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. (Cl 179—17) |

S ] | 22 Clalms.
- This 1nve11t10n reletes te eutematm telephone"-

'systems and particularly to-communication fa- =

~ cilities - furnished by small cominunity dial of-
~ fices at which a plurehty of party telephone lines

-An ebJ ect of the mventmn is to pro- .
- vide a system of this kmd that is eeenemwally

termmate

~constructed,

slmple
memtamed |

‘equipment which is fully selective in character,

- and which requires a- mlmmum number of re-_‘_ |
- leys for its operation. - = - T

- 1t is another object of the mventmn te prowde
an improved allotter or-distributor: arrangement-._'
associated with the dll-relay finder links, whereby
the lines are divided into sub-groups, with the
lines in each sub-group being normally served by
“the line finders of the associated sub-groups and
with an automatic group transfer arrangement
whickh is efféctive to transfer calls from lines of -

m eperatlen and ea.slly-'_f,'

Flg 1 shews a plen for errangmg the Varmus'_ U

other ﬁgures of the- ClICllltS, .

- Fig. 2 shows a line circuit end a portmn of the'_"’; '

_'_.cemmon marking and.lockout. circuits; - °

10
 type, automatic line seleetmg and:. cennectmg"s-

-'-15;'

20

2 peltlcmal sue-ﬂ‘roup into: the ﬁnders of | the'f-_:

" non-associated sub- greup in the case Of busy or_ |
- troubie conditions. . -
It is a further object of the mventmn to pro-

 vide an improved marker and. lockout arrange- | rmgmg meehmes in a manner which will: be -

ment, which is S0 arranged that- 51multane0us

calls in-a suo- gwup of lines will not cause faulty' '
cperation- of the eqmpment ‘such -as selecting.

more than one line by a-single- ﬁnder or seleetmg
one line by more than one finder.- | -

It is an additional object of the inventmn to
provide an automatic ringing maehme transfer

arrangement; whereby a trouble condition in the

35
common ringing or interrupter apparatus is effec- -

tive to automatically switch over to the other _. |

Or reserve ringing equipment,

- Another additional object- of the mventwn 1s'; .

';ite arrgnge tne circuits of the common’ ringing
- eqmpment SO
- party having authority to make such connections,
can dial special numbers for switching from one
ringi

ordinary subscribers in the system cannot con-

ng machine equipment to the other, but
45

4-0 .
that a toll epereter or other

nect with these numbers for ‘effecting such a'-' “

transfer. In this connection, g signal is given to

indicate. te ‘the eperator Whmh machme 1s in .

eperetmn R | | |
Further f eetures 01 the 1nvent10n pertam 10

the particular arrangement of the circuit ele-
ments wherasby the above euthned and addltlenal_ |

| eneretmg features are attained.

50

- link; - L e
| F1g 9 shews the mreult 01 a, modlﬁed t1me re- .

30

- TLOZI,
23 of eut of

~Fig. 3 shows a. sm"

Flg 8 mdleetes the common time release: mr- :

| -'-cmt ‘which is for the purpose of- eutemetleelly R

releesmﬂ* a ,“permenent” frem the eonnecter 3

lease errengement for the purpose of automati~

| eelly releasing a talking eennectlen after a pre-_-,;’ o
25 determmed time interval; . : S0

“Fig." 10 shews the- elreults for eentrellmg the-”"

fully described "in- the fellewmg speelﬁcatlon

Figs, 11 end 12 shew the 1elay type revertmg ~_ )

cell mreult

- Fig ‘11A is a ehelt 111ustret1ng tne eeuntmg-_.-__ o
‘relays left epereted arter the Vaneus 1mpulses '
are transmitted; N - L

- Fig. 18:is"a bleck cuegram end smgle lme lay-k S
- out of the system. - - | o

A detailed descrletlen Wlll new be made ef a
'call which is ‘assumed to be: estebhshed frem a._-._'-i. L

ealhng ShOSCllbel A toa ea,lled subscrlber

operating tens lockout relay TLOQi N
tends from positive battery, back contact 24 of

‘relay TLOZ{ and back contacts'of ail other tens -
lockout relays in series, back contact 22 of relay .

ba.ek ‘contact

Wmdmg of relay TLOZI

relay CO, front contact 24 of relay

LR and-upper winding of relay LO ‘to negetwe'l'

This invention has been 111ustreted m the. -

ar‘eempenymg dremngs 111 Wthh

-

‘battery. Relay TLO21 eperetes over this circuit. R
and, at back contact 21 opens the above de- ~
serlbed serle.:.-. mrcmt 50 thet ne other TLO relay" - |

__ cient portion of the comm(}nf S

eHotter circuits for each sub-group of lines:to =
- ebtem an u11delsta,namg ef the present mven-q-_

| - tion;. | N - : i

- If-is & fur ther obJeet of the present mvenrtlon U

| _Fig. 4 shows a portmn of 3. hne ﬁnder 01rcu1t o
_._te provide, for use in a system of :the all-relay |

mth the eeﬂneetmg pertmn of a. selecter 111113-
- trated; - |

. Figs. 5 eﬂd 6 when pleced tegether in . the T
'order named. and ‘with correspondingly::num-
 bered lmes m. ahnement shew a cennector 11nk EESE
-_clreult o T Tt T
Fig. 7 shews a portmn of the line- c,onneeter__. SR
'Whlen is associated with each connector link;-: =~ =0

_Removing the receiver at the calling stetmn SRR T
closes a circuit for-operating line relay LR, which =~ - = -
extends from positive battery, upper winding of =~ . -
relay LR, back contact §8 of lockout relay LO, -

- over the line“circuit, by way of back contact {9
of relay LO and lower winding of relay LR to
‘negative bautery Relay LR closes a circuit for
‘which ex-



Tl

- . a .
- . .-
- - ' -
- - -- .
[
. - '
. a—
- 4 -
L]
- '

' r

out 181::1;37 ULO{, which ex

'tn_

tact 26 of ielay CO, front contact 27 of relay

- LO,’ Wlll»‘;lllg of rx.,la,j ULOH, hack. contact 29 of

_relay ULOY, back contact 28 of relay ULOO and

all other S}.mlla:r' back contacts of other ULO
relays, to negative battery through resistance 3.1

Tens continuity alarm relay TCA and units -
| cult of rela,y;; {ALP and IALG at back contact.
38, whiech ef
~-4yith the closure of front contact 38 of relay 1AL
5 'and ‘back contact §{ of relay IALP extending

contmw uf}" glarm relay UCA are conneutﬂd to the
ends of ©

time.

“will be 10 ULO relays (ULOI to ULOD inciusive)

~ .and 20. TLO relays (TLO2{ to TLO29 inclusive
- and TLO3I1 to TLO23 inclusive).
“there. is one ULO relay for all lines in the group

~ baving.the same units digit and there is one TLO
relay.for every 10 linesin‘the: gmup

'_?-ff'LO operated, contacts 8. anﬂ 18

- TLO2I and- ULOE .eperated,

| ne chain circuits of -the TLO: a:fld ULOj

relays rear ctively and operate to bring:in an’

“alarm if one of the associated chain circuits goes’*

'open and sbays opea for an abnormal permd of-_

| e crofallotter rélays.. sSince relay [ALP is slow acting,

- the. closure of this cir cuit at back contact G is |

o dela

'-relays of-the next link if: the lucmm T'ela.ys of Flg |
-.2 are-a littie ;slow in. releasmg

.in other. wWOordas,

With relay.
open . up: the
- _.above described. circuit -of relay LR but ‘ancther

circuit may be. traced for this: relay through bhack -

" contacts 32 and 23 of relay CO. -With .relays
as.above described,
@ circuit is.completed for. operattng allotter re-

2 325 877

L of the gl’GLp can operate a.t tms tr'nc Relay 1O
- also operates over the above. described circuit -
-and completas a-circuit for cperating Umts lock~
| ends from positive
" battery, front contact 25 of relay LR, back con--

- as relay l AL is operated, it locks 1tself operated
~-until-all of the finders are used up to and includ-
ing the last, when the above described locking
-circult, inciuding contact 68 of "
relay, is ope ened.

the ].E.Su eulo Leet

as front cbmact 58 applying positive batb.._..u %6

_;the 10!31&'1"15 circuit for the associated ‘AL relay is
‘to prevent premature 1elease of this AL relay of a
link which' is taken for use when tl he last link of -
_7the sub-group is already in use. - -

- The ot}er&t‘ﬁn of relay {AT. cpens up i he cir-

ects: the reTease of these two relays,

- the' starumg wire czrcmt through to the next groun

It Wlﬂ he assumed tﬂau thele are ‘?30 hnes in
‘a group and that this group is divided into two *
sub-groups of 100 lines each. . Consequently, there o

~u

-~ peater relay |ALP which extends from- posmfe,f

__”battery, front contact 34 of reiay ULOI,
contact. 5 .of reiay TLOZ21,

thls latter relay R - |
SAcircuit is now closed fcr Operam units
ﬁnder relay UF{ of the. line. Ilﬂder wiich- e tends

front 7
| back comact 35 of
“dash.pot repeater reiay DPR, conduc tor- 91, babla.- "
~ caontact. 38. of aliotter relay fAL and winding of
- relay. 1ALP. to negative pbattery. The closure of
front.contact 33 of relay. IALP extends this cir-
cuit to:alloter glOUp relay IALG mr operatmg.

-'.z']cult for 1»31%3? U4,
-_battﬁry fr nnt Q{mtact 02 Df 1‘&1&3«'— iSA, front con-

?taot L ER and winging. of:relay UFi 1o negative
“batsery.

ad sl iightly to prevent operating the &Houfer_

‘The opﬂmtmn of relay 1SA }ﬁsiﬂs a 1{}ﬂkmg 011-
Which eﬁztﬂnas 1rom pesitive

A simiiar lackmﬂ' circuif is also .com-
pleted fGl relay TF2 by way of front. contact 64
and-winding -of. this :latter relay. This locks

these two.finder *”ela,ys aS l{)flﬂ‘ a5 thn.... connection
+ is maintained by t};e clm
,_lng line.

¥ urcult a,cress Lhe L&H-

The closilrﬂ of contact .,n 11c rel y ISA extmas

posn;lve battery through fr ont contact §5.of rejay
O and. front contact 67.of relay TP 4o the
.sleeve. conﬁuctol S of: uhe

calling line, wnich ex-

_-tends ba L-through the wmdlms of relays CO

and L0 to negative batte.xy This posmw bat-

-tery functions Lo make the. 08.1111.1,,_, iine ‘busy and

='1t a,lso opemues I‘EI&Y CO: of the cmhm e civ-

= F o

g as relay L=

,_1_,6 _Qﬂﬁ_l‘&wd _I'EGSJ.IV_&- D&t_t..ﬁ—-y._ﬂl‘l um, sleave goa-

:ductor of the calling line:is appl ied . t0-one ter-

from positive battery, front-contact 43 of relay -

conductor &4, front. contact 43 .of- relay

SULOI,

JALG, conductor- 24 and winding of relay UERi

~to negatwe battery. -A circuit is also 01036{3 for
-operating tens finder relay TF21 of the line ﬂnder,

of relay TR21 to. negatwe battery..

‘minal of the lower. Winding- E}f relay LO B0U, witn

relay CO operated, pesitive ba’&te«r 1S &ppﬂlt,u 40

_.;l;;;_-;.txle obher terminal of the lower mndmg of relay

~.LO by way-of front contacts 25 and 2.

- This an-

;—.pllC&thn of the same potentlal to beul" tfrmm&ls

o0

-With: relays TF2i and UXI opﬂrated t‘ae tlp.

o and ring conductors T and R of the calling line’
-are extended through front contacts £8 and 50
.of relay TF2i and front. con_taots 5i and 52 of

“relay UPH{,. ba,ck contacts 53 and ,,53 of link cut

_off relay. LCO and the Wmdmﬂ's of callmg brrdge

_relay ICB to positive and negative battery, re-

spectwely The closed circuit across the calling
-line energizes relay ICB Wthh closiﬂs a circuit

-at its front contact 58 for Gpemtmg siow. actmg o

relay ISA..

-The. opera,tlon of relay iSA cleses a 011 cmt &t-:-'

1ts front contact 51, to allotter conduutar AL and
- the lower Wlndmg m relay IAL I{}r oper a‘tmg this

latter relay. Relay IAL closes a locking circuit .
for itself from po,sutwe battery, front contact 58

of relay {ALP, front contact 59 and upper winding .-

701135 fwm; w*lt&c* i durmg the nurma,l eg ration

clrcult also extenqs to-positive bat ery hy. way of

of relay IAL to negatwe battely Th1s locking

back contact (1] of relay 3%L Smcc., it is a5~

B sumed that there are 8 11“'18 ﬁ*qders in the sub-
group and consequemly there are 8. allotter re-
15

lays, this means tﬂat When ax allotter relay, such

u{i

.series -circuit. “including
AGTEF.. “This circuit,:in the above assumed cal,
-18. openeﬂ ot bha ck. Bﬁﬁtﬂﬂh Eﬂ a,im ﬂ"fseCm tlie re-
"'?-lease of: relay IGTF LT B

of the lower. winging of relay LO PPEVERILS . (UL~

which extends from positive battery,. front CoR- ._..'?,-.:rcnt ﬂow in tuls winding, so th&t
tact 45 of relay TLO2{, conductor 45, front con-

-tact 471 of relay (ALG, conductor &-8 aﬂd Wmdmg'

4

tie CUry Ef‘*t in

its upper -winding . mmf.ttauns thls Teiay operated.

