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UNITED STATES PATENT OFFICE 
2,654,797 

TELETYPEWRITER SWITCHING SYSTEM 
George J. Knandel, Glen Rock, N.J., assignor to 

Bell Telephone Laboratories, Incorporated, New 
York, N. Y., a corporation of New York 

Application September 1, 1949, Serial No. 113,631 
(C. 18-2) 19 Claims. 

1. 
This invention relates to teletypewriter ex 

change systems and particularly to those SyS 
tems characterized by the provision of one or 
more unattended automatic Switching centers 
for establishing communication circuits between 
a central office and a plurality of subscriber Sta 
tions, the telegraph lines of which terminate in 
the automatic switching center. 

Teletypewriter exchange systems of the type 
in which an automatic Switching center is in 
terposed between a group of Subscriber Stations 
and a central office are frequently identified as 
"satellite office' systems or “concentrator unit' 
system. They have especial utility under the 
circumstance that the traffic between a central 
office and a plurality of subscriber stations in a 
relatively remote area may be handled over a 
considerably smaller number of communication 
circuits than the number of subscriber Stations 
in the area. Accordingly, an unattended auto 
matic switching or “satellite' center is located 
in the general area of the Subscriber stations, 
the lines of the subscriber stations terminate in 
the automatic Switching center, and a number: 
of trunk circuits sufficient to accommodate av 
erage peak loads of traffic interconnect the auto 
matic switching center and a central office. The 
Subscriber station lines have access to the trunk 
circuits and vice versa through the automatic 
Switching mechanism of the unattended Switch 
ing center. 
Systems of the above described type with ref 

erence to which the present invention repre 
Sents a modification and improvement, are 
shown in Patent 2,228,279, granted January 14, 
1941 to C. W. Lucek, Patent 2,340,599, granted 
February 1, 1944 to F. S. Kinkead et al., and 
Patent 2,368,666 granted February 6, 1945 to J. 
A. Krecek, and the disclosures of these patents 
are incorporated herein by reference as part of 
the present Specification. 
The Systems shown in tihe Lucek, Kinkead et, 

al. and Krecek patents are predicated upon a 
traffic situation in which a very large percentage 
of the traffic passing through the automatic 
Switching center involves intercommunication 
between any subscriber station served by that 
automatic switching center and a subscriber sta 
tion located in a distant area, and served directly 
or indirectly by the central office, so as to be 
reachable only through that office. in accord 
ance with this premise the systerns shown in 
the patents above-identified have no provision 
for direct intercommunication between two sub 
Scriber. Stations served by an unattended auto 
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2 
matic SWitching center through that center, and 
Such intercommunication may be had only by 
the completion of a communication channel 
from a calling Subscriber station through the 
automatic Switching center and over one of the 
trunk circuits to the central office, the comple 
tion of a communication circuit from the central 
office over another of the trunk circuits and 
through the automatic Switching center to the 
called Subscriber station, and the interconnec 
tion of the two trunk circuits at the central 
office. 

It is an object of the present invention to pro 
vide in a “satellite office” type of teletypewriter 
Switching System, switching mechanism by means 
of which any subscriber station served by that 
center may have direct access to the line of any 
other subscriber station served by that center 
as well as access to any trunk circuits extending 
to a central office. 

It is a further object of the invention to pro 
Vide message storage mechanism and switching 
means for automatically associating the message 
Storage mechanism with a calling subscriber's 
line or with a trunk circuit over which a mes 
Sage is to be transmitted from the central office, 
when the called subscriber's line is busy, so that 
from the standpoint of the calling station, where 
ever located, message transmission proceeds as 
if the connection had actually been extended 
through to the called subscriber's line, and the 
storage message is retransmitted to the called 
Subscriber's line when that line becomes idle. 
According to the present invention, there have 

been added to the automatic switching center 
of the type shown in the patents identified above, 
communication circuits somewhat in the nature 
of trunk circuits, but located wholly within the 
automatic Switching office, and adapted to in 
terconnect the lines of two subscriber stations 
Served by the automatic switching office, and 
these circuits will hereinafter be referred to as 
line junctors. Any subscriber station served by 
the automatic switching center has access to the 
line junctors in addition to having access to the 
trunk circuits as disclosed in the patents. A 
line junctor may be seized in response to the 
placing of a call for any other subscriber sta 
tion served by the automatic switching center, 
to establish a communication path between the 
calling Subscriber station and the called sub 
Scriber station in the event that the latter sta 
ion is idle. In the event that the called sub 
Scriber station is busy, the line junctor estab 
lishes a communication path between the calling 
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Subscriber station and an idle one of a plurality 
(of overfioW lines contained wholly within the 
automatic SWitching center and terminating in 
a reperforator. Upon the completion of the 
communication path to the called subscriber sta 
tion or to an overflow line, a signal is transmit 
ted to the calling Subscriber authorizing him to 
proceed with message transmission. At the con 
clusion of the message transmission, the calling 
Subscriber transmits a, disconnect or end of 
message signal which is effective to restore the 
line junctor circuit to normal condition, thereby 
disconnecting the calling subscriber's line from 
the called subscriber's line or from the overflow 
line as the case may be. 

In the case of the storing of the message by 
the reperforator of an overflow line, the tape 
containing the message is placed in a transmit 
ter from which a communication path may be 
extended by a patching cord to a jack associ 
ated with the called subscriber's line. When the 
called subscriber's line becomes idle, this con 
nection is inade, the called subscriber is rung 
to start the receiving apparatus and render it 
receptive to the message, and the transmitter 
is started. Thereafter, the message is trans 
raitted to the called Subscriber station and at the 
end of the message a disconnect signal perfo 
rated in the tape as a part of the message stor 
ing operation shuts down the called subscriber 
station, and this operation causes a disconnect 
indicator to be activated at the switching cen 
ter. Thereupon the attendant removes the cord 
cOInnection. 
AS is disclosed in the patents above identified, 

a call from the central office to a subscriber sta 
tion served by the automatic switching center ar 
rives at the attomatic Switching center over one 
of the trunk circuits and causes a director circuit 
to operate the link circuit to connect the trunk 
circuit, to the called Subscriber's line. In accord 
ance with the present invention, when the di 
rector circuit Seeks to Connect the trunk circuit 
through the link circuit to a Subscriber's line 
that is busy, the director causes the trunk cir 
cuit to be connected instead to an idle one of 
the overflow lines which terminate in reperfo 
rators. There pon, a signal is returned to the 
centra office authorizing the transmission of 
the meSSage to begin and the meSSage Will be 
recorded in the form of perforated tape. The 
dis?onnect, signal transmitted from the central 
office at the end of the message will cause the 
trink circlit, to be disconnected from the over 
flow line and to be restored to normal and there 
after the retransmission of the stored message 
to the called subscriber station is handled in 
the manner hereinbefore described. 
In the case of a call from One Subscriber to 

another Served by the automatic switching sta 
tion, the seizure of a line junctor by the calling 
station is substantially the equivalent of an in 
coming call on a trunk circuit, the director cir 
cuit being caused to operate the link circuit to 
connect the seized line iunctor to the called sub 
scriber's line. If the director circuit finds that 
the called sibscriher's line is busy, it connects 
the line junctor to an overflow line and the call 
proceeds as hereinbefore described. 

For a complete understanding of the inven 
tion reference may be had to the following de 
tailed description to be interpreted in the light 
of the accompanying drawings comprising 23 
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4 
24 and the remainder of which contain single 
figures. 

Fig. 1 shows a local subscriber station circuit 
for an attended station arranged for keyboard 
transmission only; 

Fig. 2 shows a local subscriber station circuit 
arranged for operation on an unattended basis, 
and provided with keyboard and tape transmit 
ters; 

Fig. 3 shows a toll subscriber station circuit; 
Fig. 4 shows a toll subscriber's line termination 

circuit; 
Fig. 5 shows a subscriber's line circuit which 

will operate with either a local subscriber sta 
tion circuit or a toll subscriber line termination 
circuit; 

Fig. 6 shows a subscriber's line Sequence cir 
cuit; 

Fig. 7 shows a link circuit for interconnecting 
subscriber's line circuits and trunk circuits; 

Fig. 8 shows a link circuit for interconnecting 
two subscriber stations under the control of and 
through a line junctor; 

Fig. 9 shows a line junctor circuit; 
Fig. 10 shows a line junctor sequence circuit; 
Figs. 11 and 13 show the automatic SWitching 

station termination of an automatic signaling 
operator office trunk circuit extending to a dis 
tant central office. 

Fig. 12 shows a trunk sequence circuit; 
Fig. 14 shows an all-trunks busy and all-junc 

tors busy circuit; 
Figs. 15, 16, 17, 18 and 19 show a director 

circuit; 
Figs. 20 and 21 show a miscellaneous alarm 

circuit; 
Fig. 22 shows line circuits for an overflow 

line system; 
Fig. 23 shows overflow line terminations and 

transinitters for retransmitting meSSages re 
ceived in storage. 

Fig. 24 is a block diagram showing how FigS. 1 
to 23, inclusive, may be placed to form a con 
plete circuit diagram. 
The numbering of the various pieces of appa 

ratus and parts of the circuit shown on the 
various figures has been kept to a rigid plan. 
Thus all numerals on Fig. 2, for instance, are 
numeras between 200 and 299, the hundreds 
nuneral designating the figure of the drawing 
and the other two digits being the reference 
designation for the particular element in that 
figure. Likewise, for example, all of the numer 
als in Fig. 18 lie between 1800 and 1899, and thus 
begin with the numeral 18 designating the figure, 
Manual transmitting local subscriber station. 

initiates call 

In Fig. 1 the conductors 9 and fo2 designate 
the two sides of a subscriber's loop by which 
the local subscriber station of Fig. 1 is connect 
ed to the automatic switching center. Conduc 
tor extends through the winding of a relay 
03 to the upper armature of a relay 04, which 

is deemergized when the station is shut doWri, 
so that the circuit is extended through the up 
per back contact of relay ?04, conductor 06, 
condenser 7 and winding of alternating cur 
rent relay 8 to the other line conductor G2. 
Line conductor 02 extends through a winding 
of the Selectol magnet 93 of a teletypeWriter 
printer, keyboard transmitting contacts f, re 
sistor 2 shunted by normally closed break key 

3 and variable resistance 4 to the upper 
sheets, the first of which contains Figs, 1 and 75 front contact of relay 04. The selector mag 
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net. O9 represents, and will hereinafter be re 
ferred to as the teletypewriter printer and this: 
printer may be of the type shown in Ratent 
1,904,164, granted April 18, 1933 to S. Morton, 
et al. Keyboard controlled transmitting contacts: 
represented by the contacts i º are: also disi-. 
closed ill this patent aid the disclosures of the 
patent is, incorporated herein by reference: as 
part of the present specification. 
The Stations may be activated in preparation 

for the transmission of a message; by the closure. 
of key f6, which completes a circuit from 
ground through the lower make contacts over 
conductor f7. and winding of relay: 8 to 
grounded battery 9. Relay f 8 completes a 
holding circuit from battery, 9 through its 
winding and front contact and lower armature, 
conductor 2, manually operable normally 
closed emergency stop contacts 22 and normal 
ly closed contacts 23 which may be opened by 
the signal: responsive operation of signal respon 
sive: element f24 forming a part of teletypewriter 
i89; It will be apparent that it is only neces. 
Sary to hold key f6 closed momentarily until 
relay -8 operates and locks. 
At its upper armature; and front contact, re 

lay 18 completes a circuit from battery" -j9 
through conductor 26 to operating motor 27 
of teletypewriter 09 and to relay fo4. At its 
upper armature and back contact, the relay O4 
disconnects condenser 07 and relay 08 from 
bridging relation to line conductors 0 and O2 
and establishes a terminating, loop for conduc 
tors f0, and 02 through relay. 03, variable re 
sistor 4, resistor 12 shunted by break key 3, 
keyboard transmitter i? - and teletypewriter 09. 
At its inner lower armature, the relay f O4 

completes a circuit from hattery 19, through a 
slow-operate: relay. 28 the delay in the opera 
tion of which may be provided by a dash-pot 
mechanism i29, inner lower armature: and front 
contact of relay. 04, back contact and armature 
of relay 03, conductor 31, to ground through. 
the lower front contact and armature of relay. 

8, conductor" f2., contacts 22 and 23. 
lay, 28...does not become energized over this cir-. 
cuit. at this: time- because relay. 03 operates on 
line: current through the loop completed by re 
lay '04, and interrupts the energizing circuit of 
relay 28 before that relay has had time to op 
erate. The line current which operates. relay 
03 foWS from: a Source, hereinafter to beiden 

tified at the automatic Switching station, as Soon. 
as relay 64. Substitutes the direct current path 
including printer. 09, transmitter if, break. 
key 3, and resistor f4. for the direct current 
blocking path including condenser f0.7 and al 
ternating current relay 08. For a reason which 
Will be. Set forth hereinafter, two different meth 
ods of placing a call are contemplated, one-in 
Wolving merely the momentary. Operation of key 
f6; the other involving the operation of key 6 
with break key 3 held open. In the former." 
case, full line current flows upon the operation 
of relay 4, and in the latter case reduced, cur-. 
rent flows as a result of removal of the shunt 
around resistor 2. Either value of current is 
sufficient to operate relay: 03. 
With relay f 8 operated from key f-f 6 as pre 

viously described and key 6 not yet released, 
a circuit is traced from battery 9, through the 
upper armature and front contact of relay f8. 

Rei-, 

5. 

0 

20 

25. 

30. 

35 

40. 

5 5. 

60 

0. 

downwardly along conductor 26, through con-. 
ductors 33, 34 and 36, winding of relay 3, 

5, upper front contact of relay 208. 

6 
Gito ground. Relay 37 cperates and connects. 

ground through its lower front contact, and 
arrnature to the right hand terminal of its wind 
ing; in Substitution for the ground supplied over 
conductor 38:from key .. 6, so that relay 3T will 
be held operated after key. If 6 is released. 
Motor 127 is: provided with centrifugally op 

erable make contacts 39: for completing the 
circuit of an answer-back magnet 4. An an 
SWerback, is, required only when the station is to 
be: Started On: an unattended basis under remote 
Control for the purpose of receiving a message, 
and accordingly, the upper armature and back 
Contact of relay. Í37 are interposed between the 
centrifugally controlled contacts 39 and mag 
net. Aid, so that, when the station is started on 
an attended basis. by operation of key i? 6 for 
the purpose of transmitting a message, relay 37. 
Will disable the circuit of answer-back magnet 
4:l before the circuit of that magnet can be 
completed by the centrifugally operable contacts 
39, and answer-back magnet (4 will not be: 

operated. 
The Operations: thus far described, responsive 

to: Operation of key 6, represent the initiation 
of a call by the attendant at the local subscriber 
Station: shown in Fig. 1 and no further opera 
tion is necessary until the automatic switching 
center to: which line conductors. O and 02 ex 
tead. responds to; the initiation of the call, in 
the manner which will be described hereinafter. 
By Way of Summary, the condition of the station 
is assumed to be that relays fo3, 04, 8, and 
37 are operated, and motor 27 running. 
Tape transmitting local Subscriber Station 

initiates. Call 

Fig. 2 shows an alternative form of local sub 
Scriber station which differs from that of Fig. 1 
in several respects, an important one of which 
being that the station is provided with a tape 
transmitter as well as a keyboard transmitter. 
Referring now to Fig. 2, the conductors 203 

and 204 designate the two sides of a subscriber's 
loop by which the subscriber station of Fig. 2 is 
connected to the automatic switching center. 
Conductor 203 extends through the upper arma 
ture and back contact of a relay 26 and through 
the winding of a relay 207 to the upper armature 
of a relay 208 which is deenergized when the 
Station is shut down, So that the circuit is ex 
tended through the upper back contact of relay 
208; conductor. 209, condenser 2, winding of 
alternating current relay 2 f2 and conductor 2 3 
to the other line conductor. 204. Line conductor 
204 extends through the winding of the selector 
magnet 24 of a teletypewriter printer which 
may be similar to that designated by the ref 
erence numeral 09 in Fig. 1, keyboard trans 
mitting contacts 26 which may be similar to 
the keyboard transmitter f f l in. Fig. 1, resister 
2 T shunted by normally closed break key 28, 
stop segment, brushes and collector ring of a tape 
transmitter 29, and variable resistor 22 to the 

Tape trans 
mitter 29, may be of the type shown in Patent. 
2,055,567, granted September 29, 1936 to E. F. 
Watson, and the disclosure of this patent is in 
corporated in by reference to the same extent as 
if included in its entirety. 
The station may be activated in preparation 

for the transmission of a message by the closure 
of key 222. At the upper contacts ground is con 
nected over conductor 223 through the winding 

conductor (38 and upper make contacts of key 75 of relay, 224 to conductor 221 to which grounded 
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battery 228 is connected. Relay 224 becomes 
operated over this circuit. At the upper arma 
ture and front contact of relay 224 a holding 
circuit is completed from the upper terminal 
of the relay through conductor 229, normally 

... closed emergency stop contacts 23f which are 
inanually operable, normally closed contacts 232 
which may be opened by the signal responsive 
operation of signal responsive element 233 form 
ing part of teletypewriter 25, conductor 234 out 
er Upper artnature and back contact of relay 236 
and iniddie lowel back contact and armature of 
relay 23 to ground. At the lower armature 
and front contact of relay 224 a circuit is com 
pleted from battery 223 through, the relay arma 
ture and front contact just mentioned, conduc 
to 238 and the rightWardly extending portion 
of conductor 233 and motor 24, to ground, start 
ing the motor which is provided for driving the 
distributor 2 í S through friction clutch 242, gear 
ing 243 and shaft 244. The sane battery con 
nection is exteided leftwardly through conductor 
239 and through conductors 245, 246, 247 and 
motor 23 to ground, thus starting motor 200 
winich is provided for driving teletypewriter print 
er 8í á and keyboard transmitter 2 6. 
Key 222 also connects ground through its lower 

pair of contacts, conductor 248, winding of relay 
23S and conductors 249 and 227 to battery 228 
thus causing relay 236 to be operated. At its 
outer upper arnature the relay 236 transfers the 
holding circuit for relay 224 from the ground 
connection Supplied through the middle lower 
arnature and back contact of relay 23 to ground 
On the front contact which the outer upper arma 
tlire of relay 236 now engages. At its upper arma 
ture the relay 235 disables the energizing circuit 
for relay 258 to prevent the energization of that 
relay Over a circuit traced from ground on the 
tlypper arnature of relay 25 through conductor 
252, the Winding of relay 28, conductor 253, in 
ner upper &rnature and back contact of relay 
238, conductor 25á, and centrifugally operated 
Coatacts 256 which close when motor 29 comes 
313 to Operating speed, to battery 258. At its in 
neir lower arrinature relay 235 constitutes for the 
ground connection supplied from key 222 through 
Conductor 248 the ground connection supplied 
over conductor 229 and through the upper front 
contact and armature of relay 224, conductor 
23 and the innermost lower armature of relay 
23i, thus establishing a holding circuit for that 
relay. At its middle lower armature relay 236 
disables the energizing circuit for relay 25. At 
its Ollier lower armature relay 236 prepares an 
energizing circuit for a relay 25, the path being 
traced from the lower terminal of that relay 
through conductor 262, the front contact and 
outer lower armature of relay 236 and conductor 
253 to the front contact associated with the outer 
lower armature of relay 298. 
At the time that relay 224 connected battery 

228 over conductors 239 and 245 to conductor 246 
this connection was extended from conductor 245 
through conductor 234, the back contact and 
Outerrost upper armature of relay 23, conductor 
256 and winding of relay 228 to ground thus oper 
ating the relay 23. At its upper armature the 
relay 28 closes a direct current loop between line 
conductors 23 and 284, opening the circuit of 
alternating current relay 22. With the direct 
Cllrrent loop completed, relay 207 operates on 
Current Supplied over the line conductors from 
the automatic Switching center. As in the case 
of the station shown in Fig. 1, a call may be 
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8 
initiated at the station shown in Fig. 2 without 
or with break key 23 operated. In the latter 
case, reduced line current will flow When relay 
238 operates, due to the presence in the circuit 
of resistor 27 when break key 28 is open, but 
either value of current is Sufficient to operate 
relay 207. Relay 208 seeks to complete an ener 
gizing circuit for slow-operate relay 26, the cir 
cuit, being traced from battery 228 through con 
ductors 227 and 299, winding of the relay 26, 
conductor 298 the inner lower armature and front 
contact of relay 298, the back contact and arma 
ture of relay 20, and conductor 268 to the upper 
armature of relay 224, which is grounded over 
a circuit previously traced. However, relay 20 
operates immediately after relay 208, and pre 
vents the completion of this circuit. Relay 208 
also prepares an energizing circuit for relay 26, 
which is traced from the make contacts of relay 
237, prevented from operating by relay 20, con 
ductor 263, outermost lower armature and front 
contact of relay 236, conductor 262, winding of 
relay 2S, conductors 239 and 238, front contact 
and lower arrnature of relay 224, conductor 227 
to battery 223. With the station shown in Fig. 2 
in the condition thus far described, namely, with 
the motors running and relays 208, 224 and 236 
energized, the station awaits the response of the 
satellite office station to the call thus initiated. 

Toli subscriber Station initiated a call 
The circuit of a toll subscriber station is shown 

in Fig. 3. A single line conductor 305 extends 
from the toll subscriber station to the automatic 
switching center and with the toll subscriber sta 
tion in the shut-down condition the line conduc 
to 35 is terminated in a path through the nor 
mally closed recall key 306, springs and 2 of 
a local test key 30, conductor 398, upper arma 
ture and back contact of a relay 3S, condenser 
3 li f and ringer 3 2 to ground and in parallel 
therewith through condenser 33 and alternating 
current relay 34 to ground. A call is initiated 
by the momentary operation of call key 36 which 

5 completes a circuit from ground through the 
lower make contacts of the key, conductor 3 
and winding of relay 38 to ground battery 39. 
At its lower armature and front contact relay 
38 establishes a holding circuit from ground 
through the normally closed selectively operable 
stop contacts 32 and normally closed manually 
operable emergency stop contacts 322. At its 
upper armature and front contact the relay 38 
connects battery 39 to a conductor 323. A path 
extends from conductor 323 through motor 324 
to ground so that the motor is set in Operation. 
Motor 324 is employed for driving a keyboard 
transmitter 326 and a teletypewriter printer rep 
resented by selector magnet 32". A path also 
extends from conductor 323 through the winding 
of relay 399 to ground so that this relay operates. 
At the upper armature of relay 33, conductor 

308, which is the extension of line conductor 395 
is disconnected from ringer 32 and alternating 
current relay 34 and is connected through the 
operating winding of biased polar relay 328, the 
operating winding of biased polar receiving relay 
329, interference suppressor coils 33 and 332, 
armature and marking contact of biased polar 
transmitting relay 333, interference SuppreSSOr 
coil 334 to the negative terminal of direct current 
power supply 336. The positive terminal of the 
power supply 336 is connected through interfer 
ence suppressor coil 337, the marking contact and 
armature of biased polar transmitting relay 338 
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and interference suppressor coil 339 to ground. 
From the junction of interference suppressor coils 
33 and 332 a branching path is traced through 
selector magnet 32T of the teletypewriter printer, 
which may beof the same type as that Shown in 
Figs. 1 and 2, varistor 34 shunted by condenser 
342, interference Suppressor coil 343, marking con 
tact and armature of receiving relay 329, inter 
ference suppressor coil 364 and springs 5 and 4 
of local test key 30 to ground. From this it will 
be apparent that if line conductor 365 is con 
nected at the automatic switching center to 
ground or to battery or other direct current power 
supply in series aiding relation to the power Sup 
ply at the subscriber station, to cause marking 
current to flow over line conductor 395 to ground 

O 

5 

at the left hand terminal of coil 339, the arma 
ture of receiving relay 329 will be operated to 
marking and selector magnet 32 Will be enei 
gized, the varistor 34 f being so connected as to 
present low impedance to current in one direc 
tion, which is the marking condition, and to pre 
sent high impedance to current in the opposite 
direction, which is the spacing condition. 
At its inner lower arriature and front contact 

