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P atented Nov. 11, 1941 ' | LT

o Russell Jacob Ans
' ... to American T
- pany,a corporati
Appllcatlon Junel4,
SRR SR 14Cla1ms

| Tis tnvention relates 1o  teletypewiter se-

lective calling and switching system having pull-

- bar-operated contacts for. effecting calling and
~ switching operations .and;- more: particularly, to
~ Such a system having improved means for. ef- .5

~ fecting supervisory operations. . =

~,‘Accordingly, it is an object of this invention
to-provide the system ‘with means operating in

L _resm_nse;ﬁto"'-a,---'pre,as_sign'_ed _:'ipermutatit:m;':_.cddé._'sig-'-f o

- nal to cause a: busy signal to be ‘'set up.at all 19
S subscrib'e_rsf,-'i..-=:_'station's__--"in-_:,th'e.;'-'_.systém.;;(j_th'er"'tha,n.
. ‘the calling subscriber’s station, for rendering the

- local motor start mechanism at these stations in-
eifective, and also for conditioning: the selective

calling and _switchingﬁ-eappa-ra;ﬁtu,sg;;fo'r.. operation. . y5

" '_It__--is,_;_ also an obj ect of -the.:;inve:t_ltioni to provide
the system with means ‘Operating in response to

‘another preassigned permutation code signal to

| d'i_s_ab__le:---_t-h!e*}?'Sel__écti?ﬁ ~calling anqg Switching ap- !

- baratus after the desired calling and switching 20
 Tunctions have been performed and to condition
the system for the transmission-of messages.

A further object of the invention is to provide

tion has been transmitted. = .

14,1938 to J. F. Bea

In by reference as a

soned on a one-way basis, the direction being
from.the subseriber’s station to the central office.

until the signal assigned for selecting that sta- -

~_These and other objects of the invention. are

- accomplished by means of a system employing |

. teletypewriters of the . type . disclosed in ';__:P.at“ent;im
- et al. The disclosure -of ‘this Morton et al. pat-

- ent Is incorporated herein by reference as a part -

-~ with control contacts some of which are ‘operated
by the pullbars in the teletypewriters and some

, such

man-

by other apparatus in the teletypewriters
. as by the platen shift mechanism, in the
- ner described. i'ﬁ----.P&teIiti';2;,,.120;23_.5};}'sg'r#‘a»iitedi-{-Juné 50
i U . Beattie et al ° The disclosure °
. of this Beattie et al. patent is Incorporated here-
. € as a part of this specification.
- - Bach central office in the system isfj,fpr.jvided,wth
- & monitoring teletypewriter which is equipped
' with control 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

- the system with means for restoring the system
0 Its normal condition, after the transmission py-
oot hessage, In response to the transmission of

- Ject the insuring - of privacy. of. .cdii'.lmlinié'ation[ .
by insuring that the loop extending from a sub- g4
- scriber’s station to a central office will, after the °

Subscriber has operated his start key, be ‘condi-

y

 and will '-'*not'-be_:':fﬂioiiﬁféi‘-'téd:';,?'1':'6,-?;32"3_!’!;W":O;WIEY:'baﬁ.is 35

55

. In.the

elephone and Telegraph Com- o e

on of New York ~ - - . .= S
1939, Sena,lNo 279,190 L o )
relays. * 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 cireuit

- fo the main transmission channel through all -

the central-offices in the system ‘which serves to

- start the calling subscriber’s- teletypewriter mo- -
Yor, ring his bell and light" his busy lamp. 'The o
- Subscriber: then transmits- a. “fig ures-shift” sig- -~ -

- nal which effects as a preparatory ‘condition the
application of ground to pull-bar. operated con- o
trol contacts located in monitoring teletypewrit- S
~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’;.;,Stationﬁﬁ";'G-U.ﬂﬂECtEd;; into the system -

 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
.~ 1s followed by another preassigned permutation

code signal, such as “C”. 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. . 7 T
.. After the: subscriber has completed his com-

- munication;, he can- disconnect the communica-

tlve connection by transmitting a shift sienal

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. Tt also effects the

- extinguishment of the guard lamp at the dis-
 connecting station which became operated in re-
~sponse to the transmission of the “A” signal, anq
~ causes the busy lamps at all stations to be ex-
- tinguished. The circuit is thus restored to its

- hormally unoperated condition. = A
modification of the invention whereby
- brivacy of communication is assured, the opera-
.tion"of'__theista;frtkey'iatga_,_.subSCr_i_b'ei'_’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 the loop has been con-

6o Yerted 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

a2 two-way basis until

the signals assigned for selecting them have

been transmitted, it is impossible

" municative connection to eavesdrop.
These and other features

‘detailed description of the
 Figure 1 represents three subscribers’.teletype-
writer stations located at one end
and shows in detail the apparatus and

equipped;

for any sub-
scriber not connected into the particular com-=

of the invention are
fully described in connection with the following
drawings, in which: -
. 10
of the system -
) circuit -
~ connections at two of the stations, it being un--
“derstood that the third station is similariy
Fig. 2 illustrates switching relays ‘and circuit
connections at the teletypewriter central office -

tor 117 is unable to run

at station wl :. 'keeps_ the 'man;uaily f operable

switches 125 and 126 closed to continuously-sup-

ply current to rectifier 116 and
energizing

to prepare the

at this time due to its
energizing circuit being open a,t-___. th_e contact of -

+the motor control relay [21.

Station 101 has a loop 103 extending tol_the_

Jocal central office 201 which is provided with o
o 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 |
monitoring printer 202 are connected into the .
main communication line 204 leading to the dis-
tant central office 301, printer
ously during business hours.

~nearest the subscribers’ stations shown in Fig. 1;

L Pig, 3 8
-a distant teletypewriter central ofiice;

- Tig. 4 il'ustrates three subscribers’ ‘teletype-
writer stations, two in detail and one schemati-
cally. located at the distant end of the system;
- Pig. 5 indicates the relationship of the ap-

20

~ paratus and circuits shown in Figs. 1, 2, 3, and 4
“to the system as an entirety; and |

- Fig. 6 shows a teletypewriter central o

1Ce

" qimilar to the central office shown in Fig. 2 but -

- which is provided with means for insuring
secrecy ' of communication by preventing the

shows similar apparatus and circuits at

20

typewriter 202 above the

263 and the

202 runs continu-

pullbars 205, 208, 207,
208, and 288 are control contacts 214, 212, 213, -
214, and 215 which are designed to be operated

by the pullbars 283 1o 209, inclusive, in the |

manner described in the Beattie et al. patent

" mentioned above. Contact 210 1s operated by a

‘set -.of switching relays “for each local outlying - N

30

~ 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, 9, typic'al -subScribef’s teletYp_ewriter

portion 216 of the shift mechanism in the man-

ner described in the Beatiie et al. patent.

Central office 201 is vrovided with a separate

teletypewriter station in the selective calling and
switching system that has a communication
channel, similar to .channel (08, leading to cen- |
tral office 20f. In each set of switching relays,
a1l of the relays are normally unenergized e€X-
cept polarized relay 217 which is normally en- .

‘ergized by current from batiery 239 passing over

its Jocal biasing circuit to hold its armature on

station 181 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 105 connected into a

. communication channel 106 extending to the

~ local central office 201 shown in Fig. 2. Tele-
typewriter 102 is equipped with pullbars 197, 108,
and 109 adapted to operate a, plurality of control
‘contacts (11, 112, and 113 in the manner de-

scribed. in the Beattle et al. patent mentioned
above. Another control contact 110 is operated.

by 2 bell crank f 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. B

A source of alternating current

to operate the subscriber’s rectifier 116 ana mo-
tor 1171, Station 101 is further provided with a
bell, or ringer, 118, a mnon-locking, ‘manually
operable start and signal release key 119, a guard
lamp {21, and a busy lamp 122, It 1s also pro-

 vided with an auxiliary stop key 120 .for use
particularly with the secrecy feature to be de-

seribed hereinafter.

Of all the relays _..a_,t_statidn 101, .oxily 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 (24 on .1ts spacing:

contact. Negative current in the tip circult will

hold the armature of relay 123 on.its marking -

contact and positive current will move the arma-
ture to its spacing contact.. ‘Likewise, negative

current in the ring circull. will hold the arma-
ture of relay 124 on its spacing contact and
' | to its marking
the subscriber

positive current will move 1t 1
. During business hours,

its ‘marking contact.

