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22 Clalms. .

This invention relates to automatlc telephone

systems and particularly - to-communication fa~""

cilities - furnished by small cominunity dial of-
fices a} which a plurality of party: telephone hnes
terminate. An object of the invention is to pro-

vide a System of this kind that is economically
in .operation -and !ea'sily B

constructed,
‘maintained.

simple

.. It is a further object of. the present 1nven:tlon N

to’ provide, for use in a system of ‘the all-relay’

10

type, automatic line selecting and:. connecting :

equipment which is fully selective in'character,

and which' requires a-minimum number of re- i

lays for. its operation.

It is another object of the mventmn to prov1de
an improved allotter or-distributor arrangement
associated with the dll-relay finder links, whereby

15

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 effective to transfer calls from lines of

‘a particular sub-group into the finders of the

non-associated sub- group in the case of busy or
tr oubse conditions.
t is a further object of the invention to pro-

20

25

- Vlde an improved marker and lockout arrange-
ment, which is S0 arranged that’simultaneous -
calls in'a sup-group of lines will not cause faulty

operation’ of the equipment,- such -as selecting.

more than one line by a-single finder or selectmg
one line by more than one finder.

It is an additional object of-the mventmn to
provide an automatic ringing machine fransfer
arrangement, whereby a trouble condition in the
comimon ringing or interrupter apparatus is-effec-
tive to automatically switch over to the . other
or reserve ringing equipment.

Another additional object of the mventlon is
to arrange the circuits of the common’ ringing
equipment so that a toll operator, or other
party having authority to make such connections,
can dial special numbers for switching from one
ringing machine equipment to the other, but
ordinary subscribers in the system cannot con-
nect with these numbers for effecting such a
transfer. In this connection, a signal is given to

indicate. to the operator which machme is 1ni

operation. B
Further features o; the invention pertain to

the particular arrangement of the circuit ele-’
‘ments whereby thie above outlined and addltlonal_

operating features are attained.
This invention has been illustrated in the
accompanying drawings in which:

30

35

40

45"

50

65

Flg 1 shows a plan for arranging the varlous
other figures. of the circuits; :
.. Fig. 2 shows a line ¢ircuit andia portlon of the

_common malkmg and lockout. circuits;

- Fig. 3 shows a sufficient portion of the common’
allotter circuits for:each sub-group of lines:to

- obtain- an undelstanamg of the present 1nven-. '

tion;. -
Fig. 4. shows a portlon of a. 11ne ﬁnder 01rcu1t

with - the connectmg portlon of ‘a selector 111us- s
trated; L

Figs. 5 and 6 when placed together in the :

order named. and ‘with correspondingly::nums= o

bered lines in ahnement show a connector llnk :

circuit; ’ : =
Fis. 7 shows a portwn -of the llne connector

which is associated with each connector link;-

" Fig. 8 indicates the common time release: 01r- :
cuit, which is for the purpose of- automatically
releasing a “permanent” from the connector
link;-

Fig. 9 shows the c1rcu1t of a modlﬁed t1me Te- -
lease arrangement, for the purpose of automati-

cally releasing a talking connectlon after a pre- N

determined time interval;

‘Fig. 10 shows the circuits for: controlhng the
rlngmg machmes in ‘a manner which will':be
fully described 'iri’ the following spemﬁcatlon .

‘Figs.:11 and 12 show the relay type revertmg :
call circuit;

- Fig - 11A is a chalt 111ustrat1ng tne countmg

‘relays- lett operated aiter - the vanous 1mpulses,

are transmitted;
: Fig. 13:is"a block- alagram and s1ngle 11ne lay-b )
out of the system.
- A detailed description will’ now be made of a
call which is ‘assumed to be:established: from a
calling subscriber A to a called subscriber B, .
. Removing the receiver at the calling »station

“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 19
of relay LO and lower winding of relay LR to
negative battery. - Relay LR -closes & circuit for
operating tens lockout relay TLO2i, which ex--
tends. from positive battery, back contact 21 -of
relay TLOZY and back contacts'of all other-tens
lockout relays in-series, back contact 22 of relay
TLO21, winding of relay TLO2I, back contact
23 of cut off relay CO, front contact 24 of ‘relay -
LR -and:upper winding of relay LiO‘tonegative

‘battery. Relay TLO2{ operates over this circuit.

and,- at back contact 21 opens the above de-

) scnbed serles c1rcu1t 50 that no other TLO relay




of the group can operate at this time. Relay LO

. also operate,' over the above described circuit -
-and completes a-circuit for operating units lock- -
which extends from positive-

. battery, front contact 25 of relay LR, back con--

out relay ULOI,

“tact 26 of relay CO, front oontact 27 of relay
LO, winding of rolay ULO{, back contact 28 of
relay ‘ULOt back contact 28 of relay ULOY and
all other similar back contacts of other ULO
relays, to negative batte:

relays res

alarm if one of the associated chain circuits gees”

open and stays open for an abnormal penod of
time.

vy through resistance 34,71
Tens. continuity alarm relay TCA and units. - :.
continuity alarm relay UCA are connec tnd to the

pectively and operate to bring:in an''’

It will be assumed that the1e are r>:)0 hnes in :

(14

2,325,877

as relay l AL is operated, it loeks itself operated
until-all of the finders are used up to and includ-
ing the last, when the above described locking
circuit, inciuding contact €8 of the last ailotier
relay, is opened. - The purpose of a contact such
as front contact 53 applying positive battery to

:hé locking ciréuit for the associated :AL relay is

to prevent premature release of this Alirelay of a

Jlink whichr is-taken for use when the last link of -

the sub-group is already in use. .
- The overat! on ‘of relay IAL opens up the cir-

" cuit of Telays {ALP and ALG at back contact
ends of the chain circuits of-the TLO-and ULO '

:38, which effects the release of these two relays,
thh the: closure-of front contact 38 of relay 1AL

157and back contact §f of relay IALP extending

a group and that this group is divided’ into two *

sub-groups of 100 lines each.  Consequently, there
will be 10 ULO relays .(ULOI} to ULCD indiusive)
and’ 20. TLO relays (TLO2I to TLO28 inclusive
and TLO31. to TLO24 inclusive).
there is one ULO relay.for all lines -in the group
having. the same units digit and there is one TLO

relay.for every 10.lines in‘the group. With relay.

