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C B 21 Clalms
Th1s mventmn relates to an 1mproved tele-

o .graph transmission: SWltChlng system and-to 1m-”l:
. proved- outlying ‘subseriber station circuits con-
- nected to - party - lmes extendmg te a, central |

s ._emtchmg center.

~+ . 'More partleularlj, thls lnventmn relates to.
. an improved  outlying: subscriber - station - circuit
- of ‘the type- diselosed’
~tion:of ‘Bacon et ‘al.,
- March 15, 1941 and is-
. with the smtchmg system dlsclesed in tha,t ap
" plication, - |
- In accorda,nce Wlth the present, mventmn the |
outlying. station -circuit switching equipment 4
- arranged so ‘that the ‘same character -may be ijs -
- employed to select ande control both the- trans-
- witting apparatus-at any given station and also
- - the receiving appamtus at ‘the 'same or 'any .
. -other station connected to'any given party line, =
" “Ancther object of - this invention: ‘relates to 99
. an'improved: cendltmmng or- a,ctwatmg arrange-
- ment-which requires the reception of - two: ‘Pre~
S determmed code- combma.tmns in - succession in
| erder to render at least-a portmn of the switeh~

R equlpment responsive - to: succeedmg mgnals-;
-and cede combmatmns transmitted ever the sys-;=:

in -the copending eppllca-

arra;nged to coeperate

' tem

g circuit -arranged -for ‘reducing “the “effect -of

. false or extraneous currents upon‘the- system-by :
. ]-_.1equ1r1ng a specific ‘pattern of ‘the succession
. of predetermined- code -combinations mterpoeed__"
‘with  other signals ‘of *predetermined Character
“and duration to cendltmn at least certam of the:_!f-.-':' :

- ;-smtchmg equipment.

o 'Qsmtchmg devices.

. “Another feature ‘of - this 1nventmn reletes to
n e1rcu1ts and apparatus for cancelling the effects
" :;':'ef the reception of certain: predetermmed char- .
. _racters when .they -are followed by: other s:tgna,ls |
"~ or-cade combinations except when they-are im-
- ‘mediately followed by other predetermined sig-

~ nals of special character-and duratmn or: other,‘ SRR
§ 01 5P : el e T -:ca,nnot ‘be properly -determined from :the con- . -

. .-:spemﬁed code combinations.

.~ Another obJect of this 1nvent10n 13 to pI‘(Wlde_
B a ‘switching -equipment -at-one or more of the
 outlying stations-or- switching centers of a party
. line for recording-all of the: messages at oneror -

_ “more of the stations when' the: message is ‘pre-

;f'_-_feeded by smtchmg characters not -assigned ‘to -
any Statmn cennected to that partmular partY
| ﬁ"'*lme B Ll | S

‘Berial ‘No, 383,490, filed

Another fea,ture of th1$ mventmn relates to- '

110

46

R 2

-_apphcatlen Bacon et -al..

- ceded ‘by a

_.;rlcist and not recorded in any- of the:stations.
_accordance Wwith ‘the present mventmn the- c1r-?'“_-._ L
‘cuits are arranged to cause “such messages to
- be recorded ‘a4t any one or more ‘or. all of the-”‘-'j;'[_.? L
stations connected t6 .the party line. S
€ase . a. messege is directed .to the proper party"fi;_:;f'} i
line ‘Wit “the’ Signal - designating the partictlar . - o
station on the line is: mutilated or lost, the mes-

: ste,tmns

The eutlymg statlon crrcmts and smtehmg_' FRERERC A
eqmpment ‘Shown in: the-above- identified patent_'_---!--_-_,-.; |
‘failéd “to respond to o
-Or record messages received- at ‘the various-sta= = ..
"5 tions along‘the party line unless they were'pre-
g ~switching character designating ‘2 ' NS
- particular station “served’ by the- party line’indi=. - . .
- 'cating the -station .to -whiéh - ‘the ‘message was . oL
‘directed. When themessages were propetly ad-
dressed the message ‘would appear and only-at. .

1 . v, , .- [ . N o ' . A o . o . ) . I
N ' L h 2 B B o B . S e S P
' BN SEF' - SENNEST S o Vgl IR ' S s

. the’ pa,rtzcular station te ‘-‘-Whlch the message was--f f?f'*,';':' n
- designated. However, in the case of a mutilated

- ‘or’ improperly designated or: addressed message - .

_.bemg transmitted ‘from- the ‘switching: center to L
o "particular line, the -entire- message would'be = -
AN e

sage will be received at some. one or more of thefl o

‘In .case.the .1message is received ‘at.all T
- of the. sta,tmns A usually can. be readlly deter—-fji-_; T
~mined from the context of the message which .
.one -of the . stations the message should have -
‘jheen transmltted to. «In this case. the message RS
‘will be-disregarded by all of -the.other. stations .
- but: Wlll be- cens1dered a. message ct‘er the statmn' N
| 'gse intended. s
In caSB it . 13 undeswable to record such im- e
" % properly addressed messages to all of the.sta~ =~~~
- Another feature of thIS 1nventmn relates to
" the use- ef a, single ‘selector for controlhng two'l_. |

Separate, distinct - and mdependent groups of'

tions, the; smtchmg equipment located near or.. .o o
- at the 'respective outlying: stations may -be so S
arranged ‘that such: messages are recorded only =
-at :one ‘or-any ‘number of ~the stations con-
nected:to.the line, In this case, the more lightly
leaded or :centrally located. stations will be.se- .~
 lected. “When :such ‘messages  are ‘recéived rat S
. these: statmns the. proper destination:may usuals .
: f;*-ly be: determmed from the context of the: mes-.j;_'.'
sage andithe messageretransmitted to the: proper . .
~station. In: case.the: destination:of the message '~ = -

text. of ‘the message; ‘the : message may :be re-

- transmitted to:the: originating station or to- thei{-"':ﬁ'_?i';ff:f;'-f:': S
5{) eentral ‘switching:center. In a,ny case the mes- .

sage isinot entlrely lost.

’Another ‘fedature of : th1s mventlon relates te_;;;ji; ST
can improved reélay arrangement for cancelling (G SR
the ‘effect ‘of theelosure:of eertain  contacts: of T
the select:mg eqmpment unless they ..... are succeed- ;_-;_ T




- --_typlcal example

' )

‘_ed hy the closure of ether spe01ﬁed or predeter—
- mined contacts of the selecting equipment.

~ Briefly, in accordance with the specific em-
- bodiment of this invention, & plurality of sub-
scriber statmns are assemated with or connected

2 366 733

paths have been shown. One path is arranged -

0 trensmlt sighals from the switching center to

o |

to party lines extendmg to a central sw1tch1ng.-- ~

station.

Secondary swrtchmg equlpment is lecated at __

‘each of the secondary switching centers located
' along the party line and thence to the selected

outlying stations eentrelled thereby. The other

path is grranged to transmit s1gnals from any of

~ the outlying stations to the central sw1tch1ng sta- ”

- tion. -

. or near various outlying stations of the party

line.

-tions.

mltted over the system,

~ This selecting equlpment is arranged to cen-—_-
~ trol two separate, distinct and independent groups.
~of switching devices or equipments.

group of switching devices is arranged to opera-

- twely assecmte the receiving- a:pparetus at eny |

The secondary switching equipment may
- be individual to each of the outlying stations or
it may be common to a. number of outlying sta- .
The secendary switching equipment in- '
cludes a selecting device which is permanently ..
- connected to the receiving channel of the party.
 line and receives all of the signals transmitted
" from the central station over the party line.
. This selecting equipment is prowded with con- -
 tacts which are selectively closed in response to. -
the reception. of predetermmed 31gnals trans—

The first

10 _“1ng centers are arranged to be maintained in a
. condition so that the swuehmg equlpment for
controlling the receiving epparatus at the respec--
~tive outlying stations will be responsive to all
but  certain predetermmed signals tr ansmltted'_'

= from the central switching station.

. message. The signals preeedmg each message are
‘employed at the central switching center to.direct
the meqsage to the proper party line and at-the

29

 of the stations controlled. hy the partmular sec-
-endary smtehmg eqmpment with the party line. -

" The 'second.- group of switching devices is ar-

" ranged to start the transmﬂ;tmcr apparatus at

o :any of - the stations: controlled by the partlcular

a secordary eqmpment |
In’ generel the recewmg equlpment ab each

f are employed te seleetwely and - epera,twely as- ..

30

"plication of Bacon et al.,
 transmitted over the system is preceded by cer-
tain telegraph signals or code combinations des~-
ignating the partleular station to which the suc-
- ceeding message 1s ‘directed. Following each of
‘the messages eertsun predetermmed signals are

‘During idle periods all of the secondary smtch- .

As set forth in the above- 1dent1ﬂed patent a,p-' |
each of the messages

transmltted mdwatmg the . completion of  that

.secendary s*mtchmg centers of. that party line, -

the same or at least certam of the same signals

sociate the receiving equipment at the station

- -_te which the message is directed with the party

- line. .

ef the outlymg stations comprises a telegraph -

recervmg recerder of whlch the teletypewrlter is a,

" “apparatus such as a keyboard. perforator with
- which the attendant may punch or perforate a

tape in accordance with the message to be trans-"
 mitted. The stored signals or tape are then in-
. serted in a telegraph storage or tape controlled

transmitter  for {ransmission to the central

statmns to the central switching station com-

. prises a full duplex telegre,ph channel capable of
L tre,nsmlttmg messages SImthaneeusly in both di-
rections without interference.

, transmlssmn system may be of any suitable type

and include any of the low frequency or direct

current telegraph transmission systems 1nclud1ng
grounded open wire lines, full metallic cable cir-

~ cuits, telegraph channels of composited telephone 55

and telegraph lines, channels of time division

This telegraph

.35
The: transmlttlng apparatus at

. each of these stations comprises message storing o

ployed in the transmission of the preceding mes-
sage. “
Consequently,

| -ever the receiving channel from the central sta-

40

. 45

tion will be. the switching characters preeedm,g-_--f.
each message The switching equlpment at each
of the eutlymg secondary switching centers will

respond te these signals and. seleetwely cguse the

- proper receiving equipment to be operatively as-
switching station. Transrmssren hewever dees o

o net 1mmed1ete1y take place.
- "The telegraph line extending from e,ll ef these

sociated with the receiving channel of the party
line. The receptlon of these smtchmg charac=- -

ters causes the selectmg equlpment at each of

the secondary statiors to render the switching
- equipment for controlling the receiving devices at .

80

“all of the stations nen responsive to further 51g-— o
‘nals transmitted over the receiving channel of the

" party line.. Thereafter the message will be trans-

multiplex telegraeh systems telegraph channels

- of low frequency or voice frequency carrier cur-
rent, telegraph channels of high frequency car-
rier current and radio teleﬂ'raph channels and

any combination of these various: Well under-

stood telegraph communication transmmsmn Sys=-

~ tems. These telegraph systems may include any

‘suitable type of terminal and intermediate repeat- | -

~ ers, regenerative repeaters and the like, as well as  '65
- gain control apparatus, level cempensgters com~
~ pensating networks and equalizers, all other types
~of such apparatus and other apparatue sometimes .

- employed in systems of these types.
 spective types of telegraph systems operate in

“their usual well understood manner so that all

'ef the details of these systems have been shown.
- In order to simplify the drawings so that the
”'.';features of this invention may be more readily
o -apparent two one-way telegraph transmlssmn

mltted to: the selected receiving apparatus

~In case the first: signal or code cembma,tlen
transmltted over the receiving channel is not
assigned to any of the stations associated with
’ the party line, none of the receiving devices at -

any of the stations wrll be operatwely associated
with the party line and the selecting equipment -~
- will not render the switching equipment non-re- |

60

sponsive to fu.rther signals transmltted over the;f
line. | -
Normally. 10110W1"1g the ﬁrst directing mgnals'- :

transmitted over the line, a carriage return sig-
nal (any ether suitable 51gnal may be empleyed)- |

is- usually transmitted preceding the message

proper in order to properly 13051t10n the carriage

" of the receiving device for the receptlﬁn of. the ? 

- following message.
All the re-

70

to this carriage return signal and cause the re- .

ceiving equipment at one or more of the stations

controlled by the secondary switching centers to

e Operatwely associgted with the party line. In

75

the specific embodiment of the invention shewn}'-'

in the drawings, connections are- made s0 as to E

The predetermined signals following the .
message are employed to disestablish the trans-
mission paths and the operative connections em- -

the ﬁrst mgnals transmltted-" _-

The circuits at one or more
of the switching centers are arranged to respond



o recewmg channel

-each’ message

- .end of each message.

o ‘center.

2 366 73‘3

. Jca.use the reeemng equwment at all ef the sta-_-.'
. tions to be operatively: associated with the rege]_V_:_
- . .ing chennel of the party line under these circums-

. starces. CensequentIY, the message will betrans-
'-f-,L-.--i'_j:mltted to all-of the stations of ‘the .party line. :
.~ The reception of the carriage: return sighals un=- -
- der these circumstaneces - causes. .the - sw1tch1ng |

L 10

,;:j.'prlses 3 code comblne,tlon in Whlch aIl ﬁve ef thes-‘-;_ff' S
- significant: selecting ‘impulses are’ of a spacing .
”{:.;;eharacter Following the. blank code. cembmetmn;f;'-'i..__-'_. C
- a pause of approximately .7 of a second isstrans- .
- mitted from the central station.: o
. pause. the markmg cendltmn ig. epphed to the - .

L - receiving channel of the party line.
- equipment for eentrellmg the receiving: apparatus

' to be rendered non-responsive to any- further: 51g.. .
o _i'ﬁels transmitied over the pelty line, =, . |

© . As will be: well understeed by persens skllled mf_
f.'_’rthe art, these. spemel circuits. responsive to:the
. carriage return .or other predetermined signal

e i

In- the specrﬁc embed:lment ....ef thrs mventlen

*';iehewn in the drawings, the figures signal followed
~_ byan H 51gnel is employed. to mdmete the end.of
L ‘The. reception of the figures srg-;_;l’.
- nal 1mmed1ate1y followed by an H signal causes -
" the operative receiving equipment to be non-re-
- . .sponsive to further signals transmitted over the
R irecewmg channel of the party line and further
. causes the switching equipment for controlling
. the receiving equipment at all of the stations: to.
7 be rendered: responsive to. the succeeding: szmels.i-_ :
.-_;transmlt.tmg over the receiving channel of. the
- party line.