20 

25 
the relay 309 prepares a path from battery 39 
through the winding of Irelay 346, which hasa slowªy 
operate characteristic by virtue of dash-pot 347, 
conductor 348, inner lower armature and front 
contact of relay 309 to the armature of relay 328. 
Relay 328 has no circuit connection to its marking 
contact, but only to its spacing contact. With 
relay 309 operated, marking current flows in the 
line and operates relay 328 to marking, thus pre 
venting the completion, by the inner lower arma 
ture and front contact of relay 369, of the operat 
ing circuit of slow-operate relay 346. 
A further circuit completed by relay 38 is 

traced from battery 39 through the upper arma 
ture and front contact of the relay, downwardly 
from the front contactalong conductor 323, con 
ductors 353 and 354, Winding of Irelay 356, con 
ductor 355 and upper make contacts of key 3 6 to 
ground, operating relay 35S. At its upper arma 
ture relay 356 disables the energizing circuit for 
answer-back magnet 35 so that that magnet Will 
not be operated When centrifugally operated con 
tacts 358 close as motor 324 comes up to speed. 
At its lower armature and front contact the relay 
356 supplies a ground connection for holding it 
self operated after key 36 is released. The sta 
tion is now in condition for the transmission of 
messages into the automatic switching center, 
with relays 309, 38, and 356 energized and relays 
328 and 329 operated to marking. 
A call may be placed from the station shown 

in Fig. 3 in either of two ways, namely, with 
break key 36 closed or open. The break key is 
included in a circuit traced fron the positive ter 
minal of power source 336 through conductor 362, 
transmitting contacts 326, break contacts of key 
36, conductor 363, springs 8 and 9 of test key 
37, conductors 364 and 368, operating windings 
of transmitting relays 338 and 333 to the negative 
terminal of power source 336. With this circuit 
closed, the relays will be operated to marking and 
impress a marking potential upon line conductor 
305 when relay 3C9 operates. If break key 36 ? is 
open when key 3.6 is operated, this circuit will be 
open, the transmitting relays will be operated to 
Spacing by current through their biasing wind 
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Toll subscriber's line circuit responds to call 
Line conductor 385 is extended through Fig. 2 

as conductor 205 and into Fig. 4 as conductor 405 
where a path is traced through the armature and 
back contact of relay 406, the operating winding 
..of repeating relay 407, operating winding of 
signal repeating relay 408, retardation coil 409 
(and associated resistors 4, Winding of relay 42, 
upper armature and back contact of slow release 
relay 43 and Winding of relay 44 to ground, 
Relay 4, is polarized and is so connected that it 
does not operate on marking current from the toll 
subscriber station, but does operate on spacing 
current. Relay 42 operates upon the completion 
of the line circuit at the toll Subscriber station for 
the flow of current over line conductor 305 re 
gardless of the polarity of that current. Relay 412 
COEnpletes a circuit traced from ground on the 
armature of relay 407 through the marking con 
tact, conductor 4-6, Winding of alternating cur 
rent relay 411, armature and front contact of 
relay 42, conductors. 4f 8 and 419, resistors 42 f 
and 422 to battery 423. Relay 4f7, being an alter 
nating current relay, will also energize on direct 
current and accordingly Operates, completing a 
circuit from ground through its armature and 
front contact, the armature and right-hand con 
tact of relay 44, assuming that the station in Fig. 
3 impresses marking potential on line 305, and 
the winding of relay 43 to battery 424, thus oper 
ating relay 43. At its upper armature the relay 
fi3 interrupts the circuit through the winding of 
relay 44 and transfers the line circuit extending 
to the toll Subscriber station to the arrnature of 
repeating relay 426 which engages the grounded 
marking contact. The flow of marking current in 
the line is maintained since the ground on the 
marking contact of relay 426 is substituted for 
the ground on the winding of relay 4 4. 
At its lower armature and front contact relay 

413 completes a circuit from ground through 
conductor 427 and the winding of relay 428 to 
battery 429. At its armature f and back contact 
the relay 428 interrupts a conductive path from 
"conductor 43 of the telegraph transmission cir 
cuit to an alternating current relay 432, the 
function of which is to respond to ringing cur 
rent. At armatures 2 and 3 a signal transmis 
Sion termination for conductor 43 is estab 
lished through the armature 2 and front con 
tact, Operating winding of repeating relay 426, 
front contact and armature 3 of relay 428, con 
ductor 433 and armature and marking contact 
of repeating relay 408 to ground. The engage 
ment of arnature 4 with its front contact per 
forms a useful function only when relay 43 it is 
operated. This relay is operable from the left 
hand contact of relay. 4 is as will be described 
later. Armature 5 of relay 428 connects a con 
denser 436 and resistor. 437 in series therewith 
across the make contacts of relay 412 to provide a 
storage path for current to energize alternating 
current relay 4? if the relay 412 releases while 
rtlay 407 Operates between marking and spac 
ing contacts in response to signals received from 
the toll subscriber station in Fig. 3. At arma 
ture 6 and the front contact of relay 428 battery 

70 

ings from power source 336, and upon the opera 
tion of relay 309, a spacing potential will be im 
pressed on line conductor 305. .? 75 

423 is connected through resistors 422 and 438 
to the lower terminal of the winding of alter 
nating current relay 4f7 and to the marking 
contact of repeating relay 407. With relay 407 
engaging the marking contact current flows 
from battery 423 through resistor 422 and di 
Vides, some-flowing through resistor 438, arma 
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and 2034 to the front contact associated with the 
inner lower armature of relay 200 f. From the 
inner upper front contact of relay 6.2 a path is 
traced through conductor 636, armature 2 and 
front contact of relay 604, conductor 647 which 
extends into Fig. 5 as conductor 547 from Which 
parallel branches extend. One branch includes 
conductor 549, conductor group 55 of Fig. 5, 
group 5 of Fig. 7, group 85 of Fig. 8, conductor 
849, Winding of hold magnet 80 to battery. The 
other branch extends through the break contacts 
of jacks 5d and 518, conductors 55, 751, 85i, 
95, and 55' to the outer right-hand front con 
tact of relay 50. Accordingly, the path through 
this branch is incomplete and although the path 
through the other branch includes the winding of 
hold magnet 80 there is no closed circuit through 
the path because ground is withheld at the inner 
lower armature of relay 200. 
From the outer upper armature of relay 6.2 a. 

conductive path is traced through conductors 
63, 837, 23 of Fig. 12, conductor i437 of Fig. 14 
to the upper armatures of relayS 40 and 42 i. 
These armatures have no back contacts and the 
relays are assumed to be released at this time.so 
that the path is not extended to the grounded 
front contact of either armature. From the 
outer upper front contact of relay 612 a conduc 
tive path is traced through conductor 638, arma 
ture and front contact of relay 604, conductor 
652, conductor 552 of Fig. 5 and winding of relay 
5 S to battery 509. Due to the fact that ground 
connection is Withheld at the upper front con 
tact of relays 49i and 402, the circuit of relay 
56 is not completed. At itS. Outer loWeir arma 
ture and front contact relay 62 completes a 
conductive path from battery 626 through the 
winding of relay 6i, the Specified arnature and 
front contact of relay 612, conductors 646, 844, 
244, 544, 644, and 2044, upper armature and 
back contact of relay 20 , conductor 2046, con 
ductor - 1346 of Fig. 16, conductor 546 of Fig. 15 
and conductor 246 of Fig. 1.2 to the middle lower 
armatures of relays 12 4 6, 228, and í 229 which, 
having no back contacts, and the relays being 
released, terminate the path. A branching path 
from conductor 2044 in Fig. 20 is traced through 
conductor 22, the lower armature and back-con 
tact of relay 203 and conductor 204 which ex 
tends into Fig. 21 as conductor 24 to the front 
contact associated with the outer upper arma 
ture of a relay 2 ft. As this relay is assumed to 
be deemergized the path terminates at this point, 
and, accordingly, the relay 6, through the wind 
ing of which the path was traced, does not become 
energized. All possible paths established by re 
lay 6, 2, when operated have now been traced and 
the only one which is found to have resulted in 
the completion of a circuit is the path traced 
through the winding of relay '09. 
At its left-hand armature relay f is completes 

the energizing circuits of relays O21, 022. and 
823. Relay 92 through its front contact and 
inner right-hand armature and through the 
right-hand armature and front contact of relay 
i () (9 completes the circuit of relay 1024 which 
operates. 
front contact relay 024 completes a holding cir 
cuit for relay 02. At its right-hand armature 
relay 924 completes a circuit from battery 103 
through the right-hand armature and front con 
tact, conductors f 032, 932, 832, i 232, Í 532, and 
2032, and Winding of relay 206 to ground thus 
operating this relay. At its inner left-hand 
armature and front contact relay 024 completes 

At its outer left-hand armature and 
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a circuit. from ground through the front contact 
and inner right-hand armature of relay 02, 
right-hand armature and front contact of relay 
iO 9, front contact and inner left-hand armature 
of relay fo24, conductor 933, middle armature 
and back contact of relay 034, conductor 036, 
conductor 936 of Fig. 9 and winding of relay 90 
to battery 902, and relay 9 becomes operated. 

Relay 9C completes a holding circuit for itself 
from ground through its inner upper arrinature 
and front contact, conductor 33, conductor 037, 
armature li and back contact of relay i634, con 
ductors (38 and 938, inner lower armature and 
front contact and winding of relay 90 to battery 
92. At its Outer lower arnature the relay 9 
prepares an energizing circuit for relay 034 in a 
path traced from battery fo39, winding of relay 
634, conductor 942, conductor 942, outer lower 
armature and front contact of Irelay 962, con 
ductors'943 and (43, back contact and left-hand 
armature of a relay 040, conductor 0.7 to the 
back contact aSSociated With the left-hand arma 
ture of relay f (9. As this relay is energized at 
this time and its left-hand armature is engaging 
the front contact, the relay fC34 does not op 
erate. The relay 90 also completes the emer 
gizing circuit for a relay 903 in a circuit traced 
from ground through the outer upper armature 
and front contact of relay 90?, conductor 904, 
conductor 906, and winding of relay 993 to bat 
tery 907. 
At its armature 8 and front contact the relay 

303 completes the filiament circuit of a vacuum 
tube 98 which has a condenser charging circuit 
asSociated with its control grid, but the Con 
denser is at this time held discharged by a ground 
connection Supplied through the inner lower ar 
mature and back contact of a relay 999, so that 
tube 908 does not yet become conductive. At its 
armature f and front contact relay 993 connects 
telegraph battery 9 to the marking contacts 
of repeating relays 92 and 93. This battery is 
also connected through the biasing winding of 
each of the repeating relays 92 and 93 and 
through the armature and Spacing contact of 
the other to ground, thereby energizing the bias 
ing windings. At its armature 2 and front con 
tact relay 983 connects ground over conductor 
925 and winding of sleeve relay 920 to sleeve 
conductor 94 Which, together With tip conduc 
tor 96, ring conductor 97 and select magnet 
conductor 9 fe, extend into Fig. 8 by Way of 
dot-and-dash lines 922 and 822. In Fig. 8 this 
group of conductors is represented by sleeve 
conductor 8 {4, tip conductor 816, ring conduc 
tor 87 and Select magnet conductor 88 of a 
link circuit. 
At its armature 3 and front contact relay 

93 completes a circuit from ground over con 
ductor 99, the outer armature and back con 
tact of sleeve relay 92 and winding of select 
magnet control relay 92 to battery 923, and the 
relay 92 operates. With relay 92 operated, bat 
tery 923 is connected over conductors 9-8 and 
8-8 and through the winding of select magnet 
83 to ground and this magnet operates and 
in turn completes a circuit from ground through 

i itS armature and front contact and through con 
ductor 84 cominon to the front contacts of 
all of the link circuit Select magnets in Figs. 7 
and 8, conductors 805, £205, 505, 1605, 2005 
and Winding of slow-operating relay 200 to bat 
tery 200i, and relay 200 operates after a delay, 
for a purpose which Will be described later. With 

5 select magnet 803 operated a plurality of sets of 
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cross bar switch contacts 842, 843, 893, 894, 895, 
and 847, are prepared for operation. The selec 
tion and operation of a particular Set of CrOSS 
bar switch contacts will depend upon the op 
eration of one of several hold magnets, Such as 
the magnet 80. 
At its armature 4, the relay 903 extends a 

ground connection over conductor 924, winding 
of a sleeve relay 930 to a sleeve conductor 929 
which is associated with tip conductor 93, ring 
conductor 9 C and select magnet conductor 933 
which, as a group are represented by dot-and 
dash line 939 and in Fig. 8 by dot-and-dash line 
839, the conductors appearing in Fig. 8 as 829, 
831, 80 and 833, respectively. 
At its armature 5 and front contact relay 903 

completes a circuit from ground Over conductor 
927, the outer lower armature and back con 
tact of relay 930, conductors 944, 044, and wind 
ing of relay 008 to battery 948, and the relay 
008 operates. 
At its armature and back contact the relay 
O08 interrupts a conductive path which is traced 

from ground on the spacing contact of repeat 
ing relay 93 through the armature of that re 
lay and the operating winding of repeating re 
lay 9f2, conductors 947, 948 and 949, inner up 
per armature and back contact of a relay 952, 
inner lower armature and back contact of relay 
930, conductor's 953 and 0.53, back contact and 
armature f of relay foo8, conductors 1054 and 
954 and resistor 956 to ground, this path rep 
resenting a holding path for the junctor re 
peater comprising relays 9f2 and 93. Armature 
2 of relay 008 extends a ground connections 
Over conductors | 057 and 957 to the outer arma 
ture of relay 92. As this armature has no front 
contact and relay. 92 is energized at this time 
under the control of relay 903, the circuit ex 
tending from the back contact through con 
ductor 958 and winding of relay 959 to battery 
96 is not completed. At the armature 3 and 
front contact of relay 008 a conductive path 
is extended from the operating winding of re 
peater relay 92 through conductors 947, 962, 
062, armature 3 and front contact of relay 008, 

conductors 063, 763, 1553, and 502, outer left 
hand armature and back contact of relay 503, 
conductors 564 and 704, operating winding of 
a relay 170 f, conductors 764 and i 064, arma 
ture 5 and front contact of relay 1008, conduc 
tors 966, 966, 566, 506, back contact and outer 
right-hand armature of relay 507, conductors 
508 and 738, left-hand armature and back 

contact of relay 1702, conductors 703 and 903 
to the armature of a relay f 90. Since the relay 
99 is not yet operated this circuit is only pre 
pared through the armatures 3 and 5 of relay 
f008 but is not completed. Armature 4 of relay 
008 connects ground over conductor 1067, con 

ductors (767, 706, TOT and 90 and through 
the winding of relay 1902 to battery 1905 thus 
operating relay i902. At armature 6 and front 
contact of relay 008 ground is connected over 
conductor 068, conductor 768 and through re 
sistor 709 to one terminal of condenser T. 
The other terminal of condenser T?i is con 
nected by conductor i7 2 to the outer right 
hand armature of relay T13. A conductive path 
is also traced from conductor. T 2 and the outer 
right-hand armature of Irelay 73 over con 
ductors 4 and 9.f4, to the grid of vacuum 
tube 904 and also through resistor 906 and 

- conductors 1908, 196 and i 7 í 6 to the positive 
terminal of battery 77. This circuit is com 
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pleted in preparation for the charging of con 
denser li li li, but the back contact which the 
outer right-hand armature of relay |Tí3 en 
gages is connected to ground so that the con 
denser cannot charge until this relay becomes 
ellergized. 
Before proceeding with the description of op 

erations reSuiting from the energization of relay 
AS92 a further operation initiated by the relay 
983 Will be considered. This is the operation of 
SiOW. Operating relay 200 resulting from ener 
gization of relay 92; by relay 903 and energiza 
tion of select nagnet 803 by relay 92. Relay 
26 attracts its armatures, and at its inner 
lower arriature it connects ground over con 
ductors 2934, 634, 534, f 234, 834, 634, inner 
Upper armature and front contact of relay 62, 
Conductor 636, armature 2 and front contact 
of relay 64, conductors 647, 547, 549, conductor 
groups 55, 5 and 8f 5, conductor 849 and wind 
ing of link circuit hold magnet 80 to battery 
82, operating magnet 80. The operation of 
the other armature of relay 200 has no sig 
nificance at this time, although it may be noted 
that the energizing circuit of relay 68 is in 
terrupted at the outer lower armature of relay 
208, but relay 68 remains operated through 
its locking circuit. 
At its inner armature, magnet 80 disconnects 

conductor 89 from conductor 82 and connects 
conductor 8iS to cross bar switch conductor 836. 
At its outer arnaature it disconnects conductor 
82 from conductor 83 and connects conductor 
82 to cross bar switch conductor 813. Conduc 
tors 8:2 and 8 9 have previously been traced 
through the Subscriber's line circuit (Fig. 5) to 
the subscriber's line conductors 50 and 502, re 
Spectively, and thus these line conductors have 
now been extended to cross bar switch conduc 
tors 836 and 873, respectively. Magnet 89 also 
closes Cross bar Switch contacts 894 prepared for 
closure by. Select magnet 803, and thereby ex 
tends the paths from conductors 836, 873 and 848 
over conductors 86, 817 and 84, respectively, 
and over conductors 96, 917 and 914, respec 
tively, through the operating winding of repeat 
ing relay 93, to the armature of repeating relay 
92, in the case of conductor 916, through the 
winding of relay 95 to ground in the case of 
conductor 97 and through the winding of sleeve 
relay 920, conductor 925 and armature 2, and 
front contact of relay 903 to ground in the case 
Of conductor 9 Í 4. 
With Hold magnet 80? operated and conduc 

tors 53 and 52f disconnected from conductors 
52 and 5:9, respectively, the previously traced 
circuit through the operating winding of relay 
5 is interrupted, and this relay restores its 
armature to the right-hand contact. Also the 
relay 54 is released. These relays in turn re 
lease relay 528. The latter relay extinguishes 
lamp 536, and releases relay 60 . Relay 60 re 
leases relay 604 which releases relay 614. Relay 
64 releases relay 6 8 which in turn releases relay 
62. Thus the subscriber's line sequence circuit 
and Subscriber's group sequence circuit are re 
Stored to normal. 
With relays 604 and 68 released the original 

energizing circuit for Hold magnet 80 f is inter 
rupted. However, with crossbar switch contacts 
894 closed, a holding circuit for magnet 80 is 
traced from the magnet through conductors 848, 
84 and 94, winding of relay 920, conductor 925 
and armature 2 and front contact of relay 903 to 
ground. As Soon as relay 604 releases current 
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flows in the circuit just traced to maintain Hold 
magnet 80 operated and to operate relay 920. 
Reiay 920 prepares a holding path for relay í 634, 
traced from ground through the front contact 
and inner armature of relay 92, conductors 969 
and 069, to the front contact associated with 
armature 3 of relay (34. Relay 920 also inter 
rupts the energizing circuit for relay 92 which 
releases, and in turn releases Select magnet 883 
of the cross bar Switch. The Select magnet 803 
need not remain energized after Hold magnet 
80 operates, as the latter holds contacts 894 
closed. Magnet 83 in turn releases relay 260, 
Which does not result in the release of Hold mag 
net 80 because this magnet is held by relay 93 
aS described above. 
With relay 68 released as stated above relay 
09 releases. Relays 21, 1022 and 323 do not 

release at this time because they are held by relay 
f024 which in turn is held by relay 90 through 
armatures and back contacts of relay 934. At 
its left-hand armature and back contact the relay 
ffl9 completes a circuit from ground over con 
ductors ?é, left-hand armature and back con 
tact of relay 040, conductors i G43 and $43, front 
contact and Outer lower arnature of relay 9, 
ConductOrS 942 and f2 and winding of relay 
936 to battery fo39 and relay 334 operates and 

locks through its armature 3 and over the circuit 
prepared as-described in the preceding paragraph. 
At the time of operation of cross bar switch 

contacts 894 the subscriber's line conductors were 
extended through those cross bar Switch contacts 
to conductors 816 and 6 II and thence to conduc 
tors 9-6 and 97, which extend through the op 
erating winding of repeater relay 93 to the arma 
ture of repeater relay 912 which has battery on 
its marking contact and through the winding of 
relay 95 to ground, respectively. Since the line 
conductors became interconnected at the sub 
scriber's station by the operation of relay 54 
the circuit of relay 9 5 is completed and this 
relay Operates and connects ground over conduc 
tor 906 to hold relay 93 operated when its origi 
nal energizing circuit shall be interrupted. 
When relay 634 operates as hereinbefore men 

tioned it interrupts the holding circuit for relay 
9 at its armature and back contact. At its 
armature 2 it interrupts the original energizing 
circuit for relay 90 and transfers the path Over 
which relay 96 was energized to the correspond 
ing armature of relay 949 of the next sequence 
circuit associated with another line junctor Such 
as that represented by the rectangle 934 in Fig. 9. 
Relay fo34 does not change the condition of relay 
1008 and this relay remains energized, but relay 
90 releases, and relay O24 also releases, in turn 
releasing relays f2 , iO22, iO23 and 266. 
With relay 92 released as hereinbefore men 

tioned a circuit is traced from ground on the 
armature 2 of relay 1008 through the front con 
tact, conductors | 057 and 957, outer lower arma 
ture and back contact of relay 92, conductor 958 
and winding of relay 959 to battery 96 . Relay 
959 operates and in turn connects battery over 
conductors 933 and 833 to Select magnet 856 

... which reoperates relay 2001 (which is slow to 
operate) and also prepares for Selective Operation 

- the cross bar switch contacts 857, 858, 859, 860, 
86 and 863. These operations occur in prepara 
tion for extending a connection through the link 
circuit to the called subscriber station under the 
control of the director. 
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Director circuit prepares to route 

Subscriber's call 

In the director circuit, the relay 902, operated 
by relay j08, completes the circuit of the fila 
ment of vacuum tube 9 24 from ground on the 
front contact of its outer right hand armature 
through resistors 9 and 92 and conductors 
19í3, 1908, 1913 and 11 í 6 to battery í i í i. At its 
inner left-hand armature it completes the circuit 
of relay 9 from battery 1918 through the 
winding of relay Í9í7, conductor 1919, the noted 
armature and front contact of relay l932, con 
ductors f 92 and 2 and back contact and ira 
ner left-hand armature of relay 11 í 3 to ground. 
At itSmiddle left-hand armature and front con 
tact the relay 1992 connects ground over con 
ductors i 922 and | 22 to:Several branching paths. 
One of these paths is traced through the biasing 
winding of relay fit to battery 23 to bias the 
relay to spacing. Another of these paths 
is traced through the armature and back contact 
of relay f124, conductor 26, back contact and 
right-hand airmature of relay 73, conductors 
32 and 832, normally closed contacts 8 of 

director transmittel 802 and Winding of start 
magnet 833 of the transmitter to battery 1884, 
thus completing the energizing circuit of this 
magnet. Another path is traced over conduc 
tors 33 and i 833 and through a potential 
divider comprising resistors 886, 80 and i808 
to battery 809. This provides the proper po 
tentials for the operating and biasing Windings 
of relay 8 and by Way of conductor 8 for 
the Operating Windings of relays 82, 8f3, 84, 
36 and 87 which are controlled by the code 

contacts of transmitter 82 as will be described 
later. Another path is traced through the op 
erating winding of relay 734, back contact and 
outer left-hand armature of relay í lí3 to the 
armature of relay 70?. Relay 34 operates 
only when relay 7g completes its circuit to bat 
tery on the marking contact in advance of the 
operation of relay 73. At this tine the circuit 
Of the operating winding of relay i3 is not 
complete, itS armature engages the Spacing con 
tact through the influence of the biasing Wind 
ing and relay 34 does not become operated. 