- LO operated, contacts {3 and- {18 open up:the
above .described circuit .of relay LR but ancther

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

" contacts 32 and 83 of relay CO. -With .relays
TLO2I and-ULOi. cperated, as.above described,
a.circuit is completed for operating ailotter.re-
- peater relay {ALP which extends from-positive
battery, front contact 34 of relay ULOI,
‘contact 85 of relay TLOZI, back contact. 35 of
dash.pot repeater relay IDPR, conductor $1, back
cantact. 38: of aliotfer relay fAL and winding of
rTelay 1ALP to negative:pattery. The closure of

front.contact 39 of relay. IALP extends this cir- .
cuit to:alloter group relay IALG for operating 4

this. latter relay.
“A. circuit: is. now, closed for operaul
—ﬁngler relay UFI-of the line finder, which €:

um LS
’Gends

from positive battery, front-contact 43 of;r,elay i

JULOI, conductor 44, front contact 43 .of relay
AALG, conductor- 44 and winding of relay UFRI
to .negative battery. -A circuit is also closed for
woperating tens finder relay TF2i of the line g_nder,

which extends from positive battery,.front con-
tact 45 of relay TLOZ{, conductor 48§, front con- 90

-tact- 41 of relay [ALG, conductor £3 and; wmdmg
of relay TF21 to negative battery.
-With: relays TF21. and UPFI operated; t‘xe tlp

' and ring conductors T and R of the oal_,lmg line "

are extended through front contacts &9 and 50
..of relpy TF2f and front contacts 5i and-52.of
relay UFI{, back .contacts 83 and 535 of link cut
.off relay LCO and the windings of calling bridge
. .relay ICB to positive and negative battery, re-
“spectively. . The closed circuit across the calling

- Jine energizes relay 1CB, which closes a circuit

-ab its front contact 53 for operating Siow acting
.relay ISA..

-The. operatmn of relay iSA closes a cir cu1t at -

B ;ts f,ront contact 57_ to allotter conductor A_I,-and
. the lower winding of relay 1AL for operating this
 latter relay. .Relay 1AL closes a locking circuit
~for itself from positive battery, front contact 58

:In other words,

ila

front -

G0 -
TLQ .relays -in the ‘first: sub-group, opens up &

i bal;oeryw

- these twa, finder zelays
¢ is maintained by the close d cireult across the call-

the'starting wite ci¥euit through to the next SrouD

rofallotter rélays.. :Since relay {ALP is slow acting,
“the: closure of this circuit at back contact 64 is
" delay’
; relays of*the next 1

ad slightly to prevent operating the allotter
ink.if-the lockoltt relays of Pig.
2 are-alittle slow in. releasing.-

“‘The operation:of relay 4SA cl'\ses 2 lo-“kmg eir-

N CUlt for ’elay UR4, which. extends from: po tive

A slm mr 1oclqn<r clrcmt 1s
pleted for relay TF2 | by way of front. corltaot 54
and-winding -of. this :latter relay. This locks
as long as the connegtion

ing line. : : RN
The closure:of contact 5% if relay 1SA extends
positive battery through front contact $5.of relay

UFRt. and. front contact 67.of relay TF24 to the
.sleeve. concluctol S of:the. calling line, which ex-
‘tends bac

¢k -through the windings of relays CO
and. Lo to negative -battery. This ‘bositive bat-

‘tery functions to make the calling iine busy and

_1t also: operates.relay CO of the cailing line civ~

cult, - I will be noted that, as long as ielay LR
As operafed,. positive. hatter
+ductor of the calling line is applied . to cne ter-
‘minal of the lower winding of xelay LO and, with

y :on the sleeve son-

relay CO operated, posi

ve batiery is appled »-.t:o !

-fhe other terininal of the lower w;mllng of relay
“LO by way-of 1013
. pl1cat10n of . t‘ae same petential to both terrninals
.0f the: lowel winging .of relay LO L;eveﬁ <
~1rcnt ﬂow in thi

t contacts 25 and 28, This ap-

Cu‘l -
is wmdmg el that u he CJIIEﬂt m

Wlt"l relaJs CO and LO operated tne alllmf hne
s disconnected: from relay LR anu this Jaiter re-
lay releases ) -

“The: opelamon of relay CO ooens up- tae above
des»rmed circitit of relays TLOEE and ULO] for
1elegms1r_;_g these relay.;_ -This opens up the cper-
ating’ circuits.of the finder ‘relays, but these re-
-lays are loeked: over _-ithe above_.deh_cg'ibed ‘locking
seireuits.

The opexauo”l of ;elay "'LOZ!

or any of the

series . :eircuit rincluding .-greup transter ielay
AGTF.. “This. circuif, in- the above assumed call,

_-is. opened gt -back. contact €8:-and e’fem.g the re-

‘lease of ‘relay {GTF.
- Relay 1GTF closes a: c;rcul‘r at’ 1t< oack contact

89 for energizing the ‘#1 dash-pot relay. - This

of relay 1ALP, front contact §3 and upper wmdmg

..of. relay AL to negative battery.. This locking

.clrcult also extenus to - positive battery by way of

;back contact €6. of relay 8AL. Since it is as-~
sumed that there are 8 line ﬁ"lders in the sub-

7

O

group and consequenuly there are 8 allotter re- o

lays, this means that when an allotter relay, such

5

dash-pot relay is adjusted so that it wili not cisse
xts~ front oontac‘ 3¢ durmg the normal operation
“of the’ system ccnanueptly relay IDPR will not
“he opelateﬁ dudncr SLlCh norimal’ opelatlon A
call in the second sub-group is eﬁecmve 0 ¢pen
up a similat s€ries cireuit, including back contact
71 of relay TLOZi, which maintains group trans-
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fer relay 2GTF normally enei'gized. If the.call in
this second sub-group is handled in a normal
manner, the closure of-back contact 12 of relay

- 2GTE energizes the. #2. dash-pot relay but this -

‘relay does not have time to close ifs front con=

tact 8. -In the event that, due to some faulty cir-.

‘cuif condition, -the ‘calling line is not.extended
through to-the ICB and-ISA relays of the line
finder, or.the ISA relay does not extend positive
battery back over the sleeve conductor for oper-
ating the CO relay of the.calling line, then the

partlcular ﬁnder wﬂl remam busy untﬂ calls- :
have progressed through -all- the-finders in the

associated sub-group. It will be understood that
relays . {IDPR and’ EDPR, can comrol alafm

mrcults if desired.