With. reiays CO. and 1.0 epembmd tnes 31;111;: line

4s disconnected from rela,y LR and thm l.dqtcl re-
Jay.releases..

The Oper: atmn of re]a,y CO ot:;ens un me ahave
desl,rmed Circud t of  relays 'I‘]‘..Oa.:i andd UuO: for
1eleasmg these. rala,:,za ThlS opens up the crer-
~ating’ circuits of the. ﬁnder 1el&vs But these 1e-
-lays :are . ockﬂd over the abave Q&E‘:Cil:JEd 1oeKing
mrcwts. SO : N

- The- 0]_3"—"-1&:.10“’1 01 Lelay '""LOE! 0T a*ly of thﬂ
TLO relays in the -first sub—gmun OPRens un -4
greup transter ielay

Relay 1GTE closes & czrcmf &t 1i;'=- mc‘c c'*ntau.,t

49 for energizing: the -#1 dash-pot relay. ‘This
d ash-—pot relay is adjubted so that it wili qm: Cin3e

of thﬂ system ccns'ﬂquently 1elay !DP wnl not

Jhe opelatea ":..Lulmff. SLlCh nmm.«.,,l opclat on. A

~call in the Sﬁcond sub-group is effective to open
| up a similay séries cireuit, mcluamg back contact

iﬂ of 1eia.y TLOHI, Whlcl‘l mamt&ms gmup trans-

Tae purpose of a contact sucin
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-fer relay 2GTE normally energlzed If the call in
this second sub-group is handled in a normal
manner, the closure of back contact 12 of relay

- 2GTT energizes the: #2 dash-pot relay but .this -
relay does not have time to close its front con= -
tact 78.. 'In the event that, due to some faulty cir-. -

“cuit condition, -the calling line is not:extended

through to the ICB and 1SA relays of the line

finder, or the 1SA relay does not extend positive

battery back cver the sleeve conductor for oper-

“example this effects the operation of relay {DPR

10
ating the CO relay of the .calling line; then the
dash-pot relay has time to.operate. In the above |

‘and its contact 38 switches the start wire from -

conductor 31 to conductor 11, which leads th rough

 back contact 18 of relay 11AL of the second al- -

lotter group to operate relays | LALP and {{ALG.

-This connects conductors 41 and 45 by way of

. front contacts 74. and 75 to finder relays of the
first finder in the second sub-group. Then the

. finder relays and the associated CB and SA relays
operate in a manner similar to that above de-

-scribed, with the call being ha.ndle'i by tﬂe ﬁnder
___111 the second sub-group. -

In the event that the call orlgmates in the sec-

ond subgroup and that the calling line fails to be

-properly - found, the #2 dash-pot: relay will oper-

ate for effecting the operation of relay . 2DPR
and this relay in turn switches the start wire 16

‘of the second group from conductor 11 to con-

ductor 31. - This is. effected by contact 19. of

- relay ZDPR and the energization of conductor .

'3?’ allots a finder in the first sub-group. .
It is believed that the above EXplanatlon in-

' ﬁlC&tES how .calls in each of the two sub grOUps‘“
- care. normally handled by finders in .the asso-
 ciated sub-gr oups and how, in the event of a

20

e
v |

“relays
~_01rcu1ts if desired. I
It will be noted that the operatlon of 1ela,y-_--i.__' B
JALG closes a circuit.at its front contact: 219 by

lay ICB,
-callmg llne

. -
' . . - a
. r . "
. . '
. . .. -
L} ) - . b )
bl - ) 1 .- . a
. r. r
. . L
N
. '
\ .
- ' . 1 b
- e ,

| partlcula,r ﬁnder will remain busy untll calls* R

"~ have -progressed through all-the finders in the
“associated sub-group. It will be understood that =~ - -
and EDPR C&“l comrol al:z,fm. R

{DPR

 way of booster conductor BR for operating:re-

‘which" circuit Is- mdependent of the = . ]
‘This -is for the purpose of posi-. L0

~ tively operating the CB relay of the finder, so the Lo

“allotter and marking: relays will be sure.to.clear =~ =

R~ outand not lockout succeeding calls in the event .

of a high resistance leak on some line which =~ . |

‘would - operate relay LR but "101: opelatﬂ the-‘--:.“-i- -

_’CB relay : : . T

It will be assumed t"la,t the callmg subscrlber e

-'Operates his dial to select substation-B of Fig. 7~

The first turn of -

which is assumed to be #2321,
the dial Operates the first. splector (not shewn)

of the system to select: a connector link in the - .
second hundreds group:. When tliis selection is: S
‘made, in a manner thh is well- understood;j._;i--_;.j
by those skilled in.the art; contacts 83, 84 and
89_of the selector are. closed to -extend. tﬂ.e tip,

- ring and sleeve conductms of the: callmw line to

- conductors $8; 81, and 88 of the connector link
”"hls extenswn of the tip and s
ring conductors is by way of front contacts 83.

".-_Shown in Fig. 5.

~ usual “cut-through’ relay - 01 the selector: and

which operates when: the. first selector opel a,umn

~ has been completed.- e : * | e
. The extension of the closed cir cmt of - the call-— T

5 ing line to conductors 88 and 87 of the con- =

~ nector link completes a mrcmn mcluciimg the

and 99 of ‘relay- LCO of Fig, 4, which relay 1s the

ca,llmg line, by way of hack contams 9§ and. 92

- ~faully condition, a finder of a normally non-as- *
-sociated. sub-group will_step in and take care of

thre call. The circuits-are also arranged so that,

40
-in the event all finders in a sub-group are 1311.'5;;5;,,}j |
the start wire will be extended to a fi nder in the -

| non-assocmted sub-group. - I'or example ‘in the

case of the above assumed ca.ll if all finders of
- the first sub-group are busy .all of the allotter -

reiays shown in the. lower p01t10n of Fig. 3, such

- as relays fAL, 2AL and 8AL will be operated o
. Now when positive battery is applied to con-
~ .ductor 37 .as:.above" descrlbed the ‘circuit.ex-"
- tends through front contact 38 of relay fAL,

“pack contact 8! of relay [ALP and similar front
contacts cof all other AL relays and back contacts

~of all other ALP relays to conductor 11, which - "

leads to contact 18 of relay 1{AL and thence to
allioter. relays -of - the non-associated sub- |
" A similar circuit extends through front
contacts of the AL relays and back contacts of

group.

the ALP relays of the upper sub-group to con-

ductor 89 and thence to conductor 37, which car-
.ries this starter wire irom the upper sub-f-froup.

to- the allotter relays of the lower - sub-group.

It will Le noted that there is a circuit completed

60

“through front contact 82 of relay iDPR and front =

_contact 81 of relay IALP to the upper winding-
of relay 1AL. ‘This circuit, ‘and other similar

. ¢ircuits to other AL relays, is for.the purpose
-~ .of operating the AL relay and thus making the
L assoulated finder busy-in the event that. the ALP
 relay aliotts a certain finder and, due to a faulty
c,undmon the connection.is not properly handled
- In other words, when -relay

'-'-.__';Ly this finder.
_{ALP operates and then, due to such a faulty
conditien, relay 1DPR operates relay 1AL is

 operated and locked to make this. finder busy

It wﬂl be ewdent that this .75

'_;to the next call

65 i

70
~digit, #3, selects the:tens connecting . relay-to -

~which this line is connected, the third digit, #2, . o

~ Ing relay 2SA. -

slow actmg repeater- felay SAP. - |
preparing relay CX is now.oper ated OVer a, 011'—_;-}?-‘ AR
5 -cuit extending from positive battery, front con--- - - - |
. r,tact 95 of relay SAP back contact 124 of counter.f—' Poot
. release repeater- re}a,r ‘CRLP;.back contact e
~of-trip relay TR, conductor- 17, back contacts;-‘
“in - series of all- counting - relays from: CO:to. ..
Cl inclusive, W_nch includes hack cmtacl.,s 8% and |
- 8T, and Wlndlng of relay CX. 1o negative, b&t-—--? o

- tery. The operation of .relay €X ‘prepares. a-
-g__'locklng circuit for itself which is effective to .

. maintain this relay. operated ab.the time. of =

5 the transmission of the first impulse, this lock- .
-ing circuit extendmg from pos1t11re pattery, front-_ -
~contact 95 of relay :SAP, back contact 98 of re~

15, front -contact: 98- and © .
winding of relay CX to negatwe battely ----- This-
locking . circuit. is estabhsbed to maintain relay = -
'CX operated during the transmlssmru of the first -~ -

of ‘answering bridge relay AB to the windings

. of relay 2CB,; thus. operatmg thls relay, which. |
closes a Cir cult at its front contact 93 for operat--
The operation of relay 2SA closes -

a circuit at its front contact: 84 for Uperatmg_.-f

lay 2CB, conductor

impulse of the series: an d- srmlar locking - cu'--'

cuits are provided for the other- cou‘"ltmg re- .-
lays to maintain a cauntm@f relay. operated dur- BRI
ing the transmission of an impulse which op- =
erates the next succe edmﬂr countmg relay I 7
~ was assumed ‘that called sub-station B.is se~ L
- lect ed by dla,lmg #2..-:,2; ~
“first - digit, #2, operates.

" .‘This-means that -the

.selects the units connecting relay for ‘picking out

~ _the-particular line in the group selected by the B
tens connectmg 1elay and the fourth d1 11; #1

The: counter= - ..

03':‘_{_' |

the selector to- ._-,elect“-'_:i___.____- 0
an idle connector in. the group, that the second v



- relayiCil.

.. ileage ‘relay 'CRL

a

«eé}ects the pﬂﬂ‘t‘ cular. ffrequency fe"r' rmginﬂ "bhe

- :;mned stationion the: selected iline.-

I The tmnemlesmn of the three i .upulees ,.e‘*fter
the: eonneete-l is sselected, EﬁECbS ‘the  release =0of -
relay  2CB, once for each 1mpulee Followed by

the . c*'\ntmeed energr"abmn of ‘vhis- relay gfter
Ro-

' ‘the’ three ‘impulses "have been ‘transmitted.
calling “that- relay :CX wwas- fefperated swhen the

| :3*325;.377

necting welay TCB mhich ex:eentis imm positive

o ibattery front contact 5 .of relay SAP, swinding
- gf relay \CRL, back .contact of rthe make-thefere-

&5

~ gennector "Wwas iseized, ‘the First impilse -closes :a

' : mrcmt foroperaiing 1e..=ary ci Wh;(}h extends from
Ppositive battery, bacdk -contact ¥3 of relay ECE,
Tront contsct 190 :0f relay: 254 badk-‘conbact i

Relay Ci opens up the above described. aperating

| direuit for 1'611::,3’ CX o at leaek ‘contact 81 and ex-~

T tends this-cireuit threugh frfmt rcontact Tlitosthe
yrinding ‘of relay .CH. Relay CX -ifloes -1t Te-

lease at this time-because of the gbove deseriped :

IGGl{i"lg ewcuat threugh bee’k eemeetT% sof :eeley
QOB

30
guch a5 'TCH,

“hreak:combination 30 of s;xrelay CHO, front con-
tact 113 of relay "CRL, back eentactsfl 44 and k5

.-of itrens*’er relays “TF2 and: 'ZEFI,_.cenduetﬁr 106,

‘front -contact <k{7.of relay:C3,:conductor: m.'_end
awmdmg of relay TC3 to megative -battery bl

K understeed vhat, -if rsome dther ‘nuher SWas

Gialed :for- ‘the >tenswdigit some sebher “TC relay,
TCR -or sthe:like: would: have :been

~operated in eccemance with the selecticn -made

of -ringing rélay RI, ‘back :contact i 02:iof: eut--mi'f
- xelay Cl,-.conductor (i, front: cenitact 188:iof relay =
 'CX and winding of. relafy C{:to negativerbattery. .1

By the cm;ntm,

;relay, deft: apenated in Leep.mm |
fte the number. -of impulges:in this:digit. -
Since the above. described operating cn‘emt for

| reley BC3 vincludes - the winding : of ‘relay CTRL, .

o relay TCS3 :will ibe ‘eperated -anyg relgyCRL swill

- he-held ‘operated.: over -this . circuit. ‘The.opera-
Aion of 'relay TCB closes: a lacking.cireuit for: it-

:self; :which "extends from positive rhattery, front

scontact 18 .of rélay {SAP, front :conpaet L8 :Gf-

When veley ‘ECB ennrg,.ze-s ee;fter ube ‘trenemie- |

- eien cof the first impulse,-the locking eircuit: and
rélay CX, including “backcontact: §8, tis opened ..
“When the’ 2CB. relayre-
the ‘segond jmmprilse,

angd: :seley CX rcleases.
leeeee a1 vhes begummﬂ' of

aecking eireunit ds- ¢losed For relay Ci, whic¢h-ex-

- tends throug”l back.contact 83 of relay 2CB, batik

contact @Y. ofrélay CX and frerzt.veentact 45557 .
s ‘prevents the release of lrelf*y fC=l -

iwhile the circuit. is - clesed for operaving- relay

~ C2, which extends from positive battery by way
- of “eonvduetor= 1, -as-above deeembed ‘backcontact

+03- of relay CX front- contact 405 of Talgy CY

| -and Wmdmg of. treley C2- 10 »negabwe battery. “Re-
lay:CR opsrates,- -opens! the first leekmrr cipcyit
 #bove deseribed for-rélay ‘Clat back contaet 8
-.gnd “closes & “firgt ‘locking eir enzt for itsalf 4
“Relay :Ci is released at- t‘f}e

- frent: eonteet “E06; -
end -of :th 15. .second ! impulse ‘»W’*lee re}ey ZCB emr-
---n&tes to open-back conbact’&s. B |
“The-transmission of ‘the uhlrd 1mpulee
oo

 comtdct 487 of relay C2. ‘Relay C2

| 15 ef“eeu'

“"'.;'ﬁ“tlve $0-operate rélay U3 -over-tireahove des
- . opickup-econducter- i1, Whlch neW--meLadee f“fmt 3
' 4s prevetited

'- frem releesmg dmmg the tre,nsmzeelen -0f “tHhis.