. operating winding of relay 217 will hold its arma-

20

- contact. B
. The ring side k
‘the inner bottom armature of

45

ture on its ‘marking contact and negative cur- .
rent will move the. armature to its spacing

R of line 106 iiénonnected. over
relay 218 to nega-
The tip side T of

tive grounded battery 218. I
the operating wind-

line {06 is connected through

ing of rélay 21T, over the inner top armature of-

relay 218, and over the inner top armature of-

~ relay 220 to negative erounded battery 221. As. '
batteries 219 and 221 are of equal and like po-

60

larities, no current will flow in the subscriber’s

loop 185 to station 181 at this time which is
~ the normal idle condition. | - |

(19 is suppliéd- .

- When the subscriber at s'tatio'n 191 desires to =

 originate a call to some other station in the SYS-

~and signal release
- ground (28 to
the operating windings

60

tem, he manually operates his non-locking start.

 key - 119 thereby applying
his loop at a point midway between
_ of polarized relays 123
and 124, 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
sround {28. Negative current from battery 221
will pass through the operating winding of re-

1lay 217 and then over the tip side T of line 106 -

65

70

(1

to ground 128.

“of negative current through

and through the operating winding of relay {23
As the direction of this current
flow is such as to ald the current normally pass-
ing from rectifier 11§ through the biasing wind-
ings of relays 123 and 124, the position of the
armatures of relays 123 and {24 is net changed.
" However, at the central cfiice 201, |
the operating wind- -

ing of relay 2!T causes the armature of relay 217

to be moved to its spacing contact thereby clos-
ing a path for _cur_r_ent,from erounded batlery 2%2

circuit for motor t11. However, mMo-

Mounted in tele-

Positive current in the




o for current from:
A through

1 office’ 201,
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S .--_to pass’ through the wmdmg of relay 223 over-' |

. the'armature of relay 211 ‘to ground 224.  This .

‘The
- . . inner armature. of. relay 223 completes a short-'

~ cirecuit path. across the mndmgs of .relays 218

~and 229, “This shunt path extends: from batteryr |

225, over the top armature of relay 220, and then

relay 223 to ground'

' causes relay 223 ‘to operate 1ts armatures

" over the 1nner armature of
226, .
- The outer armature of

~. .~ opens:the short- c1rcu1t across the Wmdmgs of';"
AT -:-'relays 218 and 1229:
e Accordmgly, current from battery 225 wrll now’-_ |
SR pass through the windings of relays 229 and 248
,"-f_j--and then over the inner armature of relay 223
-~ . to ground. 226; . This causes relays-21{ 8 and 229
IR -to operate. thelr armatures and-lock: up over: the__
. top.armature of relay 229 and: then over the ar—_-_-_';
i mature of relay 227 to ground 228. S

The operatmu of the mner bottom armature of

R relay 218 disconnects the ring side R of line 106
o from. battery 219 and the operation of the outer
| o bottom armature of rolay 218 connects this. side
- - of line: 106 to one side.of the main communica-
o tlon c1rcu1t leadmg through the momtormg tele-.
o typewriter 202 and repeater 203 at central ofiice, -
R 201 and the:o out over line 204 to the dlstant cen-: -
. - tral.o

ce. 30!

Thus, - the subscrlber S 01r'cu1t

When the 1nner top armature of relay 220 Was

TS The . operation of- the inner top
L '-.':_;'armature of. relay 218 disconnects battery 230
. from, the:tip side T of. line: l(lﬁ and the operatlon - 40 ..
.+ of-the outer top: armature of relay 218 connects.;. o
-~ _this side of line 106 to the other side of the main.
'-_-'commumcatlon circuit. leadmg through repeatcr o
- 203 and out over line 204, S |
SR is e*:tended’_-
S .through the’ momtormg teletypewrlter 202 and .
© " the telegraph’ repeater 203 at the local central_;.j
o out over the main transmission line

204 to the distant central office 301, through the
-- -_-"'-j-fj_.._repeater 3&3 and the momtormg telets pewriter
At the same. t1me the bottom armature of re~
. lay 229 closes a _shunt’ path across the operatmg;j_ji_-_ o
- winding of relay 217 ‘thereby, in effect, remov-.
- ing its' mductance from the subscrlbers loop.
- This causes relay 217 to move its armature back
- " _to its marking contact. thereby opening the ener-
~ . gizing 01rou1t of relay 22 whlch releases 1ts ar-.f_-

© . matures. -

operate their. armatures the callmg subscrlber s
circuit is extended to repeater 203 and the main
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 119 to ground 128, This

commumcatmn channel 204,

- causesrelay 123 to move its armature to its mark-
. -ing contact thereby extmgmshmg busy lamp 122.

relay 223 closes a pathr?.'lﬂi.
grounded battery 225 to: pass
- the. wmdmg of relay 220. and-over the .
- outer armature of relay 223.to’ ground 226 there- -
by energizing relay 220 which:operates its arma-
© tures'and locks-upover its bottom armature and
-~ .over the armature of relay 227 ‘to ground 228.
.~ .- The operatlon of the Inner top armature of re-,f |
- lay 220 switches the tip side T of line 106 from
o '--..'negatlve battery 22[ to pos1t1ve battery 230 “The

e -operation of the outer top: armature of relay 220 2;05-

‘At the same time; positive current from the
ring output. termmal of -repeater 203 will pass

. through the momtormg teletypewriter 202, over:
- the ring side R of the calling subscriber’s circuit, |
- through the: operatmg winding of relay 124, and

15 o
- -This causes relay 124 to move its armature. to its

- marking contact to permit current from. the posi-
tive termmal of the subscriber’s rectifier 116 10 )
pass through the winding of relay 129, over the R
armature -of relay (24 and its markmg contact,

then over the top part of key 119 to grouhd 128,

- through the winding of motor control relay 127,

25

- winding of relay 130, and then over the top ar-
- mature and contact’ of slow-release: relay 131 to
- the ‘negative terminal of rectif _
energizing relays I2'l 129 and 130 Whlch operate -

Eh thelr armatures.

30
~ to 'the negative termmal of rectifier (18.

45

50

v
o This current flow is of short dura-
. tion 'because relay 218 soon operates its arma-

'?”,.-ftures to switch the- subscrlbers loop 106 from___ g
- battery 230 to the main line 204. However, this -
~ temporary flow of current in the tip side of loop
106 ‘merely causes the subscriber’s relay 123 to
- move its armature momentarily to its ‘spacing
contact to momentarlly light the busy lamp 122?.
| f OVer a- ‘circuit to be: traced’ hereinafter. S
When relays .:.29 and 2 18 become enerelzed and’-'-f

"70_j -

'termmal of * rectifier 116:

 the

‘receiving -
"~ the operatmg uundme"s of relays 123 and (24. - L
When relays 128 and (24 are shunted out of S
‘the loop, the current ‘in their biasing windings -
holds the11 armatures ‘in . the positions - shown_'
Consequently, the armature of relay -~ R
124 'is ‘moved to its ‘spacing contact thereby
- opening the energlzmg circuit of relay 129 which Lo
- releases its armatures. to discontinue the opera- B

| .tlon of rmger 118, ‘As the short-—-clrcmtmg of the . .

The operatlon of the tOp armature of relay .
o I29 closes a path for- current to pass . from the
- _positive termmal of rectifier 116, through ringer

. 118, and then over the: top armature of relay 29
This -

serves to operate the" subscr1bers audlble signal -

" device, ringer 118. < The operation of the bottom
- armature of relay 129 does not accomplish any
-35'??-;_useful functlon at tlus tlme because the path -
-8 open at the lower part of key Il9 due to the_ R
- subscriber holdmg th1s key open now in older“*_-'i
. to make his call. e |
Control relay. { 27 operates 1ts armature to close: IR
the " energizing - circuit from the source 15 of
alternating -current - through ' the subscnbers,.““
Relays
130 and 127 lock up: over a path. leadmg from-_-.-'l;' B
the pos1t1ve terminal of rect1ﬂer 116, over the
~inner top armature of relay 130, through the - = .
 windings of relays 127 and 13¢, and then over
- the top armature of relay 131 to the negative
' ‘Consequently, relay
0" 127 remains energized and maintains its arma-
o ture operated .to keep the energmmg Cll'Cult of SR
"motor 1IT closed. ' .~ - o
-~ At the same t1me the operatlon of the bot-f:_ R
tom armature of relay 130 closes a path for =
e o

motor {7 thereby startmg motor 117,

current: to pass fromthe positive terminal of

_'.reﬂtlﬁer 116, over the bottom armature of relay =
© 130, through busy lamp 122, and then hack to - -
. serves to operate the callmg SUbSCI‘lbuI‘S yzsrble,'.'_'
e -,operated to switch the tip side T of line 108 from_‘, -
~ - negative battery 221 to ‘positive battery 230 and _
. before relays 229 and 218 became energized, posi-
. tive current from battery 230" passed over the . -
-~ tip side T of ‘the subscriber’s loop 166 for & brief
. period of time.

negatwe termmal of rect1ﬁer 1186,

signal device, busy lamp 122.