-eratively associated with the reeewmg chennel

T .2-;."Theree,fter the circuit will operate in the manrrer'
- ,._:;i'-;e51m11&r to that descrlbed above, .
. As indicated above the ettendents e,t eeeh of ;;
_.}?*_--the outlying stations will perforate the tape in
- accordance with the message: to be transmitted
~ to the central switching. station and  thereafter
v insert the perforated tape in the tape centrelled[
- SWIteh— L
~ ing signals will be perforated in the tape preced-
. ing each message and a. figires: ergna,l followed by
- an H signal will be perforated in the tape at the .
| It is to be understood that
- suitable signals, such as letters signals, will he
' _perforated in the tape between any of the various
o &._-smtehlng mgnele and between the 3W1tehmo- sig-
- 'nals or eode combmehens in the message a3 :mey .
~_be necessary to provide sufficient time for en- >
. -abling the smtchmg apparatus to function. a,n-::l.;_'_

'tra,mmlt’rers at each of these stetlens

_;estebhsh the necessary transmission paths

.. In order to start the trensmlssmn from any. ef
- .'*'the outlying stations, it is necessary that certain =
"'3j,_.f".predetermmed code combmatmns and Slgna,'ls be - J
~ ‘transmitted from: the- central station over the
o The: selectme equipment. at__.‘-.
~_each'of the secondary switching centers responds e
~to these signals and causes the switching eauip- . read mth reference te the attached drawmgs m‘*j |
5'-Wh1eh S - SRR
oo gL 1 shows the manner- in whmh Fles 5
thrpugh 13, 1ncluswe are positioned adiacent one. . -
- another to form a typical party line civeuit. er-—’
'?..'raneement in accordance with this invent flony - o0 0y
Fig. 2 shows the manner in’ ‘which-Fies, 8 end 4' LT
o . '_;5.*'3«1’6 pos1t10ned adJecent each ether fer ShDWl‘.l‘l*T_l‘f PR
o ?-from the central switching station is first inter- o SR R
- rupted for a short interval of time following which.
'. - -ée;a blank: code: combination is transmitted from the -
lcentral stetmn A blarak cede cembmetmn com- | 75

- receiving channel

© " 'ment-controlled thereby to start the desrred one'_}ffl_- :
. of the transmitters whereupon the message . is
. _ff'trensmltted to the central or main transmitting

The manner jn which the tra,nsmltters._
.are started in the epecrﬁe embed1ment of this rn—- -

L _?é-ventmn disclosed herein is briefly as follows.

CAny transmrssmn over the recelvmg chennel_'

o 0.

e |
o

ﬁ” f’or the specific embodiment of the invention, the

‘novel features of which are specifically pointed
outin claims appended hereto'may be more fully. - e
~understood from the following descrintion: when S

~ing the letter R is then transmitted from the cen-.?_:.;._'

) tral station and when' this:signal is: received. it oo
. .causes any transmitter which may be conneeted ., o
- to or transmitting over the transmission channel “

L - to be: stopped and .disconnected therefrom Pol--f'-"'-’-”?--
- may be provided at only certain of the switching

~_-centers and cause cnly one or more: but not all :
-+ of the receiving: devices to. be associated’ with the
[ It is also. within the scope
- ..of this invention to provide a special receiving
R devme ‘for . receiving such: mesaages and-causing .
- the messages. to be- recorded enly upen thls spe-:i-gxé
. cial receiving device. = ©

lowing the letter R.signal, a second pause of ap- . e
-'premmetely 7-of a second is. transmltted from the |

. "central sta,tmn followmg which' a iselecting: code

. combination is transmitted which will selectively . =
- start and operatively ‘associate any one of the = L
“transmitters with thetransmission ¢hannel: of .
the party line, ‘Pollowing the tr ensmlssien of this .- -
selecting code combination; transmission fromthe -
~the central o’ﬁee WlH be resumed after a shght;;f"' o
;pauee S o

~The cireults at eech 01’ the seeendery smteh-"--

j‘:_:mg centers are ‘so. e.rrenged that if signals are . .
- received during the pause in transmission: follow=~ . -~ = ..
~ing the blank sighal, the eff .
- 'is ‘cancelled whereuptm the circuits are reesteb-—:_- L

~ lished as if no blank signal had been received.  If R
following ‘the blank signal no: further signalsare -
- received during this..7'second interval; thetrans-
rmission- path extending- from the receiving chan- -~ -

. -nel to any receiving equipment associated there-
-Consequently, the first signals pre-

- ceding the next message which will be fransmitted
- over the: receiving channel of the party llne Wﬂl )
- .cause the proper. receiving: apparatus -to be. op-

ect of the ble,nlr signal

I—.

with:is. rendered ineffective so that further’ sig-l

nals cannot be recorded as part of the messeﬂ'e B

. ‘being recetved. If the letter: R signal is not. re- = .

- cetved Wlthm a- predetermmed time of eppre}:l—- S

. 'mately 2 to 5 seconds, the effects of the blank sig-
nal are cancelled. If the selecting code. combina-
tion'is not, received within'a similar neriod. of. t11ne:_ IR

- of apprommetelv 2 to 5. seconds following the B S e

- signal, the circuits are. restored to their previous. =~~~

-- {condrtmns that is, the transmission path between .- -
the recewmg channel and. the prevmusly selected

receiving apparatus is reestablished but none of P

the. trensmltters a,t a,n.V of the stetlens Wl]l be Lo

C opere,tlve a - .

The mrcurtsere se errenged that the trem-

-_-;mlsemn of messages over the receiving channel.
“may be interrupted atany stage for the trans-- -~ -
mission of the: mgnels for:starting . any. of the ..
~transmitters and thereafter transmission: of the -

~ Mmessage resumed without adding. any characters -

- to the message being transmitted or without: de- . -

" leting or mutilating any of the switching or mes- o
..sage eherecters or-the effects thereof uponi the o
,;--emtchme eqmpment centrellmg the reeeptwn ef -

f'the message., s | B

'The foregoing obJects fe&tures end onerehona

“;_e suitable. central 11ne sta,tlen

. Figs. 3 end 4 when posxtmned as ehewn in I‘rrr )
'2 show. in outlrne form the various c1rcu1ts en-;_% ST

the centra& smtchme‘ statmn end

-During -this -

“A:predeter- R
. mined code combination such ag that: represent- - . o




1 !
I . ' L
. .: .
" ' ! 4 |.

~ ondary switching centers.

- Figs. 5 through 13, mcluswe, When erranged !
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| 'that the centrel smtchmg eqmpment operetes . '

_as shown in Fig. 1 show the details of the sec-

ondary switching centers and outlying stations
associated with a typical party hne de31gnec1 1n
- accordance. with this invention.

Figs. 3 and 4 show in block form the various

circuits at a typical central station similar to that

disclosed in the above-identified copending pat-

ent apphca,tlon of Bacon et al. and are equivalent
1o Figs. 3 and 4 of said eopendlng patent appli-

- ~~cation. Figs. 5 through 13 are arranged to co-
| operate with this switching system and may be

substantially as descrlbed 1n the above-1dent1ﬁed- N

copending eppheatlon

Normally when power is applied to the system o
‘the relays generally assume the - position as -
'-.shown in the drowmgs The various motors driv-

ing the selecting equlpment at the secondary

placed adjacent to Figs. 3 and 4, in which case

- the party. line shown in Figs. 5 through 13, in-
" clusive, is shown connected to party line 208 com-

15

~ prising a receiving channel 204 and transmitting

channel.205. "As may be well understood by per-
-sons skilled in the art, the party line shown in

Flgs 5 and 13 may cooperate equelly well with

. any of the other party lines, such as with the

party lines 201 and 202 of the central switching

~ station shown in Fig. 3. It is also apparent that

20

' :;:addltmna,l party lines may be provided each of
which is provided with equlpment similar to

“that shown in Figs. o through 13. It is to be

_ understood that all of these party lines do not
| _neoeesarﬂy include the same number of stations

or heve the stations arranged in the same man-
ner or associated with the same number of sec-
- Instead, the stations
and seoondery smtchmg centers may be ar-

25

30

ranged in any manner which may appear to be
- the most suitable in view of all of the’ factors in

a ‘each partmu,la,r casé. These  factors include
among others geographical selection and separa-

35

tion of the various stations and also the traffic re-

 quirements of each of the stations. In general,

~ sufficient stations are connected to a given party -

- line ‘to insure that it will operate at or near 1ts
3.-me,X1mum ‘capacity for a greater DOI‘tIOIl of the
iciency of the .

“time and thereby increase the eff
~ line and reduce the coet per messege transm1tted
. ~thereover. - |
© . Pigs. b through 13, meluswe are &lso arranged

so that they may be substituted for Figs."6, 7, 8, °
16, 17 and 18 of the above-identified patent ap-
- pl1cet1on of Bacon et al.
- stituted for Figs. 26 27, 35 and 36°'and also for

. Figs. 44, 45, 53 and b4 of that application. When-
" these figures are substituted for-any of the groups
. of figures referred to above comprising party line
circuits, they will. ‘cooperate with the switching

‘They also may be sub-

equlpment of said copending application in- the

40

‘same manner as the party lines shown described

- in said application. As will be readily understood

by those skilled in the art, the number of stations

515

" connected to each of the lines will vary as condi-

tions require. In addition, the apparatus at the.

central switch station, such as the transmitter

start circuits and apparatus, may be altered and
changed to cooperate w1th the statlons connected_ |

- to the respective lines.

~ tails -and describe the detailed operation of this
switching - equipment at the central switching
*station since it operates in substantially the same
“manner as described in the above-identified co-

60

65
. rator 34 in a tape 324.

pending patent application of Bacon et al. and to

~ which reference ‘may be made for more detailed.
description thereof. In the following description

it will be assumed that when the party line shown

in Figs. 5 and 13 is connected to the party line
900 of Fig. 3, the cenfral statlon equipment and
‘circuits have been modified as required by the
758

~number of stations connected to the lme,_ and

70

nels.

 switching centers, as well as motors driving the
transmitters and receiving apparatus at the cen-
tral smtchmg station and at all the outlymg ste- |
~ tions, are assumed to be connected to sources of -
power and continuously rotating so that this
equipment is all in a condition to transmit and

receive messages. Similarly, all the ‘other eqmp- )
ment at the central switching station is in-a con- -

dition for receiving and. trensxmttmg messeges .'

- over the party line. - L
At the central. s'mtehlng ste,tlon the meommg- L

messages from the transmitting channel are re-

ceived either on a receiving only- teletypewriter

- if they are 1ntended for the central switching sta-
‘tion or on a typing reperforator if they are in-
tended for other stations connected to the-sys-
“tem. In order to control this eompment an in-

coming line circuit 347 is provided in- which" the -
* transmitting channel 265 of line 200 terminates.”
~ The tape 323 from the reperforator 318 controls
- the transrmtter 320.  Signals recorded in tape 323 -
B together Wlth the tape transmitter 320,
321

cuit. .

Any sulteble type of the: crossbel smtch mey o
be employed for establishing the oonneotmn be-
tween the transmitter 328 and the proper out-
The details of -the ¢rosshar
switch have not been shown in full since switches
-of this type are well known in ‘the prior art and =
the switch incorporated in this 1nvent10n operates -
‘in the usual or customary manner. -

going line circuit.

States Patent 2,021 329 granted to Reynolds No—'. o

-_ vemher 19, 1935

| The outgoing hne circuit is prowded Wlth two o
- :ohannels for receiving messages.

When. the ﬁrst channel I8

A typmg re-

a Imessage is o1reoted 10 some statlon connected

‘Tt is deemed unneoessary to show all the de- _'  to full duplex line 209, the message. w111 be trans-

"~ mitted over the first channel of the outgomg line
circuit 316 and reomded by the. typing: reperfo-_ N

| Tape 824 will then con-
- trol the transmitter 342, causing the message to
be transmitted over the receiving channel 204 of )

- transmission system 280 to the desired station. -~
In -addition to the.transmitters 312 and 313“--' "

connected to the receiving ‘channel 204 of line

288, the tr ansmitter control circuit 310 and. asso-

_eloted signal code transmitter 3II are 4lso con-

“nected to the outgoing or receiving channel 204
of the lme 200.  The transxmtter start 01rcu1t 3l(l'

director =
and selector..magnet 322 cause ‘the tape

transmitter 320. to be connected through the
. orossbar smtch to the proper outgomg 11ne on-g

“For a more .
~ detailed description of the mechanical ‘and elec- . .

| 'jtrlcal features of a typical smtch suitable for use =
- in -this invention, reference is made to United

_ “These chan--
‘nels may be opere,ted mmulteneously to- record |

20 differ ent messages.

| 'busy recording another message, a._ second | mes- o
. sage will be received from the tr ensrmttmg dis-
tributor over the second chennel
perforator is eseocrated Wlth each of these chan-

" Thus, in Fig. 3, 3i§ represents the typing
‘reperforator associated with the first channel of
the outgoing line circuit 316, while 315 repre-
sents the typing reperforetor assocle,ted with the
‘second channel of the outgoing line circuit 316. .
" Assuming that both channels are idle and that



- station for perforating tape in accordance with

| 'exgna;ls f0. be tr ansmitted:to: other stetmne of the-
~ ‘system. This tape controls the associated trans-
ST These trenem1ttere are-in. .
- turne preﬂded ‘with' direetors 421 and 441, re-
o speetwely, to! enable them to be- eenneeted to-
ol the desued lmee extendmg te= the preper statlen i_ :

mitters 424 esnd 449

o __;fer recewmg meseegee Whlch are 1mpr0perly e
- switched or improperly trensmltted over the sys-
-~ tem. Arrangements-are also provided for-direct-
. ing messages intended for any one of the’ stations.
- which ‘may ‘be shut: down: or ‘inoperative due to.
. trouble to: e1ther of these mtereept clrcmts where

of ‘the rdirector: elreults eettmg up a2 connectlen S twe smtchme eente

" time: with thegj---;.f'i

Censequent.y,% o
20-

35

25

0
CWith: the'aid

"?'ﬁ. . cuits under- eontrol of perferatlens in the tape.
- Amr interlocking civcuit is: provided: between each

- through the crossbar switeh at a given instant of =

- time: The" ‘circuits are arranged, however, 50

L ~ that once the: clreult is- estabhshed threugh the 50

| " cireuits’ may estabhuh other eenneetmne through .-

- the smtch without “disturbing the" connections -
. since the cu'cults through thelr centaets a,le net L