~ductor 21,

uef

rélay CRLP,; :hack contact 190 of - relay TFiH, con-
front ::contzot 1122 qgnd w_mdmg of

relay TC3 _t_o negative battery. Et:will be:noted

thatuthiseireuit topositivebattery through front

cgontact i 18 of rxelay AP gpplies posibive. bat-

teryito.dhe left hand therminal 6f relay "TE ~while
positive battery isiapplied toithe right: hand ter-
mingloofithis: releﬂy by way .0l front: contact:i4 {9
af: 'rerleyﬁ CRLE.. “Thisiprevenss.the:operation :of
celgy T8 ab: this thme: . Furthermore,:the.con-

. mection - 50 - positive ‘battery: Mfeendueter 21 1is
- extended:through' frent contact :£22: of: rélay "TC3

-andrconcuictor:1 3, backsto the deft: hard terminal

‘e Wmdmg ¢t relayiCRL: and, -sinee positive

“'F'-\.Fp-l-

~hattery’is appliedrto the right hand termingl . of

ithis winding.iat cfremt —comtact ‘35 of ‘relay (BAP,

 dtds:shord-circuited and:released. . "Thereleasewf
relay:iCRL opens:up ithe:cireuit- of -conductor “f1

)
-‘hecemee of iepentcontaet 44 2 -and-positive batiery

e‘b I,rent conbact: £23,«which allows relay C3tove-
Bhortly. -afterithis, relay: CRELP iis released

g sagainapplied fo: conducter F1 -by: way-of -back

icontact 424 0f :reélay CRLP..
rallay CH
Horithe mext  digit;:

1This. :ggain operates
“to:prepare ithe counting- *r-e}a,y eircuits
- ‘Wihen :relay .CREP releases,

- .the -ahove.deseribed sshort cirouit :aronnd - relay

" dmpulse because of-the -second ~locking - cwmpt,‘

iwhich' is completed by ‘way-of bask cemaet £& 6t
irelay 2CB, back contacts #9- end 43491 ¥eixys CK
- and Cl-and: flem -contaet 182 of ‘relayCe.

| "*cult f~rem eelay 02 te «relay 03
| _'eecend leckmﬂ' euc 1t 18- opened e,t beck CG’I‘L&G[}

88 of - relay:2CB. This leaves: reley 03 epermed
- "a-nd all: other eeuntmg relays released. SRR

- JAt the Dbeginning of the series -6f- 1mpule

'-'ciremt is-closed for: eper'atrnn' change -over- rel
‘CHO whicdh includes the above-descrived ‘piek un -
conductor 1. “Relay _CI_-IVC%),f:‘i
~ lease, remains-operated ‘during the transnrission

‘of- each serieg of Impulees and relee;ees at theend
. of:the: series-of lmpmses

- CHO ‘dloses -a eircuit ‘for operating -counter -re-
swhieh - e;:tends ‘from- positive
b&ttery, front-‘eontact-§5 of relay SAP ~winding

heing ~stow “te “re-

"The operation of relay

-»’IZE‘I ig: onened at-conteact: 419 which allows relay

TP $oweper ateiovera’ circuit:extending:from posi-

50

S i
- dact ID3-0f relay C3-switéhes: ﬁhe First loeki ing-cir-
ﬁt the: end of-___

95 -

iC2:over cirouits dbovesdescribed :and, since relay

60

Ga

wof-relay’ CRL; front contact 119-of relay CT-IOJend :

resistance Hl to negative battery. Relay CRL

© . relay-CHO- releases: at the end-of the ‘series- ef ~1m-

il - -aptrlses *a, c1rcu1~t is cleeed for opera,tmcr tens cen—

Hive bastery; front contact (18:of relayBAP, wind-

g .of:relay: TFi ; conductor: 124 ; front:contact: 422
and winding ef Ialay TG3 40 megatlve ‘battery. -
. ""Fhe . 4fransmission of the sthird. digit (#2) b0
Jlink s «effeotive "to weleage rélay

the “eonnecher
2CB twice "in: respense ‘totthe - lmpUrlees :Gf this
iGigit. This-is «effective o opergte: rélays ‘Cl -and

-CB: remains..energized iafter: the mecond.: imptise,
relay G2 will Temain: r.energlzed while relays  TX
and (Gt are releasedl, Rélay: CTHO :will “be-oper- -
sabedand ,relues d asbefore,xélaysCRLand CRIP -
syriltheoperated  and releagetdas heforesand: units
=emmectmg relay TCZ will e aoperated over 14
relrcuitieriending from-poesitive battery, front con-
tact:¥5 of belay SAP,winding: of relay CRL;bagk
wcontact of - the. ‘make shefore-bredk: cembmaitmn |
ab 0 of - relay  ([CHO, : front. contact - 143 .0 :xelay .
.CRL, hack .cantact 5t25 Lof relay *TH2, ‘front.con- .
tact. 25 of:relay - TRI,conductor !27 front -eon-

-~ icloses & -circuit for -operating relay CRLP: whmﬂw 70 Sbact 1282 0f relay TZ oonductor 14 .and - :wmdmg
. extends from -positive ‘battery, front contact 95
- ef relay SAP, front contact 112 of relay CRI-and

wwinding-of. reley CRLP t0=neﬂ=e,t1ve bettery “When

WOf ¢ relay UCZ tomegaitive IIee,ttery ~Relay CRL
ds "loeked:-as<before -until refay: U2 is- eperated
ee,n*d ts loeklng Cireuit ¢losed ut ~front cnntact'.
429, at which time-relay’ CRL-is reteased as be-

75 ¢ fere fellowed by ‘the release ""of 'I‘Elay CRLP,




- described c1reu1t

- ductor 131.

- _'centaet {37 of relay TCR, to conducter 131,
operates the cut-oif relay of the called hne and

2, 325 877

After relay CRLP releases follewmg the epera-—. |

tion of relay UC2, relay TPF2 is operated over -

& circuit. extendmg from posmve ba,ttery', front

| contact 118 of relay SAP, winding of relay TF2,
- conductor £30, front contact {29 and wmdmg of -
relay UC2 to *1egatwe battery. Durmg the inter- =

~ val between the release of relay CRIL: and relay
CRLP, relay C2 is released and ‘after relay CRLP
releases relay CX is"

Within the 1nterva1 between the operatzen of
relay UC?2 and the opera,tmn of relay T2, which

interval is of comparatively-long- time due to the -

~ resistance 135,

nnrglzed ever 1ts prewously 10

slow release of relay CRLP; a test:is made of

the called line. If thls line is 1d1 , there is an

tive potential is applied to' sleeve. conduetor 131

) from positive -hattery; fr ont contact 95 of relay-
. SAP, back contact 182 of relay BY, front con--
“CoN~

tacts 133 and 133 of relavs. TP2 -and T,
ductor SL, front contact 135 of relay Ucz frent

‘also makes this line busy-to other calls

In the event that the called lme is busy when |
_thls called line test is made, the p051t1‘ve battery
- on conductor {31 extends throuﬂ'h front: centa,cts
2T and 135 of the line connecting: relays, con-
dueter SL, front contact 123 of relay TPFI - back

~contact - 133 of relay TF2;

back contact of the
make- before-brea,k combmatwn 1238 and Wmdmg )

This

30

- of busy relay BY to negative battery.  This oper-
‘ates relay BY and, at its back contact 132; ‘pre-~ -

vents the.application of positive battery: te con~

ductor 131 while relay BY is maintained locked[“
- over g circuit including front contact 138 of its

_.35 .

‘make-before-break combination:-and front con-

' tact 85 of relay SAP. The busy tone is con-
*4{)
" ing front centact 139 of relay BY, back contact' .
- 1490 of relay CI, eondenser 141, fmnt eontact I421-'_
- of relay RI and condenser 143 to ' the -calling
‘The release of the: connectwn will -be the

nected to the calling line over a- mrcmt includ-

line,
“same.as will be described in connection with a

~ call to a - line which is not busy Relay RI is

- operated when the sta.tlon dlﬂ'lt IS dlaled as’ wﬂl

- be later explained. -

- Assuming the' called lme te be idle, then the'

| .GII‘CU.lm_ function as will now be described. Fol- 750

lowing the transmission of the wunits digit, ‘as. "

above described, the station d1g1t is transmltted .
- The" tra,ns- |
-eets the- Operatmn -
of ringing relay RI at the begmnmg of this sta-r-»
mission,. whether the called: hne

When -relay 2CB releases at -
the beginning of the first. station 1mnulse relay B

- which in the assumed case is #1,-
| ‘mission of the station digit e:

tion digit trans:
is. busy or idle.

CX is locked operated and relay CI ig- eperated
and locked as previously described. At the end

of this impulse, relay CX is. released and, since

it 1s assumed that one impulse-ig transmltted

relay Cl remainsg operated for selecting ‘16 eycle'?'

ringing current. Relays CHO, .CRIL and. CRLP

cperate af the beginning of the first: impulse, .
when relay CB.is 1e1ee d in- the prevmusly de-'

seribed manner, . - -
‘Relay RI is enereted ever 2, elrcmt whmh eX-
| te'lde from nemtwe battery, front contact 118 of

relay SAP, front contact 118 of relay CRLP; “front «.

eenta,et 129 of relay TF{, front contact 144 of

relay TF2, back contact ME of rela;y CI, winding -

of relay RI and resistance 35 to. nega,tlve bat-
tery.. A locking circuit is: elosed for ‘relay -RI
-Whlch extends from pesﬂ:we battery, frent cen—

15
absence - of- positive potential on lts sleeve con-
- Then when: relay TF2 onerates posi-

of relay..C#,

~contact 95 of relay SAP.

5 side of the line."

. go ~digit is 6 or more,

battery, front: contact 95 ef rﬂlay ‘SAP, 'winding

‘of relay CRIL;, back contact-of make-before-break S
~spring ‘combination 112 of rela,y CHO, front con--
tact 418 of relay CRL, front contact 125 of relayf;- o

TF2, back contact: | ﬂ? of relay BY and winding - -
of- I'elay CI to negative battery Smce the wind- -~
ingof relay CRL is included-in series with the =~
winding of relay CI, both relays are mamtmnedg;' .

~ operated and consequenblv relay CRLP is main- =~
tained operated: over & elreult meludmg front_, s
'écontact 112:0f relay CRL.- |

- TE wﬂl be Understeod that ether statmn dlglts-_ |

::a,le effective to ‘select ‘other frequencies for ap-
~~pl;w,a,w}rl te the called line by the di
binations ef 1mpul'=~‘es in-these other station digits L
-operating different combinations of counting re- .
“With counting: reley Cl operated as above - -
- ‘described, g circuit is- completed for: rmgmg the .
- .called  station: with 16 ¢yele current which: ex-
~ tends from the 16 cycle lead from the ringing: .
converter, front. contact of either load relay LD
orLD2, mterluntef 271, to the 18 cycle generator - -
Ccemmon and thencde by way of front contact 148 A
‘conductor -149, back ‘contact 150 of -
‘relay CHO,; winding of t?‘m relay TR; back: con~ -
152 and .
o483 of ‘re lays  RI -and CI, conductor TL; fmnt..__l_”. ~
 -contacts 154 and {55 of rela,js uCza - and TC3,
‘over the eonduetors of the called line, frent con=:- .
tacts 156 and 157 of relays TC3 and UC2, con~- -
‘ductor RL; front. contacts 158 and 59 of relays PP
CT and RI, back contact 187 of relay RV te posi- - - -
tive battery and thenee to» tbe e*her r-'=1de ef the L
__ ﬂrmﬂ'mﬂ' source. ... |
o IA the - event . that the ste,tlm d1 11: is. 6 te O
45 o
-eireuit extending f .arom the posﬂwe battery which o
- operates relay C8;:conductor {2, front contact -
161 of relay RI, hack contact 162 a,nd winding of -~
""_:rele,y RV -to -negative batfery.

lays..

tect Eeﬂ

cf relay RV, front: eenta,cts

mc?uswe then relay RV will’ be: operatecl over g j

~ - their ringers connected between the'tip side and

- ground and-thoese with stations digits 6 to O wﬂl'-:'_ -
 have their ringers: cenneeted between the rmg_-‘.
5 =:1de and ground. = . | B
- When the. called: party answers, rele,y TR is

| .-opera,ted and. at its front contact I53 short ‘cir-

15

cuits relay RI

'ftaet IIB of relay SAP front contact MB and:._ A
" winding of relay RI to nega,twe battery through

It will be understood that these -
operating ‘and locking circuits for relay RI are . -

-' ompleted when the station’ dlﬂ‘lt is transm1tted{ -

even- though' the called line is-busy.. When the -

~ called line is idle, the release  of - 1e,.a,y CHOat - .
~_the end of the station digit -closes a-circuit for =~ -
operating relay CI which -extends from pomtwe S

erent com-

‘Relay RV is .~
tocked - eperatec’ by means of. its: -make-before- = .
“break spring: combmatxen to. pemtwe battery- at - -
“The contacts 154 :gnd = -
- '188 reverse the-connection to the ringing-source =

so thai ringing. current is sent-out'over the-ring . =~
This-is effective to provide di- - -~
- vided circuit ringing by applying ringing current. - . -

‘1o the tip side of the line when the station digit. =

s 1: to 5 inclusive and by applymg rmﬂrmg cur- - o
- rent'to the ring side of the line when the station - - =«

In this‘event, the stations = =

Con.the line with sta,tmns digits .1 to 5 will have © -

for releasmg this relay. ‘The re- .~
lease of relay RI opens up the circuit to the -
ringing current source at front contacts 152 and .~ -
458 and eyten s the circuit of the .called line. - = .=
 through back:contacts: {52 and 159 to relay AB.