Returning again to consideration of relay 902 
a circuit is completed from ground through its 
Outer left-hand armature and the Winding of 
relay 923 to battery. Relay 923 connects 
ground through its outer right-hand altimature 
and front contact and through conductors 928, 
1723 and 828 to the armatures of relays 812, 
8f3, 84, 8 6 and 87. It connects battery 
924 through its left-hand arnature and front 
contact and through conductors i938, 36 and 
836, driving motor 38 for transmitter 862, 
and current limiting resistor 89, which is short 
circuited by governor contacts 82 while motor 
818 is coming up to speed, to ground. At the 
inner right-hand armature of relay 923 a hold 
ing circuit is traced through conductors 1953, 
í 153, í 553, inner right-hand armature and back 
contact of relay 567, conductors 554, 254,834, 
654 and 602, and the outer upper armature and 
front contact of relay 60 to ground. The pur 
pose of this holding path is to prevent the re 
lease of relay 923 and the consequent decelera 
tion or stopping of motor 88 if it had been 
in operation in connection with the routing of 
another call at the time the Subscriber's se 
quence circuit comprising relays 60 and 694 op 
erated in preparation for the routing of a call 
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from the subscriber's line circuit in Fig. 5. This 
description is proceeding upon the basis that the 
director was not in operation at the time the 
SubScriber's line circuit in Fig. 5 responded to 
the placing of the call and, accordingly, the 
preparation at the outer upper armature and 
front contact of relay 63 of a holding circuit 
for relay 923 had no effect upon that relay. 
The operation of relay 9 resulted from the 

operation of relay f 902 as previously set forth. 
The former relay at its outer left-hand armature 
completes a circuit from ground over conductors 
937 and 737, and the winding of relay 2 

to battery thus operating relay f2. At its in 
ner left-hand armature and front contact relay 
97 connects the sensitive relay 3 in parallel 

with the governor contacts 82 of notor 88 in 
a circuit traced from ground through the Wind 
ing of relay 7 fa, conductors 738 and 938, the 
noted armature and front contact of relay 9:7, 2 
conductors f 939, 739 and 839, and resistor 822 
to the junction of resistor 89 and the battery 
path through the notor. Relay 
operate until motor 88 comes up to speed aid 
opens the governor contacts, thereby removing 2 
the short-circuit across resistor 89. 
At its right-hand armature the relay in 

terrupts a path traced from the upper Spring of 
stop contacts 823 over conductors 84, f4 and 
(94, armature and back contact of relay 9:7, 8 
conductors 942, 742 and 842 and lower Wind 
ing of relay 8 to battery 1809, thus preventing 
stop contacts 823 from operating relay 8: to 
marking as distributor 802 operates while motor 
88 is coming up to speed. At the same a nature : 

the relay f 97 extends a path from conductor 
94 through the front contact of the right 
hand armature of relay 9, conductors 935 and 
745 to the armature of sensitive relay 78. 
With relay 702 operated under the control 

of relay 97, conductor 708 is disconnected 
from conductor 703 and is connected through 
conductor 730, operating winding of relay if A, 
conductors 745 and 740 to the inner right-hand 
armature of relay if 3 through which it will re 
ceive ground connection from conductor 722 
when relay 3 operates. At its inner right 
hand armature relay 02 prepares a path from 
ground over conductor 747 to lamp 43. At 
its outer right-hand armature the relay completes 
the operating circuit for relay 1749 which op 
erates. 
Relay 49 completes a circuit from ground 

through the outer right-hand armature and front 
contact of relay 702 and through its own outer : 
left-hand armature and front contact, conduc 
tors T52 and 552, back contact and right-hand 
armature of relay 509, conductors 533, 333 and 
2033, and winding of relay 2036 to battery 26. 
Relay 749 also completes a circuit from ground 
through its outer right-hand armature and front 
contact, conductor 75 , outer left-hand arma 
ture and back contact of relay 73, conductors 
T56 and i556, outer right-hand arimature and 
back contact of relay 503, conductors 537, 637 
2037, and winding of relay 2038 to battery. Re 
lays 2036 and 2038 operate over these circuits 
and the function performed thereby will be de 
scribed later. Relay 749 also prepares a hold 
ing circuit which is traced through its inner right 
hand armature and front contact to the front 
contact for the inner right-hand armature of 
relay it 3. 
When motor 88 has come up to speed the 

governor controlled contacts 82 open, remov 
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ing the short-circuit around resistor 18 19 and 
permitting sensitive relay 78 to operate over a 
circuit previously traced. Relay 78 completes a 
path which is traced from battery 723 over con 
ductor 757, left-hand winding of relay f 724, 
armature and front contact of relay T8, conduc 
tors 145 and 945, front contact and right-hand 
armature of relay 9, conductors f 94, 74 
and 84 to the upper contact Spring of stop con 
tacts 823 of transmitter 802. Due to the fact 
that the start magnet of the transmitter is ener 
gized, the transmitting cams are being driven 
and the contacts 1823 closed once per revolution, 
extending the path over conductors 833, 733, 
722 and - 922 and the middle left-handi arma 

ture and front contact of relay 902 to ground 
and relay 24 operates. This relay in turn in 
terrupts at its armature and back contact the 
energizing circuit of the start magnet of trans 
mitter 802, permitting the transmitter to stop 
upon completion of the cycle then in progress, 
and completes the circuit of its holding winding, 
and of the operating winding of relay 3, to 
battery 23. 
At itS Outer left-hand armature and back con 

tact relay 73 interrupts a path from the arma 
ture of relay TC f to the operating winding of 
relay 734 and at the front contact it connects 
the armature of relay 70 to conductor 726 
which is included in a path extending over con 
ductors 32 and 832 to the code contacts of 
transmitter 892 and through contacts 80 to 
start magnet 893. At its inner left-hand arma 
ture the relay 73 interrupts the energizing cir 
cuit of relay 97, completes a holding circuit for 
relay 749 and prepares a holding circuit for 
relay: i 44. In addition, it extends a ground con 
nection over conductor 758 to a plurality of paths 
including one through the left-hand armature 
and back contact of relay 759, conductors T6 
and 86 to the armature of relay 8 . At its 
inner right-hand armature and front contact 
relay 3 connects ground from conductor T22 
over conductors 740 and f45, operating wind 
ing of relay 744, conductor 730 to the left-hand 
front contact of relay 702. 
As previously mentioned relay 73 releases 

relay 97. The latter relay releases relays T02 
and 78. However, relays 97 and 702 have 
slow-release characteristics, and before relay 702 
releases the ground connection traced to its left 
hand front contact will have been extended 
through the armature, conductors 708 and fS08, 
outer right-hand armature and back contact of 
relay 597, conductors 506, 566,966 and 0.66, 
armature 5 and front contact of relay 008, con 
ductors 064 and f 154, operating winding of relay 

Oi, conductors 704 and 504, outer left-hand 
armature and back contact of relay 583, conduct 
tors 502,563, T63 and 63, front contact and 
armature. 3 of relay. 0.98, conductors. 1062 and 
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962 and the operating. winding of relay 92 to 
the armature of relay 93. The completion of the 
above circuit establishes a communication path 
between the director and the calling subscriber 
station through the junctor, repeater comprising 
relays 9 2 and 93. In this path relay f1C oper 
ates to marking and relay T44 operaties. The 
operation of relay 70 to marking does not cause 
the completion of the circuit of relay 734 be 
cause the energizing circuit of that relay is now 
interrupted at the outer left-hand armature and 
back contact of relay fl 3. Finally the relay 173 
at its outer right-hand armature disconnects. 
ground from conductors 12 and 714 to permit 
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condenser f7. to charge and raise the potential 
of the grid of tube 904. The time required to 
render tube 94 conductive is approximately 3A 
Seconds. 
In addition to releasing relay 1702, relay. Í9{1 

also opens the operating circuit of relay 724, 
which remains operated through its holding cir 
cuit. It releases relay 78 through which relay 
24 was operated. In addition, relay 9 re 

qualifies, at its right-hand armature and back 
contact, a circuit through conductors 1942, 1742 
and 842 which was previously disabled, for the 
operating winding of relay 8. 

Relay 792 upon releasing interrupts the Com 
munication path to the junctor circuit (Fig. 9) 
thereby causing the junctor repeater to transmit 
a spacing signal of about three. Seconds duration 
to the calling subscriber station and causing relay 
TO to operate to spacing. The path entering the 
director from the junctor is extended through the 
left-hand armature and back contact of relay 
702 and through conductors 3 and 903 to 

the armature of relay 99. At its inner right 
hand armature the relay f2 interrupts a pre 
viously prepared circuit for lamp 748 and Com 
pletesa circuit through armatures and front con 
tacts of relays 49 and 44 and OVer Conductor 
tTG2 for lamp 766. This path is traced through 
a front contact of relay 44 because this relay 
became operated in series with relay 70 prior & 
to the release of relay f O2 and locked through 
its right-hand armature and front contact and 
the inner left-hand armature and front contact 
of relay 73. Relay 02 also interrupts the 
operating circuit of relay 749 which remains : 
operated by a holding circuit in parallel with 
that of relay 744. 

Director ready signal is transmitted 

The spacing signal transmitted to the calling 
subscriber station (Fig. 1) causes relay 93 to 
release, whereupon the slow operate relay 28 
operates and completes the circuit of lamp 32. 
The lighting of the lamp is a signal to the Sub 
scriber that the director is ready to respond to 
call directing signals, which are the signals iden 
tifying the called station. - 
In the director, when condenser if has 

charged sufficiently (timed out), tube 904 be 
comes conductive and operates relay 90. This 
relay replaces the spacing signal transmitted to 
the subscriber station by a marking Signal, the 
reestablished circuit, in so far as the director is 
concerned, being traced from ground through the 
middle left-hand armature and front contact of 
relay 1902, conductors 922 and 722, front con 
tact and inner right-hand arnature of relay 3, 
conductors i40, 4 S and 946, break contacts of 
relay (9C9, conductor 93i, front contact and 
armature of Irelay i 91, and conductors í 993 and 
703 to the back contact and armature of relay 
702. The transmission of the marking signal 

will result in the reenergization of relay 03 at 
the calling subscriber station and extinguishment 
of lamp 32, and in the reoperation of relay 70 
to marking in the director. 

During the time in which motor 88 was cora 
ing up to speed and distributor i362 was being 
operated due to the energized condition of start 
magnet iss3, the five code contacts of the dis 
tributor were closed in succession and coininected 
ground from conductor 22 through the arma 
ture and back contact of relay 24, conductor 

26, the right-hand arrnature and back contact 
of relay 73 , conductors 32 and 832 and the 
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code contacts of the distributor. to the lower or 
operating windings of relays 8.2, -813, F8F-4, 
f816 and 8t. This represents a spacing condi 
tion and operates the armatures of the five re 
layS to their Spacing contacts where they lock in 
a path traced from ground through the outer 
right-hand arnature. and front contact of relay 
1923, conductors f'928, ili 28 and 828, the arma 
tuires, Spacing contacts and upper Windings of 
the relays, conductor 824 and winding of relay 
826 to battery 82. his operates.the almature 

of relay 826 aWay from its single contact. It 
should be noted that. relay 84 is connected dif 
ferently to relay 826 than are the relays 8-2, 
í813, f8 16 and {8{', in that the middle or mark 
ing locking Wiriding is connected to conductor 
f824 which extends, to relay i826, the upper or 
spacing Winding being connected directly to bat 
tery. Thus the circuit controlled by relay t826 
which will be described hereinafter Will be 
opened at the arinature and single contact there 
of While the distributor is operated by the motor 
as it coines up to speed. With relay I 3 oper 
ated, and when relay has been restored to 
the marking condition at the end of the director 
ready signal, the circuit including conductor 1832 
is extended to the armature of relay f 10 which 
in the marking condition connects battery 723 
over the path, and this battery being ira opposi 
tion to battery 884 connected to the start mag 
net 83 of the distributor causes the start mag 
net to be deeinergized and the distributor to be 
stopped. Relays 3:2, 83, 8.4, 86 and 81, 
however, remain locked in their spacing condition 
and relay 828 remains operated away from its 
ieft-hand contact. - 

Director receives call directing signals 
The director how awaits reception of the call 

directing codes from the calling subscriber's sta 
tion. The calling Subscriber transmits these 
codes by operating transmitter . In order for 
the director to recognize the received codes as 
being call directing codes, it is necessary that 
the calling codes of the called station be preceded 
by the figure shift code. This code comprises a 
Series of five impulses of which the first two are 
marking, the third is spacing and the last two are 
marking. The significant impulses of the code 
are, of course, preceded by a start impulse of 
Spacing nature and are followed by a stop ika 
pulse of marking nature. The junctor repeater 
relay 9:3 receives the signals from the calling 
Subscriber Station and repeats them to the direc 
tor where they are received by receiving relay 
76. . in response to the start impulse of spacing 

nature the armature of relay 70 operates to 
Spacing Which is connected to ground, and thus 
Completes the energizing circuit for start mag 
net 803 of the distributor through contacts 80. 
Accordingly, the distributor cams are set in op 
eration through their driving clutch. The motor 
Speed and the code contacts of distributor 1802 
are so adjusted that the cans close the contacts 
in Succession as the impulses are received by re 
lay F 9. In response to the first significant im 
pulse of marking nature, relay 76 connects bat 
tery 123 through the path including conductor 
1832 and through the first pair of code contacts 
of distributor 882 and the operating winding of 
relay 8, 2 to the junction of resistors 886 and 
867 comprising a potentiometer associated with 
battery 809 and relay 8, 2 operates to the mark 
ing condition, connecting ground from conductor 
828 through its armature and marking contact 
and conductor 829 and through relay 83 to 
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battery and in parallel with relay 83 through 
relay 834 to battery. Relay 82 locks in the 
marking condition through its middle winding 
and relays 83 and f 834 operate. In response to 
the Second impulse which is also of marking na 
ture relay 83 is operated to marking from the 
marking contact of relay if through the sec 
ond pair of code contacts of the distributor, lock 
ing to marking through the middle winding and 
completing the circuit of relay 338 over coa 
ductor 837 and in parallel with relay 838 the 
circuit of relay 859. The third impulse of the 
code is of spacing nature so that relay 3A re 
mains in its Spacing condition and does not op 
erate relay 844 to which its marking contact is 
connected by conductor 846. The fourth and 
fifth impulses are of marking nature and accord 
ingly relays 86 and 87 operate to marking, 
completing the circuits of relays 85 and 353, 
respectively, over condutors 349 and 85, re 
Spectively. 
As the armature of relay 87 leaves its spacing 

contact ground is disconnected from conductor 
824 and thus from the winding of relay f 326. 
The interruption of current through relay 1829 
permits its biasing spring to operate the arma 
ture to the left-hand contact, preparing a circuit 
for relay 1933 traced from battery through the 
winding of that relay, conductors 34, 774, 88, 
contact and armature of relay 825, conductors 
873, 773, 973, back contact and left-hand 
armature of relay 932, conductors 9 , ; ; ; 
and 87 to the marking contact of relay Sii. 
The five code impulses having been received, re 
lays 812, 83, 8f 6 and 8 T are in a marking 
condition, relay 84 is in the spacing condition, 
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relays 83 (, 1834, 838, 859, 1857 and 858 are Operated. 
During the reception of the stop inpuise stop 

contacts 323 close nomentarily and complete a 
circuit from battery 1809 through resistor 888, 
the operating or lower winding of relay 8 , con 
ductors 842, 742 and 942, back contact, and 
right-hand armature of relay is , conductors 
94 , 74 and í 84, contacts i 823 and conductors 
f833, 733 and 722 and 922 to ground. Relay i. 
18í í Operates its armature to the marking con 
tact and completes a circuit from ground through 
the inner left-hand arnature and front contact 
of relay 3, conductor 758, left-hand armature 
and back contact of relay 759, conductors 
and 86, armature and marking contact of relay 
8 f, and over the path traced in the preceding 
paragraph through the winding of relay 933, 
which operates. A condenser 347 having one 
terrainal connected to conductor 842 and the 
other teriminal connected through a resistor to 
ground delays the release of the armature of re 
lay 8 to its Spacing contact when stop coin 
tact, 823 opens. 

Relays 831, 834, 333, 859, 844, 857 and 
f858 represent a fan circuit the apex of which 
is the airmature of relay 858. The fan circuit 
is so wired that it does not complete a path from 
the apex point to a selectable conductor in re 
Sponse to the figures shift code combination and 
accordingly no selection is made. 

Relay 933, operated by relay 8 through 
the armature and contact of relay 1826, estab 
lishes a holding circuit through its front con 
tact and left-hand armature, conductors 97, 

| 77 and 758, and the front contact, and inner 
left-hand armature of relay 3 to ground. 
When condenser 847 becomes charged and the 
current in the operating winding of relay 8 
decreases, permitting the current in the biasing 
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Winding to Operate the armature to spacing, a 
circuit is completed from ground over a path 
previously traced including conductor 86 and 
thence through the armature and spacing con 
tact of relay 8 and conductors 88, 78 and 
1978, right-hand armature and front contact of 
relay i 933, right-hand armature and back con 
tact of relay S34 and winding of relay 932 to 
battery, whereby relay 932 operates. Relay 1932 
establishes a holding circuit in parallel with 
that of relay 1933. At its left-hand armature 
and back contact, it transfers the path extending 
from the marking contact of relay Í8 í Í from the 
Original energizing Circuit of relay Í933 to a 
path extending from the front contact through 
conductors ( 979 and i 779, inner left-hand arma 
ture and back contact of relay 776 and thence 
through branching paths, one extending through 
conductors 78 and 98 to the operating Wind 
ing of relay 934 and the other extending through 
the armature and back contact of relay 182, 
outer right-hand armature and back contact of 
relay 759, conductor 83, back contact and 
outer left-hand armature of relay 784, conduc 
tors 786 and 1986, break contacts of relay 940 
and conductors 1937, T87 and 1887 to the arma 
ture of relay 858, this armature being the apex 
of the fan circuit. Relay 934 does not operate 
at this time because the armature of relay 181 
has returned to the Spacing contact. 
After transnitting the figures shift code com 

bination, the calling subscriber transmits the 
code combination for the first digit of the called 
Subscriber's number. The code combinations for 
the ten digits, the letters which these code com 
binations also represent and the conditions which 
they impart to relays 82, 83, 84, 86 and 
8; T are indicated in the following table in which 
the letter M represents marking and the letter S 
represents spacing. 

Character Relay Condition. 

SEG || FE || R1812 || R1813 || R1814 || R1816 || R1817 
? O S M M S M 
Q M M M S M 
W 2 Mï M S S M 
? 3 M S S S S 
R 4. S ? S M. S 
T 5 S S S S M 
y 6 M S M S M 
U 7 M ? M S S 
I 8 S M M S S 
O 9 S S S M M 

Let it be assumed that the station called is 
the station in Fig. 2 and that the number of this 
station is 44. The first digit will accordingly 
be represented by the code combination SMSMS 
as indicated in the table. Relay 82 will be 
operated from marking to spacing, relay 83 
will remain in the marking condition, relay 84 
will remain in the spacing condition, relay 86 
Will remain in the marking condition and relay 
87 will be operated to spacing. With the code 

responsive relays set in accordance with the code 
combination for the digit 4 the fan circuit relays 
which will be operated will be the relays 838, 
f 859 and 35. As soon as the first code impulse 
of spacing nature is received and registered, 
which in case of the particular code combination 
under consideration in the first significant im 
pulse, relay 826 will be operated away from its 
left-hand contact because relay 826 is SO con 
nected to the relays 812, 8f3, 8 4, 8 6 and 
i87 that the only code combination which per 
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mits the armature of relay #325 to be released to 
its left-hand contact is the figure shift code com 
bination. After the reception of the last signifi 
cant impulse of the code combination a stop in 
pulse is received, contacts i 823 close momen 
tarily and operate relay 8 to its marking con 
tact. A circuit is accordingly traced from ground 
over the path including conductor 86, armature 
and marking contact of relay 8 f, conductors 
1874, 77 and 97, left-hand armature and 
front contact of relay 932, conductors 99, 
1779, inner left-hand armature and back con 
tact of relay 76 where the path branches, one 
extending through conductors 78 and 98 to 
the Operating Winding of relay 934 Which Op 
erates and locks through its holding winding 
and left-hand front contact and armature in 
parallel with the relays 932 and 1933. The 
other path is traced through the armature and 
back contact of relay 782, back contact and 
outer right-hand armature of relay 1759, con 
ductor 83, back contact and outer left-hand 
airmature of relay 84, conductors 786 and 
1986, break contacts of relay 949, conductors 
1987, 1787, and 88 to the armature of relay 
858. Relay. 858 is not energized and the path 

is extended through its back contact to the left 
hand armature of relay 1857. This relay is op 
erated so the path is extended through its left 
hand front contact to the inner right-hand arma 
ture of relay (844. This relay is unoperated so 
the path is extended through its back contact to 
the inner left-hand armature of relay 838. Re 
lay 838 is operated so the path is extended 
through its front contact to the outer right-hand 
armature of relay 834. This relay is unoperated 
so the path is extended through conductors 848, 
648 and 548, outer left-hand armature and 
back contact of relay 547, conductors 549 and 
649, back contact and innermost armature of 
relay 604, winding of relay 602 and back con 
tact and right-hand armature of relay 693 to 
battery. Relay 602 operates and locks in a cir 
cuit from battery through its holding winding, 
right-hand armature, and front contact, Winding 
of relay 603, conductors f6 if and 5ff, outer 
right-hand armature and back contact of relay 
52 and conductors 588, 88 and 758, and 

inner left-hand front contact and arnature of 
relay T3 to ground. Thus as the immediate 
result of reception of the code combination rep 
resenting the digit 4, relay 892 has been se 
lected and operated, relay 603 has been operated 
under the control of selected relay 602 and relay 
1934 has been operated as a result of reception 
of the stop impulses of the code combination. 
Relay f 602 completes a circuit traced from bat 

tery through the windings of relay 64 and 605 
in parallel, conductor 696, front contact and left 
hand armature of relay 692, conductors 63 and 
53, inner right-hand armature and back contact 
of relay 52, conductors 588 and 789, back 
contact and right-hand arnature of relay 79, 
conductors 92 and 892, front contact and 
right-hand armature of relay. 934, now operated 
under the control of relay f3, front contact and 
right-hand armature of relay 933 and conductors 
978, 778 and 88 to the spacing contact of re 
lay 8. Upon the operation of the armature 
of relay f 8 to its marking contact due to clos 
ure of contacts 823, followed by release of the 
armature due to the charging of condenser f845, 
the path just traced is completed over conductor 
86 to ground, and relays 604 and 695 operate. 
A branching path is traced from conductor 789 
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through the Winding of relay 776 to battery and 
this relay operates along with relays 604 and 
1605? 
Relay 603, at its left-hand armature, inter 

rupts the original energizing circuit for relay 602 
and completes the energizing circuits of relays 
60? and 69. Relay 60 disconnects relay f602 
and other similar relays from the fan circuit paths. 
representing the digits 0, 1, 2, 3 and 4, of which 
conductor 649 is the end of the fan circuit path 
representing the digit 4, and relay 607 discon 
nects the fan circuit conductors representing the 
digits 5, 6, 7, 8 and 9 from relays corresponding to 
the relay 602. At its right-hand armature the 
relay 603 prepares a circuit which will be de 
Scribed later. 

Relay 776, having operated, locks to ground in 
a circuit through its front contact and outer left 
hand armature, conductor 758 and the front con 
tact and inner left-hand armature of relay 73. 
At its inner left-hand armature it transfers the 
path of the marking contact of relay fall from 
the Operating winding of relay 23i and from 
the apex of the fan circuit represented by con 
ductor 837 to the winding of relay f T3 . At its 
right-hand armature it completes a circuit from 
ground through the lower break contacts of key 
í 133, inner left-hand armature and back contact 
of relay 784, conductor 794, the noted armature 
and contact of Irelay í 776 and conductors i 796. 
and 696 which causes the immediate reoperation 
of relays 02, 322 and 023, to assure that relay 
Í934 remains operated even though relay 9f9 
Should release. 

he code combination for the second digit of 
the called Subscriber's number is the same as the 
first since the number has been assumed to be 44. 
Accordingly, no change occurs in the condition 
of code responsive relays 82, 8f3, 8 4, 8-6 
and 87 and no change occurs in the fan circuit 
relays, the relays 838, 859 and 857, remaining 
energized. When the stop impulse following the 
code combination is received and stop contacts 
í323 close, the armature of relay 18Í Í is again 
Operated to marking, connecting ground on its 
armature over conductors 18, 77 , 97, the 
left-hand armature and front contact of relay 
932, conductors 979, 1779 and the inner left 
hand armature and front contact of relay 776 
and Winding of relay 79 to battery. Relay 79 
operates and locks through its inner left-hand 
arnature and front contact, conductor 758 and 
the inner left-hand armature and front contact of 
relay i? 3 to ground. At its outer left-hand 
armature and front contact, the relay 79 con 
nects battery 7 to the right-hand terminal of 
the Operating winding of receiving relay (TO. 
This terminal is the one which is connected 
through to the operating winding of relay 9 2 
in the junctor repeater and accordingly relay to 
Will be held in the marking condition and unre 
Sponsive to any further signals transmitted from 
the calling Subscriber. At its right-hand arma 
ture the relay 9 transfers the path of the spac 
ing Contact of relay f8í í from the energizing cir 
cuit of relays 776 and '804 and 605, which are 
now held through the outer left-hand armature 
and pack contact of relay T16, to the winding of 
relay 782. 
When the armature of relay 8 releases to 

its spacing contact it completes the circuit of re 
lay 782, over conductors 878, 778, 1978, make 
contacts of relays 933 and 934 operated, con 
ductor 992, 792, make contacts of relay 79 
Operated, to the relay 782, which operates. At 
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its single armature the relay 782 completes a 
path from battery through the winding of relay 
797, conductors T 98 and f 998, winding of mar 

ginal relay 943, conductors 999 and 798, the 
front contact and armature of relay 782, back 
contact and outer right-hand armature of relay 

59, conductor f783, back contact and outer left 
hand armature of relay 784, conductors 786 and 
986, break contacts of relay 940, conductors 

1981, 1781 and Í887 through the fan circuit path 
which is the same as that previously traced be 
cause the fan circuit relays are assumed to re 
main unchanged, conductors 848, 648, 548, 
Outer left-hand armature and back contact of 
relay 547, conductors 549 and 649, outer right 
hand armature and front contact of relay 604 
because this relay is locked in the operated con 
dition, conductors 664, ? 564,964, 864, T64 and 564 
Which extends into the line terminating circuit 
507 for the subscriber station in Fig.2 and cor 
responds to conductor 55. The connection of 
battery through the relays T97 and 1943 to the 
conductor extending to the called subscriber's line 
circuit is made for the purpose of determining by 
means of the two relays whether the called sub 
scriber’s line is busy or out of order. If the called 
Subscriber's line is busy there will be a direct 
ground on conductor 564 and both of the relays 
797 and 943 will operate. If the line is out of 