It will be’ noted- that the operatlon of 1elay

JJALG closes a circuit.at its front_contact 218 by

_-way. of booster conductor BR: for ‘operating:re-

10

dash-pot relay has time to.operate. In the above

“example this effects the operation of relay {DPR
and its contact 3§ switches the start wire from
conductor 37 to conductor 171, which leads through
back contact 718 of relay 11AL of the second al-
lotter group to operate relays { LALP and [ fALG.
~This connects conductors: 4{  and 4% by way of
-front contacts 74 and 15 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 8 manner similar to that above de~
-scribed, with the call being handled by the finder
in the second sub-group.
2. In the event that the call orlglnates in the sec-

‘ond subgroup and that the calling line fails to be-

~properly -found, the #2 dash-pot.relay will oper-
ate .for efiecting: the operation of relay 2DPR
and this relay in turn switches the start wire 16
of the second group from conductor 1T to con-
ductor 371. This is effected by contact 19. of

20
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relay ZDPR and the energization of conductor :

37 allots a finder in the first sub-group.
It is believed that the above expla.natmn in-

:ulcates howcalls in-each of the two sub groups’

“are. normally handled by finders in .the asso-
‘ciated sub-groups- and how, in the event of a

lay. ICB, which" circuit is-independent of the
calling -line; ‘This-is for the purpose of posi- .
tively operating the CB relay of the findet, so-the
allotter and marking: relays will be sure to.clear
out-and not lockout succeeding calls in the event
of a ‘high resistance leak on some line which

would. operate relay LR but not: opelat° the‘-.v-

CB relay. .
- It will be assumed that the calllng subscnber

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 selector (not shown)
of the system to. select a connector link in the

second hundreds group: When this selection is: =
made, in -a manner which is well ‘undérstood .

by those skilled in-the art; contacts 83, 84 -and
85_of the selector are.closed to extend . the tip,
ring and sleeve conductors of: the'calling. line to
conductors §8; 217, and 88 of the connéctor link
shown in Fig. 5. "“hls extension of the tip and

‘ring conductors iS by. way -of front. contacts 83

and 99 of relay LCO of Fig, 4, which relay.is-the
usual “cut-through” relay of the selector: and‘
which operates when the first selector ope1 aulon

" has been completed.

~faulty- condition, a finder of a normally non-as- * -

sociated sub-group will step in and take care of
the call.. The circuits-are also arranged so that,

in.the event all finders i a sub-group are busy,-

the start wire will be extended to a finder in the
non-associated: sub-group. - For example, in the
case of the :above assumed call, if all finders of

tne first sub-group -are busy .all of the allotter -

reiays shown in the lower portion.of Fig. 3, such
as relays AL, !
Now when .positive battery is” applied to con-

ductor 37.as:above ‘described, the “circuit.ex-

tends through. front contact 38 of - relay {AL,

2AL and 8AIL will be operated.-

‘The extension of the closed cir cmt 0Of- the call-
ing-line to conducto,rs, 88 and 87 of the con-
nector link completes a 'circuit, including ‘the’
calling line, by way of back contacts 8. and 92
of ‘answering bridge relay -AB {o the windings

:.of ‘relay £CB; thus. operating this relay, which.
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.closes a cir cult at its front contact 83 for operat--

ing relay 2SA. - The operation of relay 2SA closes
a circuit at its front: contact 94 for operating
slow acting repeater relay SAP. . The counter= -
preparing relay CX is now operated over a cir--

5 -cuit. extending from positive battery, front.con-- .
_tact 95 of relay SAP, back contact 124 of counter

. release repeater- relay CRLP;.back contact 268

‘back .contact §1 of relgy [ALP and similar front

contacts of all other AL relays and back contacts
of all other ALP relays to conductor 71, which
Jeads to contact 18 of relay 1IAL and thence to
the alloter. relays -of - the non-associated sub-
group. -~ A similar circuit extends through front
contacts of the AL relays and back contacts of
the ALP relays of the upper sub-group to con-
ductor 88 and thence to conductor 37, which car-
.ries this starter wire from the upper sub-group
to the allotter relays of the lower sub-group.
It will be noted that there is a circuit completed
through front contact 82 of relay {DPR and front

contact 81 of relay IALP to the upper winding-

of relay’ IAL. -This circuif, ‘and other similar
. circuits to other AL relays, is for. the purpose
- cf operating the AL relay and-thus making the

- associated finder busy in the event that the ALP
relay aliotts a certain finder and, due to a faulty
condition, the connection.is not properly handled
by this finder. - In other. words, when -relay
1ALP operates and then, due to such-a faulty
‘conditicn, relay IDPR operates, relay 1AL is
operated and locked to miake this. finder busy
-To the next call

It w111 be ev1dent that this .
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first - digit, #2, -operates

of:-trip relay TR; conductor- 17, back -contacts
“in-series of ~all-counting  relays. from: CO: to
.Ci inclusive, which includes back contacts 8§ and
67, -~and ‘'winding of relay CX:to-negative bat-

tely The operation of -relay CX prepares .a-

;lockmg ‘eircuit for' itself which is. effective: ‘bO’

maintain this -relay operated .at.the time:. of
the transmission of the first 1mpulse this ‘lock-

‘ing circuit extending from positive battety, front .

contact 85 of relay: SAP, back contact 98 of re-"
lay 2CB, conductor- .15, front .contact- 89 and

‘winding of relay C& 10 negamve battely “This

locking circuit is estabhshed t0" majntain. relay
CX operated during the transmission of the: first
impulse of the series and similar locking. cir-
cuits are provided for the other counting re-

lays to maintain a counting relay operated dur- . -

ing the transmission of an impulse: which. op-
erates the next succeeding counting relay. It
was assumed ‘that called sub-station B.‘is se-
lected by dialing #2321.  This means that the -
the selector to- uelect
an idle connector in the group, that the second
digit, #3, selects the:tens connecting relay-to -
which thls line is connected, the third- digit, #2,

-selects the units co*mectmv relay. for picking out

the- partlcular line in uhe -group selected by the -
tens connectmg 1e1ay and the fourth dlcrlt #1 ’




o “tlve to-operate rélay €38 -over-tire: a“ov“ destri
udes fremt -

'fd
ﬁe}ects the particuldr: ffrequency for rmgm« "bhe
vaned ‘stationion :the -setected iline. -

“"The “transmission «of the three it upulses aftc—n
‘the :connector is selected, -effects the release of

relay 2CB, once for each impulse; Tollowed by -

the -centinued” energr"abmn of ‘thisrelay dfter
the three impulses ‘have been transmitted. Re-
calling “that- relay *CX swas ‘operated swhen the
‘connector iWwas iseized; ‘the first impilse “closes:a
. Girouit foropersiing - relay G4 which extendsifiom
positive “battery, back contact $3 of relay ZCE,
Tront-contsct 90 -0f relay 254 badk-contact =51
of ‘ringing ‘rélay RI, ‘back :coritact i 02:i0f -cut~in
zelay CI,-conductor 11|, front centact 183 of relay

©X and winding of relay-C1:te negativerbattery. .1

Relay Ci opens up the abcve described.aperating
- eireuit “for ‘relay:CX «at back ‘contact 21 and ex-
tends this-circuit through:front .contact 1 tosithe
winding ‘of rolay .Ci. Relay CX does :not Te-

lease at thHis time-because of the above desertped

‘lodkmg cxvcud; through bagk. comacﬂ% “of: mlay
20CB.: .