- *Palking .current.is eupphﬂd to- the called lme IR
threugh the windings of relay AB, talking eur- -~
rent:is. Qupphed to the calhnﬁ lme bhreugl the



: - ety left -operated),

ey which was eperated),
uRits eaﬂnactmg relay which was left operated) -
“TPF{. and TF2 are opened at fram; comtact 148 of
'- mlay BAP for effecting the release of these Te-
Jays.. R.e}ay €I is released by the opening. of

F;g 21,

- ﬂ,&ﬂﬁ;l??

| mndmgs of relay QCB and these two Hnes a.rej_
“induectively connected for com?&rsa:tmn by WaY o;f --

-«,cendensem A43.and 164, -

Relzay AB rveverses the gm’.nent t@ the ca‘lmg
~11m.. for. the: purpose of providing .supervision,
- enin box opearation and the like.

| ;'emrneﬁjslan is -controlled by tlhe calling party.

.Opening the circuit of the calling line effects tise -
release of relays 2CB, 284 and . SAP in seguense.

| Belay BAP disconnects -positive battery from the

cahirol comductor -at contact: 88, which aTects

the rerease of relays RV (if this relay is oper-

- akad), GRL, CRLP, Cl «(or any other couniing
the cut-off relay -of the

cailed. lme or relay BY in the event . that the

- 193113& hne was found te be busy.: The citcuits

- of relays TC3 (or any - other tens connecting. re-
| HC2. (or any -other

~ fxamt contmsct 98 of relay SAP and relay AB is
 released wither by the hanging up of the called
_pexty ar by the release -of relay-CI and the. mn-

:_-_-ﬁeqnenu opening -of its eontaets 183 and F58.

Referring to Figure 13, it 'will be observed that

rthe ‘first - seleetor cam:-select connector groups,
- _adter which the selected connector -in the -se-
- __-_-':‘-_lec:ted growup s eperated - as above described: to.
- seleat the called’ statien. - It will -also be neted
- ‘that the first selector -ean, by dialing the proper
It -wikl
o e umdersteood dhat more than one. reverting call
- -circuiX gy e provided to meet the require-

first digif, setect .a :revertmg eal}l eircuit.

;Mts {Cﬁf tra%

<all circuit’ shown in Pig. 12. Tt- will: aiso be
© sssumed that the calling suvbseriber first dials
 &he station: of the calling telephone (#8); then

dials the station of the called telembane (#2)
- angd then hanegs up the recetver. In descrlbmg'
- the operation-of the circuits relating to this feg~ -

 {ure-of the present invemtion, it will be: obvicus

- fromn the exmmple assumed how other digits.cor-

- pesponding to other calling: and .caled stations -
. may be wialed for setecting: &ther combma‘.tlms
B _;_,_ro:f ringing freemencies.

. Referring fo Figs. 11 and 12, it will be assumed
- _-'tl'mt the tip, ring and sleeve canductors of the

- eakliing line are comnected to the tip, xing anﬂ |

- sleeve contactars of the reverting call circuit by
- wmyof selector contacts 165, 166 and 167 of Fig.
4 This means that the calling line *wrrll__be_ex- .
- tendod by-way of comductors {68, 489 and 110 to
- the. meﬂmmg et of the circuits 1llsuswa:ted o
The closed gircuit across the calling

A€ eﬁmt:,a thre operafion of relay 3CB over the. -

- lize conductars of the calling line which .extemd

- throwgh back contacts 1T -and 112 of relay 3RY.
~ Relay 3CB clases & cirenit at its fromt contacks
418 for operating 38A and relay 294 closes a ¢ir~

cuit at contact (714 for operating relay 3SAP.

' Relay 3SAP at its-front contact 119, applies posi-
- tive battery to comductor 3AL for making this
. reverting .eall circuit busy in a manner which
 will ke understoed from the previoushy dﬂcrrhedi

mera.tmn of ‘the allotter circuit relays.
A circuit ismow claseet for operating: relay CX
wluclfl extends from pasitive hattery, front com-

tact 138 of relay ASAF, back contaet {11 of relay
ACRLP, canductor 138, bagk cantacts of ali-the

Release 0f the _'

tﬁ 3CI mcmsme and wmdmg of relay 3CX to
.neaatufe battery “When the calling subscriber

 transmifs the 19 impulses correspending to -t

 skation -digit of .the- .calling telephene,; relay 3CB.
is_intermittently released 10 times, fnllow zd by -
- the en&xguatmm of this rela;y for . g compara-
nvﬂy Jang thne m’serval The first release: of
relay 3CEB- closes an- operatmg circuit for relay
3CI1 which extends from positive battery, back

.yo contact of 113 of relay 2CB, Tromt -eontact 478

«of relay 33A, wack contact - 183 of relay 3TF?,
condiicker 18& frant contact 82 .0f relay 3CX
and. mndmg of. relay 3CI to negative battery.
Be.ln,y 3Cl1 is locked -operated over the previcusly

&5 described-circuit from positivebattery from {ront

confack 416 af relay 38AP and mow by way of
frant .contact 483 of. relay. 3CI. -“The release of -
m’[a.y BCX at this time is: prevented because of
& lacking .circuit extending through : front con-

20 tact $I6.of relay 3SAP, back contact- 124 -of relay

3CB, canductor 85, frent contact i&u and wmd-—
a.ng of relay ACX: to*negatwe ‘bat tery ~ .

At the end of the first impulse Jlm.TIS hrckmg .
eireuit for zrelay &C}T is tapﬂned a5 back <eontact

:5 (84 of relay 3CB:is. releaged. At the beginning

of the. secand. impilse, the releéase -of relsy ‘SCB
estﬁhllshesaiackmg eireult for relay 2C4 dhrough
 bagk .contact 184. of relzz_y 3CR, back -cortact: B8
- of relay 8CX and front contaet 37 -of relay 20

_;.0 }o its winding. - Relay 8C2 is- operated over the '

ahwe described -circuit Includ,,ng eonductor 181,
- haek contact 82 of relay 3G and front. ccmtact |

. 188 \of relay 3CH.  Relay 3C2 closes. g lockine

 cireuit for: J.tsa}f &t front .contact {89 and, at this

3,, bagk..coptaet, - opens -one locking cireuit for relay.
Bt will mew be assumed that

fthe calling partw deaires connection with a sta-
-WoRr on the same-line, -which requires the diaing
of #9 for the first digit to seleet the reverting .

24 bul the abeve deseribed. other Tocking mrcurt_ |
,m'emems the. release of relay SCH ab this time, -
I is oot believed . neecessary- to - poiit out .in
detail the ciremit operation for all of- these conmrt-

40 kg J:elam» Simce it 8 the same -as that explained

An connection with- the -eperation of the count-

M relays of the conneetar link, with the excep~

Llen. that 6 .counting: relays are-used‘in the re-
verting call. eireuit. o connt: 10 fmpulses instesd

1) of 30 coumting Telays as used in the. cmneﬂtm' |

hrﬂsmm' Consequently, the operation is modi-
fed so that relays 3C# t0-3C7 - inclusive :ave Used

1o select channels in response tothe. first 5.¢igits,

 then Telay 3CH ‘is. operated and the first 5 re-
50 kye are meed over agaim to select the sec.nnd 5'

chanm.s in nespemse to-digits over 5.
Wh&nm&l&y $CB releases =t the heu'mrfng of

the Sixih impudse, relay 06 is operate@ over sn -
~abvious -cireuit: imeluding. pick-up conductor 181

53. a.nd at the end of this sixth impulse, .relay 3CH

Js rojessed. With relay S Teleased, g .cireuit is

| :cpmph.tad for agail eperating relay 3CX -which

- extends from positive battery om conduetor §13,
~ frant centact 198 of relay 3CS, back contact 181
Q.f r&lay 3C5 and over the premcrusly deseribed
mmxt to the winding of relay 20X. Relay 3CH
lsmamta.med loeked @during the trarsmission of
fhe laat -5 dmpilses over g cireuit inetuding eon-
ducter 438 oo fromt comtact 182, Consequently

& e transmission of the last 5 impulses s effec-

tive te again: operate the first 5 counting relays.

- If o*ﬂy 5 impulses are transmitted. the counting -

J;&J.aa' eperation wil be stopped wivh relay 3C5
operated. If 6 impulses are transmitted, the

%0 counting: relay operation will bz stopped -with

ib'ellﬂ ¥CH and 3CX operated and with relay 3C5

Teleased..  With 10 impulses transmitted,. the
comntng mmy opergtionn will be stc}pped with
selays L6 and AR opemted and WI‘m Lhe Gthm

mmmg I‘.El&?ﬂ m ﬂws.,. mmudmg nela:ys 3CH - %3 mﬁu Iehﬂ Iﬂea;ae&.




" lawy circuit for the next digit, -

2, 325 877

After -the -tra.nemissien- ef tlie first diglt -mto- |

the reverting call circuif, the record is trans-
ferreq to the register relays, Ri to R§ inclusive.
In the present example, with 10 impulses trans-

-mitted and with counting relays C4 and C8 op-

A

- erated, the corresponding register velays Ré and -

RS will be operated. ‘The circuit for e

scribed,

At the -b'eg-nm__g ef the trans mis 51011' efrthe

first digit as above described, a circuit is closed

ecting the -
cperation of theee reea 1eter relays Wﬂl 1’10W be de— |

the eperated register relays -

‘that any other combination of impulses for the .

- first digit dialed will operate other combinations -~
- -of counting relays and'leave the combination op-
erated which corresponds to the number of im-
‘pulses in the digit and, at the end of the series

- of -impulses, the cembmetlon of reg1ster relays_-

10

 for operating relay ACHO, mclud ng. conductor

NETR
: eeuntmg relay at the peginning of this digit.

Relay 3CHO closes a circuit.for operating relay
SCRL which ext

~ contact {78 of relay 3SAP, winding of relay 2CRL,

front contact (93 of re .ey SCHO and re ewteﬁcm
(82 {0 negative battery. -

relay 3CRLP to negative battery. -
At the end of the first series of 1mp111see, 1e19y

3CHO is released and a cireuit is closed forop-
erating the register relay which was selected by
~ the counting relay left operated. Since il was as-.

‘which was ene*'glzed to operate the first:

ends from peeitwe batiery, front

A circuit is now closed
for operating relay 3CRLP which extends from
rositive batiery, front contact 478 of relay 3SAP,
tront cuntact 185 of relay 3CRL and wmemg of

‘will be: operated which corresponds to. the com-
‘bination. of counting relays- left operated. . This
‘also applies to the second dig

it dialed, thch digit - s
corresponds to that of the called telephone; and -

in-this-example it will be assumed: that “i:he sta-~ - |

tion. digit of the ca,lled telephope is #2.

- The transmission of the two impulses effects' ,
15 the operation and release of counting relay 3CI ]
‘and-the operation of counting relaj 2C2 which .
- remains operated ‘after this series of impulses
" has been transmitted. Relays 3CHO, 3CRIL; and . -
RCRLP are operated and released in sequence as
before.. T
closed from ‘positive battery, front centaet 1716

of relay. 3SAP, winding of relay 3CRL, back con- .

