the fifth preceding· character, which 
is one sent from the automatic message•number~ 65 
ing machine 142, and selectively operate con­
tacts 160 to apply positive potential to certain 
of the conductors 155 connected in parallel with 
contacts of the impulse unit 151 to the first five 
tongues of relay SATR The above mentioned 70 
positive potential is obtained. from the inner 
tongue and front contact of relay SARP. 

~t. the intraoffice transmitter circuit the posi" 
tive pulses transmitted back from the .reperfora--
tor .po_sition after operating. vacuum:tubes;.161, 75 

a front contact of relay TAHR to the cathode· 
circuits of vacuum tubes 162. '1:'his causes the 
deioniza tion of any of • the ionized tubes. and' the 
consequent release of associated relays· 1 s3 whfoh: 
may have been· operated. The release of these 
relays· opens a circuit to relay TAPR • Which in 
turn releases relay TARS whereby the circuit to 
the step magnet of rotary switch x· is• opened 
permitting the• magnet to release and advance 
the wipers to their No. 4 position, 

In conjunction with the· transmission of the 
next character in the tape 2 from the transmit'­
ter 3, which character in accordance· with the., 
previous· assumption. will be· a. period; the read..: 
back contacts 158, Fig. 19, will send back to,the 
intraoffice transmitter circuit the fifth preceding 
character, one sent into the reperforator by the 
automatic message numbering machine;, and 
causes relays 163 to be operated in accordance 
with the character. These relays, as set forth, 
cause relays TAPR and TARS to operate· and 
advance the X rotary switch into its fifth posi­
tion. 
. Such action of the sequence :number indicato1·· 

rotary switches will continue forthe· next'. three 
characters in the tape 2; namely, the.charactei-s 
D, E and A; during which· time the:X,.rotary 
switch is advanced through its. :fif.th;.sixth: and 
seventh posititms,.and is now assumed to be rest..: 
ing in its eighth position. In conjunction, with. 
the transmitter 3 sending the "figures· shift:•· 
character into the reperforator 146, the read-, 
back contacts 158 will send back the.fifth.preced'-
ing character in the .tape 147 which should be' 
the character B, the first character sent tcfthe 
reperforator 146 by the transmitter 3. The code­
combination for B is pulses I, II and 5 marking;. 
anci accordingly the first, fourth and fifth of the 
relays 163 will be· energized. The operation. of. 
any one of. these relays energizes. relay TAPR 
which.applies: battery to the' circuit including:the • 
resistanceand.the,right.hand.coil:of relay TAWCi, 

0 
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If the cocte combination received back from the 
reperforator is the same as the code combina­
tion set up by conductors of cable 151 on the 
eighth set of points of the first five levels of 
rotary switch X, a low resistance parallel circuit 5 
around the right hand coil of relay TAWC is es­
tablished from the tongue of relay TAPR, con­
tacts of relay TA WC and the fifth level and 
eighth point of switch X, front contacts of the 
last relay 163, front contacts of the fourth relay 10 
163, conductors of cable 151 shorted by plug I 58, 
wipers of the D and C levels of switch X, back 
contacts of the third and second relays I 63, the 
second and first wipers of switch X and a front 
contact of the first 163 relay and the coil of relay 15 
TARS to ground. As in the above instance, relay 
TARS operates but relay TAWC does not anct in 
conjunction therewith the X rotary switch is 
stepped into its ninth position. 

Now as the transmitter 3 sends the next code 20 
combinatidn, the code combination sent back by 
the contacts 160 should represent a "period" and 
if it correctly compares in the sequence number 
indicator 156, the X rotary switch will be ad­
vanced to its tenth position. Similarly, the next 25 
read-back character will be D and if it compares 
correctly, switch X will be advanced to its eleventh 
position. Likewise, read-back characters -E and 
A cause the switch to advance through its twelfth 
to its thirteenth position and -the correct com- 30 
parison of the figures shift will advance the switch 
to its fourteenth position. The next read-back 
character will be the hundreds digit of the mes­
sage number and the fourteenth point on the 
fifth level of the X switch is wired similarly to 35 
the third to the seventh points. Thus, any char­
acter received back for the hundreds digit will be 
accepted as being correct and the switch advanced 
to its fifteenth position. The next read-back 
character will be the tens digit or four and the ,10 
first five levels of switch X have their fifteenth 
point connected to the first five wipers of the Y 
rotary switch. Thus, the read-back code com­
bination will be compared to the code set up on 
the Y switch and if correct the X switch is 45 
stepped into its sixteenth position. The follow-
ing read-back character representing the units 
digit is compared with code set up on the wipers 
of the Z switch since the sixteenth point of the 
X switch extends to the wipers of the Z switch. 50 
If the comparison is correct, the X switch is 
stepped to its seventeenth position. 