then rélay RCB ensrgizes efter: uhe trarrsmis-
gion ‘of the Hrst impulse, ‘the docking eircuit: and

rélay CX, including "back-contact: 88, 4s-opened ..

angd relay-CX rcleases.  "'Whea 'the 208 yelayrve-
Jdeases:at the’ beginning e¢f ‘the ‘second iimpiilse,
. allecking eireuit-is- closed for relay Cf, whi¢h-ex-
tends through back contact§3:of relay 2CE, bast.
contact 83 ofrélay OX and frenticontact 4 54

relay Ci. "This jprevents the vélease of relay’ (Cll
swhile “the circuit is -closed for operaiing ‘welay
C2, which extends from positive battery by way
-ofconcductoriil, as-above described, backcontact

+83- of relay. CX, front contact {45 of relay CH .

and winding-of.relay C2-to-nssative battery. "Re-
layC2 operates,-opens' the first locking .circuit
dbove-deseribed for-rélay Cl.at back-contact 35
and “closes o first ‘locking cirenit -for ifself -gt
- frent ‘contaet (105 Relay Ci is released st -the
end-of this.second impulse \W"le”} ralay ZCB OD\cl-
ates 10 open-back contbact’&s. -
“The-transmissionof :the uhlI‘d lmpulse is eFee-
ned

-pickup-conducter - i1, Wthh now
‘comtdct 487 of relay C" “Relay

. " frem ‘releasing during -the-transmissien {61 ‘this
" dmpulse because- of-the -second~locking ~civeuit,

Swhich’ is completed by -way-of baek contact©s ¢f
relay 2CB, ‘back coritacts 9 and 48091 ‘PElays C’v{
“and Cl-and front:contaect 163 of relay C2. SCon~
#act ¥88-6f relay C3-switches-the first loéking.eir-
souit “from relay-C2-to ‘relay 'C3. +-At the-end of
_ the-third impulse relay C2 is-released beeatise fts
-second-locking:cizcuit is-opehed-at back contact
98 of - relay:2CB. “This leaves relay 03~ opnra‘:ed
and-all'othercounting relays released.
‘At’the -beginning of the series:of- 1mpuls
s¢ireuit ‘is-closed ‘for:eperating change -over- rel

‘CHO which includes the above-described spiek” u”p*

«gonductor 1. “Relay CHO, heing ~slow ‘40 “re-
1ease, remains-operated ‘during the transnyission
‘of-each:series of impulses-and- releases &t theend
‘of :the'series of impulses. "The operation of relay

CHO “¢closes -a eircuit ‘for operating -counter -re- 6

Jdeage “relay -CRIL, ‘which - extends “from" positive
“battery, fromt- centact 95 -0f relay ‘SAP ~winding
wof-relay’ CRL; front contact {10-of relay CH’O and
registance H1 o negative battery. Relay CRL

:closes & -circuit for -operating relay-CRLP-which 7

" extends from -positive ‘battery, front contact-95

of relay SAP, front contact 112 of relay CRIvard:

winding-of relay.CRLP tonegative battery. “When
Telay CHO releases at the end-of the series of “4m-

apulses 2 circuit is -closed’ for operating: tens-con-

RBIBBTY

mecting welay TFCS, iwhich sextentts from positive
ibattery front.contact 85 .ot srelay SSAP, swinding
of relay ‘CRL,:back .contact :of :the make-ebefore-
break: combmatimrﬁl:m-' df :relay CHO, front con-
tact 113 -of relay"CRLs, bavk contacts: 44 and 5

--of itransfer:relays "TF2 and TF1, s:conductor 4486,

ffront .contact #17.0f relay-C83,:conductor 43 :and

- winding of relay TC3 tomegative battery. - Ft-will

]

‘he understood that, :if rsome ¢tther :numhber was
-Gialed for:the stensodigit seme sether: TC wrelay,
isuch a5 'TCH, TCP ~or sthe.ilike:would: have :been
Zoperated in accordance with the selecticn made

dbythe .counting :relay left: operated in Lespunm
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<lease.

5 relay CX
" Hforcthe mext adigits

1t0 ‘the number-of impulses:in this:digit.
wBince the above described operating circuit :for
-nelay BC3 sincludes - the winding : of ‘relay CTRL,

-relay TCS8 :will 1be ‘operated ;ang reélay:CRL wwill

he held joperated: omwer :this:circuit. “Theopera-
stion of relay TPC8:closes: a lacking.cireunit for:it-
381, -which.‘extends ;from ‘poesitive shattery, front

scontact 18 :0f rélay {SAP, frent :consaet 8 of

relay ‘CRLYP, hack contact 120 of relay TFH, :con-
~ducter (421, front-:contaot (£22 sand .winding of
relay TC3 to negative battery. .Et:will tbe:noted
thatuthiseireuit itopositivebattery through front
weontact i1 8 of.xélay 3SAP :gpplies posibive bat-
teryito ithe left hand terminal 6f relay TEFI ~while
;positive shattory dsuapplied toithe righthand ter-
minalsof:ithis rélay by wway of front:contact: 19
af 'reflay\ ’“RLP “Thisuprevents . the-operation :0f
welgy T8 .at: this thme: . Furthermore,:the.icon-
mnection: “co positive ‘battery on eemductor. 121 iis
extended:through' frent conbact#22: of! relay TTC3
-andreonductor: 8, backito the deftiharnd terminal

wf sthe cwinding «¢f: relayiCRL: and, -striee pesitive

“hattery s appliedsto the wight-hand.termingl -of
ithis winding. 1t tfromtcontact 295:0f rely SBRP,
s shord-circuited and: released The release:¢f
‘relay:CRL openscupithe:cireuit- of-cenductor +H1
.at-frenticontact: 123 »which:allows welay C3:t0-ve-
“Shortly -after:this; relay: CRLP s roleased
thecatise of iopencombact #i 2 .and-positive thatbery
is-:again:anplied to.conductor+#1 by way of-back
ieontast #2430l relay CRLP. This:again operates
~to:prepare ithe :commting relay:circuits
‘Wihen :relay \CRIP .releases,

" the above.described sshort cirouit :arownd - relay
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“TEY: ig opened sat.contact ¥ 19 which gHows ‘relay