When relay 3ICHO releaees a mrcult 13:"

- tact of the make- before~break combi netlen (83

1%
o

of relay 8CHO, front contact {96 of relay 3CRL,
front contact 214 of relay 3TFI and Wmdmg of-__

relay 3TF2 to negaflve battery.- Relay $TH2 op-

- erates and closes a locking c1rcu1t for itself which

sumed that ten impulses were transmitted and

counting relays C4 and C8 were left operated,
- register relavs R4 and RS will be operated, the E

- circuit for operating relay RA
- pesitive battery, front contact {78 of relay ISAP,
winding of relay 3CRL, back contact of the make-
betore-break spring combination {93 of relav
3CHO, front contact 198 of relay 2CR L
contact {87 of relay 3TT!, conductor 12

~contact 128 of relay 3C4 and winding of li':'].cij R4

. {0 negative battery. Since the winding of 1e1av'_

exXtending ‘From_ -

pack .
3, fromt

3{)

3CRL is included in this circuit, this ‘relay re-

rmmains operated until a short time later.
circuit for operating relay R§ includes that above
~ described circuit including coenductor 193, by way

. of front contact 206 of relay £C8 and winding of
relay RS to Degetwe battery. - The closure of

Iront contacts 287 and 208 of relays R4 and RS
: completes Ieehmg circuits for these two relays

which includes conductor 229 .and extends by
way of back contact 248 of relay 3TFI and front

- contact 2{{ of relay 3CRLP to positive battery ai

front-contact 242 of relay 3SAP. This circwit to
- positlve battery at contact 2§2 extends back to

the right hand terminal of relay 2CRI. by way of
conductors 268 and {88, and since this relay has
positive battery on its left-hand terminal from
front contact _
culted and released, The release of relay 3CRI,

opens its front contact 195 to effect the release

¢f relay 3CRLP. During the interval between
ase of
of relay 3CRL
of relay ¢CRLD-
is closed and this removes posiive battery from..
concductor {78 to effect the release of the crerated

the release of relay SCRL and the .rele
relay SCRLP, front contact 263
is cpened before back contact 177 of 1

counting relays. Now when relay 3CRIP re-

lesses alnd closes its back contact 177, nosit ive

'betterv is” again applied to conductor E?ﬁ fe

operating relay:

Before relay 2CRLP re'leaee.a
_ seribed cepneetlon 1o positive batter

duetor
Wmdlncr of relay 3TF!. When relay ES'":.I_P re-
leases and opens its contact 211, this p:;s*t vé bat-
tery is removed from the rl.ght hend terminal of
relay 3T1" | and this relay cper ates in serles Wlth

‘The .

{78 of relay $SAP, it is short-cir-

2CX to pve’ee?‘e the counting re-

the ebeve de4“
O CON- 7
209 appears on both terininals of the

lease of reTa,y "C.RL e
_3CRLP

“includes its own front contact 245 and front con- e

tact 212 of relay 3SAP. This connection to posi-
tive ‘battery also extends back to-the wmdmg of -~ - -

relay 3CRL for releasmg this relay and the re-

ecus thn rhleaee ef reley o o

During the mterval betvreen t-_e release of reley

8CRL and the release of relay 2CRLP, the count-

ing relay left opemted is not veleased this. tlme

| because front contact 216 of relﬂ_ry 3TF2 main- - "
~ tains positive be,ttefy on conductor #78. |
the station digits corresponding to the ce]hng -

Since

and called telephones have now been registered,
the next eperatlon is fer the calling subscriber
to hang up the receiver. - This ei’“ecte the releese..

- of relays 3CB end "SA in sequence..

Ringing reley 3RT is now epe?'euted Gver a cir-
eult extending from positive bettery, winding of

relay 3SAP, back contact of make-before-break

spring eembmatwn {74 of relay $SA, winding of

relay 3RI, front contact 217 of relay 3TF2 and L
resistance 2!8 to negative battery. Since relay |

3SAP is included in the above described operating

circuit for relay 8RI, the 3SAP relay will be main- l
nder and

tained. energized for holding the line,

- selector and for making bhlS revemng call cir-

~cuit busy.

‘A circuit is NOwW cleeed for r'ingmg the tele-— o
phone of the callmg station, which telephone is -

-selectively responsive to the ten impulses and the .

- consequent operation .of re

RS. o
lects 86 cycle current and apvlies it to the tip side - .
of the line, the return circuit to positive battery
° being by way of the ring side of the line,
ringing circuit may be traced from the source of . -
- the 85 cycle ringing current, front contact 219

()

65

75

gister relays R4 and
first ten impulses se~ -

‘This selection by the

of relay R4, front contact 220 of. relay RE, back.
contact 22! of smtehmg relay SW, cmduetor 222,

- winding of trip relay 3TR front contact I7i of -
| "'relay 3RI, conductor {18 and the:nee by way of
" the selector and finder. circuits to the tip side
of the line, through the substation ringer, back

over_the ring side of the line and by way of the

_selector: and 1mder circuits to- cendueter sy,
. front contact 172 of relay 3RI, conductor 223, o
" back contact 224 of relay SW and front eentaet SR

168,

225 of rela,y RB te pomtﬂ.re battery

It Wlll be apparent e

This



3_

It is beheve& unnecessa&‘y ‘1;0" pem:t out. m dehaa!
aﬂ of the combinations of relay operations: fior se-

 lecting other freguencissand for connecting thess

~freguencies over the tip or ring comductors of
tha line.

mitted, the corresponding coumting relays areleft

 operated and by referring to the contacts of the
counting relays, as well as thoese of the!regisier

relays, it will be seen that circuits -ars extended

- from tThe five Ir equencies 16 to 66 cycles inclusiva
to tma ring side of tHe line By way ¢ conductor
169.

selected and a.pphed to the- tip side of the lime
in response to the éperation: of relays-1, 2,3 and

. &-1in c(}mbmaum Wlﬂl relay 6, &S md.caﬁeﬁ 1n
F'lg 11A. |

"Th= 66 cycle CUrr ent ver the abeve clescr’bed
- ¢iregit, rings the bell of the calling station and
when the reverting call interrupter contact RCI

is clesed, o c:1rcu_tt is completed throueh this con~

tact and by way of front contact 228 of relay
3RI for operating relay SVW. This: connects the
 fregUency selected in response to the called sba-
tion' digit, which in the above example was #?2
and whieh left counting relay 2CZ operat‘eﬂ
- Consequentiy, a circuit is closed from the 30-cycle
generator common by way of front contact 227

of relay 2C2, back contact 228 of relay 3C3, back'_
contact 229 of relay 3CH, back contact 23%0f relay

305 back contact 23f of relay 2C%, front con-
tact 224 of relay SW, conductor 2*3 front -con-

The chart llustrated in Fig, 11A -shows
tiat, when from one to five impulses are trans--

With register relay RS operated, the 15
-"éyc?{e- generator is counectsd by way of the back.
contacts of the first four registér relays in series
and then by way of front contact 220 of relay RS
- and- over the remainder ¢f ‘the cizguit already
- @€scribed to the tip side of the line:
will be noted that the next four frequencles are

Further, it

Bositive battery to sleeve co: nductor S oy ma

232538’77'

upper wmc“mg of relay CO to- negatwe battery.

This maintgins: relay CO: cperated and applies

;.ﬂ or
this line busy When both parties ] hang up, re 3.,}"

LR releases to:restore the line circuit to norms
- Common reverting call signal relay RC is op,._.l- |
- aved when one‘or .mor

zeverting call,

lirves are locked out _ﬂn 2

over g -gire it extanding from

- positive nautery, Wmdmg of relay RC, front con-

10

TACY wv Of relay CO,; front contact
and upper winding of

’3 of relay LR
relay LO to negative bfat— ~
tery. The contacts of relay RC may be used 1o

lighit a 1amp o m {':0"1131'*(31 &1’137 desned 5 gn.ﬂ

~O
it

: baftr‘w from .
- con thect 09 for 1*e*1der #ne this. rev***“um? col
euit again’ selectabla

hmtmﬁ
| relays 3C4E and 3C5..
the finder or sels

- two separate time relzase features.

- an arvangement where
signal is auvomatically reicased from o
cuit, such ag the conriectcr link of

time release feature rel

time

‘circuit.

allottar coniductor 2AY, at

CRIRY

- The 1elea*se of rela:y 3SA: removes p Sit
1

cir-
The opening of con tﬁ,ct
212 of relay 3BAF e.ffg..cts the release of rela
STE2, 3T, RA and RS.  The opening of fro 1.13-
t76 of reley 3SAP effects the releass of
Relay 3TR is released when
ctor disconnects the 11112 cir-~
cuit from the reverting call eircuit. | |
‘'The circuits of this invention are arranged for
The frst is
T‘evrmr!ent
link cir-
P, B -:l""!ﬁ ﬁ

Ly g line with 2

£y
moe 594; '

ates to .2 conversstion
release, that is, a"ftﬂr 2 predetermmed in-
tervel, say five minutes, a warning tone is given
[¥e) thn subscriber and then after an gdditional
one minute, they are autcmatically released from
the link mrcult. The common time release cir-

after a predetermined ﬁim'e interval.

cuit, as shown in Figs. 8 and 9, illustrates the
 somamon conversdtion time reledse ai m?weﬂment ~

aict 172 of relay 3RI and cond‘uctor 65 to the

‘rmﬂ* 51de of the line, the return circuit bei ng by
way ef cc:-nm.:ctor {76, front contact 111 of relay
3RT, winding of 1elay 3TR cnndut:tor 222 front

10 -

contact 221 of relay SW and back con*tact "32 of

relasr SCH to positive battery

- Since the reverting r_:ml in *te
imterditiently Gﬁemteu f0

"it,..,l“ 'L‘f“» S-i:'*f,_ tﬂ?: Coliing
bells are aliern a‘t;y‘_ TULIE, -
1c,sp0_1da the direct current patiy aCross t:le tele-
pﬁaae Tine is w}.:mwﬁ to ﬁp Tate 81“'}?’ H.T‘?.
whicl, ot its front contact 233, sh mt-m cuits and
j.elea-‘qes relay 3BAT. Relay 3SAP, ot its front
contact #2348 cpens the helding Cll‘C‘E{I‘t to- the
sleeve condt Ctui includ 111g conductor 168, which

?\zneﬂ eitl or party

**“’168 tG pGS]_thﬂ ha Ltﬂ‘iy Qy way of back con--

 tach of mar...t_,—l_,e*me hreak combination 285 of

- ‘.rfs::‘iay- ThA.
1ecton

{1 ! a8 the Tﬂlc:a::t: Of the lockout
relay LO of this lin e.' """"hs-
T clmse.ﬂ, the double wo
q.cross thc calling line E:.rtd it operates to mam‘tam
the cu oﬁ relay associated with this line in its
pprera bed 1 pesition, hefare it has had timie to re-
lease, due o ite sloew acting characteristics.

Talkine battery iz stupplied to the line through |
.‘the_
finder has been released, no circuit is held in use
durmg s raverting call talking conmctmn ex—-'
- ¢ept that of the 111&1?1&1131 Iine. .
- fhaintained deenergizad
"'through its windings in opwb #icn, ever a circult.
frem pas:atwe Jﬂttuit,, front contact 2% -
of relay LR, frént contact 28 of relay CO, lower
_wmdlnn' of relay L0 Wlmimg of relay. CO and

the windings of the line rziay 311'1 sing

- Relay .,_:O ig
haﬂtusa o‘aweut flews

exXient 1’1’12,

upter contact is
nterrn rnitiently oper-
a d called station -

‘This effects the release of the se-
mld f_*‘tﬂm to which the caliing line was

the lockout rel*w |
d line relay is connected

a5
| mﬂgﬂmem will now be described.

is séized, such as the connector link of Flﬂ‘ 5 or
the reverting call circuit of Flgs. 11 and 12, posi-

1)

ductor 205 by way of & front contact of the SAP

Uﬂratmff in connection with the counting relavs
and- certain other re‘lays which dare asstimed to

'be the same relays shnwn in Pigs.- 5 and 6. In.
other words, when con
‘desired it is connected into the circuits of Figs.

rqat"on time releage ig

5 and § in the manner illustrated in Fig. 9. ,
The first or permanent signal time release ar-
When a Tn*k-

tive battery is connected to the timer start con-~

~relay, such as front contact-235 of relay SAP cr

|
|

front contact 256 of relay ISAP, and this positive

battery on conductor 285 is effective to operate
the timer start relay TSR which, at its front

contact 287, closes a circuit for operatm the

timer motor. Posatlve ‘battery is ccnner*’re:i

~through front contact 238 to cam CMIi which is
- gontrolled by the timer moior and which is
- closed  every 21/4-mmutl=s for appmmmatﬂly 2
0 ‘seconds. |

Tt will be convr-*mevt fo. refer to the connector

L ]m"i: of Fig. b for descrlbmq the method of con-

tmllmg the release of a line when it is to he
leased by the 2%—1111?1111}& timer. When the

-comner'tor ig first seived and relay SAP o‘r:)remtrns |

a circuit is closéd. at front contact 239 of relay

' SAP which ccnnects relay 2TM to conductor 224.
" A% the beginning of gach 2¥j-minute interval,
~ the interrupter cam closes a circuit for opera tmcr

relay TSA and thlS relay. closes an obvious cir-

cuit at its front contact 248 for operating relay

 TSAP.  Relay TSA releases at the end of the

75

__21/4-mmute interval ang -
- tery -through its back contact 249 to conductor

Gnnerfc; positive hai-

294 by way of front contact 24f of relay TSAP.
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1f the ca.l has not been answered back: eontact-, |

242 of relay AB will be closed and rele,y 2TM

will be operated by the application of pesmve |

batterj to COl’lCLLl"‘ti}I‘ 204. The operatlen of relay

- 2TM transfers the holding cirecuit of the sleeve.