When the X rotary switch is on its seventeenth 
position, a circuit is completed from ground 
through a front contact of relay TAHR, the seven- 55 
teenth point of the C or third level of rotary 
switch X, the C and D wipers to battery through 
the step magnet of the Z rotary switch. Thus, 
the Z or units rotary switch is advanced to indi­
cate the next higher units digit and after making 60 
a predetermined number of steps the units switch 
completes a circuit for operating the step magnet 
of the Y.or tens switch. In response to the units 
read-back character, the X rotary switch is ad­
vanced to its eighteenth position whereby a cir- 65 
cuit is completed from ground on the eighteenth 
point of the C level through the D wiper, front 
contacts of relay TAHR and coil of relay TACC 
to battery. Relay TACC thereupon operates and 
locks up and opens the circuits to the cathodes of 70 
the tubes 162 whereby they will no longer respond 
to read-back codes. The operation of relay TACC 
also completes a circuit for operating relay TAHS 
whereby the rest of the characters perforated in 
~e tape 2 are transmitted to the reperforator 0146. 75 
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at full speed .. Reiay TACC also removes negative 
potential from the private circuit and applies 
ground thereto. Since the tubes 162 do not re­
spond to any more read-back characters, the 
switch X remains in its eighteenth position until 
the end of the message, at which time the de­
energization of relay TAHR applies ground to all 
the points on the K level of this switch except the 
second which causes the switch to seek its home 
position. 

By means of the above circuits there is an as­
surance that each message reperforated in tape 
141 has appended thereto identifying characters 
such as the call letters of the office sending to the 
intraoffice transmitter circuit and the sequence 
number of that message. Thus even though the 
remainder of the message may be mutilated or 
parts thereof lost, the message can be easily iden­
tified and traced to the intraoffice transmitter 
sending the message. 

Wrong comparison 

The operation of the circuits involved will now 
be described in connection with the checking of 
a read-back character which does not compare 
with one of the office call letters, and it will be 
assumed that the X rotary switch of the office call 
indicator is in its eighth position ready to com­
pare the character B (first, fourth and fifth 
marking) with a read-back character from the 
reperforator 146 consisting of I, 2, 4 and 5 mark­
ing. In this case the first, second, fourth and 
fifth of the relays 163 will be operated and when 
relay TAPR operates only one of the parallel paths 
normally established thereby, the one through the 
right hand coil of relay TA WC, will be completed 
since the other path will be open through a con­
tact of one of the 163 relays. Accordingly, relay 
TA WC will operate and lock through its left hand 
coil by a ground through the wrong comparison 
reset key 164 and establish a circuit for operating 
the wrong comparison signal light l 66. The open­
ing of the circuit through the right hand tongue 
of relay TA WC prevents accidental establishment 
of the interrupted parallel circuit once relay 
TA WC has been operated by a wrong comparison. 
The operation of relay TAWC also applies ground 
to conductor 161 to light the supervisory lamp 
118, Fig. 7. 

When relay TAWC operates, it causes the step 
pulse to divide and a ground to be applied to the 
step magnet of the transmitter 3 to continuously 
energize the same and thus hold the five sensing 
tongues to their spacing side. Relay TAWC in 
operating also applies positive potential to the 
step pulse circuit extending to the sending posi­
tion to cause the polar relay SACS to operate to 
complete a circuit for operating relay SA we. 
Relay SAWC in operating lights the wrong com­
parison light 168 in sending position and opens 
the circuit of relay SABR to prevent the sending 
position from picking up a new connection until 
relay SA WC has been deenergized. Relay SA WC 
in operating also completes a circuit to the super­
visory lamp 169. 