TF{ toeperateiovera cireuitextending from Posi~

Aive bastery; front contact [48:0f relay SAP, wind-

Jing of:relay TF ; conductor:124; front:contact: 422

cantawinding ef relay TG to-negative battery,

55 -

C'The dransmission of the sthird-digit (#2) o
‘the-connecter link is:effeotive -to  release: rélay
ZCB twme “In srespense ’ to uthe impulses of this
; is:is :effectiverbo- operdte wélays ‘Cl and
‘eirguits abovesdescribed sand, -sitce rekay
~CB: rema\ns ‘ehergized :after the wecond: imptilse,
relay G2 »will remain:energized: svhile relays:TCX
id iCH sare released. ‘Rélay TTHO ;will “be: oper-
-atedrand released asbefore,rélays CRL and CRIP
“willibeoperated and releaget:as beforesand: units
sermnecting wetay UC2 - will be «operated over :a
weiveuitexbending from-positive battery, front con-
tacti¥s of velay SAP;wnting of relsy CRL;back
contact of . the make “hefore-bresk: combination
<t cof s relay: ) CHO, : :front. contact “143. of ivelay .
TR, hack: cantact 2125 Lof relay *TH2, 'front-con-
stact. i 25 of:relay TR conductor 121 “front -eon-
wbact 128208 relayiC2, conduoctor 4 .and -winding
wtvrelay “UC2 to-megative hattery. “Relay CRL
ds ‘loeked-as“before until ‘relay’ UC2-4s- operated
=and: its locking -¢ireuit -€losed st -front -contact .
429, at which time- relay’ CRLis releaseqd as be-
fore “followed “by -the- release -of ‘Telay CRILP, -
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tact 118 of relay- SAP, front ‘contact 185 -and

After relay CRLP releases followmg the opera-
tion of relay UC2; relay "TF2 is operated over
a -circuit extendmg from positive battery, front
contact 118 of relay SAP, winding of relay TF2,

conductor {30, front contact 129 and winding of -

relay UC2 to negative batfery. During the inter-
val between the release of relay CRL and ‘relay
CRLP, relay C2 is releaséd and after relay CRLP

5

" winding of relay RI to negatlve battery -through

releases relay CX is- energlzed over its. prevmusly :

described circuit.
Within the interval between the operatxon ‘of
relay UC2 and the operatlon of relay TF2, which

“10

interval is of comparatively lotig-time due“to-the -

slow release of relay CRLP; a test:is made of
the called line. If this line is idle, there ig an
absence of positive potential on 1ts sleeve con-
ductor 131, - Then when relay TF2 operates, posi-
tive potential is applied tosleeve conductor 131
from positive hattery; front. contact 95 of relay
SAP, hack contact 132 of relay BY, front con-
tacts 133 and 134 of relays TP2 and TFI, con-
ductor SL, front contact: 136 of relay Uc?,; front
contact {37 of relay TCS, to conductor {131, 'This
operates the cut-off relay of the called line and
‘also makes this line busy-to other calls

15
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In the event that the called hne is busy when

this called line test is made, the posmve battery
on conductor 131 ex_tendsvthroucrh front contacts
12T and 136 of the line connecting relays, con-

ductor SL, front contact 134 .0f relay ‘TFI,-back?

contact 133 of relay 'TF2;- back contact of the
make-hefore-break cornbmatlon 138 and Wmdmg
of busy relay BY to negative battery. "This 'oper-

ates relay BY and, at its back coniact I3Z ‘pre- -
35

‘vents . the: application of positive battéry: to con~-
ductor 131 while relay BY is mamta,med locked
over s circuit including front contact 138 of its
. make-before-break combination and front con-
tact 85 of relay SAP.. The busy tone is con-
nected to the calling line over a-circuit includ-
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resistance 135, ‘It will be understood ‘that-these’
operating and locking -circuits fof relay RI- are

completed when'the station digit is transmitted ~

even: though'’ the called ling is busy.. When the -
called line is idle, the release of relay CHO:at -

the end of the station: digit closes a-circuit for

operating relay CI which extends from positive -
battery, front contact 85 -of relay SAP, winding

of relay CRI;, back contact-of make-before-break .

spring ‘combination 118 of relay CHO, front con-

tact (1% of relay CRL, front contact 125 of relay .

TF2, back coutact: 141 of relay BY ‘and windihg
of relay CI to negative battery. -Since the ‘wind-
ing of relay CRILsis included-in series with the
winding of relay CI, both relays are ‘maintained
operated and consequenblv relay - CRLP is main-
tained operated: over--a: circuit mcludlng front_,

~contact 112:0f relay CRL.

STE will be undergtood- that cther statlon d1g1ts '

’ale efféctive to ‘select ‘other frequencies for ap-
-plication to the callgd line by’ the different com-
-binations of impulses in-these other station digits
-operating dﬁerent combihations of counting re- .

lays.. -With- countmg relay-‘Clioperatéd as above
described, & circuit is completed for:ringing the

-called. station. with 16 cycle eutrent which: ex-
tends from ‘the 16 cycle lead from -the ringing: ..
converter;-front contact of either load relay L1
or LD2, interruptér 271, to the 16 eycle generator.
‘common and thence by way. of front contact 148
of relay.Ch,
relay CHO; winding of trm relay TR; back:con-

‘conductor -1492, back ‘contact 158 of

tact 151 of relay RV, front contacts 152 and

+£83 of relays. RI .and 'CI, conductor TL; front

-contacts 154 and {55 of relays uce? - and TC3, -
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" ing front contact 139 of rélay BY; Dback conbact -

{49 of relay CI, condenser 141, front contact 142,

of relay RI:and condenser l 43 to thg calling
line. The release of the: connection ‘will ‘be the
same.as will be described in connection” with a
call to a line which is not busy.” Relay RI is
operated when the statlon digit is dialed: as’ W111
be later explained. -

Assuming the: called line to be-idle, then the

) CII‘CUI*JS function as will iow be described.’ Fol- k
lowing the transmission of the units digit, ‘as.

above described, the station digit is transm1tted
which in the assumed case is #1,  The’ trans-
mission of the station gigit effects the: operatlon

‘of ringing relay RI at the beginning of this ‘sta- -

over the conductors-of the called line, front con- .
tacts 158 and 157 of relays TC3 and UC2, con~- . -
duetor RL, front contacts 158 and. 159 of relays ,

«CI'and RI, back contact 160 of relay RV to posi- -
tive battery: and thence to the other clde of the -

_ringing:source. ..
w I the - event that the station d1°1t .6 100 -

45

inclusive, then relay: RV will be .operated over a -

=eireuit extending from the positive battery which

“operates relay C8§; conductor {2, front contact

50

tion digit transmission,. whether the called: line -

is. busy or idle.
the beginning of the first. station implulse, relay
CX is locked operated and relay CI ig- operated
and locked as previously described.. At the‘end
of thls impulse, relay CX is reléased and, since
it is assumed that one impulse:is transmltted

relay Cl remains operated for selecting 16 cycle-

ringing current. Relays CHO, CRI: ‘and:-CRLP

operate at the beginning of the first impulse, .

when relay CB.is released, in'»the' previouSIy"de-
scribed manner.