“conductor, including conductor 88, from posi-
tive battely at the back contact ef make-eefere-,
hreak spring combination 1:4-3 of relay 2TM to
 conductor 288 which has positive battery con-
~nected to -it at back contact e-ﬂd of relay TSA.
Relay 2TM -also transfers the circuit emendmg.
- to its winding from conductor 284 to positive

of the back contact of the make-before-break -
spring combination 244 of relay 2TM. Relay

2TM is operated over g circuit extendmg from
‘positive battery at front contact 252 of relay =
CTR, conductor 208, front conta,ct 249 of relay - -~

6TM, back contact of. . uhe maﬂe—before-break

 combination 266 of rela,y 2TM, front contact 248

10

bettely at . frent contac t of the make-before-

break combination 248 of relay 2TM, for locking
this reley when it is once operated.. Ceneeqeenr—.'.
ly, when relay TSA releases at the beginning of
- a 2V, -minute interval, positive battary is apr}hed |

to conductor 284 for operating. relay 2T, but"

at this same time positive battery is applied to

eondurtm ?.9.; at back eemaet 245 for holding

of relay AB, front contact 241 of relay 6TM,
front contact 239 of relay SAP and winding of

relay 2TM to negative batfery. This circuit is:

~closed at the beginning of the 3/- minute interval o
when the cam CM2 is clesed for oneratmg relay . - |

CTR. Relay 2TM closes 2 locking circuit - for

itself at the front contact of the make-before-
break combination 246 and at.the front contact
244 of relay 2TM the holding circuit, including -

- conductor 10, is transférred from positive bat-
tery to. positive battery through the counting re-

~ lay contacts over-a circuit which extends through -
front contact 253 of relay 6TM, back contact 254

20

the connection to. the line. At tha. beginning of

the next 2Vi-minute interval, the operation of-
relay TSA opens up the circuit to positive bat-
tery on conductor 263 and this effects the release
1% mll thius be seen- that,

of tha connection.
when a connector link or the like is being usecl

without the call being answered at the beginning”

of o 2¥i-minute interval, the associatzsd £TM
J.U_E}T 1“‘
hoiding
nelding

this condition is maintained, the,t 1S, Wlthﬁht the

circuit is eepﬁected to uhf“'SlLev"ﬂ oY

circuit of the 2THM relay being opened during
 the ne::{t 2%, -minute interval, then the removal
ects
"It is believed.

of positive batterj_r_re..ﬂ conductor 203 eff
the releaga . of trre connection.

cperated and locked and the substitute
30
circuit by way of conductor 283 and if  swers.

of relay C8, back centect 255 of relay C8, back a

contact 256 of relay CO and. conductor !'i to_

~ which positive battery is connected at front con-

tact 85 of relay SAP of the connector.link. This. =

means that positive battery will be held on hold-

ing. conductor 16 until relay C8 is operated to o .
‘open’ its back contact 254 and this is accom-

- p-hshed in a manner Whlch will NOwW be explemed ,_

35

It will be recalled that relay TR of Fig. 5is

mementa,rllj operated when the called party an-

relay TR. Then when centact 268 again closes,

~ obvious how the circuits of Uuhﬁt connector links, -

selector links

reverting call circuits, will eper-f;-_""_'

ate in g like manner by means of the operation

of the associated 2TM or ST relays. The ve-..
moval of positive battery from the holding cir-
cuif effects the release of 1ela,y LO and the ener-
gization of relays LR and CO of the line crrcurt
"~ as long as the permanens condition exists, all

in the samse manner previously degeribed in con-
rfeer_eﬁ witiy the Ieemng out of the lme elreurt
on & rerertnﬂ' call..

Tt will now he eXplamed how the co*lversatloni_-
The ST relay of ¥ig. o
‘is again illustrated in Fig. 9.and an_ eddrtrenal_
timer relay §TM is used for the conversation time

time release operates.

release. Likewise, the AB the SAP and the

eeuntmﬂ' relays of Frg 6 are reproduced in Flg 9.
~ When the connector link is seized, the clesure

of front contact 239 of relay SAP effects the op-
eration of relay 2TM. as before, since the Wmdmgj_ |

~of relay - 2TM is: e‘rtended through back contact

247 of relay 6TM, back contact 248 of relay AB,
 back contact of make-before-break spring com-
bination 2486 of relay 2TM, beck eemect 249 of .

relay STM to conductor 204. If the call is an-

40

~conductor ‘i1 is. agam energized and relay cX 13"_-".' -
“operated. When the 34-minute interrupter cam - -
- CM2 eleses its contact for operating. relay CTR, a

circuit is closed at-its front contact 251 for ep—"--

erating reley CC Relay CC, at its front con- -

tacts 258 and 259, applies positive battery to con-

~ductors 261 and 2@2 which lead to front contacts
- 260 and 261 of the STM rela,y associated with the =

link which is in use. It will be understood that .

- there are enough contacts on the CC relay to ap-

- ply positive battery to individual conductors srml—f S

~lar to 281 and 262 associated with each’ link,

50
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ductors il and 15 and (1.

At each energ1za,t10n of conductors 281 and 252,_: -

circuits are completed through front. contacts
2590 and 26! of relay 6'TM for steppmﬂr the count-

ing relays in the manner which has already been
explained by means of GlI‘CIlltS mcludrng con-

This means that a
counting relay will be operated every %;-mlnute '.

~and at the end of the seventh - %-mmuﬁe (5Y4

minutes) countmg relay C7 will’ be operated and

 shortly thereafter countlng relay CE ‘will be re~ o

leased. Durmg this interval, a tone 18 cormected

swered before relay 2TM is operated over this

circuit, the operation cf relay AB opens up.the
above .described clrcuit at 1ts becﬁ: contact 248

and extends conductor 204 by way of front con- 65

tact 248 to front contact 247 of relay 6TDM. This
'd1seb1es the

feeture

opers

| first time release crrcult and br:mgs! -
~ the conversation time relee BN
The oreration of relay AB closes a- ClI’GU.lt for-

ing relay 6TM which extends from positive yq

‘battery on conductor- {71 of the connector link,

front contact 255 of relay AB: and winding of
relay 6TM to negative battery.:

ductor I8, now. extends to positive battery by__ way-

The holding cir-
cuit for the finder and selector, including: cen--

75

to the cenversatron circuit by Wey of frerrt con-f. o
‘tacts 262 and 263 of relays C1 and C§ respectively. =
and contacts 264 and 265 of relays 2TM and AB -
* respectively, this tone being .interrupted- ‘when

If the conneetron is not re-
leased at the beginning of the next %-mmute in- -

terval, - the operation of 1elay CB opens 1ts ba,ck -

- contact 254 to remove pesrtwe b@tter:.r, Whlch is.
on eondueter i1, from the crrcurt leadmg through-_ -
front contact 253 of relay 6TM and front contact
251 of relay 2TM to heldmg conductor {0.  This
effects the release of the connection in the pre-:

relay CG releases.

Vlously descrlbed manner and the closed circuit

across: the lines of the released -stations being.
eﬁ.ectwe to lockeut those lme crrcmts by operat—f{ )

‘The operation of relay TR eﬂects the re- -

~ lease of the counting reley which was. lert op-'_' DR
~ -erated to select the rmgmg frequency This 15_" e
accomphshed by cpening up the locking circuit, .
including cenducwr {1, at back contact 268 of



- Pe}*
B uent and also when a, contacu Cf aﬂy of the ring-

The opelatmn Wﬂl now be e;iplamed for the
COIlCllthIl where the #1 machine is started in

'mg thé Jme lid cut'-'ﬂff r’elays' a"s prevj’.ously de-'

scnbed __
Theﬂe cucults ale ahaﬂﬂea L0 ctaru the h

monic ringing machines when common start crm—'

ducter 28 is energized, calling for rinzing cur-
rent. They are arranged for ﬁvs& frequency har-

o monic m*lgmg and functlon to qutomaticallj

5
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310 of relay ’I‘F and wmdmg of rﬂlay LDI to nega-
tive battery.
- The release of relay S.A..L opens Imnt comaut

304 which effects the rﬂlemse of re’ay XSA and it

will now be assumed. that current of ail five fle- |

quencies from the #1 maching 13 suuplzed to

~transfer the ringing and control circuits from

machme #1 to machine #2 if machme #1 falls

| to deliver all .ﬁve Irequerc:.es waen the cowmon_

start conductor is energized. -

10

“The ¢ircuits are also arrangeu to tra nsfer th |

confroT circuits from the #2 machine to the #1
#2 machine fails to deliver all five -

_ ‘The circuits are further arranged
to check the continuity of t"le ringing in terrupter

‘machine if the
frequencies.

contacts foJ. all five Trequencies and will send a

- major aJarm if-any of these con ta,ctu are open for
a predﬂterr:med time interval &

Wﬂen the

- to service by a manual opemm‘l of a relegse
.Lwi.m.

Wnen both machmes Tail, rraml
ing 1*1tﬂrrup ters is open for a I}TEuEt’-‘l min ed time
| af* r the common staw coﬁducml is ene &

8 major alarm is sent. .- -
Another feature of this cncum 1s th&u the

machine may be switched into cir cuit by the op-

~ eration of a manual transfer kay. ‘With thls key

fter the commeoen
start conduetor iz energized L1 addition to this,
#1 machine fahs to deliver five fre-
quenc,; Ting ing current, a lamp is hgﬂt:..d and
remains: Lghted until the #1 machmﬂ is reshored

- tion on thls class of call,

the non-mt....rrupted generator commons 283 to
284 mcluswe with the result that relays {8NI,
JONI, 42NI1, 54NI and §6NI will be energized. This -
completes a circuit throuzh front-contacts 3i:,
312, 813, 3i4 and 3i5 for operating - 1elay'm}‘~
and the latter relay, at its front contact 3i8§, m—
ergizes relay XSAP before it has time to 1:31e "
after the release of relay XSA. Relay TEC is
energized by the release of relay SAP cver a.cir-

‘cuit extending from positive batbtery, back coi-

tact 304 of relay SAP, front contact 822 of relay

STK, front contact 323 of relay ZXSAP, back con-

tact 321 of relay TP and winding of relay TFC to
negative battery. Relay TFC per Torms no func-

The-operation of relay
LD1 -connects the five frequencies from the #1

- machine to non-interrupted generator- commons

Eed" B

operated the #2 mac‘une will function and in the

~ event of failure of the ringing supply from’ this
- machine, the #1 machine will be automatically
_S‘mtched into clrcmt Furthermore, the circliits
arranged that an operatm can dial a -
| first or a: second specrtal number for swuchmg in
- ringing machine #1 or #2 ahd an audible indica-

are so

) ’rlon Wlll be glven as to ‘whlch machme is smtched

- releases relays 16NI to §8INT inclusive.
leases relay 2SA and this relay in tura releases re- -

by way of front contacts 317, 318, 319,
321,
_chme being started and functioning to supply all

GLZU aind
Under thls condition, that is, ﬂhe i—h. ma-

five frequencies, the alarm or translel circuits do

not function. When all links are released and
- the common start conauator 29 is deenergized, re-

lay STK is released. and this effects the 1elease [e2 )
relay TFC by opening front contact 322.
release of relay STK and the opening of its con-
tact 366 stops the #1 converter, which in turn
Thig re-

lay XSAP. The release of relay XSAP releases

~relay L.D1 for dlsconnectmg the #1 machine five

. frequencles from the non- mtarmpumd generator

. 4—0

response to a call and with all circuits funcuon-- :

e ing properly ‘When a connector lmk or. other
~link requiring ringing current is seized, the com-
~mon start conductor 20 is ehergized, which pro-

A
R |

vides ‘sufficient time for the circuit operation of

the various relays, before the link or other circuits
progress to the posﬂ;lon calllng fm ringing cur-

- rent.

contact 302 for operating relay SAP and relay
SAP closes a circuit atb its front contact 363 for

cperating relay STK, the latter relay being slow
o ‘Relay SAP also closes a ¢ircuit at its
o 'front contact 384 for opetrating relay XSA andre-

- lay XSA closes a circuit at its front contact 305
The operation of relay
‘Jocking ecircuit’ for itself at front
- contact 301 and’ opens the circuit of relay SA at
‘which effects the release of

to operate

for operatmg relay XSAP.
STK closes a.

back contact 30!
relays SA-and SAP W1th relay STK remaining

'_operated The release of relay SA compleues a

_mrcult from posmwe batteiy, front contact 286

o of reiay STK, back centact 281 of relay SA., hack .
contact 308 of relay TP, for energizing the-mo tor
magnets of the #1 machine by -way of their

| self-mterruptm,, ccntacts Relav L.D{is: 0nera+ed

over a circuit extending f*ﬁm positive Dbattery,
75

; front contact 3088 of - relay XSAP bﬂclc contﬂct

| When the common start conductﬂr 28 is ener-

- gized, a circuit is’ closed throuﬂfh back contacts
300 and 231 of relays TF and STK for operating |
relay SA. Relay SA cloges a circuit at its front

60

o
S}

“ating this latter relay.