When a wrong comparison occurs at a send­
ing position the supervisor determines that the 
reperforator is functioning properly and that the 
tape is in good condition. Thereupon the "bust 
this" key 169 is actuated to initiate operation of 
an auxiliary sending device arranged to send pre­
determined characters to the perforator of the 
involved sending position. The auxiliary trans­
mitting device is shown in Fig. 20 and consists 
primarily of a pair of multiple level • rotary 



·'switches ,and •associatetl ,ceontr-01 relays. -The 
actua::tion.-of 'the·· '.'bust "tliis"i key :f6 9' removes ·ttte 

;grouncl '.from the associated point ·on:tlre:K level 
,'Of :one -of '.these '.rota-ry ;switches '.to •indicate the 
• sending position to '.which ':the automatic device 5 
'is toctransmit. :simultaneously.·a gr.o.und .is.ap­
•plied to· the .H"wiper of 'tl1e other rotary, switch 
rand through the ·No. ,I ·.cont:rot'.:a:ssO'ciated there­
'.With 'and ·the ,·coil ~or ,:relay BTS to :potential. 
·Relay :.B:TS :ther·eupon~operates:and '.connects the Jo 
'.!Step:magnet ·of the,left hand or:selector switch 
·cto~the .. K level·,wiper. ·.The points '.Of the K .level 
"Wiper :extend to individual 0push ·buttons 'such as 
·169 :and ~th-e :points are grounded through the 
·.unoperated ones:XJf.,these·push:buttons. Accord- 1.3 
ingly, if the wipers of the selector switch,cFig. 20, 

'.3are·:resting.on,any·other>but the.one representing 
Tthe ,actuated push ,button Ui9, the switch will 
,;seI:f:.,step until ,it· reaches• this . ungrounded: point. 
'When relay SAWC .oper2ted, it applied a:ground 20 :;to·.one-terminalof the lower,contacts of the push 
.button ·169 • which, .with ·the button depressed, 
,extends to an associated,point :on the H level of 
rthe,selector,switch, Fig. 20, and when the-selector 
,switch wipers reach -.corresponding points, the 2.i 
.. ground ·is extended .through the 'coil of .relay 
.BTC 'to , potential. .Relay ,BTC thereupon, aper­
.ates, and extends r-a-cireuit .from the seventh set 
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be reset to ihtlicnte'.-the·sequence number of the 
first , message to , be .. transmitted. .Following ,the 
. disconnection. of the. mtmoffice reperf orator. from 
the transmitter ,.position, this being indicated by 
the transmitter .operate .lamp 136 .becoming,.ex­
tinguished, the transmitter .position may .. be 

. restored i:rito -service by operating the ".Wrong 
,Comparison Restavt" pu.sh button fli4 to release 
relay TA WC. 

,Disconnect 

Following the transmission of the complete 
message to a repel'forator p-osition, where it will 
appear in tape 1:47 -.to .control transmitter 1'7"2, 
the ena.,o'f~message . signal receiv1:i'd .will 'dts:­
connect :thereperforator position from the trans-

.m.itter ·position. ·The disconnect is effected 'by 
:the :proper operatidn of .impulse ·relays ·sAIP, 
·sA3P and'l3A4P irr:responding to two consecU:tl.ve 
period codes. ''Relay S'A4P operates on the'ftrs't 
period ·and it, in turn, operates relllY 'SAIC an(! 
relay ··sA2C when relay SA4P releases. • The ·sec:-' 
-ond :period causes relays 'SA3C and SA4C to oper­
ate, 'the former ·opening the circuit to the start 
magnet'SM of the impulse unit 141 causing the 
impulse· unit to come to rest. • When an intra-
office· transmitter ·circuit is connected to a serid­
ihg pos1tion, 'the_ private •circuit including 'the 
num:ber -7 conductor ·of cable 9l has negative •,of, contacts of• the .impulse cunit 1-4 I through the 

. sF ,J.evel '. of -the :selector -switch, -the inner right 
hand ,tongue-and fr-0nt .. contact -0f relay.ETC to 
-the.first,point.on the.J .. leveLof ,the second.rotary 
·,:switch HI, Fig,,20. T-his wiper.extends.the step 
_pulse circuit through. front contacts--.of relay.ETC 

