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TELETYPEWRITER SELECTIVE CALLING — AND SWITCHING SYSTEM 
‘Russell Jacob Anspach, Westfield, N. J., assignor to American Telephone and Telegraph Com- pany, a corporation of New York 

Application June 14, 1939,; Serial No: 279,190 7 

14 Claims. 
This invention relates to a: teletypewriter’ se- | lective calling and switching systém having pull- bar-operated contacts for. effecting calling and switching operations and; more particularly; to such a system having improved means’ for. ‘ef- fecting supervisory operations: Lage . Accordingly, it is an object of this invention to-provide the ‘system with means. operating in response to a -preassigned permutation: code. sig- nal to cause a ‘busy. signal ‘to be ‘set up. at all subscribers’ stations in the systemother than the calling subscriber’s station, for rendering the local motor start mechanism ‘at thesé:stations in. effective, and also for conditioning: the selective calling and switching apparatus. for operation; . It. is also an object: of the-invention to“provide the system with means operating in response.'to another: preassignéed permutation code. signal to disable. the. selective calling and Switching ap- paratus after the desired calling and switching functions have been performed: and to:condition the system for the transmission: of messages. A further object ofthe invention isto provide the system. with means for restoring the-system to. its normal condition, ‘after the transmission of a message, in response to the transmission of certain préassigned permutation code signals: _ A Modification of the invention has-for its ob- ject the insuring: of privacy. of communication by insuring that. the loop. extending from. 3: sub- scriber’s station to: a, central office will, after the subscriber has. operated his'start key, be ‘condi- tioned. on. a one-way basis, :the- direction being from. the subscriber’s station to.the central. office, and will ‘not be converted , to..a.. two-way. basis until the signal assigned for selecting that sta- tion has been transmitted. - . These and other objects of, the invention..are accomplished .by means of ‘a system employing teletypewriters of the type. disclosed. in Patent 1,745,633. granted. February. 4,-1930: to-S. Morton et al.” The disclosure of this. Morton et al. pat- ent is incorporated herein. by:reference as a part of this specification... These téletypewriters are located at subscribers’ stations and are equipped with control contacts some of which are operated by ‘the pullbars in the teletypewriters and some ‘by other apparatus in: the teletypewriters, such as by the platen shift mechanism, inthe. man- ner described. in Patent 2,120,235, eranted June 14, 1938 to J. F. Béattie et. al. The disclosure of this Beattie et.al: patent’ is incorporated here- 

in by. reference as 3 part of this Specification, Each.central office in the system is provided with a monitoring. teletypewriter which ‘is equipped with contro! contacts of the type just described. 
When.a subscriber wishes to connect his tele- 

typewriter to that at another subscriber’s sta- 
tion for the purpose of communication ‘therebe- 
tween, he applies ground to the midpoint be- 
‘tween the operating windings of’ two polarized 
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Telays. «This reverses ‘the polarity of the cur- rent. in ‘the -tip-‘side: of ‘the loop:.to:. the calling 
station ‘and extends’ the subscriber’s loop -circuit to the. main. ‘transmission. channel through ‘all the central: offices in :the: system which serves. to start the calling. subscriber's: teletypewriter: mo- 
tor, ring: his ‘bell and -light=hisbusy. lamp. «'The subscriber: then: transmits. a. “figures-shift?’. sig- nal which effects. as. a ‘preparatory ‘condition. the 
application..of ground to pull-bar.operated: con- 
trol contacts located-in monitoring teletypewrit- ce ers-at all the central offices: He next transmits 
a preassigned permutation code Signal,: such as “A”, which sets up a busy. signal at all.the other 
subscribers’-.stations connected into the: system and renders their: local :motor: start mechanism ineffective, It also causes. a guard lamp ‘to.be. lit 
at the: calling subscriber’s station: and ‘serves ‘to condition the selective calling apparatus: for..op- ' eration. 

The calling subscriber then transmits another 
preassigned ‘permutation. code signal,:-such - as “B’, which connects ‘the called: subscriber’s loop into. the. circuit, causes the selected: called’ sub- 
scriber’s motor. to be. started by remote control and. also :effects. an: audible calling signal. . This is followed -by another preassigned permutation 
code. signal, such as “Cc”, transmitted from the calling. ‘station which ‘serves to. extinguish ‘the guard. lamp at. the calling . subscriber’s station and also temporarily disables the selective. call- ing arrangement. : 

After the: subscriber ‘has: completed “his com- munication, he can disconnect the communica- tive connection by transmitting a- shift signal followed by the. signal for “A” and then another 
preassigned permutation. code. signal, such. as “D”. . The shift and the “a” signals perform the. same functions .at this time as was described above. The. “D’ ‘signal. causes the motor control 
circuit to be opened. thereby. stopping the motor 
at both the called. subscriber’s station. and. the calling. subscriber’s: station. It also effects the 
extinguishment of: the cuard lamp at the dis« connecting station which became operated in. re- 
sponse to the transmission of the “A” signal, and 
causes the busy.lamps ‘at all Stations. to be ex- tinguished. ‘The circuit is. thus restored to its normally. unoperated condition. 

In. the modification of the invention whereby 
privacy: of communication. is assured, the opera- 
tion of the start key at-a subscriber’s station will 
condition. the subscriber’s loop,, extending from that. station’ to. a. central office,.on.a one-way basis,. the direction being. from ‘the subscriber’s 
station to the central office. This one-way loop 
is not converted - to. a two-way basis until the signal assigned for selecting that station has been transmitted... After t €.loop has been con- verted to a two-way basis, communication. takes 
place in the manner described above: Since none
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of the loops extending from the subscribers’ sta- 

tions can be placed on a two-way basis. until 

the signals assigned for selecting them have 

been transmitted, it. is impossible for any sub- 

scriber not connected into the particular. com- 

municative connection to eavesdrop. 

These and other features of the invention ‘are 

fully described. in connection with the -following 

detailed description of the drawings, in which: 

Figure 1 represents three subscribers’ teletype- 

writer stations located at one end ofthe system 

and shows in detail the apparatus and circuit 

connections at two of the stations, it being ‘un- 

derstood that the third station is. similarly 

equipped; 
Fig. 2 illustrates switching relays and circuit 

connections at the teletypewriter central office 

nearest the subscribers’ stations shown in Fig. 1; 

Fig. 3 shows similar apparatus and circuits at 

a distant teletypewriter central office; 

Fig. 4 il'ustrates three subscribers’ ‘teletype- 

writer stations; two in detail and one schemati- 

‘cally, located at the distant end of the system; 

Fig. 5 indicates the relationship of the ap- 

paratus and circuits shown in Figs. 1, 2, 3, and 4 

to the system as an entirety; and 

Fig. 6 shows @ teletypewriter central office 

similar to the central office shown in Fig. ‘2 but 

which is ‘provided with means for insuring 

secrecy of communication by preventing the 

loops extending from the subscribers’ stations 

shown in Fig. 1 to be connected to the central 

office of ‘Fig. 6 on a two-way basis until the ‘sig- 

nals assigned for selecting them have been trans- 

mitted. 
In Fig. 1,-a typical subscriber’s teletypewriter 

station 101 is shown to be provided with a tele- 

typewriter (02, ‘similar to the teletypewriter dis- 

closed in the Morten et al. patent mentioned 

above, having a receiving magnet 103, sending 

contacts 104, and break key 195 connected into a 

communication channel 106 extending to the 

local central office 201 shown in Fig. 2. Tele- 

typewriter (02 is equipped with pullbars 107, 408, 

and 109 adapted to operate a plurality of control 

contacts fil, 112, and #13 in the manner de- 

scribed. in the Beattie et al. patent mentioned 

above. Another control contact 110 is operated 

by a bell crank {14 which is.a part of the mech- 

anism used to. shift the platen from lower case 

to upper case and vice versa in the manner de- 

scribed in the Beattie et al. patent. 

A source of alternating current 115 is supplied 

to operate the subscriber’s rectifier {16 and mo- 

tor f{1. Station 101 is further provided with a 

bell, or ringer, [18, a non-locking, manually 

operable start and signal release key (19, a guard 

lamp {2f, and a busy lamp 122. It is also pro- 

vided with an auxiliary stop key {20 for use 

particularly with the ‘secrecy feature to be de- 

scribed hereinafter. 