_'The. operat1on of the: outer top armature of" ! .
h relay 130 closes . g shunt- path from the ring |
side R of the line 106 over the outer top arma--

ture and contact of re]ay 139 to the subscriber’s
magnet 193 thereby short- circuiting

in FJ.g 1.

operatmg wmdlngs of relays I23 and 124 occurs o

er (16 thereby - -



 two central offices 201 and 331,

et al. patent.

very shortly after rela,y 129 was. energmed the
operation of ringer {18 is so brief that it is hardly o

~ more than a momentary operation.

The starting of motor 111, the brief rmgmg of .

‘bell 118, and the lighting of busy lamp 122 all

indicate to the subscriber at station {01 that .
" his teletypewriter: 162 is now connected into the

ragin communication circuit 204 in communica-
tive relation with both the monitoring teletype-

writer 202 at the local central ofiice 201 and the

10

‘monitoring teletypewriter 302 at the dlstant cen- - .

ice 301 and is ready for operation.

tral o

For the sake of simplicity, the main communi- -

cation channel is shown to extend between only :

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.

15

“Accordingly, the

 subscriber releases his start and signal release

- key (19 and proceeds to establish the desnred_

communicative connection.

20:

The subscriber at station 101 now transmits a
- “fioures-shift” signal to effect the shifting of-

"~ the platen in his teletypewrlter 102 to its upper
case position in the manner described in the
RBeattie et al. Patent 2,120,235 mentioned above.

414 to close the platen contact 110 which re-

~mains closed until a “letters-shift” signal is
~ transmitted.  The manner in which this platen

25

- This causes the opera,tmn of the bell crank lever

30 .

contact 110 is operated is described In the Beattie

 activates the pullbar contacts i,
by connecting them to the p051t1ve termmal of
rectifier $16. This “figures-shift” signal is also

and 302 at the central offices 201 and 301 and

“effects the operation of bell cranks 2i6 and 3{6

Closure of platen contact 110 -
{12, and 113

35
“ received by the monitoring teletypewriters 202 -

to close the platen contacts 210 and 319. This

activates the pullbar contacts 211 to 213, in-
~clusive, by applying to them eround 231, and

o also activates pullbar contacts 311 to 3!5 in--

" clusive, by applying to them eround 331.

Next, the subscriber at station 101 transmius
a-so-called “prepare” signal, such as the- permu-

' tatmn code siznal for “A”. Other signals may

be preassigned for use instead of “A’” if desu*ed.“

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™

40

h2

 now has positive current from battery 330 and
the ring side R still has negative current from

328,

2, 262 541

the Wmdmﬁs of rela,ys 2"0 250 a,nd 210 re-

_spectwely, and then over the mlddle 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 221 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 290
switches the tip side of loop 156 from negative

battery 251 to positive battery 253 and the op-
eration of the outer top armature of relay 290 .

opens a short circuit across the windings of relays

256 and 257. ‘This causes current to flow over -

Joop 158 in such a direction as to cause the
- polarized relay 157 at the subscriber’s station i34 =
to move its armature to its spacing contact there-

by closing a path for current from the subseriber’s -

rectifier 185 to energme busy lamp 152. The sub-_-
scriber’s start key 199 is rendered. ineffective due
to the positive current in the operating winding

of relay 258 at central of

fiice 201 which holds the

armature of relay 258 on- its marking contact.
Likewise, the operation of the arma,tures of relay -

210 eff

ects a similar flow of current in loop 176 -

which accomplishes the lighting of the busy lamp
at the subscriber’s station 161 and disables the
~ start key at station 181 in a manner sumlar to

that described above.
At the same time, pullbar 3&]5 at the dlstant:
centr&l office 301 is operated to close contact 311

to effect the energization of relay 333. Relay 333
operates its armatures to perform the same fune- -
tions as relay 233 and causes the energmatlon of

relays 320, 350, and 370 which operate their ar-
matures and lock up over their bottom arma- .
tures and the armature of relay 22T to ground -
The operation .of inner top. armature of -
rela,y 320 switches the tip side T of the loop 406

extending to the subscriber’s station 401 from
- negative battery 321 to positive battery 330. At
the same time, the operation of the top armature
of relay 320 opens a short circuit aCcToss the wind-

ings of relays 318 and 329. . :
Since the tip side T of the subscnber S loth 486-: )

" battery 319, current will now flow over the sub-

"~ 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
_pELI‘tlu'Lll&T‘ code combinations.
is received by all the teletypewriters monitoring

on the circuit and causes each of them to operate
- the proper pullbar to momentarﬂy close the “A”

pullbar contact.
Thus, at cemral office Zﬂl pullbar 205 is 0per-

- ated to close contact 211 to complete a path
" for current to pass from grounded battery 232, -
through the winding of relay 233, contact 211,

and then over the platen contact 210 to ground

931 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 ~ another subscriber in the systﬂm Is makmg a call--

mg selection.

- inner bottom armature of relay 233 prepares an
‘energizing circuit from battery 235 through relay

B - 297 but this circuit is left open at. the “D” pull-
The outer bottom armature of

‘bar contact 212.

. scriber’s loop 406.

iber’ 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

This “A” signal - -

65" marking loop current used. durmg commumc&tmn :

current now in the subscriber’s loop 406 is flowing -
in a direction which is the opposite of the normal

The positive current from battery 330 now -

" flowing in the tip circuit causes polarized relay

423 at station 491 to move its armature to its
60 spacing contact. This closes a. path for current -
Y from the positive ‘terminal of the subscriber’s

- rectifier 416 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 481 with a visual indication that

- 401 is rendered ineff
~the subscrlber s start and 51gnal release key 419

relay 233 connects ground 236 to the contacts |
of relays 2317, 254, and 274. The middle bottom .

armature of relay 233 closes & path for current
from batteries 225, 255, and 215 to pass through

75 .

The local motor startmg mechamsm at sta,tlonf
‘ective because operatmn of

will now be of no effect as it is in a state equiva-
lent to being disabled. This is due to the fact
that pomtwe cur rent from battery 330 is now on 1




- “tact.

. contact, o .
- Similarly, the operatio;
~ relays 850 and 3
. 456 and 4716

' - .-This_'caUSes -i’"_eia?'_ _’451[

. causes the busy lamps at all the o
-~ 2lso pre

- . The calling subscriber at station 101 is now the
typewriter is connected
L n and recep-
~© tion of signals. the transmission of . .
- the “prepare”

- the “A” pullbar (08 in th
. tion 181 to close momenta,

- fier 116 over the'platieq“q
~ ‘through-the winding of
... the negative term

" the negative terminal
inner:.bﬂttom-3:'arm'a,t111*
- guardlamp 121,-and the
" of rectifier | 16, This cau
. scriber’s indicator, guard.
~ have a red bulb, if desired,

o - Vide the subscriber at

~ dication that the sys
.+ [for the transmission
© If it is found that
- are not sufficiently q

- calling subscriber e
~ relays to operate t
 lamps to light or
' of time before tra
' signals.
- other permu
~ hereinafter t
o '1'.1310113..“' i o T Lt SR (A
~~_The subscriber at station 104, having’ decided -
. which of the other subscriber
. station 401, is t0 be condition
- tion, now transmits the.
- signal, such as “B”.

winding o

1g" of relay 317 and merely a
1ng the ar

rmature of relay 317 on
Consequently, Operation

at this time will not be able to'
‘tion of the armature of relay 3

of start key 419
eifect the opera-

10 positive batteries 353 and 37
at the subs
gization of
e subseriber’

- 434 to effect the ener

At the same time, th

- is rendered ineffectiv

the busy lamp is

- rendered ineffectiv

- described above, - Lo

- Thus, the transmission of the “
“A”, by the calling subscriber

' at station 101,
in the system to become
vents the operation:
~Irom being effective to start

only subscriber whose tele

into the system for. the transmissio
Accordingly,
_;S‘ignal, "_‘A”',
he

- closing a path from the po

circui

- relay 132 closes a
inal
.

n to
lamp-
, to-be
station 101
tem has no
of a station select

1
the relays mentio
uick in operating, t
modified to requir

~ing routine may be
allow sufficient tim
their armatures
else pause for a
nsmitting the sta
This applies also to be tr
nutation code si

‘that have be

electi

€

| the svitem i provided with & pullbar contact the

the cperating
ssists in hold-

IT to its marking -

effects the operation of
teletypewriter at sta-
rily its contact fti for |
sitive terminal of recti~
ontact 110, contact 111, .
relay (32, and then to °
. inal of rectifier 116 thereby en-
. Relay 132 operates
. over its top armature
-+ then over the bottom
. Dpositive termi ation
1 relay 132 pre-
t for relay 131 but this
“D” pullbar contact 112, ' .
ner: bottom armature of
path for current to pass from
of rectifier 116, over the
of relay 132, through the |
the positive terminal
ses the calling sub- °
121, which may
operated to pro-
with a visual in-
W been prepared
ng signal, -
ned above
he select-
| ire that the -
ther transmit the “prepare’”
e for these
and for the
brief interval
tion selecting
ransmission of g«
gnals to be m entioned -
e been preassigned to per-
ve switching and supervisory func- , {0 the |

1ed for communica-
 broper station selecting
. Only one teletypewriter in.