30 ·potential -applie'd to 'it • ~t _-· the transmitter en'd . 
Immediately • after a call letter and sequence 
·number comparison 'is maoe-atid round cbrrect, 
Telay "TA'CC ' applies 'ground to the transmitter 

,to .the step .ma,gnet -SM ,of the · second rotary _.35 switch ,U.L .Accordingly ,succeeding ,step .pulses 
,will. advance rotary .. switch :n I . one. step .for, each 
,pulse. The ,first five :1evels of rotary . .switch 171 
have. certain ,points .ther.eof grounded. to.repre-

. .sent code ,groups, the nrsLof .which .is "space," '4'0 
the second ''.letters ,shift," . followed . by codes • 
.representing 'iBust .This." .As will be noted, the 
wJpers .of .the firsLfive.levels of switch fT I. ex­
:teiid • through wipers of ,the .selector. switch and 
.conductors 155 to the:first five c-0nta.cts of the 

·ena 'b'f the-private •circuit. 'Relay "SA'.4-C operat­
, ing 'in response' to the second :period 6f an c-entl;. 
·"of-message signal ·'.remove-s positive ··pot'ential 
·from • the private circuit· and· exte'rids ·this citcnft 
·to ,ground ·through ·trre -coil o'f·relay>Si\:EF. ·;on 
a· corre'C't comparts6n,c:there'will 'b'e·ground 'on the 

·6ther,end Of:this:cireliit;,'so that relay·SAEF wm 
not operate an'd irelays S:A:SR ·and' TASR will 

impulse . unit 141. Accordingly, . as the rotary 
switch 171 advances from.its.second position;the 
·coae. set up on the :points of rotary switch 17·1 

':become· deenergize'd. • The deenergization: ofrthese 
· relays -:causes ·the :reperforator ~positi0n and ·,the 
·'.transmitter ·position '-Cireui-ts to be -restored ,to 
it heir : normal ; conditions where the · transmitter 

are transmitted into the reperforator 146. 
During advancement ·oT • the wipers of .the 

rotary.switch Ill from. second to.fifteenth posi- 50 
non, -telay BTC is held ·operated .even though 
,push'button lli!Us released. 'The .. locking circuit 
·ror 'BT.C extends through points 2 to Hi of the 

45 •pdsition •is, in -readiness ,to ,s-witeh ,another ·.mes­
sage to the same or some other .:reperforator 
position and the involved reperfora-tor position is 
.ready •.to. have ,another ,message.-switched ther.eto 
-from the· same to another. transmitter . position. 

E level of. s,vitch ll I. When the switch reaches 
'It's:sixteenth1JQsition,'further·stepping will cease 55 
Ullless push button lli!l ·has been released; other­
wise·-relay ETC ·will -release and ·apply a ground 
to the points of-the J level to ·causerotary·switch 
·n1 'to self-"step to its ·home position. When the 
''Bust This" is ·transmitted ·to the reperforator 60 
·f4S, the ·reperforator ·position is disconnected 
·from;the previously connected intraoffice trans~ 
niitter position. ·The <reperforator :position :may 
'·be. restored: by'depressing'the·:wrong:Com:par-ison 
'Reset ''Irey to , open the 'loclting circuit df relay 65 
·S!AWC. 

-I.ntraoffic-e, transmitter -restart 

Eq.uipment .failure signal 

If when relay SA4C operates on the end-tif­
message signal, relay TACC has not been ·oper­
ated because .of failure in .the comparison equip­
ment, negative potential will still be applied· to 
the private circuit at the intraoffice transmitter, 
end. In this case operation of relay SA4C ·wm 
extend ·the _private circuit to ground through ·re­
lay SAEF causing the latter to operate. At the 
same time the connection • between the· iritraof.:.· 
1lce transmitter and the reperforator ·wm ;be' 
maintained. As relay SAEF operates, it locks up 
to ground through 'the associated equipment,re.: 
setkey 173 and ·completes a circuit for operat­
ingthe equipment-failure lamp-174·as well.'a;sthe 
·supervisory·1amp ·119, maintains the circuit to 
relay 'SATR, and • through its outer right.:.han'd 
tongue ·opens the ·step pulse circuit. ·After 'de-·on ·a wrong comparison, it is necessary that 

the· tape· in· the· intraoffice· transmitter 3 be reset 
··to ·the 'beginning of the message with which 
'transmission wm 'be resumed • and the message 
·waiting·indicator'·'B 'be·set to indicate the proper 
number of the messages'to·be switched. Further­
'more, 'the 'Setiuence number inaicator I 5'6 must 