Of all the relays at.station 101, only two are 

normally energized. These are the polarized. 

relays 123 and {24 which are normally ener- 

gized by their local biasing circuit to hold the 

armature of relay (23 on its marking contact 

and the armature of relay 124 on its spacing 

contact. Negative current in the tip circuit ‘will 

hold the armature of relay [23 on.its marking 

contact and positive current will move the arma- 

ture to its spacing contact. Likewise, negative 

current in the ring circuit will hold the arma- 

ture of relay 424 on. its spacing contact and 

positive current will move it to its marking 

contact. During business hours, the subscriber 
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at station 191. keeps the manually . operable 

switches 125.and 126 closed to continuously sup- 

ply current to rectifier 116 and to prepare the 

energizing circuit.for motor {17. However, mo- 

tor 117 is. unable to run at this time due to its 

energizing circuit being open at the contact of 

the motor control relay 127. 

Station 101. has a loop. 103 extending to the 

Jocal central office 201 which is provided with 

‘, monitoring teletypewriter 202, similar to the 

teletypewriter described in the Morton et al. 

patent mentioned above, and a telegraph re- 

peater 203, which may be of any suitable.con- 

struction. Since both the repeater 293 and the 

monitoring printer 202 are connected into. the 

main communication line 204 leading to the dis- 

tant. central office 301, printer 202 runs continu- 

hours. Mounted in tele- 

typewriter 202 above the pulibars 205, 208, 287, 

208, and 299 are control contacts 214, 2412, 213, 

214, and 215 which are designed to be operated 

by the pullbars 205 to 209, inclusive, in the 

manner described in the. Beattie et al. patent 

mentioned above. Contact 216 is operated by a 

portion 216 of the shift mechanism in the man- 

ner described in the Beattie et al. patent. 

Central office 201 is provided with a separate 

set of switching relays for each local outlying 

teletypewriter station in the selective calling and 

switching system that has a communication 

channel, similar to channel (96, leading to cen- 

tral office 20!. In each set of switching relays, 

all of the relays are normally unenergized ex- 

cept polarized relay 211 which is normally en- 

ergized-by current from battery 239 passing over 

its local biasing circuit to hold its armature on 

its marking contact. Positive current in the 

operating winding of relay 217 will hold its arma- 

ture on its ‘marking contact and negative cur- 

rent will move the armature to its spacing 

contact. 
The ring side R of line 106 is connected. over 

the inner bottom armature of relay 218 to nega- 

tive grounded battery 219. The tip side T of 

line 186:is connected through the operating wind- 

ing of rélay 2!T, over the inner top armature of 

relay ‘218, and over the inner top armature of 

relay 220 to negative grounded battery 221. As 

patteries 219 and 221 are of equal and like: po- 

larities, no current will fiow in the subscriber’s 

loop 196 to station {tat this time which is 

the normal idle condition. 

When the subscriber. at station 191 desires to 

originate a call to some other station in the sys- 

tem, he manually operates his non-locking start 

and signal release key. {19 thereby applying 

ground (28 to his loop at a point midway between 

the operating windings of polarized relays 123 

and (24 Negative current.from battery 219 will 

now travel over. the ring side R of loop 106 and 

through the operating winding of relay 124 to 

ground 128. Negative current from battery 221 

will pass. through the operating winding of re- 

lay 217 and then over the tip-side T of line 106 

and through the operating winding of relay 123 

to ground 128. As the direction of this current 

flow is such as to aid the current normally pass- 

ing from rectifier 116 through the biasing wind- 

ings of relays 123 and 124, the position of the 

armatures of relays 123 and 124.is not changed. 

However, at the central office 201, the flow 

of negative current through the operating wind- 

ing-of relay 2!71 causes the armature of relay 217 

to be moved to its spacing contact thereby clos- 

jng a path for current. from grounded battery 222 

ously during business
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‘to ‘pass’ through ‘the: windingof: relay 223, over 
the: armature of relay-217: to ground 224...” This 

causes relay. 223. to operate: its armatures. The 
inner. armature. of relay. 223 completes ‘a short- 
circuit path. across’ the windings of -Telays.'218 
and._229. This shunt. path: extends from. battery 
225, over the top armature of relay 220; and then 
oe the. inner armature of relay'223 to ground 

_« The outer armature:of relay:223: closes.a path 
for. current from: grounded battery 225: to: pass 
‘through: the. winding of relay: 220: and..over the 
outer.armature:of relay .223:t0’ ground. 226 there- 
by energizing relay -220 which:operates its arma- 
tures and-locks-up over its:bottom armature and 
over the: armature’ of relay. 227:to ground: 228. 
The. operation of:the-inner top'armature ‘of: re- 

- lay 220 switches the tip side'T of. line 106 from: 
negative battery 221 ‘to positive: battery 230: The: 
operation of the outer top armature of relay 220. 
opens ‘the. short: circuit: across: the windings: of 
relays 28 and-:229° ea oor 
Accordingly, current from. battery 225 will now 
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operate. their. armatures, the calling ‘subscriber’s 
circuit is extended’ to repeater 203 and the main 
communication channel 204, Negative current 
from: the’ tip output terminal. of repeater 203 will 
now pass, over the tip ‘side of loop 106, through 
the operating winding of relay 123, and then over 
the top part of start key {19 to ground 128. 'This 
causes relay’ 123 to move its armature to its matk- 
ing contact thereby extinguishing busy lamp 122. 

‘At the same time; positive current from the 
ring output. terminal. of repeater 203 will pass 
through the monitoring teletypewriter 202, over: 
the ring side R, of. the calling subscriber's circuit, 
through the: operating winding of relay 124, and 
then over the top:part of key {19 ‘to ground (28. 
This causes relay.124 to: move its armature. to its 

- marking contact to permit current from the posi- 

20 

pass. through the windings: of relays.229 and 218. ° 
and then over the inner armature.of relay 223 
to. ground. 226. "This causes: relays 218 and. 229 
to operate their armatures.and‘lock up over the 
top-armature of relay 229 and:then. over the ar- 
mature of relay 227 to ground 228... 

The operation of the inner bottom armature of 
relay .218:disconnects.the ring-side R:-of line 166 
from. battery 219 and-the operation. of: the outer 
bottom.armature. of relay ‘218 connects this: side 
of. line; 106. to: one-side'.of. the main communica- 
tion circuit leading through the monitoring tele- 
typewriter 202:and repeater 203: at central office 
291 and then out over line 204 to the distant cen- 
tral office. 301... The operation. 6f- the inner top 
armature of relay. 218 disconnects battery 230 
from, the:tip side ‘T.of line 106 and: the operation 
of. the outer top.armature of relay 218 connects. 
this side of line 106 to the other side ofthe main 
communication. circuit, leading, through .repeater 
203 and out over line 204, 00) : ; 

Thus, . the:.subscriber’s circuit is. extended 
through.the monitoring teletypewriter 202 and 
the ‘telegraph repeater 203 at. the local central 
office 201, out over the main. transmission line 
204 to the distant central office 391; through the’ 

repeater 303, and the monitoring teletypewriter 
~ 302, 

: lay 229 closes.a shunt’ path‘ across the operating 

At the same time, the bottom: armature of re~ 
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winding of relay 2!7 thereby, in effect, remov- - 
ing its inductance from. the subscribet’s loop. 
This causes. relay.21T to move its armature back 
to its marking contact. thereby opening the. ener- 
sizing circuit: of relay 222° which ‘releases. its ar- 
matures, ca . a on 
.When the inner. top armature of ‘relay 220 was 
operated to switch the tip'side T of line (08 from 
negative battery. 221-to positive battery 239 and 
before relays 229 and.218 became energized, posi- 

55. 