‘Relay RI is operated over a circuit which ex-
tequ frem. positive battery, front contact 118 of

relay SAP, front contact. 118 of relay CRLP, front -/

contact {20 of relay TF{, front contact 144 of
relay TF2, back contact 145 of relay CI, winding
of relay RI and resistance 185 to negative batw
tery. A locking circuit is: closed for relay RI

Wheh relay 2CB releases at 3

which extends from positive “battery, front con- 75

161 .0f relay RI, back contact 182 and:winding of -
relay RV .to ‘negative battery. ~Relay RV is -
locked -operated by means of its:make-vefore=

‘break epring combination to. positive battery at

contact 85 of relay SAP. - The contacts 15! and -
‘189 reverse the connection to the ringing:source

so tha} ringing current is sent-out over the ring
side of the line.

i§ 1: to 5 inclusive -and by applying: ringing. cur-
rentto tHe ring side of ‘the line when the station
digit is 6 or more, - In this’event, the stations
‘on the line with stations digits.1 to 5 will have °
their ringers connected between thé tip side and

- ground and-these with stations digits 6 to ¢ wﬂl

have their ringers: connected between the rmg
side and ground.

‘When “the. called: party answers; reh.y TR is. -
opérated and, at its front contact {63, short cir- -
cuits relay RI-for releasing-this relay.. The re-:
lease-of relay RI opens up the circuit to the
ringing current source.at front contacts 152 and .
4887 and -extends .the circuit. of the called line.
through back:contacts: 152 and 159 to relay AB.:
‘Falking ‘current.is suppliéd to the called line
through the windings of relay.AB, falking éur-
rent.is supplied to the calling line through the -

This-is effective to provide di~ . . = '
vided circuit ringing by applying ringing current. -
‘1o the tip side of the line when the station digit.
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‘wandings of relay 208 and these two lines are
inductively connected for conversation by wayof :
wondensers 443 and 164, -

. Relay AB reverses: the current to the-ealling
-lime. for. the: purpose iof providing .supervision,
«oin box-operation and thelike. Release of the
-gommnestion is .controlled -by the calling party.

Opening the circuit of the .calling line effects tine -

selease of relays LCB, 284 and .SAP in seguence.
~ Relsy SAP disconnects positive batiery from the
-enirol conductor -at-contact 88, which efeats
Jhe. release of relays RV (if this relay is eper-
-akad), GBL, CRLP, Cl «(or any other counting
*elpy left omerated), the cut-eff relay -of the
cailed. line .or relay BY in the event that the
called dine was found to be busy.. The circuits
«of telays TC3 (or-any -other tens connecling. re-
Jay which was operated), TC2 (or any -other
whits comneecting relay which was left operated),
“TFi and TF2? are opened at frant comtact |8 of
relay SAP for effecting the release of these re-
Jays. Relay CI is veleased by the opening. of
fzant contmot 98- of relay SAP and relay AB is
- released either by the hanging wup of the called
Py ar by the release of relay CI and the con-
- &6QUENt opening-of its eontaets +83 and 158,
Referring to Figure 13, it 'will be obsarved that
 the -first - seleetor can:-select connecter groups,
- after which the selected comnector -im- the :se-
“Jected group s eperated- as above described: o
seleet the called’ station. It will also be noted
‘that fhe first selector -ean, by disling the proper
first digik, seleat a reverting eall eircutt. It -wikl
e understeod $hat more than one reverting call

-cincuit : may e provided to meef the require- -
-ments of {rafic. It will now be assumed thst -

the calling party deaires connection with a sts-
.-WeRn on the.same-line, -‘which requires the dialing

ol #3 for the first digit to seleet the reverting

eadl circwit' shown in Fig, 12.- Jt- will also be
. sssumed dhat the - calling- subscriber first dials
the: station of the calling telephome (#0); then
dials the station: of the called telembane (#2)
and then hangs up the receivar. In describing’
the operation-of the circuits relating to this-fea-
{ure-¢f the present invémtion, it will be obvigus
from the exgmple assumed how other digits.cor- .

" wesponging to other calling and called stations -

. may be dialed for selecting: ether combsihations
. of ringing freguencies. A
- Referring fio Figs. 11 and 12,it will be assumed
- that the tip, ring awd sleeve conductors-of tie
eatking: line are comnected to -the tip, ring sand
- sleeve comduactars of the reverting calt civcuit by
. wayof selector contacts 185, 166 and 167 of g,
#:- This means that the calling line will he ex=
‘tendad hy-way of comductors 168, 469 and 110 to
the. meaming end of the circuits itlustrated in
 Figo il The elased gircuit across the  calling
lime effcets tire operation of relay 3CB over the
lize conductors of the ealling line which extemd
shroweh back contacts: 11 -and 113 of relay 3RJ.
Relay 3CB -clases & cirepit at its front contacts
418 for operating 38A and relay 38A closes a cir-
‘cuit ab-contact 174 for operating relay 3SAP.
Relay 3BAP at its front coptact 113, applies posi-
five battery to comductor SAL for making this
- reverting .call cifowit busy in a manmer which
will ke understoed fram the previously described
operation of the allotter cirowit relays.
5 A circuit ismow closed for operating relay 3C°X
" which extends from pasitive kattery, front coms
tact 138 of refay 3SAP, hack contaet {11 of relay

ACRLP, .conductor: [¥8, bagk comtacts of ajt-the :
75 oomntng relxys redeased. .

eonoling . relgys. by series. including ~ne1ays 3CH -

L0

L]
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%o 3CI inclusive, and winding .of relay-3CX to
Regative battery. -When -the -calling subscriber
transmils the 19 impulses corresponding to -tiw
shabion -digit of the.calling telephone; relay 3CB

5 -is intermittently released 10 times, foliowed by

the enexgization of this relay for.a compara-
Lively. long time interval. ‘The first release: of
relay 3CB: closes :an-operating cireuit for velay
AC1 which extends frem positive battery, back
contact of 113.0of relay 2CB, fromt :contact. 418
«of relay 3%A, back eentact 81 of relay 3T,
-conduaker 18§, frant contact 182 .0f relay 3CX
- and. winding:of relay -3C! to negative ‘battery.
Relay 3C1 is locked operated .over the previously
desaribed-ecircuit fram positivebattery from front
miact +16.aof relay 3SAP and mow by way of
frant contact 483 of relay. 3CI. “The release of
xelay 3CX &t this time is:prevented because iof
A Jacking .circuit extending through:front con-

20 tact HI8.of relay ISAP, back contact. 184 of reisy

LB, canductor 85, frent contact 135 and wind-
g of relay SCX: to-nezative battery.