70 termifiing 'the-cause of the failure arid correct;. 
ing the same, the sending position may ·be :·re­

·stored :-by depressing 'i;he -equipment reset • key 
"ff3 ·to release· relay ·sAEF arid restore the -cir­
"Cuits "involved "by 'its operation to ·'their•n:ormal 

75 ·condition. 
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Switching delay signal 

When the message waiting indicator 8 regis­
ters one or more unswitched messages, a circuit 
is completed from ground to the off-normal con- ;) 
·tacts 28 thereof through back contacts of relays 
·TAS-2 and TATR, through the coil of relay 
TCR-2 to potential. Relay TCR-2 is included 
in an electronic timer 116 and the above circuit 
causes operation of the relay to start the timer 

10 
into operation. A predetermined length of time 
after the operation of relay TCR-2, which, for 
example, may be in the neighborhood of two 
·'minutes, tube Ill will ionize and cause operation 
of .rela:v TOR-2 which lights the switching delay L'., 
lamp 118 and the supervisory lamp 118. Nor­
.mally a message is switched within the two-min-
ute period and the operation of relay TAS-2 
opens the circuit to relay TCR-2 of the timer IT6 
to reset the same. When relay TAPR operates, :::o 
it. completes a circuit through the coil of relay 
TATR and TCR-2 to again start the timer 116. 
Thus if the message is not completely transmitted 
and the intraoffice circuit disconnected within a 
.two-minute period, the tube Ill will ionize to ::.:.:; 
cause operation of relay TOR-2 and the lighting 
.of lamps ITS and 118. On a disconnect function 
relay T APR deenerrdzes and opens a circuit 
through relays TATR and TCR-2 to reset the 
timer and if there is another unswitched mes- 30 
sa!'e the timP.r will be!!'in to function. 

The reperforator 146, Fig. 19, of the reper­
·forator p0sition, mav includP. a tape feedout ar­
rangement indicated generally by• reference nu­
meral 179 to enable the last message c1iaracter 35 
perforated in the tape to advance through the 
transrnitter 112. The circuits of the tape feed 
apparatus are well known in the art and oper-
ate in coniunction wit,h a tape lever engaging 
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termined of the codes stored in said second me­
dium with those established by said device. 

3. In a telegraph switching system, a storage 
controlled code signal transmitter, a plurality of 
reperforators, means for establishing a trans­
mission path from said transmitter to a selected 
one of said reperforators whereby said reper­
forator stores message code groups received from 
said transmitter in a second storage medium 
with each of said message groups in said sec­
ond medium including message and transmitter 
identifying codes, and means to automatically 
check the message and transmitter identifying 
codes stored in said second storage medium 
against other codes representing the message and 
transmitter . 

4. In a telegraph switching system, a storage 
controlled code signal transmitter, a plurality of 
reperforators, means for establishing a trans­

. mission path from said transmitter to selected 
ones of said reperforators one at a time whereby 
said reperforators store message code groups re­
ceived from said transmitter in second storage 
mediums with each of said . message groups in 
said second medium including message and 
transmitter identifying codes, means for auto_-
matically setting up electrical message and trans­
mitter identifying codes, and means to auto­
matically check the message and transmitter 
identifying codes stored in said second storage 
mediums against said last mentioned codes. 

5. In a telegraph switching system, a storage 
controlled code signal transmitter, a plurality of 
reperforators, means for establishing a trans­
mission path from said transmitter to a selected 
one of said reperforators whereby said reper-
forator stores message code groups received from 
said transmitter in a second storage medium 
with each of said message groups in said sec-

the lnnp in the tape 141 between the reperfora­
tor 146 and tape transmitter IT2. 