60 

tive: current. from. battery 230°: passed.over’ the . 
tip side T of ‘the subscriber’s. loop 186 for a brief 
period of time. This current flow is of ‘short dura- 

65 

tion ‘becausé relay 218 soon operates its arma-~- 
tures to switch the ‘subscriber’s loop 186 from 
battery 230-to the main line'204.: However; this 
temporary flow of current.in the tip side of. loop 
{06 ‘merely causes the subscriber’s relay ‘123 to 
move its armature momentarily. to its spacing | 
contact to: momentarily light the: busy lamp’ 122 
over'a circuit to be traced hereinafter... 
When relays 229 and 218 become energized and 

70 

75 

“ture operated .to’ keep -the 

tive terminal of the ‘subscriber's rectifier 116 to 
pass through the winding of relay 128, over the 
armature of relay: (24 ang its marking: contact; 
through. the winding of motor control relay.12T, 
winding of relay 130, and then over the top ar- 
mature and contact of slow-release relay 131 to 
the ‘negative ‘terminal’ of rectifier 116. thereby 
energizing relays 127, (29, and 130 which operate 
their armatures: ° 

. The’ operation. of the top armature of relay 
{29 closes a path. for current to pass. from the 

. positive terminal of’ rectifier (16, through ringer 
30: 118; and then over the top armature. of relay. 129 

to ‘the negative téerminal‘of rectifier (16.- This 
serves to operate. the ‘subscriber’s audible signal 
device, ringer 118. <The ‘operation of the bottom 
armature of ‘relay’ {29 does not: accomplish any 
useful function at this time ‘becausé..the path 
leading “from the bottom ‘contact. of relay’ {29 
is.open at the lower part’of key {19 due to the 
subscriber holding. this. Key open now in order 
to make his call. |: : 

Control relay {27 operates its armature to close. 
the’. energizing ‘circuit from: the source {15 of 
alternating current. through’ the -subscriber’s 
motor 47 thereby ‘starting motor I!7. Relays 
130 and 127 lock up-over:.a path leading from. 
the positive terminal’ of rectifier. 116; over ‘the 
inner ‘top armature of’ relay 130; through the 
windings of relays’ 121 and 13@, and. then over 
the top armature of relay 131 to the negative 
terminal -of: rectifier 116. Consequently; relay 
1217 remains energized.‘and maintains its arma-: 

energizing circuit’ of 
motor IT closed.) |. 

At the same time)‘ the operation. of the bot-: 
toa armature of relay 130. closes a path’ for 
current: to pass. fromthe: positive: terminal: of 
rectifier 116; over the bottom armature of relay . 
130, through busy lamp 122, and then back’ to 
the negative terminal .of rectifier -{46;, | This 
serves to operate the calling subscriber’s. visible 
signal device, busy lamp 122. 

. The ‘operation. of the outer top: armature of 
relay '30.'closes.a shunt. path from: the ring 
side’ R of. the line 106 over the outer top arma- 
ture and contact. of relay 139 to the subscriber’s 
receiving magnet.'193° thereby short-circuiting 
the operating windings of ‘relays 123 and .124. 
When relays 123 and 124 are shunted out of 
the loop, the ‘current in their. biasing windings 
holds: their armatures:in the positions” shown 
inFig. 1. Consequently,: the. armature of. relay 
124 is. moved to its ‘spacing: contact thereby. 
opening the energizing circuit of relay 128 which 
releases its: armatures. to discontinue the opera- 
tion of ringer 118. “As the: short-circuiting of the 
operating windings of relays 123 and. 124. occurs
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very shortly after relay 129 was energized, the 

operation of ringer 418 is so brief that it is hardly 

more than a momentary operation. 

The starting of motor 117, the brief ringing of 

bell (18,-and the lighting of busy lamp (22 all 

indicate to the subscriber at station {61 that 

his teletypewriter {62 is now connected into the 

main communication circuit 204 in communica- 

tive relation with both the monitoring teletype- 

writer 202 at the local central office 20! and the 

monitoring teletypewriter 302 at the distant cen- 

tral office 30! and is ready for operation. 

For the sake of simplicity, the main communi- 

cation channel is shown to extend between only 

two central offices 20{ and 301. It is to be under- 

stood that, if desired, it may include other tele- 

typewriter central offices and that the channel 

may be of any suitable type. Accordingly, the 

subscriber releases his start and signal release 

key 119 and proceeds to establish the desired 

communicative connection. 

The subscriber. at station 191 now transmits a 

“fisures-shift” signal to effect the shifting of 

the platen in his teletypewriter 102 to its upper 

case position in the manner described in the 

Beattie et.al. Patent 2,120,285 mentioned above. 

This causes the operation of the bell crank lever 

ii4 to close the platen contact 110 which re- 

mains closed. until a “letters-shift” signal is 

transmitted. .The manner in which this platen 

contact 1410 is operated is described in the Beattie 

et al. patent. Closure of platen contact {10 

activates the pullbar contacts If!, 112, and 113 

by connecting them to the positive terminal of 

rectifier 116. This “figures-shift” signal is also 

received by the monitoring teletypewriters 202 

and 302 at the central offices 201 and 301 and 

effects the operation of bell cranks 2'6 and 316 

to close the platen contacts 210 and 319. ‘This 

activates the pullbar. contacts 211 to 245, in- 

clusive, by applying to. them ground 231, and 

also: activates pullbar contacts 311 to 315, in- 

clusive,; by applying to them ground 33f. 

Next, the subscriber at station (01 transmits 

a-so-called “prepare” signal, such as the permu- 

tation code signal for “A”. Other signals may 

be preassigned for use instead of “A” if desired 

and it is to be understood that this is the case 

with other specific signals to be mentioned here- 

inafter and that the specific designation of “A” 

and. other letters hereinafter is set forth for 

the purpose of this description and that the 

invention is not limited to the use of. only these 

particular code combinations. This “A” signal 

is received by all the teletypewriters monitoring 

on the circuit and causes each of them to operate 

the proper pullbar to momentarily close the “A” 

pullbar. contact. 

Thus, at central office 201, pullbar 205 is oper- 

ated to close contact 211° to complete a path 

for current to pass from grounded battery 232, 

through the winding of relay 283, contact 2¢t, 

and then over the platen contact 210 to ground 

231 thereby energizing relay 233. Relay 233 now 

operates its armatures and locks up over its top 

armature, armature of relay 234, and then over 

the armature of relay 227 to ground 228. The 

inner bottom armature of relay 233 prepares an 

energizing circuit from battery 235 through relay 

2971 but this circuit is left’ open at the “D” pull- 

par contact 212. 'The outer bottom armature of 

relay 233 connects ground 236 to the contacts 

of relays 237, 254, and 214. The middle bottom. 

armature of relay 233 closes a path for eurrent 

from batteries 225, 255, and 2175 to pass through 

10 
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the windings of relays 220, 250, and 270, re- 

spectively, and. then over the middle bottom 

armature of relay 233 to ground 236. 

‘As was described above, relay 220 has already 

operated its armatures to lock up over its bottom 

armature and over the armature of relay. 227 to 

ground 228, Relays 250 and 270 now operate their 

armatures to lock up in a similar fashion. The 

operation of the inner top armature of relay 250 

switches the tip side of loop 156 from negative 

. battery 251 to positive battery 253 and the op- 
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eration of the outer top armature of relay 250 

opens a short circuit across the windings of relays 

256 and 251. This causes current to flow over 

loop 156 in such. a direction as to cause the 

polarized relay 157 at the subscriber’s station 134 

to move its armature to its spacing contact there- 

by closing a path for current from the subscriber’s 

rectifier 155 to energize busy lamp 152... The sub- 

seriber’s start key 159-is rendered ineffective due 

to the positive current in the operating winding 

of relay 258 at central office 201 which holds the 

armature of relay 258 on its marking contact. 

Likewise, the operation of the armatures of relay 

210 effects a similar flow of current in loop (76 

which accomplishes the lighting of the busy lamp 

at the subscriber’s station 161 and disables the 

start key at station 15f in a manner similar to 

that described above. 

At the same time, pullbar 305 at the distant 

central office 301 is operated to close contact 311! 

to effect the energization of relay 333. Relay 333 

operates its armatures to perform the same func- 

tions as relay.233 and causes the energization of 

relays $20; 350, and 370 which operate their ar- 

matures and lock up over their bottom arma- 

tures and the armature of relay 227 to ground 

328. The operation of inner top. armature of 

relay 320 switches the tip side T of the loop 406 

extending to the. subscriber’s station 401 from 

negative battery 32{.to positive battery 330. At 

the same:time, the operation of the top armature 

of relay 320 opens a short circuit. across the wind- 

ings of relays 318 and 329. 

Since the tip side. T of the subscriber’s loop 406 

now has positive current from battery 330 and 

the ring side R still has negative current from 

battery 319, current will now flow over the sub- 

scriber’s loop 406. However, in the normal oper- . 

ating condition of the circuit:-during communi- 

cation, negative current is applied to the tip and 

positive current to the ring: Consequently, the 

current now in the subscriber’s loop 406 is flowing 

in a direction which is the opposite of the normal 

marking loop current used during communication. 