- commons. The circuits are now in normal con-
-dition awaiting the next energma bmn o1 the com-

mon start conductor.
Tt will now be assumed that the comnmn btdlu
conductor 20 is energized and that the #1 1a-

chine fails fo supply one or 1ore frequencies to
the generator commons. The same relay opera-

tions as above described are now effected, except

that the series circuit through the front contacts
- of the NI relays is not completed with the resuit
 that relay 2SA is not energized. This effects the
" release of relay XSAP when relay ZSA 1e1eases
+1 machine.

as an 111dlcat1011 of failure of the #
A circuit is now closed through back contact $34

of relay SAP, fron’r contact 322 of relay STK,

back contact 323 of relay XSAP, back contact

324 of relay TF and winding of relay i F* for oper-"
Relay {F closes a circuil
at its front contact 325 and by way of hack can—-'
tact 326 of relay 2F for energizing relay T
this latter relay opens the locking circuit of .Lelav,
STK at back contact 308, permitting relay STK

‘to release. The release of relay XSAP, ag previ-
| ously described, effects_the release of relay TEC
- by opening front contact 328 ang after relay TFC
is released a circuit is closed through front con-
tact. 300 of relay TF, back contact 328 of relay

2F and back contact 329 of relay TFC for again

~ operating relay SA to put tha circuit thl ough an-

_other cycle., .

‘During the next cycln of relay opewtwn th_e

| release of relay SA closes the circuit for rmming- |

the #2 machine by way of front contact 208 of.

relay TF. The operation of relay XSAP closes &
circuit through front contact 318 of relay !

TF for
operating relay LD2 which connects the five fre-

The
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R quenelns from the #2 ma.ehme 10 the non-mter-

tacts 330 to 334 inclusive. If the ‘#2 machine

- properly supplies all five frequencles the series -
circuit through the front contacts of relays 16NI

‘to 68NI inclusive will be completed for energizing

relay 2SA for holdmg relay XSAP before it has

- time to release after the release of relay XSA.
- It will' be observed that the. operetlon of - the
“manuzal transfer key (locking) will energize relay
‘TF for switching the circuits in the same manner
as above explained, so that the energlze,tlen of
common start conductor 20 wﬂl e.Ffect the epere.-
tion of the #2 machine.

) It will now be essumed that the #2 maehme] |
faills to deliver its five frequencies when oper~

ated as above described, 'This means that- relay
2SA will not be energized for holding relay XSAP

_When the #2 machine is started. ‘A circuit will
now be closed from positive battery, back contact ¢

304 of relay SAP, front contact 322 of relay STX,

back contact 323 of relay XSAP, front contact -

11

o conta,cts 34! to 345 incluswe for energmmg rela,y
rupted generator commons by way of front con-

) B

IGP. and this relay opens the circuit to the major -
alarm. In the event that some interrupter cam
contact fails:to make, the associated I relay. will -
‘be deenergized and the associatéd repeater relay. L
will be released for releasing relay IGP. The -

" major -alarm circuit is Nnow: closed through back

 contact 383 of relay ‘SAP, -front contact 346 of |

- relay STK, back contact 341 of relay XSA and .

10.

back contact 248 of relay IGP. This circuit to
the major ale,rm is not prepared until relays SAP -

~angd- XSA are released, after relay STK is oper-

ated. This prowdes a.delay in closing the circuit -
~to the major alarm to give relay IGP time to -

operete after the rmgmg interrupter-is startéd.
~Relays Sl.and S2 are to provide means whereby o

. the toll operator -can conttrol and check the. ring-

AN

324 of relay TF, back contact 335 of relay TFC
and winding of relay 2F to negative battery.

- This energizes the 2F. relay, which locks and

lights-the #2
contact 335,

now energized,.a- major alarm is sent over a-cir-
- cuit including front contacts 337 and 338 of releys

machine failure: lamp 2FL at front

2F and I¥. Relay 2F may be released by operat- -

ing the manual release key after the trouble has

been repaired, which operation opens the loc¢king -

circuit through front -contact 339 of relay- 2F.

- . The operation of relay.2F opens the circuits for-

- relays THF and STX, which effects the release of
these two relays.

-this time trying to start machine #1 again. This

is because relay TF is deenergized and the cir- 4

cuits ‘are completed to the #1 machine and its
contrcl relays.

-The energized common start
conductor 20 now effects :the reenergization of
relay SA and the relays go through another cycle

na
ek}

Since both the IF and 2F rele:srs are

In the event that the #1 machine

functions properly, relay 28A is energized for

holding relay XSAP and the circuits w:

start conductor 28 is deenergized. The major
alarm remains in effect because the [P and 2F

relays are both held energized unhl the manuel

| release kKey is actuated.
From the above it will be seen tha,t relays HENI

to 68NI check the generator current from. all five

frequencies - and contrel the change-over from

- machine #1 to machine #2 in the event that ma-

chine - #1 fails to function properly. Further-

'~ more, in the eventi that machine #2 fails to.func- |

111 be-re~ .
leased ready for another cycle when cemmen

ing machine eperetlon Wlth machine #1 oper-
-ating, relay TF is normal and a circuit-is closed - .
through. back conta,ct 349 of relay TF for oper- .
- This circuit extends positive bat-
- tery to the sleeve termmal S9T1 of #971, so that |

ating relay Si.

the operator will get a busy signal when this num-

ber is dialed as an indication that machine #1 is
. ‘operating. With machine #2 operating, rélay -
" TF is operated. and positive battery is removed. = |

from the winding of. reley S{ ang termznal 8971,

‘which. releases relay SiI” and renders #971 idle.
Relay St closes a circuit at its back contact 350

for eperetmg relay S2 and for mekmg #981 busy.

Relay S2 closes  a circuit at its front contact
351 for oeeratmg relay. {F, thh transfers to
- machine #2 as above descrlbed The operator.
~now gets a busy signal when' dlelmg #981 as an
~indication-that machine #2 is operating.  She
may now transfer to machine #1 by dialing #971
and operating relay SI, which places the control
relays in normal cond1tlen as shown by releamng o
relays. S2, {F and TP . SR

- What I claim is:

1. Ina telephene system a. greup of hnes dl-— o
-_-vlded intc & first and a second. subgroup, a first - -
and a-second subgroup of line finders each hav-_ .
ing access to the lines in said first and second
‘subgroups of lines respectively, a first and a sec- - -

ond subgroup of -allotter relays mdlmduaily Cor-

responding to said. line finders; means .anc*ludmg_

said allctter. relays for normally assigning idle

~ line finders in the esse«ele ted subgroup; and: t1me".f
0 delay means for eeusme‘ the allotter relays in che -
of said subgroups: to esmgn an. ldle Lr:ze ﬂndel for

~use in the other of said subgreups

-
Aol
i |

tion properly, an attempt will be made to again
start the #1 machine each t1me the mrcults call

for ringing generator.

It will now be explained how a mamr a,larm is -
" C{‘h
- group for causing said allotter relays to normally =
assign idle line finders in said first subgroup, o
time delay. dev:tee and means including said time:

- delay device and responsive to g eallmg condition®
-on a line in said first subgroup for: causing said -
allotter relays to esmgn 1d1e llne ﬁndere mn smdj

‘ trensmltted in the event of an open centact. at

~ phe or more of the common ringing interrupters,

-when the circuits call for interrupted ringing cur-
. rent.
- to the interrupted generator commons and will
. be energized through front or back contacts of
 the associateq interrupter cams. Hach one of

these relays controls the operation of a slow re-
leasing. repeater relay (I16P, 30P, 42P, 54P and

66P), the circuits to these latter relays beme com-
: pleted only when relay STK is energized and hsas

its front contact 349 closed. This is for prevent-
zation when no link circuits are

~ing their energi
in use. Ii, when interrupted ringing current is
called for, all of these repeater relays are . éner-

gized, a circult is completed through their front 7

Releys 18I to G6I inclusive are connected

G5

2. In a telephf:rarle system a group fo} il llnos dl-.

-'v1ded into g first and a second -subgroup, a first
-and_ a second subereup of - line finders each hav-.

ing acgcess to the lines in ea*d first - and second. -

_:'_subgroups of lines respectlveTy, a first and a. sec- " o
~ ond subgroup of allotter relays individually cor-
. _respendmg to said line finders, means responsive

0 & eelhnﬂ' eendltlen on, a 11ne in said ﬁrst sub-

| secend subgroup. .

3. In a telephone SFSL‘:‘HI a greup ef lmes d*r-_

. vided into a first and a second. subgroup, a ﬂletf*""i,

and a second Stubgroup of line finders each hav-

ing access to the-lines in said first and second
| .subgreups of lmes respectively, a first and a. ‘sec- -
ond subgroup of allotter relays 1nd1V1dua,11y cor=.. . -

respending to said line finders, means responsive -

jto a: callmg condltmn ona line: In sald first sub..
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- group ier causng sa.ld allotter relays to normally |

- assign idle line finders in -said first subgroup, a

B time delay device, means including :said time de~

lay device and responsive to a calling. cenchtmn
on a line in said first subgroup for causing said
allotter relays to assign idle line finders in said

BN > S

second suberoup, and means including the -allof-

ter relays of a particular line finder in said sec~
ond subgroup for -causing said allotter relays to

- Te- -assign. idie Iine finders in said first subgroup.

4. In a telephone system, a group of lines di-.

vided 1:11:0 first and a second subgroup, a first
and ‘a second subgreup of line'finders each hav-
ing 2
-'subgchUﬂs of ' lines ' respectively, a first and -a

~corresponding’to said. line finders, means re-

sponsive to @ calling condition on a line in said
ﬁrst'suhgroupler causing sald allotler relays to .
‘normally assign idle line finders in said .first.

subgroup, a time delay’ deVIce means including

said time delay dévice and responsive to a calling

cendition on a line in-said first subgroup for

10 m

ccess to the lines in. said first and second

15
second subgroup-of allotber. relays individually
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elays and seld lockeut relay, means. responswe

to. the -operation -of said line -and leckout relays |

for eperetmg another of S&Id marker relays, con-

trol means responsive to the operation of said

marker relays in eembmetmn for effecting the

'Operatlen of .said -cut-off relay, means responsive

to the operation of said cut~ofi relay for effecting

he release of said line relay and said marker
relays, means mcludmg said control means for

mgintaining said iockout: and cut-off relays oper-
ated after the- releese ef said line relay, means
for releasing said lockout relay and reoperating
said line relay, and means responsive to the re-
operation of said line relay fe—r 11.13,1111;&111111ﬂr said
cut—eff relay. .. y |

8. In -a telep‘lene system telepho*le lines, a

" line circuit for each line including line, cut-off

20

causing said allotter relays to assign idle line -

finders in said-second. subgroup, means including 05
the aliotter relays of a particular iine finder in
‘said-second subgroup for causing said allotter
relays to re-assign idle line finders in said first:

_subgroup, and additional means including said

. time delay-device for rendering aparticular finder
in said first subgroup rnion-assignable when said

allotter relays have re- e551gned 1d1e lme ﬁnders |

in said first subgroup. |
5. In a telephone syetem telephene lmes q line

circuit for each line mcludmg 11ne cut- o‘f and
lockout relays, means reupens:lve to &, calling con- . -

dition on said: lme for operating said line relay,

niarker relays’ common to a plurality of said Tines,
means responsive to the operation -of said 11ne_

- relay for operating one of said marker relays and
‘said lockout reiay, means responsive to the opera-

30

and lockeut relays, means responsive to a calling

condition -en said line for operating said line re-
lay, marker relays common to a plurality of said

lines, means respousive to the operation of said
. Lne_reley_fm -operating one of said marker relays
~and saifl lockout relay, means responsive to the
operation -of said line and leckout relays for

operet..ag e.nether of seld marker relays, control
ans responsive to the operation of said marker
Iey_s in combination for effecting the operation
cf said ‘cui-oif relay, means responsive to the
epemtxen of seld cut-off relay for effecting the
release of said iine relay and said marker relays,
mea,“le.mcludme_,_sa,l,d centﬁrel means for  main-

~ talning said lockout and cut-off relays operated
~ after the reicase of saild line relay, means for re-

leasing -said ‘lockout relay and reoperating said

39

-line relay, _ |
. operation of said line relay for maintaining said
cut-off relay operated e:nd for mamuemmg se1d'

and means responsive to the re-

. Iockeut relay released:
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tion of said line and lockout relays for operating . '

- another of said marker relays, control means

responsive to the operation of said marker relays
in combination for effecting the operation of
said cut-off relay, means responswe to the opera-

9. In a telephone system telephone lmes - e |

:-lme circuit for -each line including line, cut-off
and. lockout relays, said lockout relay being
‘double wound, means responsive to a calling con-

dition ¢n said line for -operating said line relay,

-. ma;ker relays common t0 a, plurality of said lines,

24a1s responsive to. the operetmn of said line

| relay for operating one of seud marker relays

tion of said cut-off relay for effectmg the release

- of said line relay, and means including said
- control means for maintaining said lockout relay

: 'epel ated aiter the release of gaid line relay.

| . In a telephone system -telephone lines, a
| -L.ne circuit for each line mcludmg line, cut-off

and lockout relays, means responewe to a calling

cendmoa on: said line for operating said line re-

, marker reiays comimon to a plurality of said
.-lines means responsive to the operation of said

~ line relay for cperating one of said marker relays
and said lockout relay, imeans responsive to the =
operation of said" line and lockout relays for -
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eperetmg another of said. marker: relays, control

| MEeans responsive to the operation of said marker

relays in combination for eﬂ'eetmg the operetlen

of said cut-off reiay, means responswe to fthe -
operation of said cut-off relay for ef'fectmg the

* release of said line relay and said marker relays,

Y|
st

of said line relay for mamtalmng said cut-off
lay ope:.eted and for maintaining said lockout

‘and saild lockout relay, means responsive to the

operation of said line and lockout relays for
operating another of said marker relays, control
means responsive to thie operation of said marker

‘relays in-combination for effecting the operation

of said cut-off relay, means responsive to the

operation -of said cut- off relay for effecting the
| release of said line relay and said marker reiays,
5 Ineans inciluding said control means for main-

taining said lockout and cut-off relays operated
after the release of said line relay, means for re-

- leasing said -lockout relay and: reopel ating said

line relay, means responswe to the re- operatmn

relay released by ci’uffere1:11',1e;113'rr ene-‘f‘gzzmg its
_.Wmdmgs N

Gd

~and means including said control means for

maintaining said lockout and cut-off relays oper-.

ated after the release of said line relay.