Order there will be a ground on the conductor 
through a resistance of the order of 1900 ohms 
and relay f 97 will operate but relay f 943 will not 
Operate. It will be assumed for the present that 
neither of these conditions exists and that neither 
of the relays 797 and 943 operates. 
Relay 782 also completes a circuit from 

grounded conductor 758 through the auxiliary 
make contacts of relay fl 32 and winding of 
relay 705 to battery. Relay T 05 has slow-oper 
ate and slow-release characteristics and is in 
the process of being operated while the busy and 
out-of-order tests are being made. When relay 
705 operates it connects ground from conductor 
58 through its armature and front contact 

and through the armature and back contact of 
relay 797 and winding of relay T59 to battery, 
and the relay 759 operates. At the left-hand 
armature of relay 759 ground is disconnected 
from conductors 76 and 86 extending to the 
armature of relay 8 and a holding circuit for 
relay 759 is established. At the outer right 
hand armature of relay 759 the apex of the fan 
circuit is disconnected from the windings of 
relayS 9 and f 943 and is connected instead 
through conductors 70 and 75, winding of 
relay 1720, conductors 1725 and 525, back con 
tact and inner left-hand armature of relay 503, 
Conductors 54 and 64, right-hand armature 
and front contact of relay 603 to conductor 62, 
which is connected to conductor f 634. From 
this point a path is traced into Fig. 20 through 
conductors 634 and 2034 to the inner lower front 
contact of relay 200 and through the associated 
armature of that relay to ground, relay 200 f being 
Operated because Select magnet 856 of the link 
circuit is operated. At the opposite end of the 
fan circuit conductor 564 is connected to con 
ductor 553 in the same manner that conductor 
55 is connected to conductor 549 and a path is 
traced through conductor 553, conductor groups 
520, 720 and 820, conductor 825 and Winding of 
Hold magnet 862 to battery. A circuit is thus 
completed through relay 720 and Hold magnet 
862 to ground on the inner lower armature of 
relay 200. Relay T20 has a high resistance 
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winding and passes insufficient current to oper 
ate Hold magnet 862 So that for the time being 
this magnet remains unoperated. 
When the ground connection was removed from 

the armature of relay f8 f by the left-hand ar 
mature of relay 759 the circuit of relay 782 
Was interrupted. This relay has a slow-release 
characteristic and when it does release it inter 
rupts the energizing circuit for relay T05 which 
allSO haS a Slow-relea,Se characteristic. The , in 
itial effect of the release of relay T 05 is to in 
terrupt the original energizing circuit for the 
relay T59, but as this relay had established a 
holding circuit it remains operated. One other 
operation performed by the relay 759 when it 
operated was the preparation of an energizing 
circuit for the relay: 944 traced from battery 
through the winding of the relay, conductors 
935 and 35, the inner right-hand almature 
and front contact of relay 759, conductor 750, 
back contact and right-hand arnature of relay 
755, conductor 760 to the back contact of relay 
729. The circuit of relay 944 is not completed 

because relay T20 operates in the path previous 
ly traced through the fan circuit and including 
the winding of Hold magnet 862 which did not 
operate due to the high resistance of the winding 
of relay 720. Relay 720 prepares a path for 
the operation of relay 155 traced from battery 
through the winding of the relay, conductor f765, 
the front contact and armature of relay 720, 
conductor 9 to the back contact of relay 705. 
Upon the release of relay 705 by relay f 82 the 
circuit of relay 55 is completed and this relay 
operates. At its right-hand armature it inter 
rupts the circuit prepared by relay T59 for relay 
944. At its left-hand armature it completes a 
holding circuit from grounded conductor 758 
through conductor 788. At its make contacts 
controlled by the left-hand armature the relay 
755 short-circuits the winding of relay 720, 

causing this relay to release and permitting Hold 
magnet 862 of the link circuit to operate. 
Connection to called subscriber is established 
Magnet 862 operates prepared contacts 86 to 

connect conductors 329, 83 l and 80 to conduc 
tors 879, 866 and 867, respectively. Magnet 862 
also operates its armatures to connect conductor 
866 to conductor 868 and to connect conductor 
867 to conductor 869, at the same time discon 
necting conductor 368 from conductor 8 and 
conductor 869 fron conductor 872. Conductors 
868 and 869 extend through conductor group 
820-20-520 to conductors 568 and 559 that are 
connected in Subscriber's line termination circuit 
507 to line conductors 503 and 564 in the same 
manner that conductors 52 and 59 are con 
nected to line conductors 50? and 532. In this 
way paths have been extended from conductors 
93 and 90 in the junctor circuit through the 
link circuit, and through the Suscriber's line cir 
cuit and line conductors 503 and 596 to the line 
conductors 203 and 204 at the station in Fig. 2. 
The conductors 203 and 24 are connected for 
alternating current through condenser 2 and 
alternating current relay 22 but will not paSS 
direct current. Accordingly, relay 952 in Fig. 9 
which is connected to conductor 89 does not 
operate at this time. With conductor 89 con 
nected to conductor. 829 a holding circuit for 
Hold magnet 862 is completed through these con 
ductors and conductor 929, Winding of relay 93) 
and conductor 924 to ground on the inner lower 
arnature of relay 903. Relay 930 operates and 
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completes a circuit from ground through its upper 
armature and front contact, lower armature and 
back contact of relay 952, conductor 961, winding 
of relay 909 and armature and back contact of 
relay 968 to battery. Relay 999 Operates and 
connects source 9-13 of alternating ringing cur 
rent to conductor 93 which extends to the called 
subscriber's station of Fig. 2, and connects ground 
through its outer lower armature and front con 
tact and conductor 974 to the other conductor 
90 which extends to the called subscriber's sta 
tion. At its inner lower armature and back 
contact the relay. 909 disconnects ground from 
the grid of tube 928 and permits condenser 96 to 
charge from battery 977 through resistor 98. 

In addition to completing the Operating circuit 
for relay 909 the relay 926 at its inner lower 
armature completes a circuitfrom ground through 
resistor g56, the noted armature and front con 
tact of relay 926, the inner upper armature and 
back contact of relay 952, and conductors 943, 948 
and 947 to the operating winding of repeating re 
lay 92 for holding that relay in the rimarking 
condition, and at its Outer lower armature 
and back contact interrupts the energizing cir 
cuit for relay 398, thus releasing that relay. The 
operations resulting from the release of relay 
008 will be described hereinafter but is should 

be noted at this point that the relay 008 in re 
leasing its armature 3 disconnects the ground 
supplied over conductor 063 from the director 
circuit to the front contact associated with that 
armature and extended over conductors 1062, 
962 and 947 to the operating winding of relay 92. 
In view of this the necessity for supplying a hold 
ing connection for relay 912 through the inner 
lower armature and front contact of relay 926 
will be apparent. 

Ringing current is supplied continuously over 
the line conductor until condenser 976 has be 
come sufficienty charged to render tube 908 con 
ducting. When this occurs relay 968 included in 
the plate circuit of tube 908 operates and inter 
rupts the circuit of relay 909 which releases, re 
connecting conductor 93 to conductor 948, 
grounding the grid of tube 908 and disconnecting 
ground from conductor 94 which represented a 
short-circuit around relay 952. 

Called subscriber station responds to ringing 
Before tube 908 has timed out and operated 

relay 968 alternating current relay 22 in Fig. 2 
should have operated in response to the ringing 
current. This relay completes a circuit from 
ground through its armature and front contact, 
conductors 297 and 298, winding of relay 267, 
conductor 299 and battery 228 thus operating 
relay 267. Relay 267, which is slow-to-operate 
because of its dash-pot, connectS ground through 
its make contact and through the outer lower 
armature and back contact of relay 208, conduc 
tor 268 and winding of relay 224 to battery, thus 
operating the relay 223. Relay 224 locks in a 
circuit from battery 228, winding and upper front 
contact and armature of relay 224, conductor 229, 
key 23, contacts 232, conductor 234, outer upper 
armature and back contact of relay 236 and 
middle lower armature and back contact of re 
lay 237 to ground. Relay 224 starts motor 290 
and operates relay 208 over circuits traced in the 
detailed description of Fig. 2. With relay 208 
operated the line conductors are interconnected 
directly and alternating current relay 22 is cut 
out. The alternating ringing current flows in 
the line conductors interconnected at the called 
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subscriber's station until relay 968 associated. With 
the junctor circuit (Fig. 9) operates and releases 
relay 969. Thereupon conductor 93 f is recon 
nected to conductor 848, ground is disconnected 
from conductor 974 and line current flows to 
energize relay 952. The holding ground connec 
tion is still applied through resistor 956 and Con 
ductor 949 to conductor 948 but since this holding 
ground is not a direct ground connection but in 
cludes resistor 956 the potential applied over the 
line conductor to relay 952 is sufficient to operate 
this relay. 
At its outer upper armature and front contact 

relay 952 applies a supplemental ground connec 
tion in parallel with that supplied by relay 95 
for holding relay 903 operated. At its inner 
upper armature and back contact the relay 952 
disconnects the holding ground from conductor 
948, thereby placing the junctor repeater Solely 
under the control of the subscriber stations which 
have been interconnected through the junctor 
and the link circuit. At its lower armature the 
relay 952 disconnects ground from conductor 967 
thereby preventing the reenergization of relay 909 
which remains released and holds tube 908 non 
conducting. 

Concurrently with the final conditioning of the 
junctor circuit for intercommunication between 
the two subscriber Stations as described in the 
foregoing paragraph, motor 200 in Fig. 2 is con 
ing up to speed. When the motor reaches op 
erating speed its centrifugally operated contacts 
256 close and complete the circuit of relay 206 
from battery 258 over conductor 254, the inner 
upper armature and back contact of relay 236, 
conductor 253, the winding of relay 206, conduc 
tor 252, and the back contact and upper arma 
ture of relay 25 to ground. Relay 206 operates 
and opens the line circuit at its upper armature 
and back contact, thus causing the transmission 
of a Spacing signal to the calling Subscriber 
through the junctor repeater. At its lower arma 
ture the relay 206 interrupts a conductive path 
from negative battery 20 through the back con 

5 tact and outer lower armature of relay 23, back 
contact and lower armature of relay 206, con 
ductor 25 to the grid of vacuum tube 220. There 
upon condenser 225 connected in series with re 
Sistor 230 between the negative terminal of bat 
tery 282 and the grid of tube 220 begins to charge 
through resistors 230 and 235 to ground. An in 
terval of three seconds is required for raising the 
potential of the grid of tube 220 Sufficiently to 
render the tube conductive and operate relay 240 
included in the plate circuit. Relay 240 upon 
being operated completes a circuit from ground 
through its upper armature and front contact, 
Conductor 226, the middle lower armature and 
back contact of relay 236, the winding of relay 
25? and conductor 249 to battery 228. Relay 25 
Operates and locks to ground supplied through 
the upper armature, and front contact of relay 
224. Relay 25f interrupts the energizing circuit 
of relay 206 at its upper armature and back con 
tact, thereby releasing that relay which recloses 
the line and terminates the transmission of the 
Spacing Signal to the calling station. Relay 206 
also reconnects battery 20 to the grid of tube 220 
Which cuts off that tube and thereby releases relay 
240. The Spacing signal of three seconds dura 
tion transmitted under the control of relay 206 
represents an answer-back signal to signify to the 
Calling station that the called station is in opera 
tion and ready to receive and transmit from and 
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to the calling station over the circuit which has 
been established through the junctor repeater. 
Director circuit is released for use on another 

call 
There remains for consideration in connection 

with the establishrinent of the call the restoration 
of the director circuit to normal. Mention has 
been made previously of the fact that relay 926 
associated with the junctor circuit releases relay 
f008 of the junctor sequence circuit. At its 
armature 2 and front contact relay 68 inter 
rupts the energizing circuit of relay, 959. Relay 
959 releases Select magnet 856 which is not re 
quired to remain energized after Hold magnet 
862 operates because, as previously stated, the 
Hold magnet maintains closed the contacts which 
it found prepared for closure and closed, in the 
case of magnet 862 the contacts 86 . 
releases relay 200 which is no longer required 
for holding magnet 352 energized because that 
magnet is held in series with relay 926. At the 
armatu:'e 3 and ifront contact of relay 008 bat 
tery 9 of the junctor repeater has been dis 
connected from conductor G63 and therefore, 
from the operating Winding of receiving relay 
7C of the director so that the armature of this 

relay is operated by the biasing winding to 
spacing. This circuit is further interrupted at 
the armature 5 and front contact of relay 038. 
At the armature 4 and front contact of relay 
303 ground is disconnected from the operating 

circuit of relay 902 which releases. Relay 92 
in turn interrupts the filament circuit of tube 
1904, and relay 93 releases. Relay 902 also 
releases relay 923 and relays 24 and 73. 
Relay 3 releases relays 744, 749, 759, 9t, 
it 6, 1755, 603 and 692. Relay it 3 also re 

leases relays 932, 933 and 1934. Relay 6 
releases relays e2i, 622 and 023. Relay 603 
releases relays 69 and i807. Relay 602 re 
leases relays 604 and 605. Relay 923 releases 
those of the fan circuit relays that were oper 
ated, and opens the circuit of motor 88. Of 
the relays at the switching station heretofore 
described as having been operated, all have been 
released except the relays 2036, 2038, 903, 90, 
9.5, 926, 952 and 834. Hold magnets 80 l and 
862 are also held operated. The function of 
relays 2938 and 238 will be described hereinafter. 
The others hold the established connection be 
tween the two subscriber stations until a discon 
nect signal is received. 

Operation of miscellaneous alarm circuit 
As stated in the description of operation of the 

sequence master control circuit shown in the 
lower portion of Fig. 10 the operation of relay 
024 causes the operation of relay 206. At its 

outer upper armature the relay 296 prepares a 
holding circuit for relay 2: 92. At its inner upper 
tarmature it completes the circuit of common 
start relay 2003. At its inner lower armature it 
completes the circuit of lamp 2021, which lights. 
Relay 2003, at its upper armature, removes 

ground from a circuit traced through conductor 
2002, back contacts of relay 200 t, conductors 
2027, 627, 527, 727, 1027, 17, chain circuit 
through back contacts and armatures of relays 
008, 0 if, iO3 and lei6, conductors 026,926, 

Relay 856. 
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70 826, 226, chain circuit through back contacts 
and outer lower armatures of relays 1206, 203 
and 20 i in the trunk sequence circuit, con 
ductors 224, 824, 624 and the chain circuit 
through the back contacts and armatures of 75 
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relays 623 and 62 to the armatures of relay 614. 
The path just traced is part of the circuit over 
which relay 68 became energized, and the re 
moval of the ground connection preventS Other 
subscribers' sequence circuits in Fig. 6 from at 
tempting to complete another call. 
At its lower armature the relay. 2003 completes 

a path from a ground Supply interrupter 2009, 
which Supplies impulses at the rate of one im 
pulse per second, over conductor 2008, the make 
contacts of relay 2003, conductors 20 0 and 2 IO 
to relay 2 iO4, which operates and releases once 
per second... Relay 20 operates three sets of 
counting relays 206 and 20, 2 and 22, 
and 26 and 27. The counting relays time 
the intervals during Which the Subscriber Se 
quence circuit and the Sequence master control 
circuit Operate to cause the Seizure of a junctor 
circuit, and as the operation of the miscellaneous 
alarm circuit in this respect is fully described in 
Patents 2,228,279 and 2,340,599, it will not be 
repeated here. Upon the release of relay 024 by 
relay 034, as hereinbefore described, the former 
releases relay 206. Relay, 2003, which was ener 
gized by relay 206, may not release, because, in 
the operation of that part of the timing circuit 
comprising relays 2 06, 20, 2 and 22, the 
relay 20 operates, and in turn operates relay 
2Of, which provides a ground connection that 
will hold relay 2003 operated after relay 206 
releases. W- 

In the description of the preparation of the 
director circuit to route the call, it was stated 
that among the operations performed by relay 
f749 are the energization of relay 2038 and relay 
2C36. These relays cause the miscellaneous 
alarm circuit to time the interval during which 
the director circuit performs its functions, and 
if the director circuit fails to function properly, 
the director locks in a “stuck' condition and an 
alarm is given. The operation is described in 
the patents referred to in the preceding para 
graph. 

Called subscriber line tests busy 
The operation of the system under the cir 

cumstance that a called subscriber's line is busy 
will now be described. As previously described a 
busy condition at the station shown in Fig. 2 is 
represented by a direct ground connection at the 
subscriber's line circuit 507 on the conductor 
564, and this ground is extended over a circuit 
previously traced to cause the operation of relays 
797 and 1943. With relay: 943 operated ground 

on its inner right-hand front contact is extended 
through the inner right-hand armature, con 
ductor 1947 and winding of busy relay 940 to 
battery, and relay 940 operates over this cir 
cuit. At its outer right-hand armature the relay 
943 completes a path from ground to the inner 
armature of relay 948, which is unoperated, pre 
paring a circuit for lamp 1951. At its inner left 
hand armature the relay 1943 disconnects con 'ductors extending to the operating winding of 
relay. 909, to the front contact associated with 
the inner right-hand armature of relay 944, and 
to one of the front contacts of relay 949, from . 
the conductor. 980 which extends into Fig. 17 as 
conductor i780 and terminates at the front con 
stact of relay 97. The front contact with which 
the inner left-hand armature of relay 943, is 
engageable is connected to the outer armature of 
relay ?948 which has its contact connected to 
conductor. 1980, so that if, and when relay 1948 
operates, as will be described hereinafter, the 
elements including the operating winding of 
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relay 909, the front contact of the inner arma 
ture of relay 1944, and the noted contact of relay 
949 Will be reconnected to conductor 1980. The 
relays 909, 944, and 949 are part of a system 
for generating busy signals and Out-of-order 
signals as Will be described hereinafter. The 
outer left-hand armature of relay 943 is ar 
ranged to remove a short-circuit from a resistor 
associated with the busy signal generator. Relay 
1797 which is operated in series with relay 1943 
removes relay 759 from control by relay 705 
and extends a conductive path from the front 
contact of relay T 05 over conductor 780 to 
conductor 980. 
With relay f 940 operated it establishes a hold 

ing circuit from ground through the front con 
tact and inner right-hand armature of relay 902, 
which is energized, and through its own inner 
right-hand armature and front contact. The 
same ground connection is extended through the 
outer right-hand armature and front contact 
of relay 940 and through the winding of relay 
948 to battery thus completing the energizing 

circuit of the latter relay. Relay 948 has a slow 
operate characteristic and does not at once oper 
ate. At its left-hand armature, front contact and 
break contact operable in make before break 
manner the relay 940 disconnects the previously 
traced busy and out-of-order test circuit, includ 
ing the windings of relays 1797 and 1943, from 
conductor f 987 which represents the apex of the 
director fan circuit path established to Select the 
called subscriber's line circuit, found to be busy, 
and connects the busy test circuit to conductor 
975 from which a path is traced through COIl 

ductors 1775, Í575, 915, 815, 175, into Fig. 22 
through conductor 2275 to the inner lower arma 
ture of a relay 220. 

Fig. 22 represents the line terminating circuits 
of a plurality of overflow or busy intercept lines 
local to the automatic switching center. The 
purpose of these overflow lines is to receive and 
store, in the form of perforated tape, messages 
directed to subscriber stations which are busy at 
the time the director seeks to establish connec 
tion to them. The messages thus Stored are re 
transmitted by means of the perforated tape to 
the proper called subscriber station when that 
station becomes idle. The overflow lines are in 
the nature of unattended receiving only telegraph 
stations comprising a printing reperforator aS 
the receiving element, adapted to be started auto 
matically in response to ringing current trans 
mitted by the director in a manner similar to the 
starting of an unattended subscriber station and 
provided with control relay circuits for Seizure by 
the director on a line hunting basis. 
The line over which signals are transmitted to 

the first reperforator comprises conductors desig 
nated by the reference numerals 2202 and 2203 
which terminate at the tip springs of jacks 2204 
and 2.206 respectively. The normal orbreak con 
tact for the tip spring of jack 2204 is connected 
by conductor 223 to the upper front contact of 
a relay 2207. A conductor 2230 is connected to 
the upper armature of relay 2207. The break 
contact associated with the tip spring of jack 
2206 is connected to a conductor 2235. One of a 
pair of break contacts controlled by the ring con 
tact Spring of jack 2204 is connected to a con 
ductor 2240 and the other contact of the pair is 
connected by conductor 2209 to the back contact 
associated with the inner lower armature of relay 
220 l. One terminal of relay 2207 is connected to 
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battery and the other terminal is connected to a 
conductor 2250. 
The conductors 2230, 2235, 2240 and 2250 have 

been brought together into a group and the group 
is indicated by dot and dash line 22.45 which 
extends through Fig. 7 and into Fig. 8 and is 
identified by the reference numerals 745 and 845. 
The group is expanded in Fig. 8 into the four 
conductors 830, 835, 840 and 850 which corre 
spond to the conductors 2230, 2235, 2240 and 2250. 
Conductor 830 is one of the vertical conductors 
of the cross-bar switch or link circuit. Con 
ductor 835 is connected to the outer front c0m 
tact of Hold magnet 852 and the aSSociated arma 
ture of the Hold magnet is connected to vertical 
conductor 853 of the cross-bar Switch. One 
terminal of Hold magnet 852 is connected to 
grounded battery and the other terminal is con 
nected to vertical cross-bar switch conductor 855 
to Which conductor 840 is also connected. Con 
ductor 850 is connected to the inner front con 
tact of Hold magnet 852, and the inner armature 
is grounded. 
Upon the assumption that the first overflow 

line is idle neither of the relays 220 and 220 
is operated, and when the circuit of the out-of 
order and busy relays 797 and 1943 is transferred 
by relay 940 from fan circuit apex conductor 
f 987 to conductor 975 the circuit is extended 
over a path previously traced to the inner lower 
armature of relay 220 and through its back con 
tact, conductor 2209, break contacts controlled 
by the ring contact spring of jack 2204 and con 
ductors. 2240 and 840 to conductor 855 which has 
Only a battery connection through the winding 
of Hold magnet 852 because none of the cross-bar 
Switch contacts controlled by this Hold magnet 
is as yet operated. There being no circuit to 
ground to hold the relays f 197 and 1943 operated 
these relays release. The connection of the call 
ing Subscriber to the overflow line follows the 
previously described procedure of connecting the 
calling subscriber to the called subscriber's line 
when that line is idle. Relay 705 operates, and 
the relay fl97, having been released or upon re 
leasing, completes the circuit of relay f$9 which 
operates. This relay disconnects the path includ 
ing conductors 783 and 786 from the circuit of 
relays 9 and 943 and connects it instead 
through the Winding of relay 720, the back con 
tact and inner left-hand armature of relay 503 
and the right-hand armature and front contact 
of relay f 603 from which the path is traced 
through conductors 62, 634, 2034 to the inner 
lower front contact of relay 200 and through the 
armature of the relay to ground, relay 200 being 
operated because the Select magnet 856 of the 
link circuit is operated as previously described for 
the purpose of extending a connection to the 
called subscriber station primarily or to an idle 
overflow line circuit secondarily. A circuit has 
thus been completed from battery through to 
Hold magnet 852 and the winding of relay 720 
to ground. Because relay í 120 has a high re 
sistance winding as previously stated, it passes 
insufficient current to operate the Hold magnet, 
this magnet remains unoperated but relay 720 
operates. 
There follows the release of relay 782 by re 

lay (759, the release of relay 705 by relay 782, 
the operation of relay 755 in a circuit prepared 
by relay T20 and the short-circuiting of the 
operating winding of relay 720 by relay 755 

75 
thus permitting Sufficient current to flow to op 
erate Hold magnet 852. All of the cross-bar 
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Switch contacts that are engageable with con 
ductors 829, 8f) and 83 having been prepared 
for operation by Select magnet 853 the contacts 
857 are among those prepared and are operated 
by Hold magnet 852, thereby connecting con 
ductors 829, 8) and 83 to conductors 855, 853 
and 830 respectively. The ground connection 
Supplied from the junctor circuit in Fig. 9 
through the winding of relay 939 to conductor 
829 is extended to conductor 855 to hold the 
magnet 852 operated after the original operating 
ground connection Supplied by the director over 
a previously traced path including conductors 
2934, 634 and 62 shall be removed. 
The outer armature of Hold magnet 852 con 

nects conductor 853 to conductor 835, thereby ex 
tending one side of the communication path 
through conductor 835, conductor 2235 and closed 
contacts of jack 2296 to conductor 2293. At the 
inner armature of Hold magnet 852 ground is 
extended over conductors 85 and 2250 to op 
erate relay 2231. This relay operates and at its 
upper arnature it extends the other side of the 
communication path, represented by conductors 
830, 2238, and 223 and closed contacts of jack 
2204 to conductor 2202. 
With relay 22, operated a circuit is traced 

from grounded battery through the winding of 
relay 220?, front contact and lower armature of 
relay 22, the front contact now being disen 
gaged from the fixed contact, front contact and 
break contact associated with the Upper i arma 
ture of relay 229 and conductors 2265, T65, 865, 
265, f 565, 665 and 2065, inner upper armature 
and front contact of relay 29 to ground. Re 
lay 200 f is operated because Select magnet 856 
is operated and relay 229 operates. Relay 220 
establishes its holding circuit to ground through 
its upper armature and front contact and the 
lower armature and front contact of relay 220, 
this ground connection being Supplied in nake 
before-break manner in Substitution for the 
ground connection supplied over conductor 2265. 
At its inner lower armature relay 22 transfers 
conductor 2275, over which the first overflow line 
was seized by the director, from conductor 2209 
Jver which a circuit has previously been traced 
to the Hold magnet 852 of the first overflow line, 
to conductor 22 which extends to the inner 
lower armature of relay 22 12, which corresponds 
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to relay 228 and is associated with another over 
flow line. The back contact associated with the 
inner lower armature of relay 22 2 is connected 
by conductor 223 through the break contacts as 
sociated with the ring contact spring of jack 224 
and conductor 223 which corresponds to con 
ductor 224 and is one of the group represented 
by the dot and dash lines 2214, TT4, and 874, and 
is connected to conductor 883. Which is connected 
to Hold magnet, 89 and vertical cross-bar Switch 
conductor 878 corresponding to conductor 855. 
Conductor 22 has a dotted section indicating 
that other sequential connections for other over 
flow lines may intervene between the relays 220 
and 222, in each case the sequence connection 
xtending from the front contact associated with 
the inner lower arrnature of the relay correspond 
ing to the relays 22) and 22: 2 to the inner, lower 

... armature of the corresponding relay associated 
with the next overflow line in the sequence. From 
this it will be apparent that as each overflow line 
becomes busy it transfers the control circuit from 
the director to the next overflow line in the se 
quence and, disregarding the dotted section of 
conductor 22 i li, that the control would have been 75 

condenser 2304 and relay 2309. - - 
ing current is alternating in character, whether 
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extended from the director over conductor 225 
to Hold magnet 890 had the first overflow line 
been busy. 
The front contact associated with the outer 

lower armature of relay 220 is connected by con 
ductors 2270, 770, 879, 270, i570, 670 and 200 
to the outer upper front contact of relay 200, 
the armature of which is grounded, and the outer 
lower armature of relay 220 is connected to the 
break contact asSociated with the lower front 
contact of relay 2297. The purpose of this con 
nection will be described later in connection. With 
the disconnection of the calling subscriber from 
the overflow line. 
Upon the Operation of Hold magnet 852 the 

junctor circuit of Fig. 9 operates to transmit 
ringing current to the overflow line in the same 
manner as that described under the circumstance 
that the called subscriber's line was idle and 
the desired connection Was established to that 
line. From the standpoint of operation of the 
System the junctor circuit and the director cir 
cuit do not distinguish between establishment of 
the connection to a called subscriber and estab 
lishment of a connection to an overflow line, and 
the OverfilOW line is rung in the Same manner. 