The positive current from battery 330 now 

flowing in the tip circuit causes polarized relay 

423 at station 404. to move its armature to its 

spacing contact. This closes.a. path for current 

from the positive terminal. of the subscriber’s 

rectifier 446 to pass over the armature and spacing 

contact of relay 423, through the busy lamp 422, 

and then back to the negative terminal of recti- 

fier 416.. Consequently, the subscriber’s indicator, 

lamp 422, becomes. operated. to provide the sub- 

scriber at station 401 with a visual indication that 

another subscriber in the system is making a cali- 

ing selection. 

The local motor starting mechanism at station 

401 is rendered ineffective because operation of 

the subscriber’s start and signal release key 419 

will now be of. no effect as it is in a state equiva- 

lent. to being disabled. This is due to the fact 

-that positive current from battery 330°is now on
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the tip circuit extending through the operating winding ‘of relay 317 and merely: assists in -hold- ing the armature of relay 317 on its marking con- tact. Consequently, operation of start key 419 at this time will-not be able to effect the opera- tion of the armature of relay 311 to its marking 

Similarly, the operation of the armatures. of 

5 

relays 350 and 370 switches the tip sides of loops ~ 456 and 476 
to positive 
This causes 

from negative batteries 35/ and 317i batteries 353 and 313, respectively. 
relay 457 at the subscriber’s station 434 to effect. the energization of busy lamp 452, At the same titne, the subscriber’s start key 459 is rendered ineffective, Likewise, at station 461, the’ busy. lamp is illuminated and 

. Thus, the transmission of.the “prepare” signal, “A”, by. the calling ‘subscriber at station . 101, causes the busy lamps at all the other subscribers’ stations'in the system to become illuminated and also. prevents. the operation of. their start keys from being effective to start their teletypewriter motors at this time: 

and recep- tion of signals. Accordingly, the transmission of the “prepare” Signal, “A”, effects the operation of the “A”. pullbar 108 in the teletypewriter at sta- tion 101. to ‘close momentarily its contact {1 for closing a path from the Positive terminal of recti-: fier 116 over the platen contact 110, contact fii, through’ the Winding of. relay 132, and :then. to the negative terminal of ‘rectifier 116 thereby en- ergizing relay 132. : ' Relay 32 operates its armatures and locks up over its top armature: armature of relay. 133, and . then over the bottom armature of relay 131 to the positive terminal of rectifier 116, ‘The operation of the outer bottom armature of relay [32 pre- pares an energizing circuit for relay 131 but. this circuit is left open at the “Dp” 
The operation: of the inner: bottom armature of relay 132 closes'a path for current to pass from the negative terminal of rectifier 116, over the inner. bottom-armature of relay 132, through the guard lamp 121, and then to the positive terminal of rectifier 16. This Causes the. calling sub- : Scriber’s indicator, guard Jamp. 121, which may have a-red bulb, if desired, to:be operated to pro- vide the subscriber at station 101 with a visual in- dication that the system has how. been prepared for the transmission of a station selecting signal. If it is found that the: Telays. mentioned above are not sufficiently quick in Operating, the select- ing routine'may be modified to require that the calling ‘subscriber: either transmit the “prepare” signal, “A”, twice to.allow sufficient time for these relays to. operate their armatures and for the lamps to light or else pause for.a brief interval of time before transmitting the station. selecting Signals. . This applies also to be transmission: of other permutation code signals to be 

hereinafter that: have’ been preassigned to per- form selective switching and supervisory. func- tions. 
The subscriber at ‘station (01, having decided which of the other subscribers’ stations, such as station 401, is to.be conditioned for communica- tion, now transmits’ the proper station ‘selecting signal, stich as “B”, 

the system is provided with‘ pullbar contact the 

pullbar contact 112, 

mentioned . 

Only one teletypewriter in 
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operation of which is effected by the transmission of the “B” signal and that is the monitoring tele- typewriter 302 at central office 30{ serving sta- tion 401. Consequently, the “B”. code signal ef- fects the operation of the pullbar 308 in the moni- toring teletypewriter 302 which closes the “B,” puilbar’ contact 314... The closure of contact 314 closes a path for current from battery 338 to pass through’ the- winding “of relay 331, contact 314, and then over the platen contact 319 to ground 331. thereby energizing relay. 337, 
‘Relay..331- operates: its armature to complete the path from ground 336 over the operated. outer bottom armature of relay 333, armature of relay 

to ground 328. 
The operation of the bottom armature of relay 329 closes a shunt path across the operating wind- ing of relay 317 thereby, in effect, removing the inductance of’ this relay from: the subscriber’s loop. 
“The operation of the inner bottom armature of relay 318 disconnects the ring side R. of line 406. from battery 319 and the operation of the outer bottom armature of relay 318 connects this side da of loop 406 through the monitoring teletypewriter 0: 

302 to the positive ring terminal of the telegraph repeater 303 at. central office 301 leading ‘out-over the main communication line. 204 to the other central office 201. The operation of the. inner a top armature of relay 318 ‘disconnects the tip Side T of line 406 from the battery 330 and the operation of the outer top armature of relay 318 connects this side of loop 406 to the negative tip terminal of repeater 303. Thus, the subscriber’s loop .406.is extended from the subscriber’s ' sta- tion 401-through the central office 301, over the 

station I0f. 
When the inner top armature of relay 320 was operated previously to switch the tip side. T of. line 406 from negative battery 321 to positive bat- tery 330, positive current passed over the tip side T of the: subscriber's loop 406 to cause the sub- scriber’s busy lamp 422 to be illuminated as was described above. ‘This condition continues until relay 318. operates its armatures as described above to switch the subscriber’s loop 406 from bat- teries 330.and 319 to the main line 204. The hormal marking current now flows over the sub- Scriber’s: loop 406 from positive on the ring to negative on the tip, This causes the armature of relay 423 to be moved to its marking contact and the’ ‘armature: of relay 424 to be moved to its marking contact. 
The operation of the armature of relay 424 to its marking’ contact permits current from the positive ‘terminal ‘of the subscriber’s rectifier 416 to pass through the winding of relay 429, over the armature of relay 424 and its marking con- tact, through the winding of motor. control relay 421, winding of relay 430, and then over the top armature and contact of relay 431-to the negative terminal. of réctifier 416, thereby energizing re- lays 4217, 429, and 430 which operate their arma- tures, 
Relay.429 locks up-over a bath from the posi- 

tive terminal of -rectifier 416 through. the wind- ing of relay 429; the lower portion of the start‘and: 
Signal release key 419, over the bottom armature 
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of relay-429, and then to the negative terminal-of 

rectifier 446. The audible. signal device, ringer. 

418, is now operated by being energized by cur- 

rent from the positive terminal of rectifier 416 

passing through ringer 418 and then over the top 

armature of relay 429 to the negative.terminal of 

rectifier 416. Since relay 429 is locked. up,. the 

operation of ringer 4i8 will be continued: until 

stopped by. the subscriber when he momentarily 

operates the key 419-to open the locking-up circuit 

of relay 429. 

Control relay 427 operates its armature. at this 

time to close the energizing circuit from the 

source 415-of alternating current through the 

subscriber’s. motor 417 to start motor 417. . This 

energizing circuit for motor 417 is kept. closed 

due to relays 438 and 427 locking up over a path 

leading from. the positive terminal . of. rectifier 

416, over the inner. top armature. of relay. 420, 

through the windings of relays 421 and 430, and 

then over the top armature of relay. 43/1 to the 

negative terminal of rectifier 415. 

The operation of the outer top armature of 

relay 439 closes a shunt path from the ring side 

R of the line 406 over the outer top armature 

and contact of relay 430 to the subscriber’s tele- 

typewriter 482 thereby short-circuiting relays 423 

and 424 and causing them to hold their arma- 

tures in the positions shown in Fig. 4.. Also, at 

this time; the visible signal device, busy Iamp 

422, which was extinguished when relay 423 

moved its armature to its marking contact, is 

operated by current passing from the positive 

terminal of rectifier 446, over the operated bot- 

tom armature of relay 430, and then through 

the busy lamp 422 to the negative terminal of 

rectifier 416. 