S sosasat
 the tip circuit extending through a

1 of the armatures of -
es the tip sides of loops 1
3, respectively,
criber’s station
busy lamp 452,
s start key 459

€. Likewise, at station 461,
illuminated and the start key R
e by means similar to. those

prepare” signal, . . tu

sg
ther subscribers’ =
illuminated and
of their start keys -

 ing of relay 317 there

| 25

80"

3

45

50

S stations, such as = tures.

: | Relay . .
tive terminal of rect
- Ing of relay 429, thel

5

_ , ld-  of the “B” signal
its marking con-  typewriter 302 g

 through

- 331 thereby energizin
- -Rela,

- The operation of the inner bottom armature of
- relay ' '
- bott

of loop 406
302 to the p
- repeater 303 at cen
- the main communication line
- central office 201,
. top armature of re
side T of line 406 fr

its armatures and locks up ~ termi

, armature of relay 138, and i
armature of relay 131 to the “°

- unal of rectifier (16. The operation
.. ~of the outer bottom armature of
- pares an energizing’
.. circuit is left open at the .
" The ‘operation of the in

and then o
‘station 10t

‘operated previously to switch.
- line 406 from negat;i
. tery 330, positive cu
- T of the subscriber’s loop 406

~.above to switch t

» normal marking current now flows over the
"~ scriber’s:-loop 406
* negative on
~ relay 423 to

" positive terminal of
to pass through the
. the armature of rela
- tact, through the

1s effected by the transmissi
and that is the monitoring te
t central office 30
tion 401. Consequently, the “B”.
fects the operation of the pullbar

ring teletypewriter 302 which

operation of which on
I serving sta- -
code signal ef-

nt from battery 338 to pass
of relay 3
aten

the- winding
and then over the pl contact 319
g relay 337.

velay 3317 operates its
€ path from ground 33

to ground

y, in .
ay from the _Subscriber’s

Inductance of this rel

y 318 di’sconne‘(:t_s_fithef ring side R of line 406
tom armature of

relay 318 connects this side
cop 406 through the monitoring teletypewriter
Osltive ring terminal of the telegraph
tral office 301 leading out over
204 to the other.
lon of the inner
ay 318 disconnects the tip.
| om the battery 330 and the
operation of the outer top armature of relay 318
f loop 406 to ,
. Thus, the subscriber’s

The operat
1

main transmission line
ol ver loop 106 t
- 'When the inner top: armature';'Of:.relay. 320 was
" | ' tch the tip side T of:
ve battery 321 to positive bgt-
rrent passed

-
-

to cause the sub- -

scriber’s busy lamp 422 to be illuminated as was

-described above. This condition continues yntil |

relay 318 operates its armatures as described
he subscriber’s loop 406 from bat-

teries 330 and 319 to the main line 204.
from positive ‘on the
‘the tip. This causes th

| to be moved to its marking contact and
the' armature of r

marking contact,
- 'I'he operation of th
1ts marking contact

ring to-

e armature of relay 424 to _
permits current from the

winding of relay 429, over
y 424 and its marking con-
winding of motor control relay
elay 430, and then over the top
ntact of relay 431 to the hegative

421, winding of 1

d 430 which operate their arma- :_-i

429 locks up over a path from the posi- -

ower
signal release key 419, ov

le-

308 in the moni- _, -

31, contact 314,

effect, removing the =

battery 319 and the operation of the outer

the negative tip
Q-ith'é_-_cé;lli_ng,_sub_s.(‘ériber’sﬂ- o

over the tip side

The
st~ | .

e armature of

elay 424 to be moved to its

the subscriber’s rectifier 416

lier 416 through the wind- =
portion of the start and" o
€r the bottom armature



of relay 428, and then to the neg&tive-.te_riiii_nal!-of; -
_ The audible signal device, ringer.
418, is now operated by being energized by cur-

rectifier 4148,

. .21.2-6..2':}#54? L |

Coote 213 and 243, Operation of contact 213 at

 central office 201 closes a path from bat-tery---zaﬂ; |

through the winding of relay 234 thereby ener-

rent from the positive terminal of rectifier 416

passing through ringer 418 and then over the top -
the negative terminal of
" Since relay 429 is locked up, the
operation of ringer 418 will be continued until -

armature of relay 429 to
rectifier: 416,

 stopped by the subscriber when he momentarily
operates the key 419-to
of relay 429. | L
~ Control relay &21 operates its armaiure at this
time to close the energizing circuit from
Sub,s'cribﬁér’-s-'mat_or'_dI_"I to start motor &17. This
~ energizing circuit for
~ due to relays 430 and __ | h
leading from the positive terminal of rectifier

416, over the inner top armature. of relay 430,

through the windings of relays 427 and 430, and

open the locking-up circuit.
i . rom the
source 4i5 of alternating current through the -

motor 447 is kept closed
427 locking up over a path

10

228

then over the top armature of relay 43i to the

negative terminal ol rectifier 418%. -
- 'The operation of
 relay 439 closes a shunt path [rom the ring side
R of the line 406 over the outer LoD armature
and contact of relay 430 10
typewriter
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 lamp
422, which was. extinguished
moved its armature toO |
_'oper&-ted by current passing from the positive
“terminal of rectifier
tom armature of relay 430, and then through

when relay 423
its marking contact, 1s

418, over the operated bot-

the outer top armaiure of -

_ 20
fhe subscr'iber’s tele-
402 thereby short-circuiting relays 423

armature to.open

to open the direct energizing
290, 250, and 213, Towever, relays 220, 250, and
bottom. arma- -
227 to ground -
Operation of contact 3i3 at centiral oilice -
30§ likewise effects the momentary energization -

over contacts |
~ of relay 1335 and then to the negative  terminal -

sizing relay 234 which. momentarily. operates. ivs -
AL the locking-up: circuit of relay
232, | -

Accordingly, reiay 233 releases its armatures

974 remain. locked up over their
tures. and the armature of relay

- .of relay 334'to perfgrm--_f-unctmns’-simila;r to those =
15 of relay 234 while relays.820, 358, and 370 remain
- locked: up:- ‘Since relays €28, 2568, 270, 378, o
and 370 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 disabled as =

20“*

350,

described above. | |
At the calling subscriber’s station 3#, the -

transmission off the “C” signal will cause the

momentary operation of pullbar 187 which will"
momentarily close the “C” contact i3 to close
a path from the positive terminal of rectifier {16,

(10-and 13, through the winding

of reetifier 118 thereby- energizing relay 133. Re-

30

35

the busy lamp 422 to the negative terminal of

rectifier 416. | . | . |
 The starting of motor 417, the ringing of bell
418, and the lighting of busy
to. the subscriber at- station 40°F ‘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 418 and
- then gwailbs the tr'ansm-issioni of  signals fr_o'm: the-

- calling subscriber. | |
- Other subscribers’ stations may be joined with
stations (01 and 491 to form a-conierence con-

" nection. 'The calling subscriber at station (0§

lamp 422 indicates.

lay 133 operates its armature to open momen- .
tarily. the locking-up circuit of relay 132 which
releases its:armatures. The release of the inner

pottom armature of relay 132 opens the ener- .

gizing cincuit of guard. lamp i21 which, accord-
ingly. is extinguished. o

This. conditions the apparatus. at station 10F
for communicative purposes and two-way com-

munication may now be had between the calling

station (84 and the called station: 451 or any

40 ather selectively. called:stations that may be con-

nected into a. conference connection. The only:

L)

* restriction on' this communication is that the

49

80 sondition, the subscriber at station (0t transmits.

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

could: establish such a conference connection by

transmitting at this. time the preassigned code

 signals.to effect the closure of the proper pull- . .