'-"eempleted ‘Line relays 963, 703 e,nd 623 repeftt all. DA
‘the signals to the respeetwe selector magnets 992,
‘These magnets follow the sagnals-j
and eelectwely control a plurahty of centaete in oo
__;,aeeorda,nee with the ehamcter ‘of these signals. =
60 The structure and manner in, Wl’llCh this selecting =~ - _'
- qulpment eentro]s the various eentects is de-
*,jiserlbee in- ‘detail, in Umted States Patents,;_;’_
2,120, 2.35 gY ented to 38&1;1}16 et al June 14, 1938 - -0
- and. 2,154, 5417, grented to. Walker ﬁprﬂ 18, 1939, -~ -
- '-‘_‘;-Whleh petents are hereby made a. part ef thzs
-application as if fully me]uded here111 ST
 ous. contacts controlled by. the uelectere et eeehf}]':_]fjji_'_';,;;.'";,,_'_._;
,_::5301 the secondary WltChlIlg centers are momen—-:,;_ijj'

o already established. ~ Busy-test -

S te.,lls ef &1;1 1nte1r*1ed1ate smtehmg center whﬂe- |
. Tigs. 8 and 9 show in detail .the circuits, a;ndg-i___
S _S‘Wltchlng eqmpmeﬂt of the: SWItehmg center ed-,.-_f:-?--
i '--'ﬂeeht the central smtehmg etatlon e
' Three outlying stations.are shewn in Flg 10
:_-ff..-fff.:;['te be: assemated with-and centmlled by the sec-
B ondary switching: center shown in Flgs 5and 6. .-
© The details of the equipment and the elrcmts of
- R single outlymgm__ etatl.enl are shewn in Flg AL,

armngements -

o '_.;beth of the ehan*lels of the eutgmng llne elreults
. are busy,. so that a’ d}.recter will be unable to 102 and. 602,
d  connect its assocmted tlensmltter to e busy;?-e
g« channel of an cutgoing. line circuit. AR
. In the specific embodlment shewn m Flgs 5
L -through 13, inclusive, th1 ee eecendary sw1tch1ng._;*i-.:
centers are. ‘shown. connected- to" the party’ line .
= '-"".-..‘Zﬂl! Flgs 5 and 6 shew the details of the sec-

o ing. centele

centers.

. __?’-;;ma..gnet

The statmn shewn m Flg 11 is controlled by the.'i.: e
‘secondary smtchmg center shewn in ®ig. 7.
. Five outlymg stations are shown in Figs. 12 a,nd':'__';lj';f-- SR
13.. These outlying stations are controlled by the;- R T
secondary sw1teh1ng centers shown m Flgs 3 o
It 1s to be understood that any number ef
“switching centers may be associated with any};-',jg"_;f
 party line and that any number of stations may =~ .

* be. aesecmted with' any: given. ‘secondary emteh-;_".;f:_ R
_ - However, traffic ‘studies indicate. = .
 that a maximum of five outlying stations ¢on-., . |

- trolled by.one switching center and a maximum
- of ten stations connected to a given party line
15

‘and controlled from cne to ten secondary SWltch-;.ﬁ e

be. encountered in. commercial - telegraph. net- .~
?-f_-works It is to be. understood,. hawever, that. -

any llmltetmns regarding the. specific’ number -
.- shown in the embodiment. of this invention-here- =~ . .
) Tt will_be readily. understood by.--_ R
.é-;those skilled in the art. that the switching cen- ..

ters and. outlying stations may be arranged in.
any desirable manner in accordance with. oper-'-__-;__-;.,_.--."".~:' -
-:-"etmg, traffic and geegraphleal considerations. - |

in . deserlbed
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'and the essecla,ted t1ansm1tter 3II are prOVIdedFl- _
o to selectwely start the transmitters located at the' -
- stations served by this party lme and ' to opera--
o tively associate them:one at a
| _'.tra,nsm1ttmg channel of full duplex line 260..
" The other full duplex lines 201{, 202 are 31m1--;' o
o -larly prevlded with termmel eqmpment ab. the_s{--;'--'[
. central switching station. In addition, arrange-.
. .ments are: ‘made so-that; the second channel of the'
. outgoing line circuit connected to line 202 ‘may
© . be disassociated with line 292 and employed to.
- “receive other: messages Whlch are improperly
. transmitted or for someé: reaeen 1mpreper1y d1-—-:-:
L reeted to the correct station. -~ .~ -
Tiine 203" is- provided- W1th snmlar termlnal-{ _
o eqmpment at. the central. etatlen ‘except that =

s “ing. centers . would adequ&tely meet all. of the
< thes trensmxtter start clrcmt and 1ts asseemted S

- traffic, 1equ1rements 'of any party line. likely to .
e transmltter are: net prewded beeeuee only one.
3 _'-'.”stetmn is eonnected to line 293,
- there:isnoneed for se]eetlvely etertmg the tre,ns-=--;'
- mitter from the central station. o -
- In adchtmn twe loeal keybeard perfemters 4 lB-z -
| and 438 are prowded at the central: switching =

. there :are no basic. limitations to these numbers of o
- stations or switching centers which. may be asso- .
~ciated with any given party line nor are there - = L

1t is) assumed that in the. embodiment of 'thlS

_-'-.._-fil.-IIIVEIlbIGIl described herein the. stations shown'in e
- Fig. 10.are. des1gnated by the letters A, Band C, = =
’ff.'.:-stetmn shown in Fig. 11 by the letter D, those in - SR

| _Flg 12by B, P end G, and the statlene in Fig. 130
5 by the letters X and Y. 'Thus when any message
' transmitted over the. 1eee1vmg channel from the = .
. . central. smtchmg station is preeeded by eny of ¢
- the messages ‘are recorded by the- ‘respective.
- printing: reperferators 458 and 478.
o perfere,ted by 'the typing: reperferetor 45815 em- %
' ployed to control transmitter 460, N SR
.~ of the- associated ‘director 461 this: tre,nemltter;] 903, 103 and 603 of the respective receiving gelec- -
 may be connected to any of the outgoing line cir- . tors 801, 101 and 601 at the secondary switching
The reeelvmg ehannel 204 also extends .
RN through the line Wmdmﬂ's of the repeatmff relaye. T
- of the director circuits fo prevent more than one . gg3 ga4 ggg, 193 and 683 and 604 at the respec=
~All'of these relays follow -+ =
-;:-a,ll of the: signals: tla,nemltted from the central -~ o
switching station over the receiving cha,nnel 204 .

. crossbar switch by one”director, other" director. - of party line 200. Repeating relays 683, 684,783, .
| 983,984 and 983 in following these- S1gne,ls nm—;._. ERTERrS

"me,III»r do not repeat them o any of the stations, -

.....
1

©.* these letters, the meeeege wlll be reeerded et the kR
The tape - ‘proper station. = S
“The. reeewmg ehannel EM 01’ the party lme 2@& e

U _extends through the line. windings of line relays - - .

:ta,rlly epereted each tlme the preper cede com-_,;;f '*"':f“?* |

..-.j-bmetmn 0T eharacter is recewed by the eele ter |

as described hereinafter, -~ |
. closure: of theee eonte,ete is eff ective to controlthe - .
__I-._emtchmg eqmpment at each of these statmm’ﬁf;lf;:-*“ AR

However

enly unde1 eerte,m elreumste,ncee e 3
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Seleotzon of an outlying stotzon and the

o o _tmnsmzsszon of a message to the selected stotzon

 "As pointed out above, each message is preceded
by certain significant switching characters each

. designating the station to which the following
- Imessage is directed or addressed. Assuming the
-~ first message transm1tted from the transmitters . -
o 312 or 313 over the receiving channel 204 of the
 party line 200 is intended for station A, that is,

2 366 733

o ﬂOWlng in a cn'omt from battery: through the-‘.'_j__' o
~ - winding of relay 630 to ground through the left-- -
~ hand break contacts of relay 604 and the oper-

" .ated contacts 610, Relay 630 in. operatmg com-

sage will be preceded by the letter A.. When the

letter A signal is transmltted by one of the trans-

~ mitters 312 or 313 over the receiving channel 264,

- it will cause relays 903, 703 and 603 to respond and

- repeat this character to the respective selecting

| -,magnets 802, 702 and 602.

nets will in. turn cause the selecting equipment in -

- each of these stations which is controlled by them
to close the respective contacts 918; 710 and 610.

" The closure of contacts 910 completes a circuit’

o for the. operation of relay 929 from ground-

These selecting mag-

20

pletes a circuit for maintaining itself operated
from battery through its. winding and left-hand
inner operated contacts and the left- hand innér
- break contacts of relay 637 to ground through the =

'frlght-hand inner operated contacts of relay 630.

o the left-hand station shown in Fig. 10; thls mes- _' 10 |

" Relay 630 in operating completes a circuit for.

the operation of relay 604 from battery through
‘the winding of- relay 604 to ground through the: -
-right-hand inner operated contacts of relay 630,
Relay 604 in- operating inferrupts the circuits: =
extending between the contacts controlled by the .
selector 601 and the switching relays for control-
. ling. the receiving apparatus of the: subsorlber-.- .

~ stations served by the secondary switching center
- shown in Figs. 5 and 6. Thereafter the opera- -
tion of any of these contacts in response to the

- .respective code combinations. will produce no

through the momentarﬂy closed oontacts 9i8 the

~ second_ right-hand break contacts of relay 904
10 battely through the winding of relay 929. Re--
lay 929 in operating completes a.circuit for ma1n--__f25’
B tammg 1tself operated from battery through its

winding anhd inner operated contacts, the left-

 hand inner break contacts of relay 937 and the

B . outer operated contacts of relay 929 to ground.
. Relay 929 in operatmg also oompletes a circuit
- for the operation of relay 904 from ground through

~ its outer operated contacts to battery through -

‘the winding of relay 904, Relay 904 operates and
interrupts the circuits between contacts of the
selecting meohamsm 901 and the switching relays

o at stations shown in Fig. 9 which control the"
- receiving devices assoolated with this oontrol sta—
- tion. In other words, further operation of any

of these contacts is ineffective to operate any. of
the switching relays at this point. Consequently,

- none of the stations controlled from the secondary

30

- further effect upon the smtohmg olromts or relays_-
-at this station. . |

Relay 630 in operatmg also oompletes a CII'-_ S
"ou1t for lighting lamp 650 from ground through
~ the right-hand outer break contacts of relay 681 |
~ . and - the right-hand outer operated contacts of -
~relay 630 to battery through lamp 650. Lamp 650
in 11ght1ng indicates to the attendant that the
station assoc1ated therewith, ‘namely, station A =

- shown in PFig, 10, is. operatlvely associated with

_or connected to the recelvmg channel of the party.__ o
Operatlon of relay 630 also conneots the ar-i o
‘mature of the repeating relay 684 to line 1021,
| riConsequently, when relay 684 follows the mes-
‘sage signals of the following message it will'
_repeat these signals over the conductor 1021 to = -

~station A. The transmission path from the ar-

40

' mature of relay 684 may" be* traced: from the

_smtchmg center shown in Flgs 8 and 9 will re-
ceive any of the message. 51gnals following this A

signal.

o “the corresponding contacts to momentarily close.
- However, this selector when responding to these |
- signals will not alter the switching circuits until

certain predetermined signals have been reoewed
~as will be desorlbed hereinafter. |

Similarly - relay 183 at the

net 182,

~ Relay 129 in operating completes a circuit for

maintaining itself operated under control of relay
137 and also completes a olroult for the ocperation

of relay 704, Relay 704 in operatmg disconnects

Consequently, the message Wlll not he reo01 ded

Lo by this receiving apparatus.

' The relay 603 also responds to the letter A
. signal transmitted from the central switching
- station and repeats this signal combination to the
o+ selector magnet 602. Selector magnet 602 in re-
. sponding to this code combination causes contacts
- 610 of selector 601 to be momentarily operated.
In this case the momentary operation of contacts

It is to be noted that the selector magnet-
- 802 will follow all of the signals transmitted over
the receiving channel of the party line and cause -

o 1ntermed1ate
- 'secondary smtohmg center will respond 1o the
~ letter A signal and repeat it to the seleotor mag-
This magnet causes ‘selector. mecha-
nism 70! to momentarily close contacts 718 and
compléte a circuit for the operation of relay 728.

45

contacts and armature of relay 684, threugh the - o

outer lefi-hand break contacts of relay 68i

_"through the outer left-hand operated contacts
~of relay 630, conductor 102 to-station A and
line winding of relay 1022 to eground, - At station
‘A relay 1022 will follow these signals and repeat
- them to magnet 1023. This magnet will cause R
_ the signals to be recorded by the receiving de-
- vice 1024 at station A. Thus the signals follow-
iy ing the letter A s1gna1 will all be rece.wed by the L

- _reoewmg device 1024 at station A.

- Following the transmission of the A SIgnal'-'_' B

| _from one or the other of transmitters 312 and

313 from the central. switching station one or B

more letters signals may be. transmitted to pro-'

- vide sufficient time for the operation of the vari-
~ ous relays and circuits described above. o
 mally a carriage return signal, a line feed signal

~.and another letters signal will be transmitted

o immediately following these signals . to insure

- that the receiving device 1024 which is. usually :

Go

paratus.

- & page printing telegraph instrument will be in
- the contacts controlled by selector 1981 from the

- switching relays which control the receiving ap-
~ paratus located at the station shown in Fig, 11.

- the proper condition and: p051t1on to receive the
) follo'mng message signals. o
sage will be transmitted to the receiving appa-
- ratus ‘at station A and be recorded thereby., As
it is pointed out, above, circuits will remain in this -
~ condition so long as this message is being trans-
“mitted to the station. It should be noted that
70 L
- used to control the switching relays and circuits .
~may be transmitted during the message without L
changing the connections or the switching ap-.
In the specific example under consid- -

Thereafter the mes--' |

the same code combinations which ‘were mltlally --

| fGI[I cause the operatlon of 1e1ay 630 by ourrent % erat1on the letter A WhICh was used to establish

Nor- -"f
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- _.the transmmsmn path to- sta,tmn A may be trans- -

. mitted a number of times during the message

- .;:-mtht}ut further aﬁectmg the - mrcmts or any of
. Similarly,
. characters designating “the. other stations con--
. nected to the party line may be transmitted dur-
- . ing the. transmission at the; message without af~
~ fecting the mrcults n,t 0-1' to any of these sta,..,_-_
K tmns o
S A the end of thlS mfn.a:mge a :ﬁgures sagnal wﬂl'
B be tra.nsm1tted followed: by . an H signal. It
- should be noted that should - ﬁgures 31g11a1 be

the secondary switching - st&tmns

transmitted. durmg the message ‘which- 1s followed

by some. signal- other than an H signal,. the effec:t
. of the figures signal will be cancelled.. T

' The operation of the circuits under these con- o
] dltlons is as follows: ‘Upon the: tra.nsmlssmn of a o

- momentarily close. . Momentary closure of: these
:  _contacts completes the circuit; for the operation

whe

| .,}-'_345 It sheum be nﬁted that the @nly posmble mr- » SR
- euits through the-lower winding of relay 546 at
- this. time are the:circuits which extend- through S .
- either the. figures .contacts- 625, blank contacts -

. 821, and ‘the ‘H combination 6171.