Overflou line responds to ringing current 

Overflow line terminating circuits are shown 
in Fig. 23, one being shown in detail and the other 
two being merely indicated. Line conductors 
2282 and 2233 extend into Fig. 23 as conductors 
2392 and 2363, conductor 2302 being connected to 
one terminal of a condenser 2384 and to one ter 
minal of the Selector magnet 2388 of a print 
ing reperforator represented by the dotted line 
rectangle 2397 within which certain elements of 
the printing reperforator have been shown 
Schematically, among them the selector magnet 
2306. Conductor 2303 terminates at the arma 
ture of a relay 2308. The terminating apparatus 
for line conductors 2302 and 2303 may be con 
sidered as a telegraph station. Somewhat com 
parable with a subscriber station, which receives 
messages routed through the automatic Switch 
ing apparatus of the system and which is pro 
vided with a transmitter arranged to retransmit 
received messages, but not on a basis of routing 
of the retransmitted message through the auto 
matic SWitching apparatus. 

Printing reperforator 23OT may be of the type 
shown in Patent 2,255,794 granted September 16, 
1941 tO ER. A. Lake. . In accordance with the - diis 
closure of that patent the reperforator is ar 
ranged to receive telegraph signals and record 
them in the form of perforations in a tape suit 
able for controlling a tape transmitter, and con 
currently with the recording of each coie con 
bination to print on the tape the character repre 

60 sented by that code combination so that the tape 
contains in addition to the message in the form 
of perforated code combinations, the same Knes 
Sage in legible form. The disclosure of the Lake 
patent is incorporated herein by reference &Spark, 
of the present specification. 
An alternating current relay 2309 is connected 

in series with condenser 2304 to the back contact 
of relay 2308. In the idle condition of the over 
flow line, relay 2308 is deenergized so that direct 
current cannot flow in the line conductors 2302 
and 2303 but alternating current will flow through 

The ring 

of sinusoidal or square wave form and it oper 
ates relay 2309 which, through its single arma 
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ture and front contact, completes the circuit of 
relay 23. Relay 23i is a retarded relay re 
quiring an interval of the order of two seconds 
to become operated and upon operating it com 
pletes the circuit of relay 232 which operates. 
At its left-hand armature the relay 232 estab 
lishes a locking circuit to ground through an 
emergency stop key 233 and through normally 
closed contacts 234. Contacts 234 are oper 
able by a selectable element 236 of printing 
reperforator 230 when the code combination is 
received to which that Selectable element is re 
Sponsive. At its right-hand armature and front 
Contact the relay 232 completes the energizing 
circuit for relay 2308, completes the circuit of 
driving motor 23f 7 for the printing reperforator, 
and prepares an operating circuit for relay 238, 
which circuit is open at contacts 239 operable 
by Selectable element 232 of the printing reper 
forator 2307. Relay 23f2, through its right-hand 
armature also prepares an energizing circuit for 
answer back magnet 2322, which circuit opens at 
the centrifugally operated contacts 2323 of mo 
to 237. 
With relay 2308 operated the alternating cur 

rent relay 2309 is disconnected from line con 
ductor 2303 and conductor.S 2302 and 233 are 
Connected in a closed loop which includes the 
selector magnet 2306 of printing reperforator 
2397. During the transmission of the ringing 
current the vacuum tube 908 in Fig. 9 is timing 
out as previously described and upon operating 
it cuts off the ringing current, and with a loop 
established at the overflow station the relay 952 
operates and as previously described causes the 
director circuit to be restored to normal condition 
and the junctor sequence circuit in Fig. 10 to be 
released for use in completing another call. The 
junctor circuit is conditioned for message trans 
mission over the path established from calling 
subscriber to the overflow station. 
Concurrently with the conditioning of the 

junctor circuit and the release of the other ap 
paratus the motor 237 is coming up to speed 
and upon the closure of centrifugally operated 
contacts 2323 the circuit of answer back magnet 
2322 is completed. This magnet actuates a trans 
mitting mechanism aSSociated With the reperfo 
rator 2307 to transmita code combination indica 
tive of or identifying the overflow line. This 
code combination is transmitted to the calling 
subscriber station and informs the attendant at 
that station, by the recording of a character 
which the code combination represents, that the 
called subscriber station is busy but that the 
overflow line is prepared to receive a meSSage for 
subsequent retransmission to the called Sub 
Scriber. 
The selectable element 232 aSSociated with 

contacts 239 is responsive to the code combina 
tion which is transmitted under the control of 
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answer back magnet 2322 and Operates momen 
tarily in response to this code combination to 
close the contacts 239 for a short interval. Con 
tacts 239 complete the prepared circuit for re 
lay 238 which operates, interrupting, at its left 
hand armature and back contact, the energizing 
circuit for answer back magnet 2322, which re 
leases, and completing at its armature and right 
hand contact a holding circuit to maintain relay 
238 operated. 
The overflow station is now prepared to re 

ceive the message intended for the called Sub 
scriber, and awalits that message. If the calling 
subscriber desires to interchange information on 
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a two-Way basis. With the called Subscriber in 
the manner of a telephone conversation, it may 
not be Satisfactory to him to be connected to 
an Overflow line and merely transmit his message 
into that line for storage and Subsequent re 
transmission. If this is the case he may trans 
mit a disconnect signal which will, in a manner to 
be described hereinafter, restore his station 
equipment, his line circuit and line sequence cir 
cuit, the junctor circuit and junctor Sequence cir 
cuit and the overflow line circuit and station to 
normal. If On the other hand the calling Sub 
Scriber is Satisfied to transmit his message for 
Storage and Subsequent retransmission he may 
proceed to do so. In this event he should pre 
cede the meSSage by the calling code identifying 
the called subscriber station. It will be remem 
bered that he has already transmitted this code 
but it has been absorbed in operating the direc 
tor circuit and is not recorded anywhere at the 
Switching center. In order that the attendant 
at the Switching center may subsequently initiate 
the transmission of the message to the called 
Subscriber station when that station becomes idle 
it is necessary for the called subscriber station 
identification to appear on the tape 2326 which 
reperforator 2307 perforates and prints. The 
required called subscriber station identification 
Will appear on the tape if the calling subscriber 
transmits it after he has learned through the 
anSWer back signal that he is connected to an 
Overflow line and preceding the transmission of 
his message. 
The previous description of the release of the 

director circuit related to a call completed to 
a called Subscriber and under this circumstance 
the Operations that result from a busy indication 
did not occur. As previously described, the re 
lease of relay 902 occurs as one of the steps 
in the release of the director circuit. Since the 
holding circuit for the relay 940 is completed 
through an armature and front contact of relay 
902 the relay 1940 releases when relay 902 

releases. Relay 940, upon releasing, re-estab 
lishes the connection from the apex of the fan 
circuit to the Outer right-hand armature of relay 
T69 in preparation for the busy test on the next 

call, and also prevents the operation of slow oper 
ate relay 948. 
Operation when called subscriber's line and all 

Overflow) lines test busy 
The Operation of the System will now be de 

Scribed upon the premise that the called sub 
Scriber line is busy and the last overflow line, 
Which has no relays corresponding to the relays 
220? and 2207 is also busy. The conductor ex 
tending from the inner lower front contact of 
the Sequence relay corresponding to relays 220 
and 222, aSSociated with the penultimate over 
flow line is connected directly to the break con 
tacts associated with the ring contact spring of 
the jack 22 f6 associated with the last overflow 
line, and a conductive path is extended through 
the break contacts, conductor 223 , conductor 
groups 2282, 782, and 882, and conductor 38 to 
the Hold magnet 883 of the link circuit allo 
cated to the last overflow line. If all of the 
Overflow lines are busy, as assumed, the overflow 
line seizing conductor of the director, which is 
identified by the reference numera 975 and 
Which enters Fig. 22 as conductor 2275 will be 
extended directly to the link circuit Hold mag 
net 883 for the last overflow line and the link 
circuit vertical conductor. Due to the fact that 
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the last overflow line is also assumed to be busy, 
there Will be a direct ground connection om the 
last-mentioned vertical conductor of the link 
circuit and this ground connection will prevent 
the release of relays T 97 and 943 when relay 
f 94.0 makes the transfer from the testing Of 
the called subscriber line circuit to the testing of 
the overflow lines for an idle one of those lines. 
Accordingly, relay í 759 will not operate and when 
relay 705 operates a ground connection on its 
armature will be extended through the armature 
and front contact of relay T97 and through 
conductors 7 80 and 980 to the outer front 
contact of relay 948. The operating character 
istics of relay 948, which is operated through 
relay 940 from ground on the inner right hand 
front contact of relay 902, are such that it 
cannot operate within the interval of time re 
quired for an idle overflow line, if there is one, 
to be seized, a connection established thereto 
from the calling subscriber, and relays 902 and 
940 released, but it does operate if no Such con 
nection is established. At its inner armature 
and front contact, relay 948 completes a circuit 
from ground through the outer right-hand arma 
ture and contact of relay 943 for an alarm de 
vice which has been indicated as a lamp desig 
nated by reference numeral 95 but which might 
be a buzzer or gong to indicate to an attendant 
the unavailability of an overflow line to serve a 
calling subscriber. At its outer armature, the 
relay 948 reestablishes a path from conductor 
980 through the noted armature and front 

contact of relay 948 and through the front 
contact and inner left-hand armature of relay 
943 and conductor 952 for operating relay 
909 to start the transmission of busy signals 

to the calling Subscriber. 
At its right-hand armature and front con 

tact, relay 909 completes a circuit from ground 
on the armature of biased polar relay 1956 
through the marking contact, conductor 957, 
back contact and inner left-hand armature of 
relay 958, conductor 1959, right-hand arma 
ture and front contact of relay 909 which in 
terrupts the circuit through the break contacts 
in make-before-break manner, conductor 93, 
front contact and armature of relay 90, which 
was operated by vacuum tube 904 as described 
in the section entitled "Director Ready Signal 
Is Transmitted,' from which a path has previ 
ously been traced to the operating winding of 
repeater relay 92 in the junctor circuit of Fig. 
9. Since the calling subscriber station is con 
nected to the other side of the junctor repeater, 
relay 956 is enabled to transmit signals to 
the calling subscriber station. At the inner left 
hand armature of relay 1909, ground is connected 
to the operating winding of relay 1956 and to 
the armature of relay 96 and also through re 
sistor 962 and the inner right-hand armature 
and back contact of relay 958 to battery. The 
circuit of the operating winding of relay 1956 is 
completed through resistor 965 and in parallel 
therewith through the back contact and left 
hand armature of relay 1944 and resistor 963 
to battery. The circuit of the biasing winding of 
relay 956 extends from ground through that 
winding, condenser 1966 and resistor 1967 to 
battery with a connection from the junction of 
condenser 966 and resistOr 96 through the 
outer left-hand armature and back contact of 
relay 958 to the right hand contact of relay 
96 for discharging the condenser to ground 
through the armature of relay (96. The circuit 
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of the operating winding of relay 96 extends 
from battery through that winding, resistor. 968, 
conductor 969, resistor f 972, now having the 
short-circuit comprising the outer left-hand 
armature and back contact of relay 943 re 
moved because this relay is energized, conductor 
1982, back contact and outer right-hand arma 
ture of relay 944 short-circuiting resistor 983, 
Outer right-hand armature and back contact of 
relay f 958 short-circuiting resistor 984, resistors 
986 and 962 to the armature of relay 96, so 
that the circuit is completed to ground when 
relay: 909 is energized. The biasing circuit of 
relay 96i extends from ground through con 
denser 988 and resistor 989 to battery, with a 
connection from the battery side of the relay 
Winding to the left-hand contact of the relay SO 
that the condenser Will be discharged to ground 
when the armature of relay 96 moves to its 
left-hand contact. AS part of the potential di 
vider network associated With the circuit of the 
operating winding of relay 96, there is a con 
nection from battery through the inner right 
hand armature and back contact of relay 958 
to the junction of resistors 992 and 1986, a 
connection from battery through the outer 
right-hand armature of relay 1958 to the Outer 
right-hand armature of relay 1944, and a perma 
nent connection from battery to the junction of 
resistors 984 and 896. 
The relays 956, and 96 comprise an oscil 

latory system for transmitting signals to the 
calling Subscriber and relay 959 is the trans 
mitting relay. With the grounded armature of 
relay 956 on the marking Contact, a marking 
signal is transmitted. With the armature of 
relay 96 engaging its right-hand contact, as 
Shown and prior to the connection of ground 
to its armature by relay 999, condenser 988 is 
charged. With the connection of ground to the 
left-hand terminal of resistor 962, due to the 
operation of relay 09, a change of potential in 
the potential divider network occurs, causing the 
arnature of relay 96 to move to its left-hand 
contact. The same ground connection applied 
to the operating winding of relay 956 operates 
the armature to the marking contact if it is not 
already engaging that contact. 
With the armature of relay 96 moved to its 

left-hand contact, the current through the oper 
ating winding is reversed, tending to return the 
armature to the right-hand contact. The re 
turn of the armature is delayed by the discharg 
ing of condenser 988 to ground through the bias 
ing winding, and the return of the armature is 
delayed for an interval of about 55 milliseconds. 
AS soon as the armature reaches its right-hand 
contact, current through the operating Winding 
is again reversed, and a charging circuit for con 
denser f 988 is established. Condenser 988 de 
lays the reoperation of the armature to the left 
hand contact for an interval of about 55 milli 
seconds. In this way the armature of relay 96f 
is moved back and forth between its contacts at 
intervals of approximately 55 milliseconds. 
When relay 96 operates its armature to the 
right-hand contact the first time, it provides a 
circuit for discharging condenser 966 associ 
ated with the biasing winding of relay 956, the 
path being traced from the junction of condenser 
1966 and resistor 967 through the outer left 
hand armature and back contact of relay 958 
and the armature and right-hand contact of 
relay 96 to ground. The discharging current 
causes the armature of relay f 956 to move away 
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from its marking contact for an interval of about 
22 milliseconds. Accordingly, a spacing signal 
of this duration is transmitted to the calling 
subscriber station, after which a marking signal 
is transmitted when the armature of relay 1956 
is restored to the marking contact by its operat 
ing winding. The receiving teletypewriter at the 
calling subscriber station interprets the spacing 
signal as the start impulse of a telegraph signal 
combination. - - - - - - - 

The armature of relay 96 remains on its 
right-hand contact for 33 milliseconds after the 
end of the spacing signal transmitted by relay 
1956 and operates to its left-hand contact where 
it remains for 55 milliseconds before returning 
to the right-hand contact and again causing relay 
1956 to transmit another spacing signal of 22 
milliseconds duration. The interval between the 
end of the first spacing signal and the beginning 
of the second totals 88 milliseconds, which is equal to 4 telegraph signal impulses at a com 
monly used transmitting speed of sixty Words 
per minute. Thus the teletypewriter at the call 
ing subscriber's station receives, following the 
signal interpreted as a start impulse, four Suc 
cessive marking impulses and a spacing impulse. 
Following the second spacing signal, the mark 
ing condition is maintained for another interval 
of 88 milliseconds which the receiving teletype 
writer interprets as a prolonged stop or rest Sig 
nal. Thereafter the sequence is repeated. The 
telegraph code combination comprising four Suc 
cessive marking impulses followed by a Spacing 
impulse represents the letter 'K' and accord 
ingly this letter is printed repetitiously as a sig - 
nal to the calling subscriber that the called Sub 
scriber station and all overflow lines are busy. 
The calling subscriber should then disconnect, in 
a manner which will be described hereinafter, 
and again place the call after an interval. 
Another condition that may exist to prevent 

a calling subscriber from reaching a called Sub 
scribed is that the station or line of the latter 
may be out of order. When a line has been re 
ported out of order, an attendant at the switch 
ing station connects ground through a resistance 
of the order of 1900 ohms to the conductor of 
the line termination circuit over which the busy 
and out-of-order tests are made by the director. 
Accordingly when the relays (943 and 797 are 
connected to the line termination circuit of the 
called subscriber to make this test, relay 1943, 
being marginal, does not operate. Thus the re 
sistor 972 remains short-circuited. This changes 
the timing of relay 96 so that it pulses at about 
11 cycles per second, its armature engaging the 
right and left-hand contacts alternately for in 
tervals of about 44 milliseconds. The operation 
of relays 1956 and 96 f is the same as that previ 
ously described except that intervals of about 66 
milliseconds intervene the end of each spacing 
signal and the beginning of the next Spacing sig 
nal transmitted by the relay 956. The receiving 
teletypewriter at the calling subscriber station 
thus receives spacing for about 22 milliseconds, 
which it interprets as a start signal, marking for 
about 66 milliseconds which it'interprets as im 
pulses 1, 2 and 3 of a code combination, spacing 
for about 22 milliseconds which it interprets as 
impulse 4 of a code combination and marking 
for about 66 milliseconds which it interprets as 
impulse 5 of a code combination of about 22 
milliseconds duration followed by a stop impulse 
of about 44 milliseconds. Thereafter the receive 
ing teletypewriter. repeats, this interpretation aS 
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relay f 96f continues to oscillate and to control 
relay 956. This combination represents the let 
ter “Q” and the teletypewriter records this letter 
repetitiously, which is the out-of-order signal to 
the calling subscriber and should cause him to 
disconnect. It is to be noted that because relay 
1943 is not operated when the out-of-order con 
dition is detected, relay 940 is not brought into 
operation to route the call to an overflow line. 
It is considered preferable to notify the calling 
subscriber of the out-of-order condition of the 
called subscriber's line in this manner and to 
prevent the storing of the message in an over 
flow line, because the calling subscriber thus does 
not receive the false impression that the message 
will be retransmitted promptly to the called sub 
scriber, which the calling subscriber might as 
sume were the message permitted to go into stor 
age in an overflow line without notification to 
the calling subscriber of the out-of-order condi 
tion of the called subscriber's line. Still another 
condition that may prevent the completion of a 
call is that the calling subscriber may transmit 
an unassigned or non-numerical code. When 
this occurs the circuit system does not complete, 
in cooperation with relay 782, an energizing cir 
cuit for busy and out-of-order test relays (94.3 
and 797 because there is no subscriber's line 
termination circuit corresponding to the unas 
signed number, from which busy test ground or 
out-of-order: ground connection could be ob 
tained. Similarly when relay 759 operates, it 
seeks to connect relay 720 in a previously traced 
circuit from ground on an armature of relay 208t 
through to a Hold magnet battery in the link 
circuit. This path remains incomplete because 
there is no Hold magnet connection correspond 
ing to the unassigned or non-numerical code. 
Accordingly, relay 720 does not operate. There 
after when relay T5 releases, it completes a 
circuit, prepared by relay 759, for energizing 
relay 944 instead of the circuit for relay i55. 
At its left-hand armature, relay 1944 removes 

resistor 963 from parallel connection to re 
sistor 965. This changes the timing of relay 
1956 so that upon operation of the armature of 
this relay away from its marking contact, an in 
terval of about 44 milliseconds, equal to two teles 
graph signal impulses, Will elapse before the 
armature returns to its marking contact. At its 
inner right-hand armature and front contact, 
the relay 944 completes the energizing circuit 
of relay 1909, which in turn initiates vibratory 
Operation of relay 96. At its outer right-hand 
armature the relay: 944 removes a short circuit 
from resistor 983 thereby reducing the vibratory 
frequency of relay 96 to about 6 cycles per sec 
Ond. At this frequency the armature of relay 
t96 will engage its two contacts alternately for 
an interval of the order of 88 milliseconds, which 
is equal to four telegraph impulses at the speed 
of Sixty Words per minute. In one complete cycle 
of relay, 96, occupying an interval of about 176 
nailliseconds, relay 956 will operate to spacing 
for about 44 milliseconds and return to marking 
where it. Will remain for the balance of the cycle 
of relay 961, approximately 132 milliseconds. 
The teletypewriter at a calling station interprets 
this operation as a start impulse of spacing na 
ture of about 22 milliseconds duration, a first 
code impulse of Spacing nature of about 22 milli 
Seconds duration, second, third, fourth and fifth 
code impulses of marking nature, each of 22 mil 
liseconds duration totaling 88 milliseconds and a 
Stop impulse of 44 milliseconds duration. This 
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code combination represents the letter W and 
the teletypewriter will repetitiously print this 
letter. The calling subscriber is informed by 
the printing of the letter 'W' that he has trans 
mitted an una SSigned or non-numerical code and 
he should disconnect, ascertain the correct num 
ber and again place the call, transmitting the cor 
rect cOde. 
Additional relays 949, 970, 976 and 980, 

cooperate through relay 500 with the alarm cir 
cuit in the performance of certain timing and 
alarm functions in connection with the produc 
tion of busy, out-of-order and unassigned code 
signals. For a description of these functions ref 
erence may be had to Patent 2,489,916 granted 
November 29, 1949 to C. W. Lucek, and the de 
Scription is omitted from the present Specifica 
tion. 

Referring now to Fig. 1, and with reference to 
the transmission to the calling subscriber sta 
tion of signals, representing the letter 'K' in 
dicative of the busy condition of the called sub 
Scriber station and all overflow lines, it Will be 
noted that the calling subscriber station is pro 
vided with contacts 5 which are closable no 
mentarily by the selectable element 52 that is 
selectable in response to the code combination 
representing the letter "K.' Thus, in addition 
to printing this letter the teletypewriter will also 
close contacts 5 momentarily for each busy 
code combination received. Contacts fs close 
a circuit from battery 9 through the upper 
armature and front contact of relay il 8, con 
ductor 33, contacts f5, conductor f53, back con 
tact and upper armature of relay 54, conductor : 
56 and winding of relay 57 to ground. Relay 
57 operates and locks through its upper arma 

ture and front contact independently of contacts 
5. At its lower armature the relay 57 com 

pletes the circuit of lamp 58 which lights to 
provide a Visual indication of reception of the 
busy signal. In order that relay 57 shall not be 
operated in response to the signal for the letter 
'K' received as part of a message, and thereby 
avoid operation of lamp 58 under those circum 
stances, contacts 59 operable by the selectable 
element 6 i responsive to the carriage return sig 
nal are provided. Upon the momentary closure 
of contacts f59 battery 9 is connected over 
conductor 33, the contacts 59 and conductor 
62 and the winding of relay 54 to ground there 

by causing the operation of this relay. At its 
lower armature and front contact relay 54 locks 
to battery 9 independently of contacts 59 and 
at its upper armature and back contact the cir 
cuit of relay 57 is interrupted so that that relay 
cannot be operated in response to 'K' signals. 