*

~ bars- 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  io 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 §34. Likewise, oper-

‘gtion of pullbar 383 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’. stﬁtidnS--ha,ve'-

60. e _
| | | Tr&nsmiSSion Of this Slgnal ocauses the “A'?"

hE

66 gctivated when, during the course of communica-

permutation code combination, such as “A”, that -
has heen: 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

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

typewriters in the system- to activate the pull-
bar contacts as these pullbar contacts were de~

tion, a “letters~shift” signal was transmitted to

- _O_D__jen ‘the platen contacts.. The subscriber at sta<
~ tion 101 follows this, with the “prepare” signal,

which is some preassigned permutation code sig-
nal, such-as “A”. S

pullbar contacts 211 and 3i! at central O
20 and 301 to be momentarily closed to e ect.
the energization of relays 233 and 333. Relays
233 and 333 operate their armatures and lock
up to perform.the functions described above. In

ces:

~ addition, this signal will’ effect the momentary

" peen connected for communication, the- calling

subscriber at station 181 transmits. a so-called-
“og ghead” signal which 1s some preassigned code-

sienal, such.as. the permutation code signal for
“C”’. Reception.of this signal at &ll ceniral of-

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

_ 2071 and. 361 to momentarily operate the “C” con-

70: to become energized. Relays {32 and 432 oper-

75

c_losure-of-pullbar contacts 1l and 41! at sta-
tions {01 and 40f to cause relays 132 and 432

ate their armatures and lock up to perform the
functions  mentioned above. Similar functions.
are- performed at each of the other subscribers’
.st'._,i:,a;ti-qnsff connected- into the conference connec- '
ion. - |

circuits of relays




- | ~ upon bemg reoelved
. _[ the HDH
'momentarﬂy

' "almature of - relay

o233, ‘thereby
2388 and any
- such -as- Telays. 250,. 256, and

. have been energized for estabhshmg a oonference:
. _connection,

-tlngulshes

~~ ations at the distant central _
- At station 101, ‘closure. of the “D” pullbar oon—'
- ,’.taot 12 closes a path for current from the posi- L
© . tive terminal of- Tectifier 116 to pass over con-
| ‘the outer bottom arma-- .
- ture of relay 132, through the winding: of slow-.
o release relay 131
. minal. of reot1ﬁer
131 which operates its armatures.
. tlon of the top armature of: relay | 3l opens the .
e _lockmg -Up . circuit. -of - relays 130 and 1271 and

tacts 110 and 112, over

"--__The releaee of ‘the oute
128t switch them,
o 'relay

. - the. armature of relay- 121
© - circuit of the -subseriber’s
it to stop.. Operatlon of

- 132 which,

- -_""Wlth the time-
v oharaotenetlc
- relays at the central office 201,
228 and 218, will release
- relay 131 releases its
© tion is necessary because otherwise
- er’s motor T might be
. due . to the armatures
.'-"yet berng
- connect signal “D”" |
. station 401 and all other connected subscribers’
. stations, thus reetormg the syetem
. idle condition.. e
- In the modzﬁoatmn of the mventlon wherem_
. privacy of commumoatmn is
o employs central oifices that are of the type shown
 in Pig. 6. The central office
-+ is assumed, for
~ to ‘the subsorlbers stations 101,
- shown -in Fig. 1.:
- tions may
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The subserlber at statmn lﬂl now transmlts
the dlsoonneot s1gnal such as “D» Wthh has
been . preassigned to
taote ll2 and 4I2

pullbar- 206 to

the wmdmg

of relay 227 over the 1nner bottom

thereby energlzmg relay 221

similar relays at

to release thelr armatures
the: busy lamps
161 and aleo -removes’ the

- start keys at these stations.
- of the dleconneot s1gnal “D
office 30!

causes: these relays to
130 opens the shunt path
Gll‘Clllt

I3H extmgulshes the
| iopemng its energizing ‘circuit. |

.of relay I3l opens- the

to. open the

Relay 131 releases its armatures m accordance

- This: tlme delay

armatures. Thls precau-

effects similar

assured, the system

to resemble central.

| 233 ‘over . oontact 212, and
-~ then over the platen oontaot 210 to ground 231

"This ex-
at statlons 134 and
dlsablhty from the |

The. transmlssmn -
effeots sumlar oper- -

25

delay mherent in its slow- releaee-j
Insures that the:
‘especially relays:
their armatures ‘before
NiLE
the subscrib-
unmtentlonally restarted
of relays. 229 and 218 not
released. The transmiesmn of the dis--
operations. at:

to lts normalj_

|34 and IGI
The distant subscnbers sta-—'
E be conmdered to be. the statrons 401,
434, and 461 shown in Fig. 4 and

jstood that the central oﬂice
- connected has. been. modified
':-'ofﬁce G(H and that the main llne 604 extends 75

it is to be under-.
to -which they are '_ .

: effect the operatlon of pull-:
bars 109 and 409 for closing momentarlly con-
- The disconnect signal “D,”

at central office 201, causes ..
be actuated to operate. |
o contact 212, "This -closes g path
- for current to ‘pass. from battery 235, through- o

10

N

~has its tip side

~ sbacing contact to
‘Relay 227 oper-'-.?,g-.
 ates its armature to- remove ground 228 from the -
lookmg-up circuit of- relays 220,229, 21 8, and_, 1
causmg relays. 220 229, 218; .and
central oiﬁoe 201, ou!
251 that' m1ght;y. - ture of-
- 629 and 618 to become
and. 618 operate

over the top armature

30

and then to the negative ter-
(LR thereby energlzmg relay

4.0
buey lamp 122 by
‘The release of
opens the' energizing
motor T and causes
the bottom armature
locking-up circuit of relay
‘consequently; r eleases its armatures .
o circuit -to. the guard lamp IZI andi |

R the energizing path.of relay 131. |

45

S ::_j_'of Wthh
50

and: locks -

_'-'-armature of relay 627 to ground 628. R
; top and 1nner bot-— R
relay 618 disconnects the sub-
from ‘batteries 630 and. 619.
the outer top armature of rela B

tom armatures of-
- scriber’s -1oop 106 -
: iThe operatmn of
618 transfers the

- bottom. oontaot of- relay GBI
35 e .
release thelr armatures -
‘top armature of relay.
across relays 123 and
in effect;: ‘back-into the line -

The release of the bottom armature of

-

graph repeater 603

ilar telegraph repeater and momtormg teletype-
writer at.the distant central

-To- Orlgmate a oall the subeorlber at statlon-.":'

m i ‘manually.

623." Thls effects

the . energlzatlon of relay 620-1,
in the -

upl over the armature of relay 627 to
ground

relay 623 closes a |
‘energized. Relays 629

ture. and contact of relay 634, and

- The operation of the inner.

tip side of loop 106 over the
top - contact of relay - 661, through the upper -
wmdmg of . polarlzed relay 662, ang. then to

grounded negatwe battery 663,

fers the: ring side of loop - 108" |
tO grounded pos.rtlve.._j .
battery 664. . REEE

rent from ;';-battezry] 663 flowing over the tip side
- of loop 106 through the operating winding - of
- polarized relay (23 to: ground- 128

and poe1twe;"
current from battery 664 flowing ¢ |

side of . loop 106 through the operatmg Wmdmg?i N
Coneequently, relay

of - relay 124 io ground 128,

123 holds its. armature on its markmg contact

~ and relay 124 operates 1ts armature to 1ts mark- -
ing contact. . -

and llghts his busy
mdleates to
91 that the system is

the momtor-_

- ing teletypewriter 602, at all the central offices in-

~ terminals of repeater 603 Whlch

60 Peat the signals out over

_-[ohannel 604 to
- monitoring - tel etypewriters.

65

601 shown in Fig, 6
111ustrat1Ve purposes, to be local

70

~ the system to receive
| -the subecmbers teletypewrlter 102.

‘back and forth between its | o
- contacts to open the circuit leading through the |
the ring and tip B

- ‘Writer in the system. This is
- extendmg from the
603 "passes through .
. writer 602, over the armature of relay 662, inner
- bottom eontacts of relay 660, top contacts of - .

Such sig--
nals will cause the. armature of relay 662 to move__.-_ |

spacing and markmg |

monitoring teletypewriter 602 to |
will in turn re-

the other . central )

However although the

subscriber’s teletypewrlter

any signals’ transmitted from any other teletype-
ring terminal of repeater
the monitoring  teletyp ype-

relay 660, along conduotor 680 through the other
Sets of switohmg relays

then to the tlp termmal of repeater 603 Thue -

. 7
from the momtorlng teletypewmter 602 and tele-; i ,
at central office 601 tg a sim-

‘In the idle
- condition of the system the eubscrlber s loop: 1es -
connected to negative battery .