‘The operation ==
~of the circuit when the particular code combina~ . .
_tion is'a figures code-combination is substantially =~

- the same as‘described above when the first figures - B

~  code-combination was transmitted over the sms- .= .
10 tem. If the particular code combination happens - S
- to be-a blank code combination; the circuit will =

J_.apera,te ass-described: herema,fter“

If the part:tc- B

.ular-code combination is:an H'combination, the = -~ .

20

~of relay 645 from ground through the closed con~

. - tacts: &uﬁ righi-hand Wmdmg of relay. 645 to
 battery through the lower winding of relay: 548.
~ - As indicated . curr ent’ ﬂowmg through “the: lower

- winding of relay 546, whieh  is a polarized; relay,

. isin such g direction as to maintain its armature |
o __m 1ts right-hand position as shown in'the draw- "
- ings.. Relay 645 in Gpemtmg complmes a cireuit -
- ?f-for mmntammg ‘itself operated. from -battery
. through its left-hand: winding, the left-hand
outer break contacts of relay 637, the-left- hand[ :
and right-hand outer operated contacts of relay
645 to ground through the right-hand contact -
~+ and armature of relay 546. Operation of relay
845 also completes a circuit from ground. thmugh
- the universal contacts 626 and right-hand inner
~ operated contacts of relay 645 to battery thmugh.;_a'
i Current flow- -
~ing in‘this circuit tends to cause the armature
 of relay 546 to be coperated to its left-hand posi-
- tion. However, this current produces..an effect
- upon: relay 548 which is weaker than the effect
~ . .Produced.upon relay 546 by the current ﬂnwmg- |
" through ithe lower wmdmg of this relay. Conse- -
 quently, relay 546 is maintained in the pomtwn_r

the upper wmdmg of relay: 546

- shown on the dra,wmgs at th1s time.:

- . Contacts. 626 are clesed once: for each code.
. ;.comblnatlon received by: the selecto-r mecha-~ .
- nism 601,
. untit after the other cantacts close if the: partic=
- . ular code.cambination received is one that nor- .
 'mally controls any of these other contacts.. In
- addition: the: cont&ct 5'35 opens-before any of the -
~ other contacts open. Consequently, the circuit
- through the lower: Wlndmg of relay 548 is.closed -
. first and maintained closed for' a short interval =
. of time after the.circuit throuﬂ'h the. upper wind-
. ingof thisrelay is interrupted. Consequently re-
- lay 548 will be ma,mta,med in the pos:ttwn shown |
: '-'..ﬁjm the drawings." -
. If-the followmg code wmbmatmn transmltted o
e :GVEI' the receiving channel 294 of the party line -
.- 200:is any code. combination other than-a blank“_. |
- code, a figures combination or an H -code: com-
. bination, relay: 546 will be operated to 1ts Teft- 65
"~ hand position and- interrupt the locking mrcult,--_.-'
 of relay 645 which permits B
-+ 'The circuit for the operation of relay 548 at thls
- time-may be tra ced from ground through the op-
- erated universal - contacts 626, the right-hand
. 'inner operated contacts: of relay- BAE to battery
~ through the upper winding of relay 546
- rent flowing in this path will cause the armatu:re;
. of relay 546 to be:operated to-its left-hand posi-
man and mterrupt the lackmg mrcmt of relay _;

(1)

this relay to release |

Cur-

eqmpment at statwn Al

_-circuit will  gperate- to- dlsconnect the recezhvzmc-,f._,}l._,;‘;;-,_. ,.

Assuming that the code cc}mblnatmn follnwmgj_ | |

- | _fj--;the figures code combination is'neitheran H ecode ~
- figures signal contacts 625 of the selector 601 will  combination nor a blank combination, the-eper--

' ation of relay 546 as. described above interrupts :

the-locking circuit of relay 645 and permits this.

“relay-to release. - Release of Telay 645 returns the ??- ’ S

. cireuit to its preyious condition and cancels the S

effectof the reception of the ﬁgures code com- . . .-
~ bination in so far.as the switching equipment ~
~of the secondary smtchmg center shown in Figs:
- 5'and 6 Is eoncerned. Thereafte:t as many. upperf_;;{.. R
case characters :including the H character or =~ =

- -code combmatmn may be transmitted OVer: the*...:fﬂf"

~ system: and. recorded by the  receiving. device -

shown at statmn A without ‘affecting the switch-

- ing-equipment or: the transmlssmn cxmmts ex~ R
= 'tendmg to station A. o S :
- The selecting- equlpment at the mtermedmte;-

; ,_,secandary switching - stations such .as shown in . . . -

Big T responds in- a-similar manner to the 'tmns-g_}_‘_ Lo T

. missfon.of the figure- signal fellowed by any - s1g-.:fj.;.:-. c

- nal other than & blank signal. or an H T

© Relay 745 will be operated and: then mter reﬂeased-'.-iz R
405 by the operation of relay 746, kN i

45

~signal.nor a:blank signal. .

&
c.:}_ -

2 under the assumed: condition is'neither an H = =~
| ‘The operation of relay - .
- 846 1111361‘1'1113138 the 1001{111% circuit . of - rELay 945 - .
 and this permits this relay 1o release and cancel - - =

These contacts, however, do not close 50

‘Thereafter relay

| “Likewise. relay. 845 wilk be: aperated a,t thn ﬁrst TR RCR
o :secondawy switching center in response: tothere- - -
. ception of the figures signal. R
848 will be: operated to its left-hand position in -~
" response to-the following code combination which = .~ =

the-effect.of the’ ﬁgures s:tgnal upon the smtch- L
Y ing: circuits, - PERUIN

It should be noted that the recelvmg a,ppa,ratus-f::"" o

_connected to the receiving channel receives and - o
properly: respends to:the figures signal but the - .
- effects’ of this signal- upon. the receiving a,ppa,...'j g e
~ratus is not cancelled: as deseribed above with - =~
- reference-to the switching equipment. The effect. -~~~
- of ‘the figures signal upon the receiving appa- .
- ratus is.cancelled only in:responseto a “letters” . .
* signal and' sometimes in response to a character[_-' e
spacing or other predetermined signal. -
. Assuming now that a code: combmatmn 1mme-?:'-_
- diately following the figures code combination is. -~ -
. an H code combination; when this code combma- R
tion s recewed by - the selector magnet 682, S R

will .cause - the selector: mechamsm to- mOI"ﬂEII*-.}"-:_.f-.:__'_.f::;
- tarily close.contacts 847, Closure of econtacts 61T "~ .

- at this time: completes a  circuit through the . .
~lower winding of relay 546: for’ ‘maintaining its.
“armature in- the position shown, = This ‘circiit R
‘may: be’ tra,ced from ground thmugh the clﬂsed--j"ﬁf} SRR
~contacts 611, the left-hand inner operated con- . .~
- taects. of relay 645; winding-of relay 637 to battery:"_ﬁ RV
.;."-thmugh the lower winding of relay 545, ‘Relay- o
637 operates due to current flowing throuﬂh this
.j-*-:}-g-clrcmt and relay 546 is mamtamed m the p031-jfi{':‘



o the circuit to its original condition.
- manner the circuits at the other secondary -

8

| tion shown 1n the drawmgs even When conta,cts- *

626 close a short interval of time after contacts

617 close. This subsequent closure of contacts

. 626 completes a circuit through the upper wind-
. -However, since the. circuit is
- also completed through the lower winding of the

- ing of relay 546.

relay at this time relay 546 will be maintained

631,

B Relay 637 when operated completes a clrcult_

; .'for maintaining itself operated from battery
- through the lower winding of relay 546, winding

of relay 631, the right-hand inner operated con-
~tacts of relay 637, the right-hand and left-hand
- outer operated contacts of relay 6§43 to ground
"~ through the rlght hand contact and armature_] .

of relay 546.-

- Relay 637 in operatmg mterrupts the lockmg

'.,cllrcult of relay 630 and thus permits this relay
10 release.

604 closed and thus maintains relay 684 operated
as long as relay 637 remains operated. The oper-

.. The release of relays 837 and 645 interrupt the o
I holding circuit of relay 604 and permits this relay
| Thus the ClI'Clllt at the secondary .
 switching center shown in Figs. 5 and 6 is re-
~ turned to the same.condition as it was in begin-

~ning and is thus ready to respond to a directing

- 10 release.

- character Wthh will be transmitted -preceding

the next message transmitted over the recewmg-

- channel 204 of partly line 208.
The circuits at the other secondary swﬂ:cmng

'-?centers shown in Fig. 7 and Figs. 8 and 9 respond

Ina similar manner and first cause the operation
" of relays 745 and 737, the release of relays 128,

~in the position shown where it maintains the .
-~ logking circuit for 1elay 645 and also for rela,y'

10

15
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followed by a letters signal are usually trans=
‘mitted in order to properly position the carriage

at -the receiving instrument at the : station to

‘which the message is ‘directed. If none of the

switching contacts controlled by the selectors |

at the various stations have been operated when
the carriage return signal is transmitted over the.
system, the selecting equipment at each of the

secondary swmchmg centers will respond to this .
signal and cause the respective contacts 628, 728 -
and 928 to momentarily close and: complete cir-

cuits for the operation of relay 643 at the most
remote secondary switching center, relay 148 at
the intermediate smtchmg center, relay 948 at
the first switching center. The circuit for the .

~ operation of relay 648 may be traced from ground

25 L
- circuits for the operation of relays 630, 631 and

632 because all of the straps 675 are shown pro-
- vided between the contacts of relay 648 and the

through the closed contacts 628, the inner left-

- hand break contacts of relay 604 to battely_i
. through the winding of relay 648. Relay 648 in.
| 20
B The operation of relay 637 however

maintains a circuit through the winding of relay

operating completes a circuit. for maintaining if-

self operated from battery through the winding |
of relay 648, the right-hand outer break contacts .

of relay 637 to ground through the right-hand

+ “operated.contacts of relay 648. As shown in the '-
- .atlon of relay 037 also interrupis the .locking

- circuit of the ﬁguresrelay 645 and thus permits
. this relay to release. Release of relay 845 inter-
~.rupts both the operating and the locking circuit

- of relay 637 and permits this. relay to release.

dra,wmgs the- operatmn of relay 648 will complete

o Wmdmgs of these relays. Consequently, the oper-

30

ation of relay 648 will cause each of these relays |

to operate which in turn will eause the receiving

equipment at each of the stations, A, B and C to

‘be operatively associated with the receiving chan-
- nel 204, Consequently, all of these stations will . .

36

receive the following message transmltted from

~ the central switching station.

In a similar manner relay 143 completes a

- ¢ircult for the operatlon of relay. 133 and the

40
11 with the receiving channel 204,

145, 131, 104 in the order named and thus restore '

~ switching center shown in Figs. 8 and 9 are also

- restored to their initial condition in response to -

. the figures code combination immediately fol-
lowed by an H code combination transmitted at

. the end.of the message Wthh Was transm1tted t0

- statmn A,

Assume now that the swﬂ:chmg characters pre- '

In g similar-

50

| 'cedmg the next message which has been routed -

by the switching equipment at the central switch-

ing station to this line will be preceded by a first -
| _character which will not be the letter A, B, C,.
- DE I G, Xor Y. Under these mrcumstances

" none of the contacts §18 through 616, inclusive,

~ or 623 or 624 will operate in response to this first

*" character. Neither will any of the contacts 110

~ through 716 inclusive or 123 .or 724 operate in

. response to the first character. Likewise none of
“the contacts 910 threugh 916 or 923 or 924 will

- operate in response to the first. characters trans-

- mitted over the receiving channel ZM Conse-

 quently, none of the switching relays controlled

by these contacts will operate to connect any of
- the receiving devices; at any.of the_;receivin_g' sta-

" tions to the receiving channel..

above, foll owing the first mgnals transmitied over
the receiving channel one or more letter signals

~ tion than the one. of the stations of this: party -
- line, the attendants at one or more of the sta-

tions may be assigned the. duty of transmlttmg |
‘the message either back to the central switching -

65 the receiving apparatus of all of the stations

-associated with the party line. In general this -

relay 133 in turn operatively associates the re-
ceiving equlpment at the station shown 111 Flg -

- Likewise . the operatmn of relay 943 at the'
first secondary switching center completes clr‘-

cuits for the operation of relays 934, 935, 936, 943
and 944, the operation of which relays operative-

ly associate the receiving equlpment of all of =

- the stations shown in Figs. 12 and 13 Wlth the_- k
. _recewmg channe]l of the party line.

~The operation of all of these smtchmg rela}s -

at each of the secondary switching centers com- -
 pletes the circuits for maintaining themselves
operated under control of the respective relays =
637, 137 and 937. The message following the

carmage return signal will then be recarded ny '

‘message will be intended for some one of the

60

.As pointed out -
70

© are usually transmitted in order to provide .suf- -

,ﬁclent time for the switching circuits to function.

' Pollowing the transmission of the letter signals
‘& carriage return signal and a line feed signal

5

stations connected to the party line and the at- |

~ tendants at the respective station can usually
readily determine from the context of the: mes-
- sage the partlcular station for which it is in- -
- +tended and- the message received in the other
. .stations will be ignored and the message con- =
- sidered a proper one at the proper station. In

case a message is intended for some. other sta-

station or to the station for which it is mtend-{ ',
ed or to the criginating station. =~

“Provision has also been made to enable SU.C“l |

. ‘messages to be directed to any one or more but

not all of the stations connected to any given -

barty line. In ﬂrder to accomphsh this the: stra,ps' N




' 01' cennectmns 615, 115 a.nd 915 are promded for

" only those statmns 1o Whmh it is desired to
_. _tra,nsmlt the message under these mrcumsta,nces
~ Consequently, when the relays 648, 748 and
948 operate, they will only operate the smtch—
- ing relays, the circuits of which are strapped to
 the contacts of the respective relays 648, 148
-and 948. Consequently only the statmns con-.

trolled by these operat@d relays will recewe the

o ?message

At the coriclusmn of the messa,ge the ﬁgures%

~ signal followed by the H signal will be trans- .