Calling subscriber disconnects 
Upon the reception of 'K' denoting that the 

called Subscriber's line and all Over-flow lines 
are busy, or upon the reception of 'Q' denoting 
that the called subscriber's line is out of Order 
or upon the reception of 'V' denoting unas 
'signed or non-numerical code transmitted as a 
station call, or at the conclusion of message 
transmission the calling subscriber, assumed to 
have been the station in Fig. 1, disconnects by 
transmitting the upper case or figure shift code 
combination followed by the code combination 
for the letter H. This sequence of codes repre 
sents the message end or disconnect signal, and 
results in the selection of selectable element 24 
of the teletypewriter, which momentarily opens 
contacts. 23. These contacts interrupt the hold 
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ing circuit for relay 8 thereby releasing that 
relay. Relay 8 disconnects battery if 9 from 
conductor 33, thereby releasing relay 57, if 
that relay has been Operated, releasing relay 54 
if that relay has been operated, and releasing 
relay 37. Battery 9 is also disconnected from 
conductor 26 thereby opening the circuit of mo 
tor 27 and releasing relay 04. With relay 04 
released the direct current loop at the Subscriber 
Station is interrupted and the alternating cur 
rent loop through condenser 07 and relay 08 
is reestablished, thus rendering the station again 
responsive to ringing current. With the direct 
current loop interrupted relay 03 releases and 
thus the station is restored to the initial condi 
tion. 
At the called subscriber station, assumed to 

have been the station in Fig. 2, the reception of 
the stop or disconnect code combinations, com 
prising the upper case code and the letter 'H' 
code, results in the Operation of Selectable elle 
ment 233 to open the contacts 232 momentarily. 
Contacts 232 interrupt the holding circuit for re 
lay 224 which releases, thereby opening the cir 
cuit of motors 24 and 200 and relay 208. The 
locking circuit of relay 25 also extends through 
contacts 232 so that relay 25 is released along 
With relay 224 when contacts 232 are opened 
momentarily. Relay 208 in releasing interrupts 
the direct current loop through the station shown 
in Fig. 2 and reestablishes the alternating cur 
rent loop through relay 22 and condenser 2 
to render the station responsive only to ringing 
current. In this way the called subscriber sta 
tion is restored to normal. 
With the calling and called subscriber stations 

restored to normal and the direct current loops 
at both stations interrupted, current through 
the operating Windings of repeater relays. 92 
and 93 in Fig. 9 and through the relays 95 and 
952 to ground is interrupted and the relays 95 
and 952 release. These two relays in turn re 
lease relay 993. Relay 903 releases relays 920 
and 93C and also the Hold magnets 80 and 862 
which were held energized in series with the re 
lays 929 and $38, respectively. Relay 920 releases 
Irelay 34 in the junctor sequence circuit thus 
restoring the junctor sequence circuit to normal. 
The release of Hold magnet 80 in the link cir 
cuit causes conductors 812 and 8f3 to be recon 
nected and conductors 89 and 82 to be recon 
nected whereby the line conductor's 50 and 52 
of the calling Subscriber are reconnected to their 
proper terminating points in the line termina 
tion circuit of Fig. 5, the conductor 59 being 
connected through the operating windings of re 
lays 54 and 5f 7 to ground, the concilictor 532 
being reconnected to battery 524. Similarly the 
release of Hold magnet 862 results in the reestab 
lishment of the proper idle line termination for 
the line conductors 53 and 504 of the Subscriber 
Station shown in Fig. 2. In this way the appara 
tus at the switching station has been restored to 
normal condition awaiting further calls. 
In the case of a disconnect involving an over 

flow line, the Selectable element 23f6 responds to 
the disconnect signal transmitted by the sub 
Scriber and momentarily opens contacts 234 in 
terrupting the holding circuit for relay 2312, 
which releases. Relay 232. Shuts down motor 
23f T and releases relays 23 (8 and 2308, the for 
mer preparing the circuit of answer-back mag 
net 2322 and the latter opening the line conduc 
tor, loop and reconnecting condenser 234 and 
relay 2309 across the line conductors 2302 and 
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2363. With the line conductors open circuited 
at the condenser, relay 952 releases, in turn re 
leasing relay 903 which releases relay 930, the 
latter relay releasing Hold magnet 852. The hold 
magnet disconnects ground from the path includ 
ing conductors 850 and 2250, thereby releasing 
relay 2207. Relay 2207 interrupts the holding 
circuit. for relay 220, which releases, providing 
there is no ground connection on a path previ 
Ously traced from the Outer upper front contact 
of relay 20, , beginning with conductor 2370 and 
ending with conductor 2270, from which an ex 
tension of the path is traced through the front 
contact and outer lower armature of relay 229 
to the break contact of relay 2207. If relay 200 
is in the operated condition at the time of re 
lease of relay 22, the holding circuit of relay 
22 of will be extended, by reclosure of the break 
contacts of relay 2207, to ground on the outer 
upper armature of relay 290 before the holding 
ground connection supplied through the upper 
armature of relay 22 is interrupted at the lower 
armature of relay 22.97. 

By way of explanation of the transfer of the 
holding circuit for relay 220, it should be re 
membered that relay 220 is operated whenever 
one of the Select magnets is in the energized 
condition in preparation for the operation of a 
Hold magnet. It may happen that a Select mag 
net is energized as a step toward establishing a 
connection to. One of the Overflow lines. An over 
flow line is seized over a series of conductors in 
cluding conductor 225, which is connected to a 
path through break contacts of jack 2284. When 
relay 220 is released, and which is connected 
instead to a path through conductor 22 and 
break contacts of jack 224 when relay 228 is 
operated. In order to prevent interference With 
the seizure of an overflow line, relay 220 is pre 
vented from releasing until relay 29 a? releases, 
Which occurs upon the release of any Select mag 
net that was operated, such release resulting from 
operation of a Hold magnet or abandonment of 
the call by a calling subscriber. 
Answer-back by a Station responding to a call om 

an unattended basis 

A station circuit of the type shown in Fig. 1 is 
provided with an answer-back feature the func 
tion of which is to transmit signals identifying 
the Station when it responds to a call on an un 
attended basis. ASSuming that another station 
aSSociated with the switching center placed a 
call to be routed to the station shown in Fig. 1 
and that the director has connected the calling 
station to the Station shown in Fig. 1 and is trans 
mitting ringing current, the relay 08 will op 
erate in response to the alternating ringing cur 
rent and complete the circuit of slow-operating 
relay 28. Relay 28 operates about two seconds 
after the operation of relay G8 and completes 
the circuit of relay f 8 through the outer lower 
armature and back contact of relay la) and con 
ductor 3. Relay 8 operates relay 4 to 
complete the direct current loop termination for 
the lines and C2 and starts motor 2. Be 
cause of the fact that the operation of key 6 
was not involved in the energization of relay 8 
relay 3 does not operate as a result of the 
operation of relay 8. Accordingly when motor 
21 comes up to speed and closes its centrifugal 
contacts f39 the circuit of an answer-back mag 
net 41 is completed from ground through the 
upper armature and back contact of relay 31, 
the Winding of magnet 4 and conductors 34, 
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33 and front contact and upper armature of 
relay f8 to battery 9. The identifying code 
of the Caled Station is tranSimitted in the Same 
manner as that of the overflow line as previously 
described, and upon being received by the call 
ing station the code serves to inform the calling 
Subscriber that the connection has been Com 
pleted to the desired station, and that the sta 
tion is prepared to receive a neSSage. 

Transmission of message from overflow line 
The message transnitted over the Overflow line 

comprising conductors 2302 and 23.03 to reper 
forator 239 is perforated in tage 2326. Reper 
forator 237 has associated there with a tape 
transmitter 233 which may be similar to the 
tape transmitter 2 9 in Fig. 2. One terminal of 
the tape transmitter 233 is connected through 
resistor 2332 to battery 2333 and the other ter 
minal is connected through break contacts of 
key 2334 to the tip contact spring of jack 2336. 
The ring contact spring of jack 2336 is connect 
able through make contacts of the jack and re 
sistor 233 to ground when a plug is inserted 
into jack 2336. A companion jack 2338 has its 
tip contact spring connected through the upper 
winding of relay 2339 to ground, and ground is 
connectable through make contacts of jack 2338 
to the arnature of relay 2339 when a plug is 
inserted into the jack. The lower or biasing 
winding of relay 2333 has one terminal connected 
to ground and the other terminal connected 
through a resistor 234 to battery 2333. The 
make contact of relay 2339 is connected through 
the winding of a slow release relay, 2342 to bat 
tery 2343. The back contact of relay 2342 is 
connected through disconnect lamp 2344 to bat 
tery 233 and the armature of the relay is con 
nected to the arnature of the relay 2339. 
The line termination circuit for each Subscribn 

er's line is provided With a lamp for indicating 
when the subscriber's line and the Subscriber 
Station aSSociated therewith are busy. In the 
Case of the line termination circuit shown in 
detail in Fig. 5, the busy lamp is designated by 
the reference numeral 556 and has one termi 
3al Connected to battery 55 and the other ter 
minal connected to conductor 558 which extends 
into Fig. 7 as conductor 758 and connects to 
conductor 09 extending into Fig. 8 as conductor 
869 and grouped with conductors 836, 873 and 
848 which serve the subscriber's line termina 
tion circuit shown in detail in Fig. 5. Conductors 
109 and 809 have connected thereto one cross 
barsWitch contact for each of the sets of con 
tacts such as those designated 894 and 860 ar 
ranged vertically above Hold magnet. 80 serv 
ing the Subscriber line termination shown in 
the upper part of Fig. 5. Associated with each 
group of horizontal cross bar switch conductors 
is a grounded conductor such as the conductors 
877 and 878. When Hold magnet 80 operates 
any set of contacts under its control and pre 
pared by one of the Select magnets, ground is 
COEnected over the conductors. T58 and 558, to 
light lamp 556 and indicate visually that the 
Subscriber's line termination circuit is busy. 
An attendant at the Switching station, seeing 

the tape 2326 accumulating between reperfora 
tor 2301 and transmitter 233 ascertains the iden 
tity of the called subscriber station from the 
tape 2326 and Waits for the busy lamp asso 
ciated. With the line circuit of the called sub 
Scriber station to be extinguished. It will be 
assumed that the message is intended for the 
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subscriber station in Fig. 1, which has the line 
termination circuit shown in detail in the upper 
portion of Fig. 5, and that the station becomes 
idle, which will be indicated by extinguishment 
of lamp. 556. The attendant then connects a 
patching cord from jack 2336 to jack 58 and 
another patching cord from jack 2338 to jack 
5. Having done this, the attendant operates 
key 2334 to the left to connect a source of ring 
ing current 235 through the tip contact spring 
of jack 2336, the patching cord, the tip contact 
spring of jack 518, line conductors 502, 402, and 
02, alternating-current relay 08 and return 

ing through line conductors || 0 , * 20 , 40 , 50, 
tip contact spring of jack 5, patching cord, 
tip contact spring of jack 2338 and winding of 
relay 2339 to ground. It should be noted that 
upon connection of the patching cord between 
jack 2336 and jack 58, a connection was estab 
lished from ground through resistor 2337, the 
make contacts and ring contact Spring of jack 
2336, the patching cord, and the ring contact 
spring of jack 518 to conductor 55. Conductor 
55 is included in a previously traced path in 
cluding conductors 75t, 85t, 95 and 55i and 
terminating at the front contact associated with 
the outer right-hand armature of relay 50. 
The grolind connection Supplied through resis 
tor 2337, which has a low value, is a busy-indi 
cating ground and will cause the registration of 
a busy signal if the director attempts to seize 
the line extending to the subscriber station in 
Fig. 1 while the patching cord is up. The man 
ner in which the busy test is made by the direc 
tor was hereinbefore described with respect to 
the busy test path comprising conductors 564, 
764, 864, 964, 564 and 664. It should also be 
noted that with the insertion of a patching plug 
into jack 2338 ground was connected through 
the nake contacts, conductor 2352, the arma 
ture and back contact of relay 2342 and lamp 
2344 to battery 2346, thereby lighting the lamp 
2344. 
Relay 08 in Fig. 1 responds to the ringing 

current and sets the station in operation to re 
ceive the message, in the manner hereinbefore 
described. This includes the interconnection of 
the line conductors at the station in Fig. 1 to 
establish a closed loop and the transmission from 
the called subscriber station of an answer back 
signal to indicate, as previously described, the 
identity of the station to which connection has 
been made, and that the station is in condition 
to receive. 

Prior to the establishment of the closed loop 
at the called subscriber station, a circuit from 
battery 2333 through resistor 234? and the lower 
winding of relay 2339 to ground holds the arma 
ture of the relay away from its make contacts. 
Upon the establishment of the closed loop at 
the called Subscriber station a circuit is estab 
lished from battery 2333 through resistor 2332, 
through transmitter 233 which is at rest, right 
hand contact and swinger of key 2334, tip con 
tact spring of jack 2336, patching cord, line con 
ductors outgoing to and returning from the 
called subscriber Station in Fig. 1, patching cord, 
tip contact spring of jack 2338 and upper Wind 
ing of relay 2339 to ground. The upper winding 
of relay 2339 dominates the armature and oper 
ates it to its make contacts, thereby completing 
the circuit of relay 2342 from ground through 
the make contacts of jack 2338 and the armature 
of relay 2339 to battery 2343. Relay 2342 oper 
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ates and opens the circuit of lamp 2344 which 
becomes extinguished. This indicates to the 
attendant that the line circuit loop at the called 
station has been closed, and after waiting a few 
Seconds for the motor at the called station to 
come up to speed and for the answer-back signal 
to be transmitted, the Only indication of which 
will be the chattering of relay 2339, the attend 
ant starts transmitter 233Í by closing a manually 
Operable SWitch to complete the circuit of its 
start magnet (not shown). 
The transmission of the message contained 

in tape 2326 then proceeds automatically. 
Transmitter 233 may be provided with the Well 
known taut-tape mechanism for Suspending op 
eration of the transmitter if tape 2326 becomes 
taut. At the end of the message the discon 
nect code combinations, namely the upper case 
code and letter 'H' code combination, which 
Were transmitted by the calling Subscriber and 
perforated in tape 2326 are transmitted to the 
called subscriber station. This station responds 
to the disconnect code in the manner previously 
described to shut down the station, open the 
closed line conductor loop , thereat and recon 
nect in the line circuit condenser 2 and alter 
nating-current relay 22. Thus the circuit of 
the upper winding of relay 2339 is interrupted 
and the lower Winding of the relay operates the 
armature to the left to open the circuit of re 
lay 2342. Relay 2342 is of the slow release type, 
since its circuit is controlled by relay 2339 which 
is included in the transmission circuit and Will 
therefore follow signals, and it is desirable that 
relay 2342 shall not follow signals, Relay 2342 
is sufficiently slow that it will not release on 
response of relay 2339 to any continuous spac 
ing condition normally occurring in code signal 
transmission but will release in response to a 
continuous spacing condition exceeding a pre 
determined interval such as, for example, the 
interval of two or three code combinations. 
This relay releases after its delay interval and 
reestablishes the circuit of lamp 23.44 which lights 
and remains lighted. This is a signal to the 
attendant that the transmission of the message 
to the called subscriber station has been com 
pleted, whereupon the attendant removes the 
patching cords from jacks 2336 and 2338, thereby 
disconnecting transmitter 233 from the line ex 
tending to the called Subscriber station, and ex 
tinguishing lamp 23.44. 

Signaling called subscriber that line junctors are 
busy 

As previously stated the relay 034 operates 
as a part of the seizure of a line junctor by a 
calling Subscriber, and remains operated until 

Through its arma 
ture 4 and front contact it extends a ground 
connection to the front contact associated with 
the armature 4 of relay 049. Also with relays 
02, 09 and 024 operated and relay 034 also 

operated a path is traced from ground through 
the front contact and inner right-hand arma 
ture of relay fo2, right-hand armature and 
front contact of relay 09, front contact and 
inner left-hand armature of relay i G24, con 
ductor 033, armature 2 and front contact of 
relay C34 to the armature 2 of relay (O49. If 
the line junctor 934 should be seized, relay O49 
Will be operated and locked, and these ground 
connections Will be transferred to the lower front 
contact and the armature 2 of the next relay 

75 corresponding to relays fo34 and 0.49 and if 
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all the line junctors are in use all Such relays 
will be operated and these ground connections 
will be extended to conductors (080 and 108 f. 
These ground connections are extended over 
conductors 980 and 98F, respectively, 580 and 
í 58 f, 680 and -68 to conductors 480 and 48-, 
respectively, the former being connected to the 
operating Winding of relay 40-f and the latter 
being connected to the operating winding of re 
lay 402. Relay 402 operates and at its lower 
armature it connects interrupter 403, which 
Supplies ground connection at the rate of One 
impulse per second, to a register 404 which 
registers the number of Seconds that all of the 
line junctor circuits are busy. The relay 402 
also connects ground to the Winding of relay 
4G6, causing the operation of that relay. The 

circuits controlled by relay 406 and the oper 
ations performed thereby are similar te: circuits 
and operations described in Patent 2,340,599 un 
der the heading “All-Trunks-Busy-Circuitº and 
the detailed description will not be repeated in 
the present specification. The function of the 
circuit is to generate and transmit “letters” sig 
nals as an indication that all of the line junctors 
are busy and these will be transmitted when and 
as long as any calling subscriber establishes a 
closed line circuit loop at his station. When 
ever a line junctor becomes idle the circuit is 
arranged to Suspend the transmission of 'let 
ters' signals and to transmit instead to the 
Waiting subscriber a signal indicating that at 
least one junctor circuit has become idle. 
In Patent 2,340,599- the signal which replaces 

the all-trunkS-busy signal and indicates the 
availability of a trunk is disclosed as being the 
signal for the letter "K,' and as a junctor-avail 
able Signal to follow the all-junctorS-buSy Sig 
nal in the present disclosure the signal for the 
letter 'K' or for Some other letter may be used. 
it will be remembered that when, as hereinbe 
fore described, a called subscriber's line is busy 
and all overflow lines are busy, the director cir 
cuit generates 'K' signals and transmits them 
to the calling subscriber. The junctor-available 
signal and the all-overflow-lines-busy signal are 
readily distinguishable by the calling subscriber, 
although the same signal may be used. When 
a Subscriber places a call, and all junctors are 
busy, the first and Only response of the Switch 
ing office, as far as the subscriber is aware, is 
the all-junctors-busy signal (letters) which will 
change to the junctor-available. Signal ("K') 
When a junctor becomes available. On the other 
hand, a calling subscriber receives 'K' signals 
denoting that all overflow lines are busy only 
after the seizure of a line junctor and director, 
the transmission to him of a director-ready sig 
nal and the transmission by him of the calling 
codes for the called subscriber's Station. 
The ground connection on conductor 480 

Causes relay 40 to: Operate. This ground. Con 
nection is extended through the lower armature 
and front contact of relay 40 and through the 
Windings of relay 4 and register magnet 42. 
Relay f 4ff in operating supplements this ground 
connection by the ground through its own arma 
ture and front contact, thus assuring the op 
eration of register magnet 4 f2. The register 
magnet 42 locks to the ground supplied through 
the lower armature of relay f40 and short 
circuits relay 4 which releases, Register 
magnet 42 will remain operated until relay 
40i is released by removal of the ground con 

nection from conductor 480, thus assuring that 
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the register will operate but once for each 
grounding of that conductor. In this manner 
the number of attempts to seize a line junctor 
during an interval in which they are all busy 
will be counted. This arrangement is more fully 
described in. Patent 2,340,599 under the heading 
“Counting Subscribers' Calls During an All 
Trunks-busy Period'. 
At its upper- armature the relay 40 connects 

ground over a path traced during the description 
of operation of the subscriber Sequence circuit, 
comprising conductors. 437, 237, 837, 637, the 
outer upper armature and front contact of relay 
62, conductor 638, armature. and front contact 
of relay 604, conductors 652 and 552, and winding 
of relay 5. f6 to battery, 509. Relay 56 operates. 
At, its inner lower arnature and front contact 
the relay 56 short-circuits the upper winding 
of relay. 57 which disengages its armature from 
its left-hand contact thereby disconnecting 
ground from the energizing circuit of relay 528, 
traced through the armature and front contact 
of relay 54, but as its outer lower armature and 
front contact the relay 56 supplies a ground 
Connection to hold relay 528 operated. At its 
inner upper armature and front contact the 
relay 56 completes the energizing circuit of re 
lay 522, which operates, and both relays lock to 
grottind stupplied through the inner upper arma 
ture and front contact of relay 528. At its outer 
upper armature and front contact the relay 5 6 
completes a circuit from battery through the 
lower winding of relay 54, the noted armature 
and front contact of relay 56, the middle upper 
armature and back contact of relay 533 to con 
ductor 562. from which a connection is indicated 
to conductor 462. The lower winding of relay 
54-is-energized over this circuit to hold the relay 
Operated independently of the upper winding. 
The relay 522, at its lower armature substi 

tutes, for the line terminating battery 524, a line 
terminating circuit comprising conductor 563, 
56 and 46 to the armature of relay 46 which 
is operable to produce letters signals as previous 
ly described. These signals, when produced, will 
be transmitted over conductors 46 , 56 , inner 
lower armature and back contact of relay 533, 
conductor 563, the lower armature and front 
contact of relay. 522, conductors 52, 82 , break 
eontacts of hold magnet 80 in Fig. 8, which is 
unoperated because there is no idle junctor to 
Which the. Subscriber can be connected, conduc 
tors. 89, 59 and out to the subscriber station 
Over conductor 50, the return path being over 
conductor. 502, conductors 512 and 8F 2, break 
contacts of hold magnet 801, conductors 83 
and 53, upper winding of relay 54 and front 
contact and inner lower armature of relay 56 
to ground. It should be noted that when relay 
522 Was operated by relay 5 6. it interrupted, at 
its upper armature and back contact, the en 
ergizing circuit for relay 60?, which restores the 
Sequence circuit to normal, so that it may re 
Spond to a call by another subscriber. The all 
junctors-busy signal will be transmitted to any 
calling Subscriber who seeks to obtain the serv 
ices of a junctor, but the switching center also 
has trunks extending to a manual SWitching of 
fice, as Will be described hereinafter, and the re 
lease of the sequence circuit permits the same 
or other Subscribers to seek access to a trunk cir 
cuit. If the calling subscriber, upon receiving 
the all-junctors-busy signal, disconnects, he will 
open the closed loop interconnecting the line 
conductors, at his station, thereby interrupting 
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the circuit through the upper winding of relay 
54. In the operation of the all-junctors-busy 
circuit shown in Fig. 14 there are intervals dur 
ing which a direct ground connection is applied 
over conductors 462 and 562 to energize the low 
er winding of relay 514 and other intervals dur 
ing which ground connection is applied to this 
circuit through a high resistance path which 
passes insufficient current to hold relay 54 op 
erated. When the direct ground connection is 
removed relay 514 releases and interrupts the 
energizing circuit of relay 528, which releases, in 
turn releasing relays 522 and 56 which it has 
been holding operated, thereby restoring the cir 
cuit shown in Fig. 5 to normal. From this it foll 
loWs that when a calling Subscriber encounters 
an all-junctors-busy condition, his line circuit 
becomes locked up in a condition in which he has 
lost access to the sequence circuit. The Sub 
Sequent transmission to that Subscriber of the 
signal indicating that a junctor has become 
available does not change the locked up condi 
tion nor automatically give the subscriber access 
to the available junctor circuit. He must dis 
connect by restoring his own station circuit and 
his line terminating circuit (Fig. 5) to normal, 
Such as by operating switch 22 in Fig. 1, or 
switch 231 in Fig. 2, or switch 322 in Fig. 3, or by 
sending, by means of his keyboard transmitter, 
the end-of-message code combinations which 
will cause the operation of selectable member 24 
in Fig. 1, or member 233 in Fig. 2, or member 350 
in Fig. 3. - 
As previously described the station shown in 

Fig. 2 is equipped with a tape transmitter 29 in 
addition to the keyboard transmitter 26. The 
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station is so arranged that a perforated tape con 
taining one or more messages directed to differ 
ent Stations may be placed in the transmitter, 
whereupon the station may be set in operation 
by the momentary closure of key 222 and with 
the calling codes for the station to which the 
meSSages are to be transmitted preceding the 
messages in the tape, the hereinbefore described 
SWitching mechanism at the switching center 
will be operated in response to these calling codes 
to connect the station shown in Fig. 2 to the sev 
eral called stations without manual transmission 
of the calling codes and without further atten 
tion to the tape transmitter. As previously stated 
the operation of key 222 results in the operation 
and locking of relays 224 and 236, the energiza 
tion of relay 288 and the starting of motors 24 
and 200. Switch 26 should be closed because 
Signals are to be transmitted by tape trans 
mitter 29. With relay 208 operated the line is 
terminated in a direct current loop through re 
lay 207 which operates on line current from the 
SubScriber's line termination circuit 59 in the 
manner previously described with respect to the 
Station shown in Fig. 1 and the line termination 
circuit shown in detail in Fig. 5. The apparatus 
at the Switching station operates in the manner 
previously described to connect the line con 
ductors from the station shown in Fig. 2 to a 
line junctor Such as that shown in Fig. 9 through 
the link circuit shown in Fig. 8, and starts the 
director. The director returns a spacing signal 
of three seconds duration as a director ready sig 
nal which causes the release of relay 287. This 
relay upon releasing completes a circuit from 
battery 228 through conductor 299, the winding 
of dashpot-controlled slow-operate relay 26, 
conductor 298, the inner lower armature and 
front contact of relay 208, the armature and 
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closing contacts 294. 

of relay 284. 
energized until after the transmission of the fig 
lures or upper case code combination the mo 
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back contact of relay 207, conductor. 268, the 
upper armature and front contact of relay 224, 
conductor 229, closed contacts 23 and 232, con 
ductor 234 and outer upper armature and front 
contact of relay 236 to ground. Relay 267 op 
erates after about two seconds of the spacing 
Signal received from the director and completes 
a circuit from ground through its make contact, 
the outer lower armature, and front contact of 
relay 208, conductor 263, the outer lower arma 
ture and front contact of relay 236, conductor 
262, and winding of relay 26 to conductor 239 
which is receiving connection from battery 228 
through the lower armature and front contact 
of relay 224. Relay 26 operates over this cir 
cuit and locks through its lower armature and 
front contact and the back contact and lower 
armature of relay 27, conductor 22 and the 
inner lower armature and back contact of relay 
231 to ground. At its upper armature the relay 
26 completes a circuit from ground over con 
ductor 273, the front contact and armature of 
relay 26, switch 276, conductor 2 iT, clutch mag 
net 28 of tape transmitter 29, conductor. 29, 
and conductor 28 to battery 282. Clutch mag 
net 8 becomes energized over this circuit and 
starts tape transmitter distributor 29. The re 
leasing time of slow-release relay 207 plus the 
operating time of relay 267 should be such that 
relay 26 closes its make contacts just before 
the end of the director ready signal so that the 
director will have completed the transmission 
of the director ready signal and restored the 
communication circuit to marking condition be 
fore tape transmitter 29 is started, 
The first code combination perforated in the 

tape should be the upper case or figures combi 
nation Since, as previously described, the direc 
tOr must receive this code combination before 
the station identification codes in order to place 
it in condition to select the called subscriber's 
line termination circuit. The teletypewriter 24 
at the station shown in Fig. 2 has a selectable 
member 296 Selectable in response to the upper 
case or figures code combination for momentarily 