621 and 1ts rmg s1de connected to negatwe bat-?”"} N :
.-'tery 619. -

operates his start key 119 which -
_cauees the armature of relay 61T to move to its T
effect the energlzatlon of relay

operates 1ts armatures_ SR

628. The. operation of the Inner arma-~
path for causing relays -

their armatures and loeck up
of relay 629, outer arma- -
the.u over. the SO

‘The operation
of the outer bottom armature of relay 618 trans-

over the inner

lamp 122, all =~
the sub.sorlber at statlon--._w o

now conditioned for the =
;momtormg teletypewrltere such as

signals transmitted from

the main transmission = :
_ces and thelr.--

| subeomber at statlon; o
,'_'iol can now transmit signals over the main line
604, the system 1y in a condition such that the |
102 cannot receive :

because the circuit

at. central office BBI and; '



. relay §27 to ground 623.

502 at central o

8

the subscriber’s loop 186 is conditione_d.on a one-

“way basis, the direction being from the sub-

seriber to the central office, and any signals now

passing over the
central office circuit just traced -
ceived by the teletypewriter 192 at station 101.

~ The subscriber at station 101 now transmits a
“figures-shift”

main line 604 and through the-
cannot be re-

) sienal to activate the pullpar con- -
~ tacts in his teletypewrlter and in all the monitor-
ing teletypewriters in the system. The sub-

relay 680 completes an

teletypewriter 602 on a two-way basis and in
series with the main line 604. -

" The operation of the outer bottom armature ot "
suxiliary locking-up cir- -

cuit’ for relays 629 and 618 from battery 625, :

 through t_he_w-indings of relays 628 and 618, Over,-':
‘the top armature of relay

§29, over the outer bot- -

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

-~ “mature of relay 6271 to ground 628 for a purpose |

10

‘seriber then sends a “prepare” signal, such as
«p » which, at central office 681, causes pullbar

inner armature of relay €634, and armature of

also perferms its other functions

o ~ contact 811 to close a path for current from bat-
tery 832 to energize relay 633 which operates its
armatures and locks up over its top armature,

This “prepare” signal
as described

above, such as effecting the closure of pullbar

contact {11 to energize relay 132 which operates:

- its armatures to illuminate the guard lamp 121..

" The calling subscriber next transmits the per- -
mutation code signal, such as «“xX » that has been

convert his loop 106 to a two-way

preassigned to

basis. Only one teletypewriter in the system is

 provided with a pullbar contact the operation of -
the transmission of the “X”
monitoring teletypewriter
serving station (01, Con-
the “X” code signal effects the opera-

which is effected by
signal and that is the
ice 6501

"~ sequently,

" tion of the pullbar 688 in the monitoring tele-

typewriter 602 which closes the “X pullbar con-
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

20

2D

mits the proper station selecting signal to €l
- the energization of relays similar to relays
620, 629, 618, 669, and 6§61 at the central office

to be explaired hereinafter. = -
The-calling subscriber at station 101 now trans-
ect

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

«o” 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 533 which releases its armatures-

~ to open the path to relay

30

typewriters in the system.

$27. These same func--
of the monitoring tele-
This “go ahead” sig-

tions are performed by all

- nal also effects the energization of relay 133 to.
~extinguish the guard lamp 121 at the calling sub-

Closure of contact 614 closes a path :

35

 energizing relay €31 which operates 1ts arma- .

tures. - |
 The operation of the bottom armature of relay
837 closes an auxiliary energizing circuit for re-
lays 629 |
ture relay 833 fo

10
‘and 618 over the outer bottom of arma-
sround 636. The operation of -

the top armature of relay 637 closes a path for

current to pass from
winding of relay 63dl,
relay 637, and then over
ture of relay 633 to ground
ing relay 664. Relay 651 now operates its arma-
 tures and locks up over its outer bottom armature

the outer bottom arma-

and the armature of relay 621 to ground 628. ¢

The operation of the top armature and inner bot-
tom armature of relay 868! closes g path from
negative battery 663, through the upper winding
of relay 652, top armature of relay 66

over the inner bottom armature of relay 661 to
 positive battery 864 1o _ﬁmainta_,i_n a closed circuit -

condition. | | o |
At the same time, the operation of the top ar-
“mature of relay 637 also closes a path for current

winding of relay 669, over the top armature of

battery 665 through the -
over the top armature of 4

635 thereby energiz- -

{ and then
55

tending from the

seriber’s station 131,
armature of relay 834 does not cause relays 629
and 818 to release their armatures because they

remain locked up over their auxiliary locking-up.

circuit which extends from battery 62% througsh |

the windings of relays 629 and 618, over the top

armature of relay 629, outer bottom armature of -
relay 60, and then over the armature of relay
821 to ground 628.  The system is thus placed 1n
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= -
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

nOWp&SSing OVE!I‘ the '_ -System-- to be_ TE.CUI'dEd' by

the teletypewriters at the subscribers’ stations .

tion connection. | o | |
~ In the event that a start key at a subscriber’s
station has been operated accidentally or through

 not connected into this particular communica-

 error, such operation would energize relays sim-

 ilar to relays 529 and 618 which would operate
~ their armatures and lock up over the outer arma-

o pass from grounded battery 665, through the 60

“relay 637, and then over the operated outer bot-

tom armature of relay §63 to ground 636 thereby
enercizing relay 698 which. operates its arma-
tures. The operation of the inner bottom arma-

ture of relay 668 switches the ring side of the

caliing subscriber’s loop circuit to the armature
of relay 682 and then through the monitoring
teletypewriter 602 to the ring terminal of repeater
' §03. The operation of the top armature of relay -
§88 switches the tip side of the calling subscrib-

65

ture of relay 631 and armature of relay 627 to

eround 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 {24, moves its armature to its marking con-

er’s loop circuit to conductor 680 leading to the

tip terminal of repeater 603. This serves to
switch the subscriber’s loop to the monitoring

~ tact to energize relays 130 and | 27 which oper-
~ ate their armatures and lock up over a circult in-

. eluding the auxiliary stop key 129 to start the
70 | _
*  priefly and light his busy lamp. -

subscriber’s  teletypewriter motor, ring his bell

~ This subscriber’s motor will now run until the

‘subscriber at this station realizes hig motor is

 running for no useful purpose. The subscriber

75

'Shou'ld- then manually open his auxiliary stop key.

631,

The operation of the outer.




" similar to key 120
. ‘eiteuit of Telays 130 and 121 to restere the statmn.
R to its normalidle ‘condition. -

B ﬂver ‘the: S:?stem to. thlS

- ;and whlle his motor

o armature of

i i-f--subscrlber then

© . matures and, since

R ‘remains locked up
:  to ground 628"

- . this reverse Ioep
typewrlter to run -- -
'- It 1s to be understeod that the 1nvent10n IS net .

- | cuits shewn
- from the
B ._-llmlted only by the

'mg imn: ~combination a calling: o
“;,;"-f_'_prevztded mth a, teletypewrlter for.. transmlttmg
. permutation code" signals; ‘a-
.. ‘subscribers’ stations each havmg a te_]_e'typ_ewrite_r_,-
-~ a/teletypewriter central office; ' sion'

S cuits extending from" ‘each subscrlbers station to
. the central office’
. stations to the:central office. for communication, -
the central office for effeet-_ -
- ing the . eetabhshment of & cemmumcatmn con- -
. nection from the . calling - subscriber’s - teletype-
© . writer: throueh the central
" writer at any of the: other. subscribers’ stations,
. :i..f.'_'se,:td smtchmg means including g, plurality of con-
. trol contacts in the teletypewriter at the central .
TU -eﬁiee, epere,tmg
. 'said control contacts
g, emgned permutatlen
R _the teletypewrlter at
L _,tmnmg means
| -f_-..--':,___-._-_;_:';'_-tmmng it fer communmatwe purposes, ‘said con~
'_.;dltlenmg means including ‘g plurality of control -
o contacts in the teletypewriter at the calling sta- 10
- tion, and insty umentalities
) ':f ~at the calling
- said control contacts ‘in response ‘to-

e switching-means - at.