- mitted to the circuits at each of the secondary

o ‘switching centers which: will respond to° these
. signals in the same manner as described: a,bove_j
. and restore the circuits and eqmpment to 1tsg_ :

o 011g1na,l idle or normal condition.

| It is also possﬂale to broadcast any mesaage to
oall statmns of any given party line by transmlt-.
- ting a carriage return signal or, any other spe-~
- cifically desighated code combmatlon which will
. cause the relays 648, 148 and 948 or relays sim-
- ilar to these relays to. operate at each of the;'-

seconclary sw:i.tchmg centers. If these. relays are
thus operated 1nstea,cl of the relays 1nd1v1dua,l 1o

- . each of the stations, they will cause all of the
-+ individual relays 1o. be. opera,ted as: descnbed
- " above and cause the. message to be. recorded. at
- . each of the sta,tmns served by the party line.
e mllarly by smtable connectmg conta,cts on-
~.these relays and the individual relays described
~.above any group of the sta.tmns assocmtecl with
. the respective party line. may. be selected for
-, the  simultaneous transmission  of - messages |
 thereto. Additional relays and circuits for ac-
o 'wmphshmg this have not been shown since. they S
- Wwould be quite obvious to any one skilled in the -
- art and could and would be supphed by such

. pérsons when the need. arises. The windings of

" relays 468, 148 and 948 or of the additional re- -

lays would be connected through contacts - of.

- relay 604 to other contacts controlled by the
. selector mechamsm as desired. The contacts of
. these relays would be connected to the windings
- of the de31red mdmdual relays as descrlbecl "

:__ ,'a,bove |
| o Startmg a tmnsmztter

At any t:me durmg transmwsmn of a, message

o ;fmm the central station to ‘any of the outlying §0
~ stations it is possible to interrupt the transmis-

;-'the outlying stations will perforate the tape in
" accordance with the messages to be tra,nsmltted_.. o

-'_'a,ncl insert the perforated tapes in the trans-

| Thereafter the message will be. tra,ns-j

. mitted under control of the central statlon Nor- 'gg
 mally, the operator at the central sw1tch1ng sta-

- tion-will control a special circuit so that it will

~ send out a group of. ‘signals -interspersed with

mitter,.

~tape is then inserted in the transmitter. . UL
- sertion of the tape in the transmitter causes con~
‘The closure of these con-- = '
" tacts merely partially prepares a, cn'cmt for the__ B
- operation of relay 1113. RTINS -
~ Assume further that a message is in pwgress of. e

bemg transmitted from the central switching. ~ ..
10 S
~ tion B. Under these circumstances, if the opera- - .
tor desires to start the transmltter at station D |

tacts . 1145 to- close. .

The perforated .
‘Thein~ .

-- followed by an H. 51gnal w1ll be perforated in the B
 tape at the end of the message. o

station to the receiving equipment shown at sta- . &

- she will operate certain switches or other appa- L
~ ratus at the switching station to initiate the op- =~ R

25
S all spacing.-

eration of the transmitter start circuit and . .
{’-equlpment Wheleupon the transrmssmn in. prog-:-;_‘ﬁ
- ress over the receiving channel 204 from. the gen- ot
- tral station to station B is first interrupted by
 stopping the transmitter at the central switching -~ .
station. After the transmission has been stopped. .
. for a short mterval of time of the order of a half -
. of a second or a seccmd a blank code combma-—:l_ e e o
~ tion'is transmitted from the transmitter start cir- ..~
" cuit over the system. In the blank code combi- . .

nation the five significant selecting impulses are .

‘This blank code combination : When'}._

- transmitted over the receiving channel 204 isre~ =~

30

e 5

- th1s blank code combination. .

35

40

. tacts of Is',Ey BIG..
60 -

- ;' - sion then in progress and send: transmitter start - .
. signals over the- receiving channel 2!34 of the'_ "
~ party line 200.

As pointed out above, the attendants at each {Jf. 55

-j contacts of 627,

: iishown

_The selector magnets 602, 702 and 9!2 also re-.'-": o

- ceived by the receiving apparatus at station B. = =~ i
This apparatus however in. responding to th1s-__;-:j_" e

code combination does not print any character -~ -
 nor does it advance the prmtmg position a char- -
- acter space or respond in any other manner toﬂ'.'_-;_. IR

spond to this blank code combination and cause
~ their respective selector equipments to momen- = o

tarily close the respective blank contacts 627, 727
~and §21.

this relay until after the umversa,l contacts 626 -
~.open, relay 548 is maintained in the position
‘Later when contacts 627 open relay 547 -
- will release and interrupt the circuit- throu-:rh the_ e

. upper winding of relay 577.

pauses of predetermmed duratmn constltutmg a0

- definite pattern of signaling conditions for start- gg
- ing the transmltters at. each of the statmns served

by the party line: P1ther in rotatlon or selectwelsr
under control of the operator. .

- mitted from the statlon shown in Flg 11.

o szgnals wﬂl be per fara.ted in the tape prior to the
_message and that the 1gures 51gna,l 1mmed1ately

: Assume for ex--.._-':"j
~ample that the attendant at station D has. oper-

ated her keyboard to punch or perforate tape
1110 in accordance with a message to be trans-.- |

~ is much less than the e
70

Normally relay 577 is mamtamed in the posz- S T
~tion shown by current flowing in a circuit: from |
‘battery through its upper winding, lower con- - -
. tacts of key 58t to gl Ound ‘through the left-hand-'-., o
break cont&cts of relay 578. R
completed throuﬂ'h the . lower wmclmg of relay v -
“HT1 tenclmg to c}perate its armature to its right- .. e
' hand position. However, the effect of the current-_-._if R
'ﬂowmg thmugh the lawer winding of this relay - -
ect of the current flowing -+ -
through the upper Wlndlng of this relay. Conse- =+
~quently, relay 517 is normally mamt&med in- the_’ o
It IS oo ; -
understood, of course, that switching or. d1rect1ng- -

* position shown in the drawings. . | SRS
-~ When relay 541 releases ag descrlbed above 3_1;.__.j S
~ interrupts the circuit- through the upper winding . =

;'Ls‘:;_.jof 1elay aT? The mmature of relay all d@es not:;_'___:._:f

The closure of contacts 627 completesf L
a circuit. for the operation of relay. 547 from ‘bat-
tery through the lower winding of relay 548, R T
winding of relay 547 to ground through the closecl_ o
~The operation of relay 547 com- - BT

- Ppletes: the c1rcu1t for the opera,tmn of relay 578 e
which relay in turn completes the circuit for - - R
maintaining itself operated from battery through . - Lo
 its winding and right-hand inner operated con- .- R
. tacts and the left-hand break contacts of relay.

. BT19 to ground through the right-hand break con-~ - .
‘The operation of relay 578 ex- =
tends a circuit from battery through the upper
“winding of relay 546 to the universal contacts 626. .= .
However, since a circuit was previously completed R
:"zthmugh the lﬂwer winding of relay 546 and- re-___-;'.- o

- maing completed through the lower winding of =

A cireuit is also . -~




- __10 .

: 1mmedla,tely meve to its rlght hand position be-
~ cause condenser B89 starts to charge to battery

potentlel through the upper winding of relay 517.

The cnarging current of condenser 590 flowing

_:-th -ough the upper winding- of relay 811 is suf-

- ficient to maintain the armature of relay 8§77 in

its left-hand pos.rtron for a permd of time ap-

proximately cne- half of a second. At the end

. of this time the ohargmg current of condenser

. Bag ﬂowmg through the upper winding of relay
BTT will fall to such value that the current flow-
ing through the lower winding of this relay will
cause the armature of relay 577 to be opereted to

- its right-hand position, .
I ony elgnals other than ﬁﬂ"ures s1gnals or

of 2 seoorlcl mtervel relay 5&5 will be operated to
~ its left-hand position in a circuit extending from
battery through its upper winding to ground

o through the right-hand outer operated contacts:

~ of relay 578 and universal contacts 626. The op-
eration of relay 546 at this time completes the

' - circuit for the operation of relay 579 from bat-

- tery through the winding of relay 918, the right-
* hand outer break contacts of relay 505 to ground
thlough the left-hand contact and armature of
‘relay 5486, Reley 519 in operating interrupts the

looklpg ClI‘CU.It of relay 518 which relay releases.
- . Upon the termination of the closure of contacts
625 relay 546 will release and in turn releases
‘ect of the blank
~ signal and restormg the o1rou1t to 1ts premous |

relay 579 thus cancelling the eff

- condition, |
Assuming that no signals are received during
thls interval, as will usually be the case when the

 transmitter. stert signals are transmitted from
the central switching station, the operation of

~ relay 577 completes an obvious circuit for the
 operation of relay 580. Relay 580 in turn com-

pletes a circuit for the operation of relays 681

~and 682. Relays 681 and 682 interrupt the trans-
“mission circuit to all of the stations A, B or C

. whloh may have previously been recervmg a mes-
- sage. Under the assumed condition, in which

station B had been connected to. the receiving
channel, operation of relay 681 will interrupt this

| oormeotlon and maintain the receiving instru-

ment at station B in its marking condition so

that this instrument will not receive the remain-

~ing trahsrrutter start signals transmitted over

- the receiving chennel 204 of the party line 200.

-~ Consequently, these signals will not be added

10

15

25

30

49)

& circuit for the operation of relay 5719.

in prior to the reception of the blank signal.

0of relay 371,
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condenser 512 to aoqmre a summent charge to__ |

cause tube 510 to pass sufﬁment current to oper-
ate relay 57i. o o
"~ During this second and a half t1me interval

~ the letter R signal is usually received from the

| tra,nsmltter start apparatus at the central switch-
ing station. If this signal has not been received.

by this time relay 571 will operate and complete -

operation of relay 579 -at this time interrupts

the: lockmg circuit of relay 578 which releases
~and causes relay 517 to move to the position
‘shown in the drawings. .
in turn causes relay 588 to release which in turn

The release of relay 517

causes relays 681 and 682 to release ond connects

ground to the right-hand terminal of condenser

912 thus causing relay 571 fo release. Release

of relay 511 permits relay 579 to release and re- -

store the circuit to the same cond1t1on that it was

The
release of relays 681 and 682 at this time rees-

tablish any of the circuits from the receiving

channel 204 to the receiving instruments at the-
stations shown in Fig. 10 that had been previous-
ly connected to this channel at the time the blank

signal was received. Thus under the assumed
‘condition in which ssation B had been receiving a
message prior to the reception of the blank sig-
nal the circuit to station B wrll be reesta,bhshed o
upon the releese of relay 681.
‘remainder of the message will be transmltted |

“Thereafter, the

over the receiving channel and reoorded by the
receiving device at station B. -
In other words if the proper s1gnals are not re-

~ceived at the proper tlme or if the pauses are too
long or too short, i; e., if the pattern of signaling
- conditions is mutlle,ted or meterrally altered :if.
~will be meﬂ:‘eotwe to start any of the transmrtters o

Assume now that the R signal is received and
relay 942 will be operated prior to the operatlon__ |
the circuit for the operation of re-

' lay 942 may be treced from ground through the:
--'selector contacts 622, which are closed in re-

r!5

7
=

-sponse to the reception of the R signal, the left- |
~.hand inner operated oontaots of relay 68f, wind-

‘Ing of relay 542 to bottery throtigh the lower o

winding of relay 588. A short interval of time

- after contacts 622 close, contacts 626 “Will close B
‘and complete a circuit through the upper Wmdmg

—of reley 546. Relay 546, however, will be main-
~ tained in the position shown due to current flow-

bO the ‘message which was in the progress of be- -

ing received and reoorded at station B. Relay
in operating also mterrupts the 01rcu1t of -~

681,
-lemp 851 and thus extlngulshes this lamp.

Operation of relay 68f completes an obvious
circuit for the- operation of relay 604 which in

- turn prevents the closure of any of the contacts
~ controlled by the selector 60( from operating any

© of the switching relays controlling the receiving
_epperotus e,t any Of the statrons shown in Flg 10.

Relay 681 in addition completes the filament

- cireuit of vacuum tube 570 and thus energizes this

~ tube. The operation of relay 580 as described

Ll ebove removes oround from the right-hand ter-

‘minal of condenser 572 and thus permits this con-

 denser to start to charge to a positive potential

| through the high resistance 573. The potential
of the right-hand terminal of condenser 5712 con-
- trols the potential of the grid of tube 5710. 'The
~ constants of the charging resistance 513 and con-
 denser 512 together with the constants of tube 570
- and resistances 514 and 575 are suoh that it re-~

-_-qulres epproxrmetely a, second and g half for "5

wb

B

(0

| _desorlbed herernafter

ing in the above 2 aoed circuit through 1ts lower o

winding. | |
Operation of reley 542 at this t1me interrupts

the locking circuits of all of the relays 540, 531 T
and 541 and thus permits any of these relays to
- release which may have been locked operated

when this R signal is recewed "The release of
these relays will interrupt certain of the. locking

circuits of relay 042 and cause any of the trans-

mitters at stotlons A, B or C to stop as will be.
The operetlon of relay

542 glso completes a circuit for maintaining it-

&5

self operated from ba,ttery through the Iower

| wmdmg of relay 545 the winding of reloy 542,

the left- ha,nd inner operated contacts of relay
* 542 to ground through the inner right-hand break =

contacts of relay 505 and the rrght hend inner

0 operated oonteots L7 relay 580.

The operation of relay 542 also connects_

ground to the rlght-hancl terminal of condenser

512 and thus completely discharges thrs termmal
of the condenser and prevents relay 511 from
operetmg Relay 542 also completes an obmous -

Thelz. _'




. i;' words the ef

R tr"‘“’

| L Hme.