Various modifications of the equipment and 
circuits described herein and shown in the draw­
ings will occur to those skilled in the art and it 
is desired that onl:v such limitations be placed 
on the pres<>nt invention as are imposed by the 
apnended claims. 

'!> end medium including message and transmitter 
identifying codes, means to automatically com­
pare the message and transmitter identifying 
codes stored in said second storage medium 
against other automatically established codes 

What is claimed w: 
1. In a telegraph switching system, a switch_-

45 representing the message and transmitter, and 
means operative on the failure of said message 
and transmitter identifying codes to correctly 
compare with said established codes to halt op-

ine; office having a plurality of incoming and a ;;o 
pluralit:v of outgoing telegraph .channels, means 

eration of said reperforator. 
6. In a telegraph switching system, a storage 

controlled code signal transmitter, a plurality 
of reperforators, means for establishing a trans­
mission path from said transmitter to a selected 
one of said reperforators whereby said reper-

for storing messages received over any one of 
said incoming channels in a first storage me­
dium an associated second storage medium con­
trolli;,_g transmitting means for transmitting to 
an associated one of said outgoing channels, 
means for transferring a message stored in one 
of said first mediums to one of said second me­
diums, individual indicating means associated 
with each one said incoming channels for auto­
matically establishing message identifying codes 
and means for checking a part of the signals 
transferred to a second storage medium against 
signal representations established in said indi­
cating means of the channel of the first storage 
medium from which the message is transferred. 

2. In a telegraph switching s:vstem, a storage 
controlled code signal transmitter, a plurality of 
reperforators, means for establishing a trans­
mission path from said transmitter to a selected 
one of said reperforators whereby said reperfo­
rator stores codes received from said transmit-
ter in a second storage medium, a device for au­
tomatically establishing codes to identify said 
transmitter, and means for comparing :pr~d.El-

;,3 forator stores codes received from said transmit­
ter in a second storage medium, a device for es­
tablishing codes to identify said transmitter, 
means for comparing predetermined of the codes 
stored in said second medium with those estab-

GO lished by said device, an alarm device and means 
for operating said alarm device when the com­
pared codes stored . in said second medium are 
different from those established by said device. 

7. In a telegraph switching system, a storage 
65 controlled code signal transmitter, a plurality of 

reperforators, means for establishing a trans­
mission path from said transmitter to a selected 
one of said reperforators whereby said reper­
forator stores codes received from said transmit-

70 ter in a second storage medium, means estab­
lishing electrical connections to represent codes 
identifying said transmitter and message num­
bers, means for comparing predetermined of the 
codes stored in said second medium with those 

75 (ll?t!tlJlieheq l;>y said means, and means to dises-
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tablish said transmission path when the com­
pared codes are different. 

8. In a telegraph switching system, a switch-
ing center having a plurality of incoming chan­
nels and a plurality of outgoing channels, indi- 5 
vidual switching mechanisms for each incoming 
channel for establishing transmission paths 
therefrom, one at a time, to selected outgoing 
channels, control means common to a plurality of 
said switching mechanisms for controlling the 1 o 
same, means for automatically associating said 
control means with said switching mechanisms 
one at a time to control the same independently 
of paths established through other of said con­
trolled switching mechanisms, an alarm and i5 
means operative on the failure of said control 
means to control a switching mechanism to es­
tablish a transmission path within a predeter­
mined length of time after association with one 
of said switching mechanisms to operate said 20 
alarm. 

9. In a telegraph switching system, a switch­
ing center having a plurality of incoming chan­
nels and a plurality of outgoing channels, sig-
nal storage and repeating equipment associated :.:,3 
with each incoming channel for storing received 
messages, switching mechanisms individual to 
each incoming channel for establishing trans­
mission paths one at a time from associated re­
peating equipment to selected outgoing chan- :;o 
nels, a common control means for said switching 
mechanisms, said control means controlling one 
of said switching mechanisms at a time and in­
dependently of paths established through other 
of said switching mechanisms, means controlled 85 
by the number of unrepeated stored messages 
for electrically requesting the common control 
means to control the associated switching mech­
anism, an alarm and means for operating said 
alarm when said request is not answered within ,JO 
a predetermined period. 