The starting of motor 417, the ringing of bell 

4148, and: the lighting of busy lamp 422 indicates 

to the subscriber at station 401 that his tele- 

typewriter 402 is now connected into the main 

communication circuit in response to a call from: 

some other subscriber in- the system. According- 

ly, the subscriber momentarily operates his: start: 

and: signal release key 418 to uniock relay 429 

to. discontinue the. operation. of bell 448 and 

then awaits the transmission of signals from. the: 

calling subscriber. ; 

Other subscribers’ stations. may. be joined with 

stations (01. and 491. to form a conference con- 

nection.. The calling subscriber at. station 1Of- 

could: establish such a conference connection by 

transmitting at this time the preassigned cade 

signals.to effect the closure of the proper pull- 

pars. in the. central. office monitoring teletype- 

writers serving the desired subscribers’ stations, 

as. only. these particular monitoring teletype- 

writers will have pullbar. contacts. that. will be 

operated in response to the particular. station 

selecting signals. Thus, at central office. 201, clo- 

sure of the pullbar contact 215. in. the monitor- 

ing teletypewriter 282.will effect the. selection 

of the subscriber’s station 134. Likewise, oper- 

ation of pullbar 369.in the monitoring teletype- 

writer 302 at, central. office. 391. will close con-- 

tact 315 to effect: the connection of. subscriber’s 

station, 434. 

After all the. desired subscribers’ stations.have. 

been connected for communication, the- calling: 

subscriber. at station {01 transmits. a so-called 

“go ahead” signal which is some preassigned code 

signal, such. as. the permutation code. signal for 

“C”, Reception. of this signal at all central of- 

fices: effects the operation. of the “C’” pullbars 

201 and.381 to momentarily operate the “C” con- 
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tacts. 213. and: 348. Operation of contact. 218. at 

central. office 206, closes a, path from battery 240, 

through the winding: of relay 234 thereby ener- 

gizing relay. 234 which momentarily. operates. its 

armature to.open the locking-up: circuit. of relay 

233. 
Accordingly, reiay 233 releases ‘its armatures 

to. open. the. direct energizing circuits of. relays 

290, 280, and. 213. However, relays. 220, 259, and 

97% remain. locked up over their bottom. arma- 

tures. and the armature of relay. 227 to ground 

228: Operation of contact 313 at central office 

301° likewise effects the momentary energization 

of relay 334 to perform functions similar to those 

of relay 234 while relays.329, 350; and 370 remain 

locked up: Since. relays. 229, 250, 276, 328, 350, 

and 316 remain energized: and: locked up, the 

busy. lamps at all the uncalled subscribers’ sta- 

tions in the system: are: kept illuminated and. the = 

start keys at these stations remain disahied. as 

described above. 

At the calling subscriber’s station {9%, the 

transmission of the “C” signal will cause the 

momentary operation of pullbar 107 which will 

momentarily close the “C” contact: 113 to close 

a path from the positive terminal of rectifier 146, 

over contacts 110-and 443, through the winding 

of relay (33; and. then to the negative: terminal 

of rectifier: (1% thereby- energizing relay 133. Re- 

lay #33 operates its armature to open momen- 

tarily. the-locking-up circuit. of relay 132 which 

releases its:armatures. The release of the jnner 

bottom armature: of relay 132 opens the ener- 

gizing circuit of. guard lamp. {24 which, accord- 

ingly;. is extinguished. 

This. conditions the apparatus. at. station l6f 

for communicative. purposes and two-way com- 

munication may now be had between the calling 

station {9f and; the called station: 461 or any 

other ‘selectively: called:stations that. may be con- 

nected into-a. conference connection. The only 

restriction on this communication is that the 

permutation code-combination, such as “A”, that 

has been: preassigned to.serve as a. “prepare” 

signal. must. not be used: in ordinary communi- 

cation. whenever the platens of the teletypewrit- 

ers. are in. their. upper case-positions. 

When.the purposes of this communication. con- 

nection. have: been accomplished and it is. de- 

sired. to. return. the: system: to its normal: idie 

condition, the subscriber at station (01. transmits 

a. “figures-shift” signal to effect the closure of 

the. platen. contacts. in. all the operating tele-. 

typewriters. in the system-.to-activate the pull- 

bar contacts, as. these pullbar contacts were de- 

activated’ when,.during the course cf communica- 

tion;.a “letters-shift” signal was transmitted to 

open the platen contacts. The subscriber at sta- 

tion 10t follows this, with the “prepare” signal, 

which is some preassigned permutation code sig- 

nal; such: as ‘A’. 

Transmission of. this. signal causes the. “A” 

pullbar contacts 21! and. 311. at central offices: 

201 and* 301° to: be momentarily closed to effect. 

the energization of relays. 233. and 333. Relays 

283 and: 333: operate their armatures and. lock. 

up to perform.the functions described above. In: 

addition, this signal will effect the momentary 

closure of pulibar contacts. {11 and 411 at sta- 

tions 101 and 40f to cause relays 132 and 432 

to become energized. Relays !32: and 432 oper- 

ate their armatures and lock up to perform the 

functions: mentioned above. Similar’ functions 

are performed at each of the other subscribers’ 

stations: connected: into the conference connec- 

* tion.
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"The subscriber at: station. 104 now | transmits the disconnect signal, such as “D,” “which -has been _preassigned. to effect the operation of pull- bars 109 and 409 for closing momentarily -con- tacts $12. and 412.°'The disconnect, signal. “DB,” upon being: received at central office 201, causes the.:“D’’. pullbar. 206 to be actuated to operate momentarily ‘contact 212: This .-closes- a path for. current. to. pass, from: battery 235, through the winding of relay 227, over.the inner bottom armature of relay 233,. over contact..212)° and then over the platen contact..210. to: ground 231 thereby. energizing relay. 221... Relay 2217. oper- ates its armature to-remove ground 228 from the locking-up. circuit of ‘relays. 220, 229, 218. and 233. thereby causing relays 220, 229, 218, and 233. and any similar relays at central office 201, such :as: relays 250,.-256,- and. .257 that «might have: been energized for establishing a conference connection, to release ‘their armatures. This ex- tinguishes the: busy: lamps: at stations 134 and 16! and --also. removes .the disability from. the start keys at, these stations. The. transmission of the disconnect signal “D” effects similar oper- ations at: the distant central office 301. 
At station..101, closure. of the “D”. pullbar con- tact 112.closes'a path for current from the ‘posi- tive. terminal of Tectifier 1.16 to pass ‘over. con- tacts 110 and. 112, over the outer bottom: arma-. ture of relay 132, through ‘the winding of slow- release relay 131,-and ‘then to the negative ter- minal, of rectifier. 116 thereby ‘energizing ‘relay 131. which operates its armatures. The: opera- tion of the top armature of. relay 131 opens the locking-up. circuit. of. relays: {30 and 127: and causes:-these relays to release their armatures. The release of. the outer ‘top’ armature of relay 130. operis the:shunt path across relays 123 and 124 ‘to switch them; in. effect,’ back-into the line © circuit... The release of ‘the bottom armature of relay 30 extinguishes the busy lamp. 122 by opening its energizing ‘circuit. The ‘release . of the armature of relay 127. opens the energizing circuit of the -subseriber’s motor !{T-and causes it to. stop. Operation of the .bottom armature .of relay 31 opens the locking-up circuit: of relay {32 which, consequently, releases. its armatures to. open the circuit -to. the guard lamp 121 and the energizing path-of relay (31... : 

Relay 13! releases its armatures in accordance with: the time. delay. inherent in its slow-release characteristic. 