2 262 541

Iuch opens the lockmg-up

~ I some other subscrlber

scriber has operated his

||||||

and 618, over the

If 'this statmn ‘were

ep’er_ated*- at _th1s t1me the opera.tmn of the outer

If

open.

employed for thls purpose

Gl&lmS &Dnended hereto
' What is claimed-is s

LA teletynewrlter sw:ttehmg system

plurality - of  other

for- cenneetmg the subserlbers

‘office to

means

code signals transmltted vy

in the" teletypewrlter
station fer selectwely operatmg

not. selected by the calling !
SRR the: operation of the “go ahead”.-.-:'
. signal would cause the relay 634 to- operate its ar-
G the relay 660 associated ‘with

. this particular subscriber ~would not have been
" -sj_mg subscriber’ S statmn 1n response to-

334 WOHld Opel'l the Iockmg—up : thl'l Qf the

o cireuit ;of-f-rela,ys 629 and 618, ‘However, Telay 620
over the armature of relay 621
S _This causes current to flow in

;the"';;subs_cribers Ieep ina dlrectxon Wthh s the
- Teverse of the normal

markmg current ‘as was -
. -described . above.’

the 5ubscr1ber S teletype-}"”
writer sheuld bhe prowded with a polar Ime relay,
current weuld cause hlS tele--

for selectively operating
in response to certam pre- -

the calling station,. condi-

at the calling station for condi- - start keys at all

effect the: energization of a rela,yf.. o
631 whmh will operate its: a,rma-;'_
R “This will’ effect the: ‘energization of a re-
o lay correspendmg to. relay 660 which will oper--
A ate its. armatures to- clese the a.ux111ary
- up'eircuit for relays 629 and 618 extending: from;;;af-
S 'battery 825 ‘through - the wmdmgs of relays 629.;
R top armature of relay 629, outer

- bottom armature of relay 660, and then over the -
L relay- 627 to ground 628. The sta-
R _:-tIG'n“-’-Will thus be condltloned for

10 Ckln g -

commumcatmn o
20

55

the trans- o

- mission of someé of sald certem pree.smgned per--

mutatlon code &gnals

sheuld make a call' o
Station. before the sub-;_ |
‘auxiliary stop: key 120
Ll is running, the transmlssmnf L
- of the signal that has. been preassigned to select
L this station will:
LR smnle,r to relay

S tures,”

- signed: permutatmn eede
the teletypewriter at the-
- ing means-at the: centra.l

-switching: means for operation,’ control means at -
~the: calling subserlbers

. operatlon of - said. preparetory means, and operat- R S
at the call- o

.
35

40

'_ . for:selectively operating the N
..~ response to certain preassigned permutation code'_. S

calling -station, and

busy lamp-in at Ieest -

- each of the unselected. subscribers’ stations in re-

.. Sponse to the transmission

comprls- o

subsember s-station

111 the. drawings mthout departlngf-f?;’- ':'___s1ghals transmitted by the:

“means for. 111ummat1ng the

scope of .the 1nve11tmn which is to he 45

50 BRI
o mg 1n combmatmn a- calling subscrlbers station: |
€r, ' provided: with- a- teletypewrlter for: transmlttmg-;.-__ R
i--_.'._.-_..-.permuta,tlen code signals, g plurahty of. other .
.'.subserlbers sta,tlehs,each ha,vmg a teletypewrlter” A
a start key for effecting the -~
meter thereat, a; teletypewrlter,_ o
extending S
S station.to the eentral office
connectmg the - subscribers’. stations to the
mi.eentrel office  for communication, .
- means for eiTectmg the ‘selective
* . the calling subseriber’s

. than the

transmission’ circuit extending -
- scriber’s station to
. Ing the subscribers’
10 “for: scommunication,

~ing the estabhshment

3 A teletypewmter smtehmg system cemprls- S
..'1ng in cembmatmn a' calling o
'« provided Wlth ‘ai teletypewrlter for tre,nsmlttmg: o
- permutation code signals, a- IR
- subscribers’ stations - each ‘having g busy lamp -
o and a teletypewrlter a. teletypewrlter ‘central
office, g, transmlssmn mremt ‘extending fr om.each
Subscriber’s statlon to the. central Ooffice for con-
.- necting: the. I
" office for. communication, swzltehmg means ‘for

| "-._-'but tha,t varmus ether Ietters and comhmatmns - 8 eetlng t ©

R of letters may be

and g motor with
'--_'fsta,rtmg of the
- ecentral efh‘ce 8-

.- from each subsenber

a teletype- Aor

a- teletypewrlter central office; a
from each sub-'-"'

of-

stations, said smteh-'“

ing means including a- plurality of control con-
-___'{tetcts in the. teletypewrlter ab. the central office;
j_:;z,i(:rperatmg means - for- seleetwelsr

contro] conte,cts in- respense to

office for preparmg said

Statlon for e

ing means for operatmg the mdleater

subserlbers statmns 10 the ‘central

selective eonneetmn of the eallmg

subscriber’s station through the central office to
Lany seleeted subscriber’s station, eperatlng means -

smtchmg means-in

of at least one-of said

certain preassigned permutation. code signals by
the teletypewriter at. the calling station. . .

4 AL teletypewrlter smtehmg system ce'mprls-- |

transmlssmn ClI‘CIllt

signals transmitted by

preass1gned permuta,twn
typewrlter at the calling sta,tmn

L BLA commumcatmn system comprlsmg 1n o
-..:'comblnatlon a plurahty SR
15 ea,eh Drowcied Wlth ) teletypewrlter for tra.nsmlt-- o

of subscribers’ stations

S e
2 A teletypewrlter smtchmg system comprls-f;._-.-_.ﬁ_ o
__--'i.mg in combination g ca,llmg subserlbers station.
. provided with an indicator and a- teletypewnter.

for transmlttmg permutation code signals, a plu-

:raht.v of other subscribers’ stations each ha,vmg - o
& teletypewriter, |

the central office for connect- o
statmns to the central office o

witching means for effect-
‘a-communication con- =

~ nection from the - calling . Subscriber’s -station -
. through: the central office.

any of the other subserlbers
15

to a teletypewrlter at

operating said = -
certain preas-
signals’ transmitted: by
calling station, prepar- =

ecting the '

subscriber’s’ station

plurahty of other o

smtchmg ET
connectlen of
| statmn through the cen- :
- tral office to any selected subscriber’s station, op- .

- erating - ‘means for selectlvely
;5 Switching means in response to
.signed permutation - cede
- the calling station,

operating - 'the
certain: Preas-

and means for disabling the R
of the subscribers’ stetlons other_..?
calling subscriber’s stetlon in response
to the transmmsmn of at least one of said certain |

code 51gnals by the tele- o



2,262,541 |
ting permutation' cddé_signals, each of sai_d sta-  each of said tr.a-,ns'mis'simi loops to be on a one- .
tions also having s, motor for operating the tele- - way basis the direction being from each sub-

having a transmission circuit extending to the

 central office, a plurality

office, means for selectively
trol contacts in response to preassigned permuta-
tion code signals transmitted from a teletype-

typewriter thereat, local motor control means ab
each station for starting the motor thereat, a
~ central office having a teletypewriter, each station

| of control contacts
“mounted in the teletypewriter at the central
operating said con- 10

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 sald control means In

15

response to the operation of certain of said con-

~{rol contacts.

6. A communication system comprising in

combination a plurality of subscribers’ statlons
each provided with an indicator and a teletype-

writer for transmitting permutation code signals, -
g central office having & !
- tion having a transmission circuit extending to
25 o L OV

converted to a two-way basis. .-

teletypewriter, each sta-:

“the central office, a plurality of control contacts

mounted in the  teletypewriter at the central
operating said con-

_office, means for selectively
~ trol contacts in response to preassigned permu-

' tation code signals transmitited 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’
“but one, and means for

means in response to the operation o1 certain of

said control contacts. |
7. A _communic-ation system comprising

combination a first group of subscribers’ teletype-

stations
operating said control -

20

" bination a teletypewriter central ofiice,

30

~tral office, said central of
normally placing each of said communication

35

office to the other central office, .
station having a motor for running its teletype-

tral ofil
~ signals transmitted

seriber’s loop toa two-way
operation of certain of the
typewriter |
 ticular subscriber’s station, and means for en-
) “abling a subscriber at one station to prevent the

‘loops extending

sceriber’s station to its local central office,
transmission channel: extending from one central

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 1ts 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-

fice in response to certain permutation code -
| from the particular sub-
scriber’s teletypewriter to the teletypewriter at its
local central oilice, means for converting a sub-

contacts in. the tele- -
at the central office local to the par- -

_ - from the other subscribers’ sta-
tions to their respective local offices from being :

9. A communication system including in com-
g plurality
of subscribers’ stations each having a communica-
tion loop extending to ach of

the ¢entral office, each
said subscriber’s stations also having a feletype-

‘writer for transmitting permutation code signals-

over its respective communication loop to the cen-.
ce having means Ior.-

" 1oops on a one-way basis the direction being from

~ writer stations, a first teletypewriter central office
local to the first group of stations, a second group .

of subscribers’ teletypewriter stations, & second
- teletypewriter central office which is local to the

~ second group of stations, each station In each

transmission loop extending to
its respective local central office, means for caus-
~ ing each of said transmission loops to be on 2

one-way basis the direction being from each sub-
seriber’s station to its

group having a

office to the other central office, each subscriber’s
station having a motor for running its teletype-
writer, local motor control means at each stavion

for starting the motor thereat for permitting the

~ transmission of permutation code signals from 2.
' subscriber’s station to its central office, a plurality

of control contacts mounted in each of said tele-
- typewriters,
contacts in the teletypewriter af ‘a subscriber’s.
‘station and in the teletypewriter at its local cen-
tral office in response
‘signals transmitted from the particular subscrib-
er’s teletypewriter fo
local central office, and means for converting a
subscriber’s loop to
to the operation of certaln of the contacts in the
teletypewriter at the central office local to the
'pa;rticular_subscriber?s station. o
8. A communication system comprising in com-.
bination a first group of subscribers’ teletype-
writer stations, a first teletypewriter central office
Jocal to the first group oi stations, a second group
of subscribers’ teletypewriter statlons, a second
teletypewriter central ofiice which is local to the

1ocal central office, & main
transmission channel extending from one central

to certain permutation code |
the teletypewriter at its

5 two-way basis in response.