10. In a telegraph switching system, a switch­
ing center having a plurality of incoming chan­
nels and a plurality of outgoing channels for the 

►-- _transmission of message groups of signals, indi- 45 
victual switching mechanisms associated with 
each incoming channel for establishing trans­
mission paths therefrom, one at a time, to se­
lected outgoing channels, automatic control 
means for said switching mechanisms, said con- 50 
trol means controlling one of said switching 
mechanisms at a time and independently of paths 
established through other of said switching 
mechanisms, means for indicating the number 
of unswitched message groups received over an 5;; 
incoming channel, and means controlled by said 
last mentioned means to initiate operation of 
said control means and switching mechanism to 
establish a transmission path. 
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each incoming channel for storing received mes­
sages, automatic switching mechanisms indi­
vidual to each incoming channel for establishing 
transmission paths one at a time from associated 
repeating equipment to selected outgoing chan­
nels, normally inoperative means responsive to 
selecting code signals accompanying each mes­
sage group for controlling said switching mech­
anisms, means for indicating the number of un­
repeated complete stored messages and means 
controlled by said last mentioned means for in­
itiating operation of said normally inoperative 
signal responsive means. 

13. In a telegraph switching system, a switch­
ing center having a plurality of incoming chan­
nels and a plurality of outgoing channels, sig­
nal storage and repeating equipment associated 
with each incoming channel for storing received 
messages, switching mechanisms individual to 
each incoming channel for establishing trans­
mission paths one at a time from associated re­
peating equipment to selected outgoing channels, 
a common control means for said switching 
mechanisms, means controlled by the unrepeat­
ed complete stored messages for conditioning 
said common control means to control the asso- • 
siated switching mechanism to establish a trans­
mission path, an alarm and means for operating 
said alarm when said transmission path is not 
established within a predetermined period. 

14. In a telegraph switching system, a switch­
ing center having a plurality of incoming chan­
nels and a plurality of outgoing channels, sig­
nal storage and repeating equipment associated 
with each incoming channel for storing received 
messages, switching mechanisms individual to 
each incoming channel for establishing trans­
mission paths one at a time from associated re­
peating equipment to selected outgoing chan­
nels, a common control means for said switch­
ing mechanisms, a message waiting indicator to 
indicate the number of unrepeated complete 
stored messages at the storage and repeating 
equipment of an incoming channel, and means 
controlled by said indicator to initiate said con­
trol means and switching mechanisms into oper­
ation to establish a transmission path. 

15. The method of operating the switching 
center of a telegraph switching system which 
comprises the steps of storing message signals 
received over incoming lines in associated first 
storage mediums, transmitting the stored mes­
sages intraoffice to a sending position associat­
ed with an outgoing line and restoring the same 
thereat in a second storage medium and check­
ing at least a part of the signals of each mes­
sage stored in said second storage medium against 
independently established codes identifying the 
first storage medium in which the representative 11. In a telegraph switching system, a switch- 60 message appears. ing center having a plurality of incoming chan- WILLIAM B. BLANTON. 

GEORGE G. LIGHT. 
nels and a plurality of outgoing channels, signal 
storage and repeating equipment associated with 
each incoming channel for storing received mes­
sages, switching mechanisms individual to each !;.~ 
incoming channel for establishing transmission 
paths one at a time from associated repeating 
equipment to selected outgoing paths, means 

• controlled by the number of unrepeated stored 
complete messages for initiating into operation 70 
the associated switching mechanisms. 

12. In a telegraph switching system, a switch-
ing center having a plurality of incoming chan­
nels and a plurality of outgoing channels, signal 
lltorage and repeating equipment associated with 75 

REFERENCES CITED 
The following references are of record in the 

file of this patent: 
UNITED STATES PATENTS 

Number 
1,738,564 
1,970,337 
2,088,750 
2,193,967 
2,293,704 
2,369,935 

Name Date 
Christian ___________ Dec. 10, 1929 
Pope _______________ Aug, 14, 1934 
Kinkead ____________ Aug. 3, 1937 
Kleinschmidt _______ Mar. 19, 1940 
Blanton ____________ Aug. 25, 1942 
Bacon ______________ Feb. 20, 1945 


	Drawings
	Front Page
	Specification
	Claims