Upon the closure of these 
contacts in response to the transmission of this 
code combination a circuit is completed from 
battery through the winding of relay 25, con 
ductor 255, contacts 294, conductor 250, back 
contact and lower armature of relay 2 S2, con 
ductor 24, front contact and upper armature 
of relay 26 and conductor 23 to ground and 
relay 259 operates. At its upper armature and 
front contact the relay 250 locks to the same 
ground through the back contact and lower 
armature of relay 292. At its lower almature 
the relay 250 prepares an energizing circuit for 
relay 287. 
Tape transmitter-distributor 29 is provided 

with contacts 289 closable momentarily once in 
each revolution of shaft 244 by calm 2 car 
ried by the shaft. One of the contacts 28S is 
Connected by conductor 288 to the lower front, 
Contact of relay 250 and the other is connected 
by conductor 265 to the inner lower armature 

Since relay 250 did not become 

mentary closure of contacts 289 during the 
transmission of that code combination completed 
no circuits because the circuit was open at the 
lower armature of relay 250. Transmitter-dis 
tributor 29 next transmits the code combina 
tion representing the first digit of the number 
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identifying the called subscriber's station and 
during the transmission of this code combination 
contacts. 289 close momentarily completing a cir 
cuit from battery through the winding of relay 
287, back contact and upper armature of relay 
284, lower armature and front contact of relay 
259, conductor 288, contacts 289, conductor 265, 
inner lower armature and back contact of relay 
284, conductors 286 and 24, upper airmature 
and front contact of relay 26, conductor 23 to 
ground and relay 287 operates over this circuit. 
At its lower armature and front contact relay 
287 extends a path from the ground terminal of 
its winding through the winding of relay 284 to 
conductor 286 from which relay 28A is receiving 
a direct ground connection through contacts 
289. As soon as these contacts open, the direct 
ground connection to the ground terminal of the 
winding of relay 287 is interrupted but relay 22 
remains held through its lower armature and 
front contact and the Winding of relay 284 to 
conductor 286, relay 284 becoming energized in 
this circuit. 
At its inner lower arnature relay 284 discon 

nects conductor 265 from conductor 288 which 
is receiving ground through the upper armature 
and front contact of relay 26 and connects con 
ductor 265 instead to battery. At its outer lower 
armature relay 284 connects the back contact 
associated With the upper arinature of relay 
287, which is now disengaged from its back con 
tact, through conductor 283 and the winding of 
relay 27 to the upper armature of relay 26: 
which is receiving ground connection through its 
front contact and conductor 273. Thus the re 
lay 284 prepares an energizing circuit for relay 
27 but this circuit is interrupted at the uppair 
armature and back contact of relay 28A. t itS 
inner lower armature and front contact and at 
its upper armature and front contact the relay 
284 prepares for itself an alternate holding cir 
cuit which is closable through the contacts 239 
and is in short-circuiting relation to the wind 
ing of relay 287. 
Upon the closure of contacts 289 momentarily 

during the transmission of the code combination 
representing the Second digit of the calling code 
of the called Station the alternate holding cir 
cuit for relay 284 is completed from battery 
through the front contact, and inner lower 
armature of relay 284, conductor 265, contacts 
239, conductor 288, front contact and lower 
armature of relay 250, upper armature, front 
contact and winding of relay 284, conductors 
286 and 24, upper armature and front con 
tact of relay 26 and conductor 23 to ground. 
From the front contact associated with the up 
per armature of relay 284 the battery connection 
is also Supplied through the front contact and 
lower armature of relay 287 to the lower or ground 
terminal of the Winding of relay 287 and this con 
nection opposes the battery connected to the up 
per terminal of the winding of relay 287 and stops 
the flow of current through this winding so that 
relay 287 releases. With relay 287 released the 
prepared circuit for relay 27 is completed and 
this relay operates. Relay 27 f, through its upper 
armature and front contact completes the ener 
gizing circuit of relay 292 which locks through its 
upper armature and front contact and the nid 
dle upper armature and back contact of relay 237. 
At its lower armature, and back contact relay 292 
interrupts the holding circuit for relay 250 which 
releases and also interrupts the energizing circuit 
for relay 250 So that this circuit cannot be re 
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established by the operation of contacts 294 in 
response to the upper case or figures code con 
bination transmitted as part of a message. At its 
lower armature and back contact the relay 27 in 
terrupts the holding circuit for relay 26, and the 
latter relay releases, disconnecting ground from 
conductors 274 and 277, thereby interrupting the 
circuit of magnet 278 of tape transmitter-dis 
tributor 2 9 so that the transmitter will stop after 
the transmission of the second digit of the calling 
code, and also releasing relay 284 which in turn 
releases relay 27. The relay 267 released follow 
ing the reenergization of relay 207 at the end of 
the three-Second spacing signal representing the 
director ready condition so that at the conclusion 
of transmission of the station calling codes only 
the relays 208, 224, 236 and 292 remain energized. 
Only a station equipped with the equivalent of 

relay 206 and its timing circuit comprising elec 
tron tube 220 and relay 240 is capable of respond 
ing on an unattended start basis to a call from a 
tape transmitting station. The reason for this 
is that the tape transmitter at the calling station, 
having been stopped at the end of transmission of 
the calling code of the called station, is to be re 
started for transmission of the message under 
the control of a spacing signal of three-seconds 
duration transmitted from the called station as 
an indication that this station has been started 
and is ready to receive the message. In the pre 
ceding description of the establishment of a call 
from the station shown in Fig. 1 to the station 
shown in Fig. 2 the manner in which the station 
shown in Fig. 2 returns a three-second Spacing 
Signal as an indication of the proper starting of 
the station in response to its calling code has 
been described. It will be assumed that the sta 
tion called from the tape transmitter 29 is so 
equipped and returns a three-second spacing sig 
nal to the station shown in Fig. 2. In response 
to the Spacing signal of three-seconds duration 
relay 201 releases and completes the operating 
circuit for relay 251 in the same manner that it 
released in response to the director ready signal 
Which was also a Spacing signal of three-seconds 
duration. Relay 267 again completes the circuit 
of relay 26 which locks through the back con 
tact and lower armature of relay 27 because this 
relay has been released and the back contact and 
inner lower armature of relay 237 to ground. Re 
lay 26, again completes the circuit of the clutch 
magnet 278 from ground through conductor 273, 
the front contact and upper armature of relay 261, 
SWitch 26, conductor 277, the winding of clutch 
magnet 28, conductor 279, and conductor 28 to 
battery 282. Tape transmitter 2 í 9 starts and 
proceeds to transmit the message contained in 
the perforated tape. Relay 201 has become re 
energized at the end of the three-second Spacing 
Signal and releases relay 267. The relays which 
remain energized during the transmission of the 
message are relays 224, 236, 208,207,2S and 292. 
Relay 201, being slow release, does not release 
during the Spacing signals normally encountered 
in message transmission. With relay 292 locked 
the energizing circuit of relay 250 is interrupted 
and this relay does not respond to operation of 
contacts 294 responsive to the figures or shift code 
Combination transmitted as part of the IneSSage. 
Therefore the circuit controlled by can Operated 
contacts 289 associated with the transmitter re 
main open at the lower front contact of relay 250 
and these cam controlled contacts do not com 
plete a circuit during the transmission Of the 
meSSage. 
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If it should happen that the called subscriber's 
line is busy when the director seeks to complete 
the call initiated by transmitter 29 the call will 
be routed to an overflow line in the manner pre 
viously described. Since the overflow lines are 
provided with means previously described for re 
turning to the calling station the three-Second 
spacing signal indicative of the readiness of the 
line to receive the message, tape transmitter 29 
will be restarted in response to reception of this 
signal and will proceed to transmit the message 
just as it would if the called line had not been 
busy and the called station had responded. 
When the perforated tape contains message di 

rected to various stations each message should 
be terminated by the figures or upper case com 
bination followed by the code combination for the 
letter “J” with the exception of the final mes 
Sage in the tape which should be terminated by 
the previously described disconnect combination 
comprising the figures or shift signal and the sig" 
nal for the letter "H.' Assume that the tape 
contains more than One message and that at the 
end of the first message the shift code combina 
tion is transmitted followed by the code combi 
nation for the letter 'J.’ In response to the shift 
signal teletypewriter 2 i 4 conditions selectable 
member 27 to be operated and in response to the 
'J' code combination the selectable member 270 
is selected and operated and momentarily closes 
contacts 275. Contacts 275 complete a circuit 
from battery 228 through conductor 22, the 
lower armature and front contact of relay 224, 
conductors 238, 239, 245 and 246, contacts 275, 
conductor 28 and winding of relay 237 to ground 
and relay 23, operates. At its outer upper 
arnature and back contact the relay 237 inter 
rupts the energizing circuit of relay 208 which 
releases and interrupts the direct current loop 
through the station, thereby transmitting a dis 
connect signal of Spacing nature into the Switch 
ing center. At its upper middle armature the re 
lay 237 interrupts the holding circuit for relay 292 
which releases. At its inner upper armature relay 
23 locks in a circuit including the lower arma 
ture and back contact of relay 240. At its inner 
lower armature the relay 237 interrupts the hold 
ing circuit for relay 26 which releases, thereby 
opening the circuit of clutch magnet 278 for tape 
transmitter 29 which stops. The disengage 
ment of the middle lower armature of relay 237 
from its back contact produces no useful result 
at this time because the conductive path extend 
ing from that back contact is open at the , back 
contact and outer upper armature of relay 236. 
At its outer lower armature relay 237 disconnects 
negative battery 20 from the grid of tube 220 
and this grid begins to charge through resistor 
235 to ground which is positive with respect to 
the polarity applied to the other terminal of con 
denser 225 from battery 282. When the grid of 
tube 220 has become sufficiently positive to render 
the tube conductive current flows from ground 
through the winding of relay 240, the anode 
cathode discharge path of tube 220 to battery 282. 
Relay 24C operates and at its lower armature and 
back contact releases the relay 237 which re 
stores to their previous conditions the circuits 
controlled by its several armatures. No Opera 
tion is performed as the result of the engagement 
of the upper armature of relay 240. With its 
grounded front contact because the path extend 
ing from the armature is open at the back contact 
associated with the middle lower armature of 
relay 236 which has remained energized. With 
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relay 237 released relay 208 is reoperated to re 
establish the closed direct current loop between 
the line conductors at the station and the Switch 
ing office recognizes this as the placing of an 
other call and causes a line junctor and the di 
rector to be seized and to return a director ready 
signal to the calling station shown in Fig. 2. As 
a further result of the release of relay 237 Con 
denser 225 discharges and relay 240 releases. In 
response to the director ready signal relay 20 
is again released and operates the relay 26, which 
in turn operates relay 26 and tape transmitter 
29 is restarted to transmit the figures code con 
bination and the numerical codes identifying the 
station to which the next message is addressed. 
At the station which received the message, a S 

surning that it was a station identical with the 
station shown in Fig. 2, only the relays corre 
Sponding to relays 208 and 224 are in the ener 
gized condition during the reception of the mes 
Sage. Upon reception of the shift and letter code 
'J' signals at the end of the message the con 
tacts corresponding to the contacts 275 close no 
mentarily and operate a relay corresponding to 
the relay 237. At its outer upper armature it 
releases the relay corresponding to the relay 208 
thereby opening the direct current loop at the 
station, and transmitting its own disconnect sig 
nal to the Switching center. Since the relay cor 
responding to relay 292 is not operated no useful 
Operation is performed by the middle upper 
arnature. The inner upper armature seeks to 
complete a holding circuit through the lower 
armature and back contact of the relay corre 
SpOnding to relay 240 as in the case of the calling 
station. However, the completion of this hold 
ing circuit is an idle operation because such hold 
ing circuit requires a battery connection supplied 
by the relay corresponding to 224, the holding 
circuit of which is interrupted at the middle lower 
armature and back contact of the relay corre 
Sponding to relay 237. Since the relay corre 
Sponding to relay 236 did not become operated, 
the holding circuit for the relay corresponding 
to relay 224 was not transferred to the ground 
On the front contact associated with the outer 
upper armature of relay 236, but remained ex 
tended to ground through the middle lower arma 
ture and back contact of the relay corresponding 
to relay 237. With the latter relay operated the 
holding circuit for the relay corresponding to re 
lay 224 is interrupated and this relay releases, 
thereby disconnecting battery from the teletype 
Writer operating motor corresponding to motor 
200 and from the prepared holding circuit for 
the relay corresponding to relay 23, so that this 
relay releases upon the reopening of the contacts 
corresponding to contacts 275. In this way the 
called station has been restored to normal and 
has transmitted its own disconnect signal which, 
in cooperation with the disconnect signal trans 
mitted from the calling station, releases the junc 
tor circuit in the manner hereinbefore described. 
At the end of the last message in the tape the 

upper case and letter 'H' code combination are 
transmitted as the disconnect signal and at the 
calling station this code combination results in 
the release of relays 224, 208, 236, 26 and 292 
and the stopping of motors 24 and 200, thereby 
restoring the station to normal and at the called 
station will result in the release of the relays cor 
responding to relays 208 and 224 thereby re 
Storing that station to normal. 

In the initiation of a call from any one sub 
Scriber's station served by the switching center 
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to any other subscriber's station served by that 
center the complete calling code of the called 
station comprising the shift code and the sta 
tion call numerical codes should be transmitted 
twice. In the case of the transmission of the 
calling code by keyboard transmitter the second 
transmission of the station calling code should 
awalit reception of the three-second spacing sig 
nal indicating readiness of the called station or 
in case that station is busy, of an overflow line 
to receive the message. In the case of trans 
mission by tape the two sets of station calling 
codes should be perforated in the tape one foll 
lowing the other. Under these circumstances 
the second occurrence of the calling code in the 
tape is transmitted following reception of the 
three-second spacing signal as a result of the 
automatic restarting of the tape transmitter. 
The reason for the dual transmission of the sta 
tion calling code is that the first set of station 
calling codes is used by the director for estab 
lishing a connection between the calling sub 
scriber and the called subscriber through a jurac 
tor, circuit and the link circuit. In the event 
that the called Subscriber’s line is busy the di 
rector. makes connection instead to an idle over 
flow line but in either case the first set of calling 
codes is used by the director and no. record of 
these codes is made. The second set of station 
calling codes, being transmitted after the con 
nection has been made either to the called sub 
scriber's station or to an idle overflow line, is 
transmitted through the established connection 
in the same manner as the following message 
and is recorded by the teletypewriter at the 
called subscriber station or is recorded in... the 
form of perforations in a storage tape by the 
reperforator which is the receiving instrumen 
tality of the overflow line, and if a printing re 
perforator is used for this purpose not only are 
the signals, corresponding to the calling codes 
perforated in the tape but the digits represented 
by those codes are printed upon the tape. Ac 

ngly the message stored in the overflow 
ine, in the form of perforated tape includes the 
added information enabling the attendant to 

it the message to the subscriber for whom 
is intended when that subscriber's line be 

comes idle. Under the circumstance that the 
message is routed into an overflow line by the 
irector, failure of the calling. Subscriber to trans 
hit the second set of station calling codes will 

result in the storing of a message lacking the 
necessary directions, to the attendant to enable 
him to effect the retransmission of the message 
to the intended subscriber. 
In the event that, at the time of operation of 

relay 208 as a result of the momentary operation 
of key, 222 and consequent operation of relay 
224, or at the time of reoperation of relay 208 
as a result of the sequence of operations com 
prising closure of contacts 275, operation and 
locking of relay 237, operation of relay 249 and 
release of relay 237, no line junctor is available 
at the switching office, the all-junctors-busy cir 
cuit will generate and transmit to the subscriber 
station the all-junctors-busy signal. When a 
junctor becomes available the signal will be 
supplanted by the junctor-available signal which, 
as stated before, may be the “K” signal or some 
other signal. These signals will cause the tele 
typewriter to operate under the control of selec 
tor magnet 214, and distributor 2 9 will not be 
started because no director-ready signal will be 
received. The attendant will note the reception 
of the signals and the failure of the distributor 
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to start, and will disconnect and restart, which 
may be accomplished by operating key 33 and 
then operating key 222. 

Transmission of break signals 
As previously stated break key 3 in Fig. 1 

forms a short-circuit around resistor 2 and 
break key 218 in Fig. 2 forms a short-circuit 
around resistor 27. When either break key is 
operated it does not open the direct current loop 
at the station as does the release of relay '04 
or relay. 208 but merely inserts its associated 
resistor into that loop, thereby decreasing the 
line current. This current is insufficient to hold 
a receiving relay, such as the repeater relays 
92 and 93, on its narking contact, so that the 
response of a line relay to operation of the break 
key is the Same as the response to a no:nal 
Spacing condition of no current. 

Resistors 2 and 27 serve two purposes. 
They permit sufficient current to flow when their 
asSociated break keys are open to hold relays 
9.5 and 952 in the junctor circuit operated, 
thereby preventing release of these relays which 
Would result in release of the junctor and link 
circuits, thereby effecting a disconinect. in this 
Way mark, break, Space and disconnect signals 
are represented by full-current, low-current and 
no-current conditions, the normal space and the 
disconnect signals differing in duration, and the 
relayS. 95 and 952 are slow-release relays. So 
that they will not release on no-current spacing 
Signals normally occurring in message trans 
mission and will not release on the three-second 
spacing signal used as the director ready and 
go-ahead signals but will release on a steady 
Spacing condition exceeding three Seconds. 

Subscriber initiates a call to be transmitted 
Over d, trunkc 

The second function of resistors í 2. a. Hd 2{i 
is to enable the subscriber stations served by 
the Switching center to become connected to a 
trunk circuit, extending to a manual central 
office...instead of to a junctor for connection to 
another subscriber. station served by the auto 
matic switching center. In the Lucek. Patent, 
2,228,279, the: Kinkead-Lucek Patent 2.340,599 
and the Krecek Patent 2,368,666 hereinbefore 
identified, a feature is disclosed, which is de 
scribed as first and second choice of outlet for 
a subscriber station. În accordance with this 
feature trunks extend from the switching center 
to two different manual central office stations. 
A. Subscriber, upon placing a call by starting his 
station into operation, may start it in two dif 
ferent Ways which will result in the connection 
of his station on a selective basis to a trunk in 
one or the other of two groups extending to the 
tWO manual central offices. 

In the present system there is but a single set 
of trunks.extending to one manual central office 
and there are in addition the junctor circuits, by 
means of which one. Subscriber station may come 
municate directly with another subscriber sta 
tion. The feature of first and second choice is 
included in the present System and enables a sub 
scriber to choose to be connected to a trunk ex 
tending to the manual central office or to choose 
to be connected to a junctor for ultimate con 
nection to another subscriber station served by 
the switching station. 
The starting of the stations shown in Figs... 1 

and 2 for the purpose of Seizing a junctor circuit 
has been described previously as involving merely 
the momentary operation of keys 6 and 222 
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at the respective stations. It has been set forth 
that the closure of the direct current loops at 
the Subscriber stations resulting from this opera 
tion causes marginal relay 54 in the subscriber's 
line termination circuit of Fig. 5 to operate along 
with relay 57 and that with relays 54 and 57 
operated relay 528 will be operated. The proce 
dure to be followed at the subscriber stations in 
Figs. 1 and 2 for the purpose of seizing a trunk 
circuit extending to the manual central office is 
to operate break keys 3 and 28 at the respec 
tive Stations and to hold them operated during 
and for a short interval after the momentary 
operation of keys 6 and 222 at the respective 
stations. The operation of keys 6 and 222 
causes the closure of the direct current loops at 
the stations as previously described but with the 
break keys operated the short-circuits around re 
sistors I l 2 and 27 are removed and these resis 
tors are included in the loop circuits, so that 
reduced line current flows, as in the case of a 
break signal. This reduced current is insufficient 
to operate marginal relay 54 in the line termina 
tion circuit but is sufficient to operate relay 57. 
Accordingly with relay 514 unoperated relay 57 
completes a circuit from ground through its arm 
ature and left-hand contact, conductor 526, the 
lower armature and back contact of relay 54 
and the winding of relay 533 which operates. 
The situation is somewhat different in the case 

of a call made from the toll subscriber station 
shown in Fig. 3. The break key 36 has no re 
sistor a SSociated with it, as is the case in the 
local subscriber station. However, in order to 
Seize a trunk for connecting the toll Subscriber 
station to the manual central office, break key 
36 is operated in conjunction with start key 36 
in conformity with the practice at local stations. 
Due to the fact that the transmission between 
the toll subscriber station and the switching cen 
ter is polar the closure of the station circuit to 
the flow of direct current resulting from the 
operation of start, key 36 with break key 36 
operated results in the transmission of a signal 
of the same current characteristic as Ordinary 
spacing signals. At the toll subscriber's line cir 
cuit in Fig. 4, the Spacing Signal calUISes the arma 
ture of relay 44 to operate to its left-hand con 
tact whereas the armature of relay 44 remains 
on its right-hand contact when the station in 
Fig. 3 is started in the marking condition. With 
relay 4f 4 thus operated, the relay 47, upon being 
operated by relay 42, completes the circuit of 
relay 434 instead of the circuit of relay 43. Since 
relay 43 does not operate relay 428 does not 
operate. Whereas in accordance with the previ 
ously described operation of the circuit shown 
in Fig. 4 the relay. 428, upon operating, connects 
battery 423 to line conductor 439 through resis 
tors 422 and 44, the relay 434, operating in lieu 
of relay 428, connects battery 423 to line con 
ductor 439 through resistors 422, 44 i and 462. 
The added resistor 462 limits the current which 
Will flow in line conductors 439 and 539 to a 
value Such that the relay in the line termination 
circuit 508 corresponding to the relay 5f 4 will not 
operate. With the relay corresponding to the 
relay 54 unoperated, the relay corresponding to 
relay 528 will not be operated but the relay corre 
sponding to relay 533 will be operated. From 
this it will be apparent that the operation of the 
subscriber's line termination circuit in Fig. 5. for 
selective junctor or trunk seizure is the same for 
local and toll subscriber stations. Upon the re 
lease of the break key in Fig. 3 the spacing con 
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dition transmitted to the switching center is 
changed to a marking condition and the arma 
ture of relay 44 is reoperated to its right-hand 
contact thereby releasing relay 434 and operating 
relay 43 which in turn operates relay 428. In 
this Way the subscriber's line circuit is placed 
in condition for the transmission of signals be 
tween the toll subscriber station and the switch 
ing center. Relay 434 has a slow-release char 
acteristic so that it will not cut off the current 
in line conductors 439 and 539 before relay 428 
Operates and raises the current to the full mark 
ing value. 
Relay 533 operates to cause the seizure of a 

trunk circuit instead of a line junctor circuit. 
At its armature f it completes a circuit from 
ground supplied through interrupter 564, con 
ductor 534, lamp 536, conductor 537 and thence 
over a path previously traced, including conduc 
tors 54, 74, 84, 94 and 04 and winding of 
relay (0 to battery 1002. This causes lamp 536 
to flash, indicating that the seizure of a trunk 
circuit is in progress, and also causes buzzer 006 
to be operated intermittently under the control 
of relay to 0. At its armature 2 the relay 533 
transfers the energizing circuit for the lower 
Winding of relay 54 from conductor 562 and 
conductor 462 to conductors 572 and 472, the 
latter corresponding to conductor 462 and being 
asSociated with an all-trunks-busy circuit repre 
Sented diagrammatically in the lower part of 
Fig. 14 and being identical with that portion of 
the detailed circuits of Fig. 14 lying to the right 
of the dot-and-dash line. At its armature 3 and 
front contact the relay 533 establishes a holding 
circuit for itself from ground supplied through 
the arrnature and left-hand contact of relay 57. 
At its armature 4 the conductive path extending 
to the lower armature of relay 522 is transferred 
from conductors 56 and 46 of the all-junctors 
busy circuit to conductors 57 and 4T of the 
all-trunkS-busy circuit. At its armature 5 the 
relay 533 disconnects, from the circuit completed 
through the upper armature and front contact of 
relay 68, the winding of relay 0 9 and sub 
Stitutes the winding of relay 040. As soon as 
the subscriber at the calling station recloses the 
break key, full line current flows, causing the 
operation of relay 54. This does not disturb 
relay 533 because it remains locked to the ground 
Supplied through the armature and left-hand 
contact of relay 57. As in the previous descrip 
tion of the operation of the circuit in Fig. 5 the 
relay 5f 4, at its armature and front contact com 
pletes the circuit of relay 528 which operates 
and in turn operates relay 60 which operates. 
Upon the operation of relay 68 the relay 040 
Operates. It completes a circuit from ground 
through the left-hand armature of relay 09 
and its own left-hand armature and front con 
tact to conductor 996, causing the operation of 
relays 102í, 1622 and 1023. Relay 102 1 at its 
inner right-hand armature and front contact 
connects a ground through the right-hand arma 
ture and front contact and through the winding 
of relay 09 which operates. Relay 09 provides 
a ground connection for locking relays O2, 022 
and O23. At its left-hand armature and front 
contact the relay 09 completes a circuit traced 
over conductors 032, 932, 832, 232, 532, 632 
and 2032 to operate relay 206. At its inner right 
hand armature the relay 09 completes a circuit 
from the ground which was Supplied to energize 
the relay, the circuit being: eXtended over con 
ductors 092, 992, 892 and 292, the inner lower 
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armature and back contact of relay 2, con 
ductors 212 and 112 and winding of relay 04 
to battery. Figs. 11 and 13 comprise the ter 
mination at the switching office of a two-way 
trunk to a manual switching office. The relay 
| O4 is a start relay and corresponds with the 
relay 90? in the line junctor circuit shown in 
Fig. 9. Its function is to initiate a series of 
operations which will result in the connection 
of the calling subscriber's line termination cir 
cuit in Fig. 5 through the vertical link circuit 
conductors 836, 873 and 848 in Fig. 8 and their 
extensions 736, 773 and 748 in Fig. 7, through 
the uppermost set of contacts associated with 
those conductors and the uppermost horizontal 
conductors of the link circuit to the trunk circuit 
shown in Figs. 11 and 13. In addition to relay 
2 the relays 23, 201, 2 4, 216, 12 IT and 
1278 comprise a set of relays allocated to the 
trunk circuit shown in Figs. 11 and 13 and con 
tained in a trunk sequence circuit shown in Fig. 
12. The function of the trunk sequence circuit 
is similar to that of the junctor sequence circuit 
in Fig. 10, namely to permit the establishment 
of connections to trunks one at a time. The 
establishment of a connection from a calling sub 
scriber to a trunk circuit is fully described in the 
hereinbefore identified Patents 2,340,599 and 
2,368,666 and will not be repeated here. 
When the connection of a calling subscriber 