229 and 218,.will release their armatures before relay. (3 releases its ‘armatures; This precau- tion. is necessary: because otherwise the subscrib- ‘er’s motor. 117 might be unintentionally restarted due. to the armatures of. relays 229 and 218 ‘not “yet being released... The transmission of the dis- connect. signal “D” effects. similar operations. at station 401° and. all other connected. subscribers’ stations, 
idle. condition. . pei In the modification of the invention wherein privacy of communication is assured, the system employs central offices that are of the type shown in'Fig. 6..'The central office 601 shown in Fig, 6 is -assumed,. for illustrative purposes, to’ be local tothe ‘subscribers’. stations (01, 134, and (6t- shown -in Fig. lo The. distant subscribers’. sta- tions may be considered to be the stations 401, 434, and 481 shown in Fig. 4 and it is to be under- “stood that .the .central office to which ‘they are connected has been:-modified to resemble central 

This time delay.insures that the: relays at the central Office 201, especially relays: 

thus restoring. the system to its normal 

cr
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from the:monitorinig teletypewriter 602 and tele: sraph-repeater. 603 at’ central office 601-to a sim- ilar, telegraph repeater and. monitoring: teletype-~ Writer at.the distant central Office. In the idle condition.of the system the Subscriber’s loop {03 has its. tip: ‘side connected ‘to negative battery... 621 and ‘its: ring side connected to negative -bat- tery 619... 
To-originate a 

10/1 
call, the. subscriber at station” “manually: operates his ‘start key 119. whieh 

623." ‘This -effects the energization of relay ‘620 in: the. manner described above for relay 220: Accordingly,. Telay 620 operates its. armatures and: locks :up over. the armature of relay 621. to ground 628. The: operation of. the inner arma- ture of relay. 623 closes a, path for causing relays 629 and 618: to become. energized. Relays °629 and...618 operate ‘their armatures and lock up ; over the. top armature of relay 629, outer arma- ture and contact of Telay’634, and then over:the armature of relay 627.to ground 628. 
The operation of ‘the inner.top and inner bot- tom-armatures of relay 618 disconnects the sub- scriber’s loop 106. from batteries 630 and. 6{9: The: operation of the outer top armature of relay 618: transfers the tip side.of loop 106 over the top contact of relay 661, through. -the upper Winding of . polarized Telay 662, and then ‘to grounded negative battery 663. The operation of the outer bottom armature of relay. 618 trans- fers the: ring side of loop: {06 ‘over the’ inner bottom, contact. of relay 661 ‘to grounded positive battery. 664.. — 
The subscriber’s loop. 106 now hag negative cur- 

663 flowing over the tip: side of loop {06 through. the operating winding. of polarized relay (23. to ground: 128 and positive ° current from battery 664 flowing over ‘the ring side of loop 106 through the operating winding of relay. 124 to. ground. 128. Consequently, relay 123. holds: its armature. on its marking. contact and relay.124 operates its armature to its mark- ing -contact. ; 
As Was deScribed above, 

subscriber’s teletypewriter: motor (11, rings. his bell 148 briefly, and lights his busy lamp (22, all of which indicates. to the subscriber at station {01 that the system is now conditioned for the monitoring teletypewriters, such as the monitor- ing teletypewriter 662; at. all the central offices in the system to. receive Signals transmitted from the subscriber’s teletypewriter 162. Such sig- nals will cause the armature of relay 662 to move back and forth between. its spacing and marking contacts to open the circuit leading through the monitoring teletypewriter 602 to the ring and tip terminals.of repeater 603 which will in turn re- peat the signals out over: the main transmission channel 604 to the other central offices and ‘their monitoring ‘teletypewriters. 
However, although the subscriber. at ‘station {01 can now transmit Signals over the main line 604, the system is in a condition such that the subscriber's ‘teletypewriter: 102 cannot receive any signals transmitted from any other teletype- writer in the system. This is because the circuit extending: from the ring terminal of repeater 603° ‘passes: through ‘the monitoring teletype- writer 602, over the armature of relay 662, inner bottom. contacts : of relay 660, top. contacts of relay 660, along conductor 680, through the other Sets of switching relays at central office 601, and then to ‘the. tip terminal’ of repeater 603. Thus, 

this: starts the calling
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the subscriber’s loop 166 is conditioned.on a one- 

way basis, the direction being from the sub- 

seriver to the central. office, and any signals now 

passing over the main line 604 and through the 

central office circuit just traced cannot be re- 

ceived by the teletypewriter 102 at station 101. 

The subscriber at station 101 now transmits a 

“seures-shift” signal to activate the pullbar con- 

tacts in his teletypewriter and in all the monitor- 

ing teletypewriters in the system. The sub- 

scriber then sends a “prepare” signal, such as 

“A” which, at central office 601, causes pullbar 

contact $44 to close a path for current from bat- 

tery 632 to energize relay 633 which operates -its 

armatures and locks up. over its top armature, 

inner armature of relay 634, and armature of 

relay $27 to ground 628. This “prepare” signal 

also perfcerms its other functions as described 

above, such as effecting the closure of pullbar 

contact iii to energize relay 432 which operates 

its armatures to illuminate the guard lamp 121. 

The calling subscriber next transmits the per- 

mutation code signal, such as “x,” that has been 

preassigned to convert his loop 106 to a two-way 

basis. Only one teletypewriter in the system is 

provided with a pullbar ‘contact the operation of 

which is effected by the transmission of the “X” 

signal and that is the monitoring teletypewriter 

602 at central office 601 serving station (0!. Con- 

sequently, the “XX” code signal effects the opera- 

tion of the pullbar 698 in the monitoring tele- 

typewriter 602 which closes the “X” pullbar con- 

tact 614. Closure of contact 614 closes a path 

for current from battery 638 to pass through the 

winding of relay 631, contact 614, and then over 

the platen contact 610 to ground 631. thereby 

energizing relay 631 which operates its arma- 

tures. 

The operation of the bottom armature of relay 

627 closes an auxiliary energizing circuit for re- 

lays 629 and &18 over the outer bottom of arma- 

ture relay 633 to ground 636, The operation of 

the top armature of relay 637 closes a path for 

current to pass from battery 665 through the 

winding of relay 661, over the top armature of : 

relay 637, and then over the outer bottom arma- 

ture of relay 633 to ground 638 thereby energiz- 

ing relay 661. Relay 651 now operates its arma- 

tures and locks up over its outer bottom armature 

and the armature of relay 6217 

The operation of the top armature and inner bot- 

tom armature of relay 66! closes a path from 

negative battery 663, through the upper winding 

of relay 662, top armature of relay 661, and then 

over the inner bottom armature of relay 661 to 

positive battery 664 to maintain a closed circuit 

condition. 

At the same time, the operation of the top ar- 

mature of relay 637 also closes a path for current 

to pass from grounded battery 665, through the 

winding of relay 660, over the top armature. of 

relay 637, and then over the operated outer bot- 

tom armature of relay 863 to ground 636 thereby 

energizing relay 669 which operates its arma- 

tures. ‘The operation of the inner bottom arma-~ 

ture of relay 689 switches the ring side of the 

calling subscriber’s loop circuit to the armature 

of relay 662 and then through the. .monitoring 

teletypewriter §02 to the ring terminal of repeater 

602. The operation of the top armature of relay 

689 switches the tip side of the calling subscrib- 

er’s loop circuit to conductor 689 leading to the 

tip terminal, of repeater 603. This serves to 

switch the subseriber’s loop to the monitoring 

to ground 628. ‘ 
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teletypewriter 602 on a two-way basis and in 

series with the main line 604. 

The operation of. the outer pottom armature of 

relay 689 completes.an auxiliary locking-up cir- 

cuit for relays 629 and 618 from pattery 625, 

through the windings of relays 623 and 618, over 

the top armature of relay 628, over the outer bot- 

tom armature of relay 660, and then over the ar- 

mature of relay 627 to ground 628 for a purpose 

to be explained hereinafter. 

The calling subscriber at station 101 now trans- 

mits the proper. station selecting signal to effect 

the energization of relays similar to relays 631, 

629, G29, 618, 669, and 66t at the central office 

serving the called station. This connects the 

called subscriber’s loop into the system on a two- 

way basis ready for communication. If desired, 

other subscribers’ stations may be connected into 

a conference connection in a Manner similar. to 

that described above. 

After the desired stations are connected, the 

calling subscriber transmits the “go ahead” sig- 

nal, such as “C”, which effects the closure of the 

“C” pullbar contact to close the energizing cir- 

cuit for relay 634. Relay 634 operates its arma~ 

tures, the inner armature opening: the locking-up 

circuit for relay 683 which releases its armatures 

to open the path to relay 627, These same func- 

tions are performed by ali of the monitoring tele- 

typewriters in the system. This “go ahead” sig- 

nal also effects the energization of relay 133 to. 

extinguish the guard lamp 12 {at the calling sub- 

seriber’s station 191. The operation of the outer 

armature of relay 634 does not cause relays 629 

and ${8 ‘to release their armatures because they 

remain locked up over their auxiliary locking-up 

circuit which extends from ‘battery 625. throush 

the windings of relays 629 and 618, over the top 

armature of relay. 629, outer bottom armature of 

relay 689, and then over the armature of relay 

621 to ground 628.. The system is thus placed in 

the condition for communication to take place 

after which the communicative connection may 

be discontinued:in a manner similar to that. de- 

scribed above. 