40

45
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said subscribers’ stations

each subscriber’s station to the central office, said :
central office also having conirol means for se-.

Jectively converting any of sald communication

a two-way basls, and operating means
ting said control means In re-

signed permutation code signal by a teletype-
writer at one of said subscribers’ stations over its
respective communication loop to the ‘central
office. . o | o

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
slso having a teletype-

~ writer for transmitting permutation code signals

55 normally placing each of
means for selectively operating the

over its respective communication loop to the
central office, said central office having means for
said communication
loops on a one-way basls the direction heing from
each subscriber’s station to the central office, sald
central office also having control means for se-
lectively converting any of sald communication

| ﬁb 1oops to a two-way basls, 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 IeSpoOIsc to the
_transmission of at least one preassigned permuta-

65

tion code signal by the teletypewriter at that sub-
scriber’s station over its communication 1l00p to
the central office, and means Ior preventing any

~ of the other communication loops being converted

70

second group of stations, each station in each. |

group _ha,Ving a transmission loop extending to its
respective local central office, means for causing

75

t0 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
ot that subscriber’s station which has its loop
converted to a two-way basis. -
11. A communication system including in cont-
bination a teletypewriter central office, 2 plurality

a main :

each subscriber’s -

basis in response tothe
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' mission of atleast a se

 the teletypewriter at said first subser
- tion over said first communication loop convertod. |

 of subscribers' stations each having a commu.
. '.CatiDIl'100p-83§tending,;t_0 the central office, each of
 Sald subscribers’ stations also having a teletype-

- Witer for transmitting permutation code signals
over its respective communication loop to the cen-.

tral office, said central office having means for o

L loop to the central office, and means for operating
. sald control means to convert a second communi-- 20
- cation loop leading to a second subscriber’s sta- <

-tlon to a two-way basis in response to the trans-
S of af cond preassigned permuta-
.. tion code signal by the teletypewriter at said first -
R _subscriber?sgsta,tim”o've_r- '-s_aid".ﬁ'rstjiéommunicaﬁ@ﬂ*
SR ',lﬂoplc_onvert'ed-'_tO'ﬁ;a;.'-two-rwaY-ba'S_{iS'-” TR
.12, A communication system including in com-
B '-_,b_inatit}ii-.-'-a-._t‘eletyp_ewriter#.centra;l'* office; a plural-
- . ity of subscribers’ stati . com-
- munication loop ‘extending to the central office, -

L each of 'said_--"subscribers’.’:_:_Stations ‘also having a *
- teletypewriter for transmitting permutation code
- signals -over. its .res’p‘ectivej;-communication, loop

- . ~to the central -t}mc'e-,{"_'s_a‘_,id-3'--.jt:_e:';pr_al_; office :-h.&ving-*
- Weans 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
. _centraflftomce;-s’aid- central otfice also having con-
~trol means for selectively: converting any of said
communication loops to a two-way basis, oper-

- to-a first subscriber’s station to a two-way basis
. Inresponse 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'.conununicatmn_. loop to the central =
 office, means for operating said control means to =

N combination a first group of ‘subscribers’ stations
~ each having a,:_'te’lﬁtyp'ewriter?f{}r 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.jsignal__s;a;"j-sec_on_d, central
~office having g '_teletypewriterjwnich Is local to
- the second group of stations, each station in each .
L group ‘having fa;_;..'.transmissi_pn --.-quap;_:extending o
. its respective local central office, means for caus-
- ing each of sald transmission loops to be one a,

ons each having a com-

- normally placing each .of . sald communication :
- loops on a one-way basis the direction being from - ¢
~each Subj'scri_ber_’sf-s.;t'a_;tionf'to_'.the-j.c”e_ntral_ office; said -
 central office also having control means f or selec-
- Uvely converting any of said communication Ioops o -
L tg_a,_two-ewa,y;ba'sis,'ODEr-a;t_ing-me_a.n‘s.-,for__operating - operating the contacts in the teletypewriter ata =
. said control means to convert a first communica~ = ¢ypea ' . o
tion loop leading to a first s'ub-scriber’s_,st'a.tio-n to.
- @ two-way basis in response to the transmission ;4 o
~ of at least a fir St preassigned per mutation code "~ grom the particular subscriber’s teletypewriter to

25

- .. 8criber’s statio

e 14 A _.'--.gqmmunica,_tion- | fs.yste_m_; "f_conjiprising._ in

‘one-way basis the direction being from each sub-
1ber’s station to its local central -fomce,ﬁia;}_main'  .
- transmission’ channel extending from one central
:':__f.oﬂic'e;"tojthe'_other-"céntr'al office, each subscriber’s o
~Station having a, motor for running its teletype-
‘Writer, local motor control means at each station

" signals from g subscriber’s station to its central
10

[Ollice, a plurality of control contacts mounted in
~.each of said tele_typewriters,_._m_eans_ for selectively

- Subscriber’s station and in -.th’e___.teletypewl'i_ter“_ at
, s local central office in response to certain pro. .
-assigned permutation code - signals ‘transmitted

- o a two-way ‘basis in response to the operation

of at least one of said control contacts in the
. teletypewriter at the central office local to the
- 1irst subscriber’s station, and means for convert-
-ing a second subscriber’s loop to a two-way basis

- In response to the transmission of at least one
Preassigned bermutation code signal transmitted
- by rt_hej;t’ele_typewri’_te‘r; at the first subscriber’s
-_station over. said first subscriber’s loop converted

 Daving a teletypewriter local to the first grons

- aling means .for;f_;operatmg_}_s:ald: control means ;‘.L. -

to convert a first communication loop leading

. convert g second communication loop leading to e
- @ second subscriber’s station to a two-way basis _
- In response to the transmission - of

second preassigned permutation code signal bY o

- first and second communication loops to a one- 99
~ way basis in response to the transmission of at
© least a',third-pr_eassignEd-permuta'tion-(:ode.signal o
-~ by one ?'-Of,,.-thef-'-teletypewrite_rs_';.at;ii_sa_id_ﬁmt*_-aand_.

-~ second subscribers’ station. . R
13. A communication ‘System ' comprising - in
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. of stations, a second group of subscribers’ sta-
tions each having a 'tele_typ_e:Writer_ for transmit- o
‘ting permutation code signals, g second central =
- office having a teletypewriter. which is local to
- the second group of stations, each station in each
~ Broup having a transmission loop extending to
-1ts respective Iocal central office, means for caus-
~Ing each of said transmission loops tobeona
one-way basis the direction being from each sub.

_. j_'scr_ibe_x"’s-:s'ta;tion to its local central office, amain-

- transmission channel extending from one centra] =

; oflice to the other central office, each subscriber’s -
 station h’a,ving-;a,imo_t,or_f__cr frunnjng'fits.teletype#_-* I

- typewriter -to_.j-the_'tel_.e'typewriter at its local cen- S
- tral office, control means for converting a first
subscriber’s loop to'a two-way basis in response
~to the operation of at. least one of said control

~ contacts in the teletypewriter at the central office

local to the first subscriber’s station, means for
converting g second subscriber’s loop to a two-
- Way basis in response to the transmission of gt

- least one preassigneq ‘permutation code signal.

"'transum_ltted_by- the teletypewriter at the first = '
- Subscriber’s station' over said first subscriber’s =
-loop converted to a two-way basis, and joining =

means for_.t-jo,i:ningf:-fo_r-_ communicative purposes -
- said ﬂrst._andrSec_ond'_sub;scribers* 3 | |
- to g __tWO-..-Way.b'a,sis.'_j_- SR o .

IObDS'_CODVEI’te d o =
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