7. In a telephone system, telephone lines, a

line circuit for each line '"includin'g".line, “cut-oil
and lockout relays, means responsive to a 'calling

. condition on said line for operating said line
relay, marker relays common to a plurality of

said lines, means responsive to the operation of

| sald line reley fer operatmg one of said marker-'

10. In a teiepnene systern, a lme 2 1111e relay
associated - with said. line, a ﬁnder link- having
access' to said line, a Lnk line relay associated
with said finder lmk ‘means responsive to a call-
ing condition on said line for effecting a connec-

 tion between said line and said link whereby'
said line Telay and. seid link line relay are con-

nected to said ‘line in. multiple, and means for

applying a booster potential to .said Imk line

relay shortfy before smd releys ere connected in
multlple i

11 In a telephone s‘ystem a, lane 8 lme relay

[ I~
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assoc:latecl with' said line, a ﬁncler link havmg
~access to said line, =
with said finder lmk ‘means. ‘responsive to a call-
1ing conditicn on said line for effecting a 'connec-

tion between said line and said link whereby said

line relay and said link- line relay are- connected
-~ to ‘said line in multlple means for e.rppls,nner a

- booster potenm:a,l to eald 1111:.; line relay shortly'
before said relays are connected in multiple, and
10
said link line relay hortly a:fter seld releys are.

- Imeans for removmg said booster: potential from

- connected in multlple |
12, In a telephone system a hne
associated with said line, a finder. hnk having

access to said-line, a lmk line . relay associated 15

- with said finder link, means responswe tc 2 call-
Ing condition on seid line for effe cting a connec-

& link line rela,y essocmted,

lme rela,y -

- circuit for said party line including a line relay, - .
a cut-off relay and a lockout relay, a line finder,

13;__..‘

tlvely ringing over elther sade of seacl lme to-

ground. x S
15. In a telephone system a pa,lty l.me a line

- meons for clesing and. cpening said line circuit,
. means resoonswe to the olosmg of- sald line cir-

~ cuit for- oberaiing Said:line relay, means. respon- - -
- give to-the operation of said line relay for oper-

ating said lookout rélay, means responsive to the -
- Jomt operation of sdid line and lockouit relays for -

causing said line ﬂncler to seize said party line,

“a reverting call selector, means controlled. over

_ said party line for-associating said line with said
reverting call selector by way ‘of said line finder, =

~ Imeans responsive to- the seizure of selcl party line

tion between said line and said link whereby said

~ line relay and said link line relay are connected

to said line in multiple, means responsive to the og.
_conection: between said line-and said link for

removing the multiple connection between said

- line relay and sa aid link line rele,y and meang for

applying a booster potential to said link line relay

| hefore, durmg and after the estabhshment of sezd ‘“2‘5

multiple connecticon.

13. In a telephone syetem - pe,rty iine, eppa,—
ratus for providing currents of a plurehty of dif-
ferent characteristics, a reverting call seleotor

“means for conneotmg said party line to said re-
verting call se lector, a plurality of counting relays

~ associated with said reverting call selector, means
- controlled over said party line for operating said

counting relays in response to the impulses of
85

each of a plurality of series of impulses to record
the identity of the ca,llmg and called stations on

30 *

by said line finder for operating said cut-off relay

“and for memtelmog said lockout relay operated

means responsive- to -the’ Joint operation of said

lockout end cut~off relays for relea51ng said line

relay, means for sending g plurality of station
selecting series of impulses: over said party line - ~
to-said revertmg call selector, means responsive

to said station selecting 1mpulse.s for causing said

reverting call selector to register the identity of
& plurality of stations to be rung: on said party .

line, means responsive: to the cpening of said liné

circuit for seleotwely ringine said. plure,hty of

stations, means responsive to'the subsequent clos-

ing of said line circuit.for: disconnecting said line

finder from said part ty line and for releasing said -
lockout relay, meens responsive to the release of

- said leckout relay for c¢fiecting a second operation

- of said line relay, and means. reeponswe to the

smd line, g, 1"eley leglster assoclated with said '

reverting call selector, ‘means controlled by the

reoordmg of the identity of one of said stations -

by said counting relays for trensferrmg this

40

record to said relay feglster means for releaemg ’
said ccunting relays, means controlled by the

"?ecordlng of the identity of the other of said
stations by said counting relays for mamta,mmg

th1s record on said countmg reley “and for pre-.

venting their release, and meang for alternately -

applying currents of a first and a. second char- .
acteristic to said: lme from said apoera,tus in ac-

- cordance with the identity storecl on smd relayi |

register and said counting relays. -

14, In a telephone system, a party line, e,ppe,-_' .
o,**us for providing curr ents of a plurahty of dlf-_ |

ferent characteristics, a reverting call selecto
- means for connecting

controlled over said party line for operatme* salcl

ooup’rme relays in respense to the impulses of |
- lectively connecting said first and second sources -
‘to said common leads, means for selectively con-
necting said- common leads to said party line for |
‘selectively ringing stations thereon, means. re-

~_each of a plurality of series of impulses to record
the identify of the calling and called. stations
on said line, a relay vegister asscciated with said
reverting call selector, meang controlled by the

Ot
o
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recerding of the 1dent1ty of cne of said stations |

- by sald counting relays for transferrine this rec-
ord te said relay register, means for releasmg

eam counting relays, means oontrolled by the re-
- cording of the identity of the other of said sta- o
- tions by sz2id counting relays for maintaining this =~

record gn said oountmg relays and for or eventmg- N

their rele,.g.ee means for alternetely applying cur-
‘rentsof a first and a second characteristic to said
line from said apparatus in accordance with the

1clent1ty storecl on saild relay register and said

counting relays, and means controlled by said
1ela,y register and sald countmg rela,gs for eeleo- |

70

| _WhE"l said - first . SOHICES are
- common ‘leads ‘for automa,tloally switching  said
~common ‘leads from ‘said first to said ‘second
- sources, and means responsive to a failure of any |
_of the frequencies when said seoond sources are

current sources of di

second operation of said line relay for preventing
the operation of said lockout relay and *’or m.;...,lo -

tammg sald cut-off relay: opera,ted

.16, Ina telephone system, a party lme rmgme -
apparatus comprising first and. second ringing
current sources of different frequencies, a plural-
~ity ‘¢f common ringing ‘leads, ‘means for selec- = -
tively oonnectms:r said ‘first and- second sources L
to'said common leads, means for. selectively con~-

necting said commion leads to said party line for

-‘ selectwely ringing - stetlons thereon, means re--

eponsrve toa failure o erl:,r of. the: frequeneles”

connected to.said

switched to. said common leads for automatically

- switching said common 1“.‘1.&5 froln 53,1(1 sec{}nd L
said party line to said re- o | | LT
verting call selector, a plurality of counting relaye-
associated with said reverting call selector, means

to said first sources. |
7. Ina telephone syetem a pertg_ line, rmgmg'

I_aope.ra,tus comprising first and second- ringing o
Terent frequencies, a plu- -

rality of common rmgmg leads, means for se-

sponsive to a iallure of e,ny of th.e irequencies
when selcl 1rst sources. are conneotecl to- said

."' 'oommon leads for automatlcally swite hmg said

common lea,ds from said first .to said sa....ooncl

- sources, means responsive to a failure of any of .
the frequencies” when said second sources’ are. .
switched to said- common leads for a,utomatloally;_f -
switching said common. leads from said - secohcl-j_ e
~ to said first sources, and means responsive toa
second fallure of any of the’ frequencies of said - ¢
- first sources for prevemmg the smtohme loe,ol{'_i._-i_
~to said second sources. - o

18 Tn a telephone system a party lme 11*1g1ng
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.. epperetus compnsmg ﬁrst and second r1ng1nﬂ'

current sources of different frequenmes a plu-

rality of commeon ringing leads, means for se-

leotwely connectmg sa1d ﬁrst and second souroes'

to said commeon leads, means 1nelud1ng ringing
1nterrupter co*luaots for selectwely connecting

2 325 87‘7

21, In a telephone system 3, plurehty of l1nes '_
a: smtchmg link, means for selectively connect-

o ing said lines to said link, a plurality of counting

_releys associated with said link, means contlolled

over a. line. oonnected to: seld link for operetmg

~ said counting relays in response to the impulses

said oommon leads. to seui party l1ne for selec-. .

.twely and 1nterruptedly ringing stations thereon,

means responsive to a. failure of any of the fre-

quencies when- sald first sources are connected

‘to said-common leads for automatically switch-

ing- said common leads from said first to. said =

second ‘sources, means responsive to a failure of

any of the. frequencies when-said second sources -

are switched to said common leads for automati-

15

cally switching se.1d common leads from said sec- .

ond te said first sources, and- means. respenewe' )

to an epen circuit in said 1nterrupter COIIt&CbS

o ~ for operating an. alarm signal..
19.. In a telephone system, a plurahty of lmes -

. e. smtchmg link, a plurality of counting releye
 associated with seld link, means controlled over

20

- one of said lines for operating said counting -
relays in response to the impulses of eachr ef a

- plurality of series of impulses, means responsive
to the operation of said counting relays in. re-

~ sponse to said series of impulses for- establishing

-oonneotlons between: said lines, & timing device,

means controlled by said timing: devwe for oper- .
~ ating said counting relays, and means controlled
- by the operation of sald’ counting relays by said

" timing device  for: automatically releesmﬂ' an
establlehed connection hetween se1d lines..

- 20; In a telephone system, a plurality of hnes
e switching ‘link, a.plurality of counting relays
‘associated’ with said link, means controlied over
~one of said lines for operating said. counting re-
lays.in response to the 1mpu.lses of each of a

25

‘of each of a plurality of series of impiilses; means
;responswe to the opera.tmn of said oountmg re-

lays . in response to said- series of. impulses for

ee»ebhshmg connectmns between said lines, &

t1m1ng dewoe a supermsory relay controlled over

- one of seld hnes means controlled by said tn:nmg.
. device and 1nolud1ng said supervisory relay in
one posmon for disconnecting a line from said
link within a eomperatwely short time interval,
means oontl olled by said tnmng dewoe snd in- .

cluding said supervisory reley in enother POSi-

tlon for opera,tmg said- countlng releys and -
means controlled by the operation of said count-
ing rele,ys by said t1m1ng device for eﬁeetmg the

release of a line from said lmls. within g compara-

_-tively long tlme 1nterva.l

22, In a telephone system e plurellt,}f of lines,
a smtohlng link,” means for selectively connect-

 ing said lines to said link, a plure,hty of counting
i “eleyu associated with. said link, means oonurolled
over a line oonneeted to se,1d lmk for operetlng

said counting-relays in responee to the 1mpulses |
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of each of a plurality of series of 1moulses means
responsme to the operetlon of seld counting re--

‘lays in response to said series of Impulses for

estebllehlng conneotlons between said lines, a
t1mng clev:lo\,., a superwsory relay controlled OVEY

- one of said lines, means controlled by said timing

“plurality of series'of impulses; means respensive

to. the coperaticn of said counting relays in re- «
_ sponse to said series of impulses for establishing
connections. between said lines, a timing-device,

-means. conirolied by said t1m1ng device for oper- . |

ating said counting relays, and means controlled

by the operation of said. eountmg relays. by said

timing ~device for automatically releasing an

- established connection between said lines and for.
applying a. warning signal to: said connection

| shortly before the e.utome.tlc releese thereof

R before ee}.cl releese

means
_cludlng send supervisory reley in another position
for. operetmg said oount1ng relays, ang means

_devlee -and 1nclud1ng said supervisory relay in

cne. position  for cllsoonnectlnﬂ' a line from said
l1nk thhln a oomperetwely short time interval,
ontrolled by said timing device and-in-

controlled. by. the operetlon of said oountmﬂ' re-

.-leys by qeld tlmlng device for effeotlug the re-

lease of a lme from said- llnl-: within a. compars
tlvely long time- 1ntervel and for momentarily
oonneotlng a warning signal to an established
conneotlon a oomperatwely

' WINFRED T POWELL

hort time 1*1tervelﬂ |
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