Privacy is assured because none of the loops ex- - 

tending from the subscribers’ stations can be 

placed on a two-way basis until the signals as- 

signed for selecting them have been transmitted. 

Consequently, it is impossible for message signals 

now passing over the system to be recorded by 

the teletypewriters at the subscribers’ stations 

not connected into this. particular communica- 

tion connection. 

In. the event that a start key at a subscriber’s 

station has been operated accidentally or through 

error, such operation would energize relays sim- 

ilar to relays 629 and 618 which would operate 

their armatures and lock up over the outer arma- 

ture of relay 634 and armature of relay 627 to 

ground 628. As was described above, this causes 

negative current-to flow over the tip side of the 

subscriber’s loop and positive current over the 

ring side. In response to the positive current in 

the ring circuit, the subscriber’s relay similar. to 

relay 124, moves its armature to its marking con- 

tact to energize relays 130 and.{27 which oper- 

ate their armatures and lock up over a circuit in- 

cluding. the auxiliary stop key 129 to start the 

subscriber’s. teletypewriter motor, ring his bell 

briefly and light his busy lamp. 

This subscriber’s motor will now run until the 

subscriber at this station realizes his motor ‘is 

running for no useful. purpose. The subscriber 

should then manually open his auxiliary stop key
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similar to key. 420 “which: opens ‘the ‘locking-up citcuit: of relays 130and 127 to:restore the station to-its normalidie condition. nt eae ‘IE some other ‘subscriber should make. a - call over: ‘the system: to: this station. before the ‘sub- Scriber ‘has operated his auxiliary: stop key 120 and while his motor‘is running, the transmission of the signal that: hasbeen Preassigned ‘to ‘select this station Will effect the energization ofa relay similar to‘rélay 637 which ‘will operate its arma- tures.” This will‘effect. the energization of a re- lay corresponding to: relay..660- which: will oper- ate-its armatures to close the auxiliary locking- up circuit for relays 629 and 618 extending from battery 625, through ‘the windings of relays 629 and 618, over the top armature of relay.629, outer bottom armature of ‘relay 660,:and then over the armature: of ‘relay- 621 to ground 628. ‘The sta- tion will thus be conditioned for communication, “If ' this station were not. selected by the calling subscriber, then the operation of the “go ahead” signal would cause the relay 634 to operate its ar- matures and, since the relay 660 associated. with this particular stibscriber would not -have ‘been operated at this time, the operation of the outer armature of relay 634 would open the locking-up circuit of relays 629 and 618: However, relay 620 remains locked: up over the armature of relay 627 to ground 628." This causes current to flow: in the subscriber’s loop ina direction which is the reverse Of the normal marking current.as was described above. If: the subscriber’s .teletype- writer should ‘be provided ‘with a polar line relay, this reverse’ loop current would cause his tele- typewriter to run open. 

is. to be. further understood that various modifi- cations. may be made in the ‘apparatus and cir- cuits: shown’ in: the. drawings ' without departing from. the scone of the invention which is:to be limited only by the claims appended ‘hereto. ~ What is claimed is: hee » yA teletynewriter Switching system: compris: ing: in-comhbination’ a, calling ‘subscriber’s: station provided-.with’-a, teletypewriter. for transmitting permutation code: signals; ‘a plurality. of other subseribers’ stations each having a teletypewriter, a, teletypewriter central Office, a: transmission: cir- cuit: extending ‘fromeach subscriber’s ‘station to the. central office’ for connecting the subséribers’ stations ‘to’ the: central office for communication, switching-means at the central office: for effect- ing: the -establishment. of a. communication: con- nection fromthe calling subscriber’s teletype- writer: through: the central office. to @ teletype- writer, at. any. of the: other subscribers’ stations, said switching means including a. plurality of con- 
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sWitching system compris- 
calling subscriber’s ‘station provided with an indicator and-a teletypewriter for transmitting permutation ‘code signals,.a.plu- rality of other subscribers’ stations each having a teletypewriter: a, teletypewriter central. office, a transmission ‘circuit extending from: each sub- scriber’s station: to ‘the central.office for connect- ing. the subscribers’ stations: to the central office for communication, switching means for .effect- ing’ the’ establishment of..a-communication -con= - nection: from - ‘the: calling . subscriber’s -station through: the central-office:to.a teletypewriter at any_of the other subscribers’ Stations, said:switch- ing’ means including: 9: plurality:.of ‘control con- tacts: in. the: teletypewriter: atthe central. office, operating ‘means -~for, Selectively operating said contro] contacts ‘in response to certain’ preas- signed ‘permutation :code signals: transmitted by. the teletypewriter at the Calling station; prepar- ing means:at the: central ‘office: for preparing said switching means for operation, control means: at the: calling subscriber's station for effecting..the operation: of said ‘preparatory means, and. operat- ing means:for operating the indicator at the call= ing subseriber’s station in response to: the. opera~ tion: of. the preparatory: means at the. central office: : Ses 

3. A: teletypewriter switching system compris~ ing in combination. calling subscriber’s. station provided. with. a: teletypewriter for transmitting permutation’ code signals,. a plurality -of other subscribers’ stations each: haying. a busyJamp and: ‘a teletypewriter, a, teletypewriter ‘central office, a transmission circuit. extending from.each subscriber’s. station: to the: central office for con- necting the. subscribers’ stations ‘tothe ‘central 

2oA teletypewriter 

office. for communication, switching “meéans.: for 
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trol contacts in the teletypewriter at the central... office, 
said: control contacts in response. to certain pre- assigned permutation code signals transmitted by the. ‘teletypewriter.at the calling station, condi- tioning means at the ¢alling station for .condi- tioning’ it-for, communicative purposes, ‘said con- ditioning. means including ‘a plurality of control contacts in the teletypewriter at the calling’ sta- tion; and: instrumentalities in the’ teletypewriter at the calling ‘station for "selectively operating said control: contacts ‘in 
mission of some of said. certain preassigned per- ‘mutation code signals: ; 

operating means: for Selectively ‘operating 

65 

response ‘tothe trans=” 

75 

effecting the selective connection-.of: the calling subscriber’s station-through the central office to any selected ‘subscriber's station, operating means for: selectively operating ‘the switching. means-in response to certain preassigned permutation code Signals transmitted: by. the - calling “Station, -and means for illuminating the busy lamp-in atleast each of the unselected-subscribers’ stations in.re- sponse tothe transmission of at least one ‘of said. certain preassigned. permutation. code signals’ by the teletypewriter at the calling station, MS 4.-A-teletypewriter switching system compris-~ 

provided : with: ‘a, teletypewriter for transmitting permutation. code signals, a plurality: of other subscribers’ stations each having a;teletypewriter 

starting. of the: motor 
central office, a. transmission ‘ circuit extending from each subscriber’s station. to the central office for connecting the subscribers’ . stations..to the central. : office... for ‘communication, switching means for: effecting ‘the ‘selective connection: of the calling ‘subscriber’s station through the cen- tral office to any selected subscriber’s station, op- erating. means for selectively Operating: » the switching means-in response. to“ certain .preas- Signed. permutation . code ‘Signals. transmitted by the. calling station, and means’ for disabling ‘the Start keys at all of the subscribers’ stations other than: the calling subscriber’s station in response to the transmission of at least-oneé of said certain preassigned permutation code signals by the tele= typewriter at the calling station; : os ‘B.A’ communiéation system comprising: in combination 9 Plurality. of. subscribers’ :'stations each provided ‘with a teletypewriter for transmit-
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ting permutation code signals, each of said sta- 

tions also having a motor for operating the tele- 

typewriter thereat, local motor control means at 

each station for starting the motor thereat, a 

central office having a teletypewriter, each station 

having a transmission circuit extending to the 

central office, a plurality of control contacts 

mounted in the teletypewriter at the central 

office, means for selectively operating said con- 

trol- contacts in response to preassigned permuta- 

tion code signals transmitted from a teletype- 

writer at any of the stations, control means at 

the central office for preventing the operation of 

the local motor control means at all of the sub- 

scribers’ stations. but one from being effective, 

and means for operating gaid control means in 

response to the operation of certain of said. con- 

trol contacts. 