At the end of the first fmpulse s koeking
carcult- for relay -8CX i& dpened- aj back comtbact

25 184 of relay 3CB:is releaged. Ab the beginning

of the secand impulse, the reloase-of relny -8CB
-establisbes a locking eircuit for relay £C# through
. back contact: 184.0f relay 3€B, back cortact: 86
of relay 8CX and-front eontact 87 of relay $Ci
- £ its-windipg. - Relay 8C2. is-cperated over the'
akovwe described civeuit including conductor 181,
baek contact #82.0of relay 3CT and front contact
. [88 af welay 3CH.  Relay 8C2 closes -a locking
cireuit-for itself .at front contact 189 and: at this
hack .contact, opems .one locking cireujt for Telay
-BC4 but.the above deseribed. other Tocking cireutt
Prevemis the release -of relay .8C# at-this Hme. -
It is ot kelieved necessary. to - poimt aut .in
dedail the eircuit-operation for all of these conmt-
g relags, since it is the same as that expiained
An.comnection -with the eperation of the count-
dng xelays of the conneeter link, with the excep~
-Ades. Lhat 6 -counting relays are-usedin the re-
verting call cirouit. to- connt: 18 smpulses instesd

45 of Mo coumting: relays as used in the connector

- Mnkeizcnit. Consequently, the.éperstion ismodi-
Bed so that relays 3C+ t0-3C5 inclusive ave used
to select channels in response to the first 5igits,
Lhen relay: 3C8 is. -operated and the first 5 re-

50 Wys are Meed over agaim to select the second 5

. chamuels in respemse to-digits over 5. - :
Wiien relay 8CB releases at the beghning .of
the sixth impedse, Telay 306 is operated over an
ab¥icus -cineuit: ineluging. pick-up conductor 151

55 aad.at the end of this sixth impulse, relay 3C5
- IS relessed.  With relay 3C5 released, a ciTeult is

+compleiad for agaitl operating relay 3CX -which.
extends from positive battery on conduetor 173,
Jront cantact. 198 of relay 5C8, back contact 491
of relay 3C5 and over the previously- deseribed
-g;ix,&uitvto the winding -of relay 2CX. Relay 3CH
is mairtained locked during the transmission of
#he Jaat 5 dmpulses over g cireuit metuding eon-
dweter {34 amd fromt contact 192, Consequentiy

&5 e iransndssion of the last 5 impulses is effec-

Live to.again: operate. the first- 5 counting relays.
If only.5 impulses are transmitted, the counting -
Telay. eperation will be stopped with relay 3C5
operated. If 6 impulses are transmitted, the
o countimg: relay. operation will be stopped -with
*elays dCH and 3CX operated and with relay 3C5
Teleased. . " With 10  impulses transmitted,. the
comnting relay  operation will' be stopped with
Felaye-3CE and MCF operated and. with the other
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After the transmission of the first digit into
the reverting call circuit, the record is trans-
ferred to the register relays, Ri to- B8 inclusive.
In the present example, with 10 impulses trans-
mitted and with counting relays €4 and ‘C8 op-

erated, the corresponding register relays Ré and.-

<o

RS will be operated. The circuit for effecting the

operation of these register relays will now be de-
scribed. ) i

At the beginning of the transmission of the

first digit as above descriped, a circuit is closed

10

for operating relay 2CEO, mclud ng conductnr '

184,
countmg relay at the bheginuning of this digit.
Relay 3CHO closes a circuit.for operating relay
3CRL which extends {rom positive batiery, front
" contact {15 of relay 3SAP, winding of relay 2CRIL,
front contact 183 of relay SCHO and resistance
184 {o negative battery. - A circuit is. now closed

for operating relay 3CRLP which extends from

positive battery, front contact 418 of relay 3SAP,
iront cuntact 185 of relay 3CRI: and winding of
relay 3CRLP to negative battery.

At the end of the first series.of impulses, relay
3CHO is released and & circuit is closed for op-
erating -the register relay which was selected by
the counting relay left operated; Since it wag as-
sumed that ten impulses were transmitted and
counting relays C4 and C8 were left cperated,

register relays R4 and RS will be operated, the :

circuit for- operating reloy R4 extending from
pesitive battery, front contact 178 :0f relay 8SAP,
winding of relay 3CRL, back contact of the make-
before-break spring combination {93 of relav
3CHO, front contact 198 of relay 30RBIL,
contact {87 of relay 3TF!,
contact 1288 of relay 3C4 and winding of ralay R4
to negative battery. Since the winding of relay
3CRL is included in this circuit, this relay re-
raains operated until a short time later.
circuit for operating relay R§ includes that above
" deseribed circuit including cenductor 193, by way
of front contact 286 of relay 8C8 and winding of
relay R5 to negative battery. 'The closure of
front contacts 287 and 208 of relays R4 and RS
completes locking circuits for these two relays
which includes conductor 289.and extends by
way of back contact 2{8 of relay 3TFi and front
contact 211 of relay S3CRLP to positive battery at
front-contact 212 of relay 3SAP. This circuit to
pesitive battery at contact 2{2 extends back to
the right hand terminal of relay 3CRI: by way of
conductors 268 and {88, and since this relay has
positive battery on its left-hand terminal from

conductor 188, front

front contact {7% of relay 3SAP, it is short-cir-

cuited and released, 'The releasc of relay 3CRL
opens its front contact 195 to effect the release
c¢f relay 3CRLP. During the interval between
the release of relay 3CRL and the velease of
relay 2CRLP, front contact 2(2 of relay 3CRL

is crened before back contact {17 of relay ACRLP-
is closed and. this removes posiive Battery from.

conductor {78 to effect the release of the crevated
counting relays. Now when relay 3CRIP re-
leases and closes its back contact (77, positive
battery is again applied to conductor (78 for

operating relay 2CX to prepare the counting re~

lay circuit for the next digit.