to a trunk circuit has been completed, the relays 
iO2, 022, 823, 0.44 and 109 are released and 
are available for participation in the establish 
ment of another connection. Relays I2 i f and 
f 213 remain operated for the duration of the con 
nection and it will be noted that relay 2 fil, at 
its inher lower armature, disconnects conductor 
292, over which a ground connection was sup 
plied for the operation of relay 94, from con 
ductor 2t2, and the lower armature and front 
contact of relay 23 extend a connection from 
conductor 292 to the inner lower armature of 
relay 22- and to the lower armature of relay 
1222, which relays are contained in the sequence 
circuit for the next trunk and have functions 
corresponding to those of relays 2 and 23 
respectively. Similarly the relays f22 and 1222, 
when operated, extend the path of conductor 
f 292 to the inner lower armature of relay 223 
and the lower armature of relay 227. When 
these relays are operated the path of conductor 
1292 is extended over conductors 293 and 493 
and winding of relay 42 to battery. When all 
of the trunks are busy the relays 2 il, 2 3, 22, 
| 222, 223 and 227 will be operated, and upon 
the operation of relay 09 in response to än 
effort by a calling subscriber to seize a trunk 
circuit the ground applied to conductor t092 will 
be extended over conductor f493 to operate relay 
142 . Relay 42 has the same function with 
reference t? an all-trunks-busy condition th?t 
relay 40 has with reference to an all-junctors. 
busy condition, namely to register the number of 
times that attempted trunk seizure occurs during 
an all-trunks-busy condition. With relays 23, 
1222 and 227 operated a chain circuit is estab 
lished from ground through their front contacts 
and inner upper armatures and through conduci 
tors f294 and ì49? t? operate relãy {422. Relay 
422 has the same function with respect to the 

all-trunks-busy circuit that relay 402 has with 
reference to the all-junctors-busy circuit, namely 
it initiates the generation of letters signals to 
represent an all-trunks-busy condition and these 
signals are transmitted över conductors i 47 i and 
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5 i to any calling subscriber seeking to seize a 
trunk when the trunks are busy. A ground con 
nection is supplied over conductors 472, 572, 
the front contact and armature 3 of relay 533 
and the front contact and outer upper armature 
òf relay 56 to energize the lower winding of 
relay 54, when the relay 56 has been operated 
from ground supplied through the front contact 
and upper armature of relay 42 to operate 
relay 515, which in turn operates relay 522, in 
preparation for the transmission of the all 
trunks-busy signal. 

Signals transmitted by the subscriber toward 
the manual Switching office are received and 
repeated by relay f 9 and are retransmitted over 
conductors 02 and f302, certain control relays 
in Fig. 11 having operated to connect conductor 
fiO2 to the arnature of relay fol. Signals 
transmitted from the manual switching office to 
ward the subscriber are received over conductor 
f303 and are applied through the contacts of cer 
tain control relays to the upper winding of re 
peating relay 1304 the armature of which im 
presses the received signals on a path including 
the lower winding of relay ff0?, which is the 
path over which signals are received from the 
subscriber. From this it will be apparent that 
transmission through the repeating relay circuits 
of the Switching center terminal of the trunk, in 
Figs. 11 and 13, is on a half duplex basis. 
A call incoming from the manual switching 

office is evidenced by a steady marking condi 
tion. On the receiving trunk conductor 303. 
This causes the really f306 to operate to its mark. 
ing (right-hand) contact which, after approxi 
mately one-half second, causes tube 1307 to op 
erate. Tube 307 operates relay 308 which in 
turn operates relay 1309. Relay 309 completes 
a circuit from ground through its inner lower 
armature, conductors 13 and it if, outer lower 
armature and back contact of relay I06, con 
ductors i? 51 and 25i, winding of relay 20, 
conductor 252, back contact and inner lower 
armature of relay 27 to battery and the relay 
20 operates. Relay 309 also completes the 
energizing circuit for relay O7 which operates 
and locks to ground on its innermost armature. 
One of the operations performed by relay f iO7 
is the energization of relay if 08. Relay 08 
completes a circuit from ground through its in 
ner lower armatur? and front contact, conduc 
tors f 109 and it 6, back contact and armature 
T of relay (4, conductors i? 7, 53, 253 and 
256 and winding of relay (2 to battery. Re 
lay 12 i? operates over this circuit and extends 
the ground connection to the winding of relay 
213 which also operates. With relays f2 if and 
f2 3 operated the trunk will test busy to calling 
subscribers. 
With relay 20 operated as pr?viously m?n 

tioned, a circuit is traced beginning in Fig. 20 
at à ground on the upper armaturé of relay 2003 
through the back contact, conductor 2002, outer 
lower armature and back contact of relay 2001, 
conductor 2027, i 627, 527, | T 27, 027 ahd i O7, 
a chain or continuity circuit comprising back 
contacts and armatures 7 of relays of 6, 1013, 
i0 i? and 008, provided these relays are re 
leased, which is the condition when none of the 
junctor š?quence circuits is in use for the es 
tablishment of a connection through a junctor 
circuit, conductors 026, 926, 826, 226, outer 
lower armature and back contact of relay 206, 
outer lower armature and back contact of relay 
1203, outer lower armature and front contact 
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of relay 20, winding of relay 24, conductors 
|29í, 89, 69 í, chain circuit through the back 
contacts and upper armatures of relays 65, 652 
and 68, provided each of these relays is re 
leased, indicative of the fact that the Subscriber 
Sequence circuits are not then being used in the 
Completion of a call, and thence over a path 
traced early in this specification comprising con 
ductors 628, 828, 928, 028, 029, 729, 529, 629, 
2029 and the upper armature and back contact 
of relay 2004 to battery 2006. Relay 214 op 
erates over the circuit just traced and locks to 
ground Supplied through the inner lower arma 
ture and front contact of relay 24. The bat 
tery connection supplied over conductor 29 is 
extended through the lower armature and front 
contact of relay 24 and the winding of relay 
26 to ground and that relay operates. 
Relay 26 completes a circuit from ground 

through its outer upper armature and front con 
tact, conductors 290, 599, left-hand armature 
and back contact of relay 507, conductors 595, 
1795, 706, T07, 1907 and winding of relay 992 
to battery 1904 and relay 902 operates. Relay 
26 also extends connections from the arma 

ture of receiving relay 304, which repeats sig 
nals received from the manual Switching Office, 
and from the lower winding of relay 0 which 
repeats signals toward the manual Switching of 
fice over transmission conductors 6 and f 62 
respectively, 26 I and I 262 respectively, arma 
tures and front contacts of relay 1216, conduc 
tors 263 and 264 respectively and 563 and 
f564 respectively to conductors f 502 and 506 
respectively, a path being traced from the former 
through the outer left-hand armature and back 
contact of relay 503, conductors 504 and 704 
to one terminal of the winding of relay 79 
and a path being traced from conductor 596 
through the back contact and outer right-hand 
armature of relay 507 to the left-hand arma 
ture of relay - 702. These are the paths over 
which signals will be transmitted between the 
manual switching office and the director cir 
cuit. Relay 26 also completed a circuit from 
ground through its inner lower armature, and 
front contact, conductors 23 and 3, break. 
contact associated with the ring contact of jack 

7 and winding of relay 8 to battery. At - 
One of its armatures and front contacts the re 
lay if 8 connects battery over a circuit includ 
ing conductors Í Í 19 and 119, and winding of Se 
lect magnet T2 to ground. The Select magnet 
conditions for operation all of the sets of link: 
circuit contacts associated with the horizontal 
link circuit conductors that are connected to the 
trunk circuit in Figs. 11 and 13, these being the 
uppermost contacts and horizontal conductors 
in Fig. 7. , 
The relay 902, having been operated, pre 

pared the director circuit shown in Figs. 15, 16, 
17, 18 and 19 to receive, and decode message ad 
dress code signals and to operate the proper 
Hold magnet in the link circuit to establish a 
connection to a called subscriber station. These 
operations have been fully described in a fore 
going section of this specification entitled “Di 
rector Circuit Prepares to Route Subscriber's 
Call,' with this difference, that the director cir 
cuit is now associated with the trunk circuit 
and will transmit its director-ready signal in the 
previously-described manner over the trunk to 
the manual switching office and will receive the 
message address code from that office. 
For a more detailed description of the opera 
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tion followed by a steady marking signal. 

66 
tion of the trunk circuit and of the trunk se 
quence circuit reference may be had to the 
hereinbefore-identified Patents 2,340,599 and 
2,368,666. As in the case of the operation of a 
Select magnet for the purpose of establishing a 
connection between calling and called subscrib 
ers through a line junctor and also as in the 
case of the operation of a Select magnet in con 
nection with the seizure of a trunk by a calling 
Subscribe the operation of the Select magnet 
24 causes a ground connection to be extended 

over conductors 704, 804, 805, 205, it 505, 605, 
2025 and winding of relay 200 t, which operates 
and disconnects the ground Supplied through its 
Outer lower armature and back contact to pre 
vent the atterinpted routing of any other call by 
a Subscriber’s Sequence circuit, a junctor se 
guence circuit or any other trunk sequence cir 
ciuit. 
The director circuit returns a director-ready 

Signal to the manual switching office. In the 
case of a call by a subscriber to be routed over a 
junctor circuit to another Subscriber as being 
rector-ready circuit has been described as being 
a Spacing signal of about three seconds dura 

In 
the case of the transmission of a director-ready 
Signal over a trunk to a manual switching office, 
the outgoing transmission path of the trunk is 
in the Spacing condition as a normal or idle 
Condition and the director impresses on the out 
going line circuit of the trunk a steady marking 
condition as the director-ready signal. The re 
ception and decoding of the message address 
COdes by the director circuit, the testing of the 
Called Subscriber's line for busy or out-of-order 
condition, the operation of a Hold magnet to 
effect the operation of one of the conditioned 
sets of link circuit contacts to connect the trunk 
to the called subscriber's line and the release of 
the director circuit to render it available for 
routing another call are operations which have 
been completely described hereinbefore. The 
transmission of call, recall and disconnect sig 
nals between a Subscriber and the manual switch 
ing office and the restoration of the trunk cir 
cuit and trunk Sequence circuit to normal follow 
ing a disconnect are operations that are fully 
described in Patent 2,340,599 and Patent 2,368,666. 
In the event that the director, seeking to ex 

tend a call incoming over a trunk to a subscriber 
station, finds that the Subscriber's line tests 
busy it will seize one of the overflow lines in 
FigS, 22 and 23 if any is available, and will con 
dition the overflow line to return an answer-back 
signal and to record the message on the printing 
reperforator 2307, if it is satisfactory to the origi 
nating subscriber Served by a remote office to 
have the message stored in overflow for trans 
mission. When the called Subscriber's line becomes 
idle. If it is not satisfactory to the remote call 
ing subscriber to have the message recorded in 
Overflow the operator at the manual switching 
office will transmit a disconnect signal for re 
leasing the Overflow line and for restoring the 
trunk and sequence circuit to normal. 

If the director, in attempting to route a call 
incoming over the trunk circuit from the man 
ua SWitching office, finds that the called. Sub 
scriber's line is busy and that all overflow lines 
are busy it will, in the manner hereinbefore de 
scribed, manufacture busy signals and transmit 
them over the trunk to the manual switching 
office, at which point the operator should dis 
connect and attempt to place the call later, 
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It is to be understood that the above-described 
arrangements are illustrative of the application 
of the principles of the invention. Numerous 
other arrangements may be devised by those 
skilled in the art Without departing from the 
Spirit and Scope of the invention. 
What is claimed is: 
1. In a telegraph Switching system, a switching 

center, a plurality of remote telegraph stations, 
a line Connecting each of Said remote stations to 
Said SWitching center means at Said Switching cen 
terresponsiveto message-directing signals for se 
lectively interconnecting any two of said lines, 
and means seizable independently of the selecting 
attributes of message directing signals. When a 
line represented by received message directing 
signals is busy for recording the message for 
Subsequent transmission when said busy line be 
comes idle. 

2. In a telegraph. switching system, a switching 
center, a plurality of remote telegraph stations, 
a line connecting each of said remote stations 
to Said Switching center, Switching means at Said 
SWitching center responsive to meSSage-directing 
signals for selectively interconnecting any two 
of Said lines, a signal recorder in said Switching 
Center, and means' effective When a line repre 
sented by received message-directing signas is 
busy for connecting said recorder independently 
of the Selecting attributes of Said meSSage di 
recting signals to the line over which said meSSage 
directing signals were received whereby to record 
the message signals for retransmission when said 
busy line becomes idle. 

3. In a telegraph switching system, a Switching 3 
center, a plurality of remote telegraph stations, 
a line connecting each of said remote stations 
to Said SWitching center, Switching means at said 
Switching center responsive to message-directing 
Signals incoming over any one of Said lines for 
connecting said one line to any other of said 
lines, a signal recorder in said switching center, 
means for testing the line represented by Said. 
incoming message-directing signals for busy or 
idile condition, and means, responsive to a.- busy 
condition thereof for connecting said one line 
to said signal recorder independently of the se 
lecting attributes of said message directing Sig 
nals whereby to record the message signals for 
retransmission. When said busy line becomes idle. 

4. In a telegraph switching system, a switching 
center, a plurality of remote telegraph Stations, 
a line connecting each of said remote stations. 
to said Switching center, Switching means at said 
Switching center responsive to message-directing 
Signals incoming over any one of Said lines for 
connecting said one line to any other of Said 
lines, a plurality of signal recorders in Said. 
switching center, means for testing the line rep 
resented by Said incoming message-directing sig 
nals for busy or idle condition, and means re 
Sponsive to a busy condition thereof for connect 
ing said one line to an idle one of said signal 
recorders whereby to record the meSSage intended. 
for said busy line for retransmission. When it. 
becomes idle. 

5. In a telegraph switching System, a Switching. 
center, a plurality of remote telegraph stations, 
a line connecting each of said remote stations 
to said Switching center, Switching, means at Said 
Switching center responsive to message-directing 
signals incoming over any one of Said lines for 
connecting said one line to any other of said 
lines, a plurality of signal recorders in Said 
Switching center, means for testing the line rep 
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resented by Said incoming message-directing sig 
nals for busy or idle condition, means responsive. 
to a busy condition of the tested line for con 
necting Said one line to an idle one of said signal 
recorders. Whereby to record the message intended 
for said busy line for retransmission when. it. 
becomes idle, and means responsive to a busy. 
condition of all of said recorders for transmitting 
a busy signal to said one line. 

6. In a telegraph exchange system, an auto 
matic Switching center, a plurality of telegraph: 
channels extending to another switching center, 
a plurality of SubScriber stations: each having a 
line terminating in said automatic switching 

: center, means at said automatic switching center 
for interconnecting any of said subscriberstation 
lines and any of Said telegraph channels to estab 
lish a meSSage transmission path between said 
Subscriber Station and Said other switching cen 
ter, and means at Said automatic switching center 
for interconnecting any two of said:lines to estab 
lish a message transmission path between two of 
Said Subscriber stations. 

7. In a telegraph exchange System, an auto 
matic SWitching center, a plurality of telegraph 
channels extending to another switching center. 
a plurality of subscriber i stations each having av 
line terminating in said automatic switching 
Center, means at Said automatic switching center 
for interconnecting any of said subscriber station 
lines and any of said telegraph channels to estab 
lish a message transmission path between said 
Subscriber station and said other switching cen 
ter, means at said automatic switching centerfor 
interconnecting any two of said lines to establish 
a message transmission path between two of said 
Subscriber Stations, and neans at each of Said 
Subscriber stations for selectively causing the 
activation of either of said interconnecting 
leanS. 
8. Ilin a telegraphº" exchange system, an auto 

matic Switching center, a plurality of telegraph 
channels extending to another switching center, 
a plurality of Subscriber stations each having a 
line terminating in said automatic switching 
Center, means at Said automatic switching center 
for automatically connecting anyone of said lines 
to an idle one of said telegraph channels at the 
instance of the Subscriberstation associated with 
the line, means at Said automatic switching cen. 
terfor connecting anyone of said telegraph chan 
nels to any one of Said lines selectively at the: 
instance of Said other switching center, and 
means at Said automatic Switching center for 
Connecting any One of Said lines at the instance 
of the Subscriber station associated therewith to 
any other one of said lines selectively: 

9. In a telegraph exchange System, an auto 
matic Switching center, a plurality of telegraph 
channels extending to another switching center, 
a plurality of Subscriber stations each having a 
line terminating in Said automatic switching 
center, means at Said automatic Switching center 
for automatically connecting any one of said 
lines to an idle. One of Said telegraph channels at 
the instance of the Subscribert station associated 
with the line, means at said automatic switching 
Center for connecting any one of said telegraph 
channels to any one of said lines selectively at 
the instance of Said other Switching center, means 
at Said automatic Switching center for connecting: 
any. One of Said lines at the instance of the sub-. 
scriber station associated therewith to any: other" 
One of Said lines selectively, and means at each 
of Said Subscriber stations for selectively causing 
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the activation of either the first-mentioned or 
the last-mentioned connecting means. 

10. In a communication system, a plurality of 
Subscribers' lines each terminating in a Sub 
Scriber station, a switching point, a group of line:S 
extending from said switching point to another 
Switching point, means for automatically con 
necting a calling one of Said subscribers' lines 
primarily to any other one of Said Subscribers' 
lines and secondarily to one of the lines of the 
group extending to Said other Switching point, 
means individual to each Subscriber's line for 
fixing the order of preference between Said other 
subscribers’ lines and said group of lines, and 
means individual to each of Said stations for 
altering the said fixed order of preference. 

11. In a communication Systern, a plurality of 
subscribers' lines each terminating in a Sub 
scriber station, means for automatically connect 
ing a calling one of said Subscribers' lines to any 
other one of said subscribers' lines, a plurality of 
overflow lines each provided with a reperforator, 
and means for automatically connecting a calling 
subscriber's line to one of said overflow lines to 
provide for recording of the calling subscriber's 
message when a called Subscriber's line is busy. 

12. In a communication System, a Switching 
center, a plurality of subscriber stations, a line 
connecting each of said subscriber stations to 
said switching center, means for automatically 
and selectively connecting a calling one of Said 
subscriber lines to any other one of Said Sub 
scriber lines, a plurality of overflow lines each 
provided with a reperforator, means for auto 
matically connecting a calling Subscriber's line 
to one of said overflow lines when a called Sub 
scriber’s line is busy to provide for recording the 
calling subscriber's message for Subsequent trans 
mission, a transmitter associated With Said reper 
forator to transmit the message Signals stored by 
said reperforator, and means under manual con 
trol for connecting said transmitter to the called 
subscriber's line and for initiating operation of 
said transmitter. 

13. In a communication system, a Switching 
center, a plurality of subscriber stations, a line 
connecting each of said subscriber stations to Said 
switching center, means at Said Switching center 
for automatically and selectively connecting a 
calling one of said subscriber's lines to any other 
one of said subscriber's lines, a plurality of over 
fiow lines each provided with a reperforator, 
means for automatically connecting a calling 
subscriber's line to one of said overflow lines 
when a called subscriber's line is busy to record 
the message for subsequent transmission to the 
called subscriber station, a transmitter associated 
with each of said reperforators for transmitting 
message signals recorded by the reperforator, 
means under manual control for connecting Said 
transmitter to the line extending to the called 
subscriber station and for initiating operation of 
said transmitter, and means for indicating com 
pletion of the transmission of a message by Said 
transmitter. 

14. In a telegraph switching System, a Switch 
ing center, a subscriber station having a tape 
transmitter adapted to transmit signals from a 
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perforated tape containing one or more messages 
each preceded by switching code signals and fol 
lowed by end-of-message signals, a line connect 
ing said subscriber station to said Switching cent 
ter, a plurality of other subscriber stations each 
connected by a line to said Switching center, 
means seizable at said switching center for de 

70 
coding said switching code signals, switching 
means controlled by Said decoding means for 
selectively connecting the line of said first-imen 
tioned subscriber station to any other of Said 
lines, means responsive to transmission of an 
end-of-message signal for stopping said tape 
transmitter, and means responsive to seizure of 
said decoding means for restarting said trans 
mitter to initiate transmission of the SWitching 
code signals preceding the next message. 

15. In a telegraph switching System, a Switch 
ing center, a Subscriber station having a tape 
transmitter adapted to transmit signals from a 
perforated tape containing One or more messages 
each preceded by SWitching code Signals and foll 
lowed by end-of-inessage Signals, a line Connect 
ing said subscriber station to Said Switching cen 
ter, a plurality of other subscriber stations each, 
connected by a line to said Switching center, 
means seizable at said switching center for de 
coding said switching, code signals, Switching 
means controlled by Said decoding - neans for 
selectively connecting the line of said first-men 
tioned subscriber station to any other of Said 
lines, means responsive to transmission of an 
end-of-message signal for stopping said tape 
transmitter, means responsive to seizure of said 
decoding means for restarting Said transmitter 
to initiate transmission of the Switching code 
signals preceding the next message, means for 
stopping said transmitter after the transmission 
of said switching code signals, and means re 
Sponsive to completion of a connection by Said 
connecting means to another of said lines for 
again restarting said transmitter to initiate 
transmission of the message. 

6. In a telegraph Switching system, a Switch 
ing center, a Subscriber Station having a tape 
transmitter adapted to transmit signals from a 
perforated tape containing one or more messages 
each preceded by Switching code signals and foll 
lowed by end-of-message signals, a line connect 
ing said subscriber station to said switching cen 
ter, a plurality of other subscriber stations each 
connected by a line to said Switching center, 
means Seizable at said Switching center for de 
coding said SWitching code signals, Switching 
means controlled by said decoding means for 
selectively connecting the line of said first-men 
tioned subscriber station to any other of said 
lines, and means for starting, stopping and re 
starting said tape transmitter in conformity with 
the progressive conditioning of Said decoding 
means and Switching means to accommodate 
transmission of switching code signals and mes 
Sage Signals. 

17. In a telegraph switching system, a switch 
ing center, a plurality of Subscriber stations each 
having a line terminating at said switching cen 
ter, means seizable - at Said switching center by 
any of Said lines for decoding Switching code 
signals, means for signaling over the seizing line 
to the subscriber station the accomplished seiz 
ure of said decoding means, and switching means 
controlled by Said decoding means upon response 
thereof, to switching code signals received over 
the seizing line for connecting said line to an 
other of said lines for transmission of a message 
to the station associated with said other line. 

18. In a telegraph Switching System, a switch 
ing center, a plurality. Of Subscriber stations each 
having a line terminating at said switching cen 
ter, means seizable at said Switching center by 
any of said lines for decoding SWitching code 
signals, means for signaling over the seizing line 
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to.the subscriber station readiness of said seized 
decoding means: to respond. to switching code: 
Signals, and Switching means, controlled by said: 
decoding means upon response: thereof to Switch-r 
ing code: Signals received over the seizing line-for: 
connecting. Said line to another of said: lines: for 
transmission of a message, to the station a SSO 
ciated. With said otherline. 

19. In a telegraph. switching system, a switch 
ing center, a plurality of subscriber stations: each 
having a line terminating at said switching cen 
ter, means. Seizable: at said Switching center by 
any of Said lines for decoding Switching code. 
Signals, means for signaling over the seizing line: 
to the subscriber station readiness of said seized 
decOding means: to-respond to switching"code sig 
nails, Switching means: controlled by said decod 
ing means, upon response: thereof to Switching 
code: signals: received over the seizing line for 
connecting said line to another of said lines for 20. 
message transmission to the station associated 

72 
with said other line, and means for signaling. 
over the seizing line, to the station. associated 
therewith readineSS of the station aSSociated with 
said other line, to. receive. Said meSSage trans 
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