-smtchmg station.
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Rela.y 505
* in‘operating intetrupts the locking circu1t of ré~ -
lay 542 and permits this relay to release when .
~ contacts 622 open. Relay 505 in operating:com-
- pletes a circuit for maintaining itself operated -
. under control of relay 580. This locking circuit
- may be traced from battery through the winding =
- of -relay 585 and ifs right-hand inner operated;
R contacts to ground through the r1ght~hand lnner_ {In
: ."_--i-operated contacts of relay 580. =
- when contacts 622” .
. open, removes ground from the right-hand ter-
. minal of condenser 512 and thus permlts this
. .condenser to again’ start to charge to a posi-
- tive potential. . I no further signals are recewedj |
. during the following time interval of .approxi-
. mately one and a half seconds, condenser 572
S will be charged to the potentml 1equ1red to ca.use“-*v
.~ relay 511 to operate and opera.te relay §18. ~The -
- operation of relay 518 causes the circuits at this g :
. station to. be restored to thelr condltmn ‘prior to
the receptmn of the blank signal. .
ects .of the blank signal a;nd the B -
- signal are cancelled in‘so far as the- smtchlng“;-_
S .equlpment at th_ls partlcular statlon are con- |

o ,3circu1t for the operatlon of relay 505

~'The release. .of relay. 542;

- cerned..

- ..f'_i ond time interval relays 505 and 604 are op- |
- erated. The operation of relay 694 disconnects
- - the smtchmg relays - for controllmg the receiv-

~ control contacts ‘of ‘the selector §81.

: electar 601

let er. B ccntst{:tu a8l

to

S By emvloying. these: two relays GIIF‘_ |
o toodise sonnect the contacts from the. .
- relays for contrelling . the receiving apparatus
. and the other to connect the contacts to the -

' switching relays for mntmlhng the tran&mlttmﬂ“
- apparatus; it is- pmsmle to use the same contacts.-'-
. to .control either the receiving apparatus or the
| '-m ansmitting equmment located at these stations.
- Normally during this. 'second one and one-
_.'_half second. interval a ‘selecting code combina-.
. tion will be transmitted over the receiving chan-
| nel and. received by the. selector magnet 692,
l  When this combination is received by this mag-
- net, it will cause the cerresnondmg COHt&GbS op~

switching

10

In-other

%

_oper atwely
~channel. .

-_t&ﬂts i a.ﬁ 5.

| second.

11

extendmg to the central smtchmg statmn dIS-' R
“eonnects or mterrupts the transmission path ex- - ¢
- tending to more remote stations so that any dis- . .
~turbance arising. on the. transmltumg path more_r,.'_.*ifi;_. R
remote from the central switching stations than =~ -
. the tranumltter transmitting will not interfere =~ .
“;_-Wlth or disturb the tmnsm1ssmn to the central. L
'?'-;f;_}swmchmg station. ’ | . IR
It should be noted that under the assrumed_.f}_ S
"condltmns contacts 6! were employed first to
~ establish an operative connection between. the =~
- receiving. channel and. the receiving apparatus_’: T
- of station B and then at a later time to cause =~ = .
" the transmitting appalatus at statlon B tobe i
associated with - the tvansmlttmb;,;:“ S
“Thus the same set of contacts con-
“trolled by the same selector in: response to the -
same code combination will- produce dlfferent'{,_.
. smtchmﬂ' eﬁ.ebts ‘depending upoen:the. type  of TR
activating or conditioning - signals. received. by o

. such selecting equipment immediately preced- . .
-'-51ng the code combmatmn emplwed tﬂ control;} AR

The operatw*l of relay

winding of relay 1033 to ground through con- P

‘These contacts will be closed if tape = @ .
Un-

~der these circumstances, relay 531 is: mamt&med RN

3‘;}5':_;'operated and relay {033 is operated..

{030 has been inserted in the tmnsmltter

mtewal - condenser ‘"52 Cwill -

- of relay 57f completes a ‘circuit fcr the opera-
- tion of Iela:y 5719 and the. operatlon of relay 818

- in turn restores the circuit to its condition prior =~ -
. to. the. receptlon of the. blank . mgna& except that
__-rela,y 53f Is rmaintdined. Opemted due to the cur- = |
_rent flowing in its locking winding as described -
above. The release of relay 681 will ‘then rees-
o tablish the. tlansmlssmn path. between the re--'--_-._“ PRI
- celving devme at sta,tmn B and recmmnﬂ‘ channel- T
;E‘M of the pclrty lme SO upon thm resumption AT
of the transmlsswn of the message to station B =~
' the remainder of this message will he trans-
 mitted to and received at station B Wlthout any.__.--..-'_---_ R
-{i..:a,d_dltmns deletions or mutilations. SRR '
“If it is assumed that it is desn*ed to sta,rt the_?._.';
- transmitter at station D instead of the one at =
~ station B then the letter J signal will be trans- . =~
mitted durmg the second one: and ﬁne-half sec- ..
When the J swnal is received by
the selector magnet 682, none of the cc-mtacts SR ERTE
X controlled thereby will be closed smce no ¢on- o
. taet is provided for the letter J. R
. happens to be prowded for this: letter it will not'
| -r-_be connected to any of the switching relays. R |
Consequently none of the smtehmg relavs u..tm T T

I..emﬁted by it to momentarily close. . If it is as-. 50

sumed that' this code combination represents
will -momentarily .
..:.;.;f-f'_'clase and: complete a circuit for the operation
d  of relay 521 from. ground through contacts 614,
left center operated contacts’ of relay . 505 the;
: __'___;nght hand winding . of relay a3l
" through the lower winding of relay 546. .
| interval of time latera. circuit will be completed -
- through the upper mndmg of relay 546, the op-.
I erated contacts of relay 578 and the umversal
- gonfacts 526, Howeve1 as descrlbed abav& relmrf* |
| 546 will remain in the p051t10n shown at 'this =
. Relay 531 in opsrating completes a cir-.
" euit for lighting lamp 554 to indicate to the at- - .
N tendant tha,t the - transm1tt1ng a,ppamtus at- 65
. station B is opera,twely associated  with -the
~ transmission. channel extending to the: centla,l,
| The ﬂperatmn of . rela,y 53!.',
- also  cperatively .. assocmtes ‘the -transmitting
B couipment at station B with the transmission
' channel and" disconnects: the appam*us at sta-
¥ . tion A from the. channel. extending to the cen-'.___}
. tral switching station. In other words, the con-~
' nection ori operative association of any transmit-
_tmg appm atus mth the transnmttmg channel -

55

Jattery
- A short

60

T0
" B3I, 541 will operate so none of the transmitters -~ |
-ab stations A; B or C will be opemtwely assoeiated

| ';?_w1th the transmission channel and none of them
‘will transmit any message material -stored in .
theu* respectwe tapes even though the.ae tapesf-i'__:.;_ff'f_:___f;}:i.;?;'-::j'i'f_-.:

‘ond interval,

| tai as descnbed aboveijf"ﬁ'_‘f";g:_'_'-:f.:___.._..;__,_ :
_:2-55'_5.:1,180 completes a locking circuit extending from o

- T battery through the left- hand break contacts:of . - -
“Thus prior to the second one and one-half sec-_  key 516, right-hand inner break contacts of re- .
- lay 542, the left- hand wmdmg and inner op-. .
~erated contacts of relay 531 o
. 5'0;_1{332 extending  to. statlon B then through the .
- ing apparatus at stations-A, B and. C fmm the - |
REI&}T 205
- when operated connects the sthchmg relays fmi’.)--
R 'contrcallmg the transmitting apparatus at. sta-

' tions A, B and C to the control contacts of: the

over conductor

’I’he OD“,: LR
_eration of relay {833 completes a clrcmt for the
. operation .of the transmitter start magnet 10386
" at station B and thus releases the transmltterﬁ e
+ brush- alm il39 and  causes the transmitter: to -
'-tra,nsmlt the sw1tchmg signals and the Iaullow-f"_;-s]- o

mg message stored in . tape 1633, o o
- At the:end.of the second | one. and one-half'-___
~charged to a smmently high posmve potential

to cause relay 5Ti to operate. The operation

If a contact -



~ center such as 60!
- 102 receives the same signals as received by the
. selector magnet 681 and causes the correspond-

.12'

have. been premously 1nserted in the transmlt—:

ters. Then at the end of this time interval relay

571 will cperate as described above and ca,use'_.
relay 578 to operate and restore the circuits to

-~ the condition they were m prlor to the receptlon
- of the blank slgnal -

Turning now to the operatlon of the selectmg

“en

SWltChmg equipment at the mtermedlate switch-

g ing center shown in Fig. 7, it w111 be readily un-

* derstood by those skilled in the art that the selec-
~tor equipment 181 operates in a manner similar

to that at the more remote secondary smtchmg

ing contacts to momentarily close. The blank

signal causes contacts 72T to close and opera,te |

- relay 747. Relay 747 causes relay 118 to operate.
~ The release of relay 1747 upon the opening of con-
~ tacts 727 then interrupts the circuit through the

 upper winding of relay 177 and permits condens-.
o If any signals are
. _recewed during the chargmg interval of this con-
 denser relay 746 will be operated to its left~hand
- position and cause relay 779 to operate and re~-

er 190 to start the charge,

‘Here the selector magnet .
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trolled transmltter shown in Flg 11 to the cen-'

tral  switching- station . over the transmitting -
- channel 205 of the party line 200. The operation
of relay 738 also disconnects or disassociates the
transmission channel 265 of party line 200 €x-
tending to the more remote secondary switching -

- centers from the transmitting - channel of this
party Ime extending to the central of |
prevents any interference or extraneous currents E

arising upon the channel more remote than the
- intermediate switching station from affecting or

- interfering with the transmission from thls sta-
- tion to the central switching station.

15

20

'T'he operation of relay 7138 also. completes

circuit for operating relay i113 and for main-.
taining itself operated from battery through the
left-hand contacts of key 176, the inner right- B
- hand break contacts of relay 142, left-hand wind- - a
~Ing and left-hand inner operated contacts of re-~
lay 738 over conductor {112 through the winding

- of relay 1113 to ground through contacts (115,
~As pointed out above, assuming that station D

- has message material to transmit, tape | 110 will

store the circuits to the same condition they were

-1In prior to the reception of the blank signal.

~ If no signals are received ‘during this interval,
- as will be the usual case, relay 117 operates 1o -

its right-hand posmon and completes a circuit
- for the opera,tlon of relay 180. Relay 780 causes

relay 181 to operate and this reldy in turn com-
pletes an obvious circuit for the operation of re-
The operation of relays 180 and 78f
- condition tube 770 and initiate the. charging of
If no 51gnals are received dur-

lay T04.

condenser 1712,

- ~be inserted in the trensmltter S0. th&t conto,cts-.
25

1115 will be closed." |
‘At the end of the second second and a half-

time interval relay 171 will operate and com- '_
pletea circuit for the operation of relay 779, Re- __
- lay T19 will thereupon restore the circuits and
30
-same condition they were in prior to the recep-

relays of the second switching station to the

tion of the blank mgnel except that rela,y 133-5-. |
1s now locked operated. A

ing the charging time of condenser 772 which is

epprommately one and one- half seconds relay
T will operate and complete a circuit for the

- operation of relay 113, which relay in operating

The operation of relay IH3 et statlon D com-':; )

~ pletes a circuit for the. operation of the start mag-
net 1114 from the source of power 1129 through:
- the winding of magnet 1114, tape control contacts

- HHIG, switch {147 and contacts of relay t113. Tt is

40

causes the circuits to be restored to the same
condition they were m prlor to the receptlon of

| | the blank signal. |
However durmg this tzme mterval of 3 sec-

net 102, it will cause contacts 722 to be momen- .

tarily closed. '"The closure of these contacts cause
relay 742 to operate. and interrupt the locking

circuit of relay 738 the release of which opens

up the operating circuit of relo,y 1113 over. the

~conductor {112 extending to station D. Relay
142 also completes a circuit for the. operation of
- relay ‘785 which relay locks operated under con-

The operatlon of relay 142 also -

trol of relay 789.

650

65

‘connects ground to the right-hand terminal of

- condenser 772 and thus discharging. the con-

- denser and preventing the operation of relay 774.

- Upon the release. of relay 742, which relay will
- release only after contacts 722 have opened and
.. relay 105 operated and relay 738 released, the

.chergmg cycle of the condenser 'H 2 1s agam 1111-
tlated | -

~ During this second mterval of time a J signal
- will be received which will cause contacts 118

60

6o

“to be closed and complete a circuit for the opera- "

tion of relay 738. Relay 738 in operating com-

~ pletes a circuit for lighting lamp 188 to indicate %o -

' to the atiendant that the transmitter at station
S D i 1S Oper&tlvely ERSO(_‘,].&ted with the trﬁﬂsmISSl'Dn”'

~ ondanda ha,lf the R signal is usually transmitted h“
- over the receiving channel of the party -line.

When this signal is received by the selector mag-

assumed.- that the tape control contacts 1116 will ':_
‘be closed at this time since there should be an .

-adequate supply of tape available for the trans-
‘mission of the message.

The operation of mag-"
net 1114 withdraws itg armature from engage-

ment with the stop cam (1718 and .perm1ts the

transm1tter shaft carrymg the brush arm IHQ |

_end cam ({11 to rotate.

Motor 1118 is contmuously operatmg as: 1nd1-

- cated above tendmg to drive the transmitter shaft -

through the friction c]utch 1179 and gears (180.
However, it is normelly prevented from domg

- this by the armature of relay 1114 which engages
the stop cam 1178. ‘Upon the operation of this
- magnet its armature is withdrawn and the shaft
permitted to be rotated by motor 1118. As the =
shaft rotates cam 1177 will rotate and permit -
lever IHG to rotate in a clockwise direction ag =

viewed in Fig. 11." This will permit plate 1170 to" '

- be rotated also in a clockwise direction. Rota-

tion of the plate 1170 permits the extensions (171
of levers 1172 to move to the right and thus

~ _rotate levers {1712 in a counter-clockwise direc-
| _‘tlon The rota,tmn of these levers causes the pins ~

attached to the ends of them to rise and engage -
the tape. The pins which find holes or perfora-

tions in the tape over them will go through these |

perforations. and cause their respectwe contacts

- to be operated. ‘The pins which find no perfora-

~tions or punches in the tape will be restrained by

- channel extendmg to the central switching sta-

tion. ' The operation of relay 738 also extends

. o ‘the trensmlssmn ohannel from the tape con-

78

the tape so their respective contacts will not cloge,
Thereafter during the rotation of brush arm {19 -

the signals representing the particular code com- -
in this tape will be trans-

binations perforated

mitted over the tranemlttlng

channel of pa,rt
lme 209 to the central - y

smtchmg station

ThlS.'_.-'-l




~any way aff
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| Near the completmn of the trans:hwsmn of this - _- )
K ;cnde cembmatwn cam {111 will return to the po- )
“sition shown in the drawings and operate lever =
1116, plate 1110 and members {172 in the opposite .
| '-dlrectmn to that described above and- withdraw
the pins from engagement with the tape 1110,
At this time lever 1173 is rotated in 2 clockwise
~ direction so that it lowers the feed pawl 114
-~ which engages the feed ratchet H15 and catses L
' the tape 110 to be advanced so that the next set__.:
- of perforations will be over the sensing  pins. -
__ Upon the centlnued reta,tmn of the: tre,nsmltter;;{f-
-~ shaft the above-described Opergtmn of the. trans-:
" mitter is repeated thus causing the 51gnals stored
o ]--;f_-1n tape 1110 to be transmltted from the trensmls-:
[ -.}_s1en channe] to the central switching station.