6. A communication system comprising in 

combination a plurality of subscribers’ stations 

each provided with an indicator and a teletype- 

writer for transmitting permutation code signals, 

a central office having a teletypewriter, each sta- 

tion having a transmission circuit extending to 

the central office, a plurality of control contacts 

mounted in the teletypewriter at the central 

office, means for selectively operating said con- 

trol contacts in response to preassigned permu- 

tation code signals transmitted from a teletype- 

writer at any of the stations, control means at 

the. central office for effecting the operation of 

the indicators at all of the subscribers’ stations 

but one, and means for operating said control 

means in response to the operation of certain of 

said control contacts. 

7, A communication system comprising in 

combination a first group of subscribers’ teletype- 

writer stations, a first teletypewriter central office 

local to the first group of stations, a second group 

of subscribers’ teletypewriter stations, a second 

teletypewriter central office which is local to the 

second group of stations, each station in each 

group having a transmission loop extending to 

its respective local central office, means for caus- 

ing each of said transmission loops to be on a 

one-way basis the. direction being from each sub- 

scriber’s station to its local central office, a main 

transmission channel extending from one central 

office to the other central office, each subscriber’s 

station having a motor for running its teletype- 

writer, local motor control means at each station 

for starting the motor thereat for permitting the 

transmission of permutation code signals from a 

gubscriber’s station to its central office, a plurality 

of control contacts mounted in each of said tele- 

typewriters, means for selectively operating the 

contacts. in the teletypewriter at a subscriber’s 

station and in the teletypewriter at its local cen- 

tral office in response to certain permutation code 

signals transmitted from the particular subscrib- 

er’s teletypewriter to the teletypewriter at its 

local central office, and means for converting a 

subscriber’s loop to a two-way basis in response 

to the operation of certain of the contacts in the 

teletypewriter at the central office local to the 

particular subscriber’s station. 

8. A communication system comprising in com- 

bination a first group. of subscribers’ teletype- 

writer stations, 2 first teletypewriter central office 

local to the first -group of stations, a second group 

of subscribers’ teletypewriter stations, a second 

teletypewriter central office which is local to the 

second group of stations, each station in each 

group having a transmission loop extending to its 

respective local central office, means for causing 
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each of said transmission loops to be on a one- 

way basis the direction being from each sub- 

scriber’s station to its local central office, a main 

transmission channel extending from one central 

office to the other central office, each subscriber’s 

station having a motor for running its teletype- 

writer, local motor control means at each station 

for starting the motor thereat for permitting the 

transmission of permutation code signals from a 

subscriber’s station to its central office, a plurality 

of control contacts mounted in each of said tele- 

typewriters, means for selectively operating the 

contacts in the teletypewriter at a subscriber’s 

station and in the teletypewriter at its local cen- 

tral office in response to certain permutation code © 

signals transmitted from the particular sub- 

scriber’s teletypewriter to the teletypewriter at its 

local central office, means for converting a sub- 

scriber’s loop toa two-way basis in response to the 

operation of certain of the contacts in. the tele- 

typewriter at the central office local to the par- 

ticular subscriber’s. station, and means for en- 

abling a subscriber at one station to prevent the 

loops extending from the other subscribers’ sta- 

tions to their respective local. offices from being 

converted: to a two-way pasis. 

9. A communication system including in.com- 

bination a teletypewriter central office, a plurality 

of subscribers’ stations each having a communica- 

tion loop extending to the central office, each of 

said subscriber’s stations also having a teletype- 

writer for transmitting permutation code signals 

over its respective communication loop to the cen- 

tral office, said central office having means for 

normally placing each of said communication 

loops on a one-way. pasis the direction being from 

each subscriber’s station to the central office, said 

central office also having control means for se- 

lectively converting any. of said communication 

loops to a two-way basis, and operating means 

for selectively operating said control means in re- 

sponse to the transmission of at least one preas- 

signed permutation code signal by @ teletype- 

writer at one of said subscribers’ stations over its 

respective communication loop to the central 

office. , , 

10. A communication system including in com- 

bination a teletypewriter central office, a plurality 

of subscribers’ stations each having a communi~- 

cation loop extending to the central office, each of 

said subscribers’ stations also having a teletype- 

writer for transmitting permutation code signals 

over its respective communication loop to the 

central office, said central office having means for 

normally placing each of said communication 

Joops on a one-way pasis the direction being from 

each subscriber's station to the central office, said 

central: office also having control means for se- 

lectively converting any of said communication. 

loops to a two-way basis, operating means for op- 

erating said control] means to convert any one of 

said communication loops leading to a subscriber’s 

station to a two-way basis in response to the 

. transmission.of at least.one preassigned permuta- 
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tion code signal by the teletypewriter at that sub- 

scriber’s station over its communication loop ito 

the central office, and means for preventing any 

of the other communication loops peing converted 

to a two-way basis by means other than in re- 

sponse to at least one other preassigned permuta- 

tion code signal transmitted by the teletypewriter 

at that subscriber’s station which has its loop 

converted to.a two-way basis. 

11. A communication system including in com- 

bination a teletypewriter central office, a plurality
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. Of subscribers’ stations each having a communi- cation loop extending to the central office, each of said subscribers’ statioris also. having a, teletype. writer for transmitting permutation code signals over its respective communication loop to the cen- tral office, said ‘central office having means for normally placing each. of said communication loops on a one-way basis the direction being from each subscriber’s station to the central office; said central office also having ‘control Means for selec- tively converting any of said communication loops to a two-way basis, operating means for operating Said control means to convert a first. communica- tion loop leading to a first subscriber’s station to. a two-way basis in response to: the. transmission of at least.a first breassigned ‘permutation code signal 
scriber’s station over. said first’ communication loop to the central office; and means.for operating said control means to convert a second communi- cation loop leading to:a second subscriber’s sta- tion. to a two-way basis in response to the trans- mission of at'least ‘a second preassigned permuta- tion code signal by the teletypewriter. at said first subscriber's station over Said first: communication loop converted to:a two-way. basis. 

12. A communication system including in com- bination:a teletypewriter: central office; a plural- ity of. subscribers’ stations each having a com- munication ‘loop extending to the central] office, each of said subscribers’ stations: also -having a teletypewriter for transmitting permutation code signals over. its. respective communication loop to the central office, said-.central office having means for normally. placing ‘each ‘of said..com- munication loops on. a one-way basis: the direc- tion. being ‘from each subscriber's. station ‘to ‘the central office, said.central office also having con- trol means for selectively’ converting any of said communication loops to a two-way. basis, ‘oper- ating means for operating said control means to convert a first communication loop leading to-a first. subscriber’s station toa two-way basis in response to the transmission of at least a first preassigned permutation.code signal by the tele- typewriter at said first subscriber’s station’ over said first communication loop’ to the central office, means for operating said control means .to convert a second communication loop leading.to @ second subscriber’s station to a two-way. basis in response. tothe 
second: preassigned permutation. code signal by the teletypewriter at ‘said first. subseriber’s sta- tion over said first communication loop converted. to a two-way basis, and means for restoring said first and second communication. loops toa one- way basis in response to the transmission: of at least a third preassigned permutation code signal by one of the teletypewriters: at ‘said first ‘and second subscribers’ station. . ; 
13..A communication system comprising -in combination a first group of subscribers’. stations each’ having. a teletypewriter. for transmitting permutation code signals, a first. central office having.a teletypewriter local to the first group of stations, a second group of subscribers’  sta- tions each having a teletypewriter for transmit- ting permutation code Signals, a second central Office having a teletypewriter which is local to the second group of stations, each station in each group having a. transmission loop extending to "ts. respective loca] central Office, means for. caus- 

ing each of said transmission loops to be one a 

by the ‘teletypewriter at said first’ sub-: 

transmission: of at. least a 
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one-way basis the direction being from each sub- Scriber’s station to its 

first subscriber’s station, ahd means for convert- ing 4 second subscriber’s loop to a two-way basis in response to the transmission of at least one preassigned permutation code signal transmitted by the teletypewriter at the first subscriber’s station over said first subscriber’s loop converted to a two-way basis, 

a-first central office teletypewriter local to the first group of stations, ‘a. second group -of subscribers’ sta- tions each having a teletypewriter for transmit- ting permutation code signals, a second central Office having a teletypewriter which is local to the second group of stations; each station in each group having a transmission loop extending to its respective local central office, means for caus- 
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