The ebove-descnbed eycle of the trensmmter

~them.

. As deecrlbed in. the ebove 1dent1ﬁ_ed copend-;
- 'ing application of Bacon et al.,
. switching circuits will funetwn after approxi-
- mately thirty seconds under these c1rcumstences |

- to disassociate the transmitter shown in Fig, 11

- from the transm1tt1ng channel and stert some_;
 other transmitter. P s - o
- If the contacts 11 13 reelese durmg thls time 111-_ o
. terval, transmission will be resumed. At the end
- of the transmission of each message a ﬁgures sig-
- nal followed by an H signal is transmitted as de-
- ’fserlbed above. However these signals do riot in-
= ect the switching equipment which -
. restablishes the transmlesmn p&th from this trans-
- mitter to the transmlsemn ehennel extend.mg to -
~ the central office.

tear tape (11D at the end. . of- the last. message |
- _:_evellable for transmmsmn frem sta,tmn D, This

~ means that after the last message has been tre.ns-- -55-'
- _mltted from the ste,twn the end of tape {010 will v
- jpass through at least a portmn ef the tra,nsmltter o
. When the end of the. tape passes the Pposition
~ which controls contacts 1115 these contacts will
' open and 1nterrupt the circuit of relays 113 and
| 138 thus permitting these relays to release;
 .lease of relay 1113 interrupts the circuit of the
© .start magnet 1118 which thereupon releases and-
 'stops the transmitter at station D. Release of . -
. relay 738 dlSELSSOCI&tEd the trensnutter at sta- q
. tiop D from the transmission channel- éxtending
~ to the central smtehmg station and thus ‘restores R
- the switching equipment controlling the trans-- - recorded copy of the message then in pr ggress -

- mitter at station D to its normal or. idle condi-  of transmission and also that they do not cause R

- tion. Upon the cessation of: reception of- signals 79

- 80
the eentra,l eﬂiee |

- ‘Neither do ‘they afiect any of
. ‘thecircuits contrelhng the operation of the trans-

foitter at-station D.. Consequently the next mes- j"""f'the transmitter start elrcnlt of the above-identi- = B

| ‘sage preceded by its chreetlng 51gnels will be im-- L
_.§.med1ate1y trgnsmli:ted to the centre,l SW1teh1ng
": Generglly the ettendant gt the statmn D Wlll o [-@.Ii'dlﬁerent tranemltter start code eemblnetwns but.. o

. may be expanded to include any suitable num- T

65

10

: ;-'-’the start trensmltter at statmn g o Snnllgrly-. o 5
- the letter A signal which is employed to asso-

15 :;e.tate the recerver et etetlen A with the reeelvlng- o o

~.-channel is-also empleyed to S‘tgrt the transmit-

,;.-1s continued so long as the- ‘supply .of perfo-.:;: y
. rated ‘tape is available for transmission so that
- contacts 1115 and {116 remain closed. If the
. supply of perfore,ted tape available for trans-—: .-
- mission is reduced below a predetermmed mini-
. mum, the contacts 1116 will open and interrupt . -
. the circuit of the start magnet (114 which will
- .release and stop the transmission. - “So long as.
.. “this condition exists the circuit wﬂl remain-in
. the position described unless the circuits of the ;
. central sw1tch1ng etetlen funetmn te change

25
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- 50 any number of different staru mgnals

limited to- the trenemlssmn of only. three or four o

Re-. 90,

- at the central station over the transmitting chan-
-;;;'__. -nel the: equipment at thls point will indicate to~ .

- .Ing apparatus at the
75

: . ter at stgtlen X, Slmllerly the letter C elgnal’?f3{-';:;-:-:'5'_'
- which is .employed’ to associate the receiver’ ab.
o 'etetlen (o] Wlth the. recewmg ehannel Is elsn em- R

It is. te e undelstoed tnat the eentgete een-;z.-*fjf_; e
| j__trolled by the varlous seleeters at the eeeennary'-_. f.i
~ switching centers may be associated with or as- o
~signed to any of the code combinations which: DR
However it is essential that
- the. eenteets Whleh control the stertlng of. the .. -
. transmitters be assigned to code. compinations - 4
which will he- transmltted by the  transmitter - =
-~ start circuits at the central switching station. - e
No effort has been made to make the letters whleh;_'._g,;ﬁj_
- have been assigned to the starting of. the various”
-'-f;trgnsmltters of the foregoing deserlptmn GUI’I'B-I"__Z:'“:-,“ |
- _spond with the letters transmitted by the start
. .circuit in the abeve—ldentlﬁed patent enpheguen?. e
' It is to be understood that ss.de-- e

B _;3scr1bed in that eependlng e,ppheatien nhe par-: .
ticular cherectere transmitted by ‘the ceniral
""?-SWltChlng stetlen me,y ke eltered ee desn ad ee_:' IR
.that they may be made to cmreepond to those s

assumed in the foregoing description. It is also ~ . .
. possible to. rearrange the eress-eonneetmne be- - .
~ tween the contacts of the two control relgys. such SRRRTEEE
a5 805 and 694 at the secondary switching cen- =

may be desn e,hle

of Bacon et al.

- ters to correspond .to the signals transmitted
from the transmitter start circuit dﬁa@l‘lbﬁd Ao

- the. 3bUVe—1dent1ﬁed pntent epphegtmn As’ wxllf:'_:-a. T
~be readily understood by those skilled in the art, -

fied apphcatmn may be expended te transmlt_._,_;-:__:;..;-,-:..;:.-.
Igis mot. o

‘ber such as nine as. required in the present case. - .
For a deeenptmn of the manner in’ ‘which tneeegfi“f{_i'. N
;'81gnals are caused to be tr ansmitted by-an oper-" .

- ator or automatically, reference is made to the . -
‘above- 1dent1ﬁed cependmg pgtem eppheetaen ef TR
o ;‘Becon et &1 ) | . RS S
In ‘the’ foregomg deserlptmn 1t was- gesnmed""” S
‘that the blank signal employed for conditioning =~ = -
the circuits at the secondary switching centers o
“for starting or controlling the transmitters was
~transmitted during the: transmission of g message

over the receiving channel.

-any of the message signals to be. mutilated or Iost. - s
' The blank signal ‘may also be. transmitted at

o - other times without interfering with any of the = S
i the operator: ‘thereat that another. tre.nsmltter :

ehould be. etarted e.nd automatically causes an- o
other tre.nsmltter to be started as descrlbed 1n'

- switching 'signals employed to control the receiv- - |
stations served by the. party oo o
_-';-.;.____',é'llne end Wlthout aﬁ.ectmg the smtehlng mrcults-}_'_f__’f

;-,_gthe above-identlﬁed patent apphcatmn ef Becen- SRR
et al. S BRI
- The elrcults et the ﬁrst secendery smtehmg e

f ’-center respond much in. the same way as de- EE LI
_scribed above with reference to the intermediate o
~‘and more remote secondary switching centers and. O
causes their respective transmitters to be sterted“‘_“{.; R

- .upon the reception of the code combinations as- . -
‘signed to start these transmitters,
‘hoted thet as. shewn in Flg 9. the C elgnel is.
_;.-j.:empleyed both to gsseemte the receiving equip~ e
ment at stgtlen G w1th the receiving ehgnnei and-

It is to be

-It has been pointed .
~out that the blank Slgnal ‘and. the: following = @ -
_i;_;trensmltter stelt signals’ are not added to-the



. the circuits as described above.

- 547 at the more remote switching station will be

. “operated in response to the blank signal.
- proximately a half a second to a second later,
- relay 811 will operote and cause relay 580 to oper--

~ . ate.

- operation of relays 681 and 682.
 turn completes a circuit for the operation of relay -

- 604 and interrupts the circuits between the se-

- ling the receiving apparatus.
~causes relay 542 to operate which relay in turn
. completes a circuit for the operation of relay 503.

. stations under these  conditions.
" noted that when the blank mgnol is received first,
- it will be impossible to receive any of the smtoh-
ing signals for controlling the receiving appa-
ratus until all of the signals for controlling the
. tra,nsmltters have been received. Consequently,
| --_trensmzssmn of these troosmltter start signals

- 1nterrupted for a

14

| :emoloyed to control these 1ecemng mstruments

. Por example, if the blank signal followed by the

other  transmitter signals are transmitted . first,
i e ‘when the circuits are in the condition shown"
S in the drawings, they will cause the operation of :
Namely, relay

Ap~

Relay 080 then completes olromts for the
Relay 681 in

‘lector 68! and the switching. relays for control-
The R sugne,l then

‘Relay 505 establishes circuits between the con-

- tacts of the selector 69f and the switching relay -
~‘controlling the transmltter shown in Fig.. 10.
~ Thereafter the - next signal when selected will
~ start one of the transmitters connected to the.

-party line. At the end of the second. and a half
 time. interval relay 570 will operate and cause :

. relay 519 to operate which restores the circuit at
" this secondary switching center to its prewous

- condition except in - the case when one of the
- transmitters controlled by this station is sterted

in which case one of the respective relays 540, 531
 or 541 will remain operated and the associated -

"'f"transmltter will be operative and transmitted

~over the transmitting channel of the party line.
SR The equipment at the other .secondary switch- -
- ing centers operates in substantially the same g;

- "manner and controls the transmlttels at these
It should be:

~ will in no way be added to any message nor will:

they cause any of the message mgnels of uhe *

. messege to be mutilated or lost.

‘The only remaining time durmg which a bla,nk =

) -'31gna1 may be transmitted is between the figures

| o ‘sienal and the H signal at the end of & message
“being recorded by one of the receiving mstru--

ments: In this case the blank signal followed by
. the transmitter control signals as' described
“above will be transmitted from a central station

. in the same manner as desorlbed above.
1y, after the figures signal has been transmitted,
 transmission over the receiving channel will be
short interval of time after

which the blenk signal will  be {ransmitted.

. ﬁ'-"-'After another short interval of time the R signal

- will be transmitted and then the selecting code

e ‘combinations which will selectively start one of

the transmlttere at one of the stations served by
the party line. Thereafter, the H signal will ‘be

~ transmitted by the transmitting equipment at
" the cenfral switching station. Under these cir-

cumstences the figures and I 51gnals at the end

- of the message would be effective to control the

switeching circuits at each:of the secondary o
switching centers in the same manner as if the
" transmitter stored signals had not been mter-

| '-_'-'-posed between these two signals. = 1
As pointed ouf above, under usual oondltlons 1t

is necessary that an signal immediately fol-.

- low a figures signal. If any other signal imme-
| -'-'dlately followe the ﬁgures mgnol the eﬂ‘eot of the

Name-
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_'-ﬁgures 51gnol Wlll be oanoelled However 1n case .
a blank signal follows the figures signal, the fig-

" ures signal will not be cancelled but. will-remain.
. .stored in the smtehmg equipment until the end

5

- of the transmission of the transmitter start sig- '
‘nals after which the control of the circuit iz re- .
- turned to. the messoge tronsmlttmg apparatus =

- gt the central station. . If the next signal uhen is

an H signal, the olrcults will operete as if no sig- -

nals had been interposed between the figures sig- =
If the next signal i3 not
~an H signal, then the effeot of the ﬁgures smnal -

‘10

hal and the H mgnol

_'.'wﬂl be oanoelled

O ' -nﬂ

The manner .in Wthh the olrcults functmn |

-under these circumstances may be readﬂy under- .
stood by reference to the secondary switching =

-~ center shown in Figs. 5.and 6. As will be. readily

50

hﬁ
ol |

understood by those skilled in the art, the circuits
- at each of the. smtohmg centers opere,te in vub--:

stantially the same manner - :
As described above, upon the receptlon of the-

.ﬁgures signal by the selector magnet 601, contacts =~
- 625 of the selector 601 will momentarily close and

_oomplebe a circuit for the operation of the relay .
645, Reloy 645 in opereting completes a circuit
for memtemmg itself operated - from battery

- through its left-hand wlndmg and the left-hand '

‘30

‘outer break contacts of relay 637, right-hand and

left- hand outer make

‘Relay 645 in operating also

| above

. If the next 51gnol followmg the ﬁgures 51gnal -
is a blank signal, a circuit will be completed from
ground through the momentarily operated con-
tacts 621, which contacts are momentenly oper-

. ated in response to the reception of the blank

J@',Slgnel the winding of relay 547 and the lower
*Y winding of relay 546 to battery. A short interval =
- of time later contacts 626 will close and oomplete__ :

~ a circuit through the upper Wmdmg of relay 546.

- However, since the circuit is completed through' o
the lower winding of relay 546 first and will re- -

main completed for a ehghtly longer interval than -

 the circuit through the upper winding of relay
546, as described dbove, the armoture of relay.
546 will be maintained in the position shown in
‘the drawings where it will maintain the locking
circuit of relay §45. - Consequently, the reception

~of the blank signal will not cause relay 546 to
~ release and thus will not oonoel the eﬁeot of the_ .

prev1ous ﬁgures elgnal

At the end of the ensuing pouse in- tre,nsmls—" "

| 751011 relay 511 will’ operate and cause the oper- - "

~ ation of relay 580, 681 and 682. Followmg this

‘pause the R signal will be transmitted over the

 receiving channel Wh1oh when received by the se-

a0 lector magnet 601 will cause contacts 622 of the
“selector 601 momentarily to close and complete a

~circuit through the winding of relay 542 and

~ lower winding of relay 545. A short, 1nterve1 of |

65

 time later the universal contacts 626 will close
‘and complete a circuit through the upper wind-

- ing-of relay 546. However, since a circuit is also
- 'completed through the- lowel wmd of this reley'

70

at this time, this armature will. remain in the

- position shown in the drawings and maintain the
locking circuit of relay 645,

~_effects of the fisures 51g1:1a1 1s not cancelled.

Relay 542 in operating due to current- ﬁowmg-."'

_-_f.through its winding in the above circuit com-
-pletes a circuit for the operation of relay- 505 as -
15

described above. Reloy 595 in operatmg com- .

contacts of relay 645 to
ground through the right-hand contact and ar-

mature of relay 546. 0
| extends a circuit from the upper winding of relay .
546 to the umversol contacts 621 as desorlbed'

Coneequently, the




;:_i. . llons “to its normal ‘or - mactwe condition, :
- should be noted, however, one of the transmitter
- control relays will be locked operated and the as-.

2 368 733

] pletes a second CII‘CHIt fer maintammg relay 645
~ operated from battery through the left' winding
. of relay 645, the left-hand outer break contacts _

.. of relay 637, the left-hand and right-hand cuter =

“make- centects of relay 645 to ground through
- the center. right-hand armature ‘ang operated

. contact of relay 565. Following the R signal the circuit for the operation of relay 637 from gr
~ selecting code: combination will be- transmitted

- for selecuvely starting one of the transmitters.
- - 'When this signal is received it will cause the re-

" spective relay to operate and also cause contacts =
626 to be momentarily closed.  Closure of con-
- ‘tacts 626 at this time completes a circuit through

. the upper winding of relay 546 which relay will - -

- thereupon be operated to its left-hand position
- because -a circuit will not be completed to its

- lower winding at this time.

~ ‘ation of relay 546 at this tmle is ineffective be- |
- cause relay 505 mterrupts the circuit through the
. left-hand «contact of relay 546 and. connects
~..ground to the holding circuit of relay 645. Con-
- sequently, the effect of the figures signal is‘not

ca,neelled and at the same tlme the proper trans-

transmitter control. c:1rcu1ts at each of ‘the ste-—

~ sociated transmitter mll be transmmtmg ever the
| ,trensmlttmg channel, ~ = - |

Hewever the ‘oper-

10

15

= the’ party 11ne

20
- "of key 5786."

R

in restoring the. trensmltter contrel clreultsf”f

R f:te their inactive condition relay 505 will be re-
- leased; however, relay 546 was previously released
- so that the locking circuit of relay 645 is main-
- tained. If the next signal transmitted from the_i_.
. central switching station by the message trans-
- mitting apparatus is the H signal, relay 637 will be .-
~ .operated .as described. &beve and cause the pre-
- .viously connected receiving ‘device 1;0 be dlseen-f
- ‘nected from the receiving channel.. e -
. If the first signal tr enemltted frem the centrei
~ switching station by.the message transmitting
S _apparetns after the final transmitter start signal
~ Is not an H signal, relay 637 will not be operated.
. Instead relay 846 will operate. to its left-hand
" -position and interrupt the. locking circuit of relay
645 and thus cancel the effect of the ﬁgures mg-— o
. nalas described above. :
- Keys 576, 716 and 376 are prevzded et the re-«
- Spective seeendery switching stations toc enable
- .the epere,ter or attendant to stop any transmitter
- and disassociate it from the: trensm1tt1ng chan-
- nel and also to disassociate any receiving appa- .
 ratus at any of the stations served by the respec-

- tive secondary switching centers from the receiv-
B The epere,tmn of
- key 578, for example, mterrupts any of the lock- - ';;
o _:?*mg e1reu1ts of velay 540, 531 or 541. which may
~ be completed at the tnne key 516 is operated.

~ ing channel of the party line.

'_'Interruptlen of any of these locking mrcults will

. cause the reepectwe relay to release a,nd alse in-

o -statmn 10 stop tre,nsmlssmn The release of the
~ respective relay 540, 531 or 541 will interrupt the
o t1&nsm1ssmn path between the. previcus operat-
- ing transmltter and the transmlttmg che,nnel of
- the party line. = |
. In addition, the eperatwn of key 515 mter-'
S ._.1'1113135 the locking circuit of relay 578 so that re-
-~ lay 518 will release as soon as relay 941 releases
. when, end if, these relays are operated in re-

o sponse to the transmission of transmitter start
"75

o :-51gnals frem the centrel statmn Consequently,
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-messag e.

- of the transmitters at the stations controlled by = |

-+ the respective’ seconde,ry switching centers in re-. o

- sponse to transmitter start signals transm1tted--§.-

- from the central switching station. = " |

‘The  operation of key B76 also eempletes

winding of. reley 546, . The eperetlen of rela,y ;-;'

637 interrupts the leckmg circuit of any of the .
relays 629, 630, 631 or 632 which may have been
- operated prior to the operation of relay 637. The R
‘release of these relays disassociates any of the
receiving  instruments at any of the stations .

. shown in Fig. 10 with the receiving channel of .~
'The operation of relay 637 also -
. mamtems an operating or locking circuit for re- R
- lay 604. Consequently, relay’ Bld will be operated
if it'were previously released upon the operation =~
The operating or locking circuit for -
relay 604 at thls time may be traced from battery =

i threugh Wlndmg of relay 604, the left and inner
- mitter has been started. , A short interval of

o operated contacts of rela 63'! 1o round threugh_;”[---* : ':
- time later relay 57! will eperete and- restore the > y g o -

the right-hand operated contacts of key 575. = Tl
~ 'Thus, upon the operation of key 518, all of the_. N
'transmltters or receivers centrolled by this sta- - IR
tion will" disassociate with the respective trans- .
- mission channels and the switching circuits all'
80 rendered non-responsive to further message or = .
| 'sw1tch1ng signals transmitted over the party line, ..
It is to be noted that relay 842 when operated . -
Cin- response to- transmltter start signals as de-
scribed ahove, will remain opere,ted 'mel all of
the relays 540, 531 and 941 have released and
S ;-relay 505 has eperated thus msurmg that the U
. switching circuits will-be in condition to properly -
‘respond to the next signal transmitted over the -
receiving channel to selectively start the desired == -
. _trensmltter and. ra,sseclate 1t Wlth tiensmlttmg[ R
- channel of the pertylme o T e e
. In a similar manner, re]ay 331 upen opemtmn TR
- completes circuits for maintaining itself operated - |
45 |

under control of relays 630, 631, 632. 629 and 648,

| Censequentl:?, relay 637 will net 1e1eese after 11:_!-._:[ o ,'
~ has once operated until all of these relays have - - R
‘This arrangement insureg that switch-- -~

© ing relay 530 631,632, 629 and 648 Wll] all be re.._:__:__._
50

released.

) leased and in cendltmn to properly resmnd to o
. switching signals transmitteq over the reeewmg; L
~channel of the party line, preceding the next T
The corresponding keys, relays, and
'elremts at the other secondary smtchmg overete-:_ EEREE
in substantlelly the same manner as. deecrlbed B

ebeve - -
‘What, is elmmed is: - - L AR
-1, Inm a, telegraph system a selecter eontrelled-j .

by permutation code cembmatmns a first group
of switching devices, a. second gleup of said- de- '
- -vices; anparatus responsive to a predetermmed_ﬁ“;'-._fﬁ_j |
*__'._-greup of code combinations received in.a con- R
- secutive order for operatively associating said -
fil st group of switching devices with said selector S
iﬁ5;2for control by. succeedmg code combinations, .
~.other apparatus for operatively associating said - |
- ‘'second. group. of switching devices thh said selec- - -

~tor for control by succeeding code cembmatlene I,
- which are of the same character as. seld ﬁrst-—f SR

0

mentle-ned succeeding code - combination.

2. In a telegraph system, a plurality ef te]e-{
._;:.gre,ph stations, a telegraph transmission path =~
-~ extending to all said stations; telegraph trans-- .

‘mitting apparatus. located at-a plurality of said =~
sta.tmns telegra.ph reeelvmg appa,retus leca,ted at; AR

', | "Wlth key 5?6 operated it 15 1mp0831b1e to. start anyf?

cround
- through right-hand operated contacts of kEy 516,
winding of relay 637 to battery, through the IOWer s
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& plurality of S&ld stetlons smtchmg eqmpment
for selectively controlling said transmitiing appa-
ratus in accordance with telegraph signals trans-

. mitted over said line when said telegraph signals
are preceded by predetermined signals, other.

swﬂ:chmg apparatus for seleetwely controlling

- ‘said receiving apparatus in’ response to the same
telegraph signals when preceded by other pre-_ ..

. determmed telegraph sagnale

- 3. In a telegraph system, & plurehty ef tele—--
B -grap]g stations, & telegraph transmission system

extending to all said stations, telegraph trans-

. mitting apparatus located at a plurality of said
- stations each of which 1is designated by a tele-
- graph code, telegraph receiving apparatus located

2 366 733

a - recejver to recewe incidental fto the transrms--

sion of the intelligence are accomphshed by re-

“mote control by a chosen sequence of code com-
binations, which comprises, transmitting one: and o

the same code combination for selectively con- -

;trollmﬂ‘ a transmitter to transmlt and condition- -
ing a receiver to recelve dependent upon the |

- transmission precedent to said code cembmetmn
. of different actwetmg signaling conditions.

10

- upon said channel, the method of operating which
comprises, transmitting code- combinations as-

at a plurality of said stations each of which is

 designated by a telegraph code, said code desigha-

‘tions for designating said receiving apparatus and
' said transmission apparatus including the same
- combinations, switching apparatus for controlling

- gaid transmitting apparatus and sald receiving .

~ apparatus upon reception of the respectlve code
 combinations designating the respective appa-

7. In a system, in which message code groups.

are accompanied by address code groups for the

purpose of directing message code groups incom-

ing to a channel to selected stations of address

signed to stations upon the chennel to cause the

direction to such stations of messages addressed

 thereto and transmitting another code combina-.

0

ratus and means responsive to predetermined

sienals preceding said designating combinations .
for distinguishing between code. combinations for

controlling said transmitting a,pperetus and the

same cembmatlens for controllmg said recewmg -

.a.pperatus
4. Tn a telegra,ph system a plurehty of tele-
graph stations, telegraph transmission paths ex-

tion for causing the reception at at least one sta-_' -
tion upon said channel of all message code groups

incoming to said channel but not aecempamed}

by code addresses eemgned to any statmn upon' '
said channel.. |

~ 8. In a telegraph system 2) ﬁrst group of tele-
25 graph instruments, a second group of telegraph
instruments, a first group of switching devices
for controlling said first eroup of telegraph in- .
struments, a second group of switching devices

- for controlling said second group of telegraph L
30

instruments, signal responsive apparatus, instru-

~ mentalities responsive to a predetermined con-

tending between said stetmns telegraph trans<

- mitting apparatus located at a plurality of sald___
- stations each of which is designated by a pre-
determmed telegraph signal, telegraph receiving : 3

apparatus located at a. plurality of said stations

each of which is designated by a predetermmed_'
‘telegraph signal, a first group of switching de-

- vices for controlling said transmitting eppere,tus

Pl
&

secutive group of permutation code signals for

establishing an operative connection between said’

‘signal responsive apparatus and said first group

of switching devices, other instrumentalities re-

~ sponsive to a predetermined pattern of signaling
conditions for establishing an operative connec-

. ‘tion. between said signal responsive apparatus and

g second group of switching apparatus for con- : 40

~ trolling said receiving apparatus upon the recep-

tion of resnectwe signals de51gnet1ng the respec-

tive apparatus and means. responsive to prede-

termined. signals preceding said demgnetmg sig-
nals for distinguishing between code combina- "4
tions for controlling said fransmitting apparatus

' ‘and the same signals for eontrellmg said receiv-

said second group of switching devices, apparatus |
responsive ‘to all signals other than said prede-

termined group of mgnals and said pattern of

sighaling conditions for cahnceling the effect of

- the first signals of said first group of predeter-—

‘mined consecutive sighals and means responsive

to said pattern of sighaling conditions for dlS- N

~ abling said canceling instrumentalities.

- ing epparetus and other switching epperatus re-

sponsive to other telegraph signals ior extending
the transmission system to a ‘plurality of said

receiving devices when said first mentioned

 switching apparatus fails to extend said channel
to any of said receiving apparatus in response fo

transmission of signals preceded by 31gnals desig-
nating receiving apparatus.

5. In a telegraph- system, a plurality of tele-

graph stations, telegraph transmission paths ex-
tending between said stations, telegraph receiv-
ing devices located at, each of a plurality of said
‘stations each of which is designated by preas-
signed permute,tmn code signals, switching ap-

paratus for selectively extending said transmis-

. sion path to each of said receiving devices, con-

- 9. In a telegraph system, a signal reSpenswe;

devme and selector mechanism controlled there-

by, a first group of switching devices, a second

group of switching devices, apparatus respon-
sive to a predetermmed and consecutive group
of 51gnels for establishing an operative connec-

- tion between said first group of switching devices
“and said selector mechanism, apparatus respon— |

R
1

‘sive to a predetermined pattern of signaling con-
ditions for establishing an operative connection

 between said selector mechanism and said second

‘60

group of switching devices, instrumentalities re-
sponsive to all signals and sighaling conditions
other than said predetermined and consecutive
group and said predetermmed pattern of s1gnel- |

ing conditions for canceling the effect of the ﬁrst

" trol equipment responsive to the signals designat- -

ing said stations and controlling said switching ¢

appraratus and extending said path to the respec-
‘tive receiving devices, other switching apparatus

for extending said path fo at least oné of said
_ receiving devices when said first switching ap-
.peratus does not extend said path to any of said -

receiving devices.

- 6. The method of eperetmg Q system in Whlch-

_portlen of said group of predetermined consecu-
tive signaling conditions and other mstrumen- |
talities responsive to said pattern of signaling .

- conditions when received durmg said predeter-.

intelligence is transmitted by permutation code

combinations and selective control of a trans-

mltter to transmit and selectwe cend1t10n1ng of &

15

mined group of consecutive signaling conditions .
for disabling said canceling instrumentalities. -

10. A method of selectively controlling a plu- .

rality of groups of telegraph instruments which
. comprises trensmlttlng a, predetermmed and con-
Isecutwe group of signals followed by a selective
‘signal for selectively centmlhng che group of
said instruments, transmitting another group of

predetermined sighaling ' conditions followed by -
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