Before relay 2CRLP releases,
scribed connection .to. positive bhattery cn con-
ductor 289 appears on both terminals of the
winding of relay 3TFi. When ulay 3CRLP re-
leases and opens its contact 211, this positive bat-
tery is removed from the right- hand terminal of
relay 3T and this relay operates in series with

which was ene“glzed to opexate the first:

back . :
" ing relay-left operated is not released this time

The .,
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the’ operated register relays. = It will be apparent
that any other combination of impulses for the’

first digit dialed will operate other combinations o

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 combmamon of register relays

will be: operated which corresponds to. the com-

bination of counting relays-left-operated. .This
also applies to the second digit dialed, which digit -
corresponds to that of the called telephone; and -
in-this-example it -will be assumed: that the sta-
tion. digit of the called telephone is #2, - :
The “transmission of the two impulses effects
the operation and release of counting relay 3CI
and-the operation of. counting relay 3C2 which .
remains -operated after this series . of -impulses

" has been transmitted. Relays 3CHO, 2CRL, and

BCRLP are. operated and released in sequence as
before..

closed from positive battery, front contact {76

When relay 3CHO releases, a circuit is

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

- tact of the make-before~-break combination 183
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the ahgve de-

. selector: and finder ‘circuits to- conductor

of relay 3CHO, front contact 196 of relay 3CRL,

front contact 214 of relay 3TFi and winding of -
relay 3TF2 to negative battery. Relay 3TF2 op-
erates and closes a locking circuit for itself which
includes its own front contact 245 and front con-
tact 212 of relay 3SAP. This connection to posi-
tive battery also extends back to the winding of
relay 3CRL for releasing this relay and the re-
lease of relay 3CRL efiects the release of relay

3CRLP.

During the mterval betvreen the release of relay» '
-3CRL and the release of relay 3CRLP, the count-

because front contact 2{6 of relay 3TF2 main-
tains positive battery on conductor 178. Since
the station digits corresponding to the calling
and called telephones have now been registered,
the next operation is for the calling subseriber
to hang up the receiver. = This effects the release
of relays 3CB and. 38A in sequence.. : :

Ringing relay 2RI is now operated over a cir-
cuit extending from positive battery, winding of
relay 3SAP, back contact of make-before-break
spring combination {174 of relay 3SA, winding of
relay 3RI, front contact 217 of relay 3TF2 and
resistance 218 to negative battery. Since relay
3SAP is included in the above described operating
circuit for relay 3RI, the 3SAP relay will be main-
tained. energized for holding the line, finder and
selector and for making this reverting call. cir-
cuit busy.

‘A circuit is now -closed for ringing the tele-
phone of the calling station, which telephone is -
selectively responsive to the ten impulses and the"
consequent operation .of register relays R4 ‘and
RS, This selection by the first ten impulses se-
lects §6 cycle current and apnlies it to the tip side

of the line, the return ecircuit to positive battery

being by way of the ring side of the line. 'This
ringing circuit may be traced from theé source of
the 5§ cycle ringing current, front contact 219
of relay R4, front contact 229 of relay RE, back
contact 221 of switching relay SW, conductor- 222,

- winding of trip relay 3TR, front contact I of -
‘relay 8RI, conductor 1719 and thence 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
169,

- front contact 172 of relay 3RI, conductor 223,

back: contact 22§ of relay SW and front contact
225 of relay RS§ to positive battery. )
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Tt:is believed unnecessary to'point out indebail
alli of the combingtions-of relay operations:for se~
tecting: other freguenciss and for connecting thesz

_frequencies over the tip or ring comductors of
the line. The chartillustrated in Fig, 11A-shows
that, when from one fo five impulses are trans-
mitted, the corresponding coumting relays areleft
operated and by referring to the gontacis-of the
counting relays, as well as those of the: register
relays, it will be seen that circuits ars extended

- fromtive five frequencies I6 to 66 cycles inclusive

to the ring side of the line By way @I conductor

169. With register relay RS operated, the 15

cycle generator is conmected by way of the buck
contacts of the first four registeér relays in series

. and then by way of frontcontact 228 of relay RS

and. over the remairder of the ciroult already

dSseribed to the tip sidée of the line:. Further, it
will He noted that the rext four fréquencies are

selootied and applied to the tip sidé of thie lime ¢

in response to the operation: of relays 1,2, 3 and
4 i corhbination with relay 8, as: md,caﬁeﬁ in
F'.lg 114,

“The 66 cycle cumenb over the above descr"bed
giredit, rings the bell of the calling station and
wWhen the reverting call interrupter contact RCI
is clesed, & circuit is completed throtgh this-con-
tact and by way of front contact 228 of relay
3R -for operating relay SW. This connects the
. frequency selected in response to the called sta-
tion digit, which in the above example was #2
and which left counting relay EC2 operated.
Consequently, a circuit is closed from the 30 cyele
generator common by way of front contact 227
of Telay 2C2, back contact 235 of relay 3C3, back
contact 229 of relay 3C¥, back confact 239'0f relay
3C3, back contact 281 of relay 2C%, front con-
tact 224 of relay SW, conducter 223, front con-

et 172 of relay 3RI and conductor 65 to the
ring 51de of the line, the return circuit bemg by
way of conductor 110, front contact 11§ of relay
3RI, winding of 1elay 3TR, conductor 222, front
contact 221 of relay SW and back contact "32 of
relay vCa to positive battery.

: SW, the calling and called sidtion
Yells are slternately ruag. - ‘W’ en either party
responds, the diréct current patly ecross thie tele-
vhone line is effective to "'p\..lub" relay TR
whicl, ot its frout contact 233, short-circuits and
relénses relay 3S5AP. . Relay 3SAE, at its front
contact £34, opens the holding mrcmt to the

sleeve conductor, including conductor 168, .Whic'h'
exte: 1ds to p’rsmvo hattery by way of back con--
3 mekas-before-break combination 235 of

This effecis the release of the se-
finder to which the. calling line was

d

conzmc well as the release of the Tockout
 relay LO of this llm. YThen the lockoub relzy
releases, the double wound line relay is connected
across the calling Ln and it operates to maintain
the cui-off relay associated with this line in its
opcrated position, before it has had timie fo re-
legse, due 1o its slow acting characteristics.
Taiking battery ic stpplied to the line fhrough
the windings of the lihe rzlay and, sincg ‘the,

finder has been released, no circuit is held in use

during a reverting call taliking connection, ex-
cept that of the individual line. ~Relay 1O is
rhaintained deenergizad Becatise current flews
through its windings in oppo
extending frem positive battery, front contact 2%
of relay LR, fréut contact 28 of relay CO, lower
wmdmv of reliy LO, winding of retay CO and

\ veverting ¢l interrupter contact is
v operated for interinittently 0’?‘3’0*'-

icn, ever g circuit .
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upper winding of relay-CO to negative battery.
This maintains: relay CO- cperated and applies
positive battery to sleeve conductor S for making
this line busy.. When both parties hang up, relay
LR releases to'restore the line circuit to normal.
Comimbon reveriing call signal relay RC is oper-
ated when' one‘or more liries are locked out on 2
reverting call, over a -tircuit extending from
positive battery, winding of relay RC, front cen-
tact &5 of relay CO; front contdct 24 of relay LR
and upper winding of relay LO to negative ‘mt- :
tery. The contacts of relay RC may be used ©
iziit a lamp or to control any. desired: si gnll
circuit. :
The 1el'ease' of relay 3SAP removes pesilive
hattery from allotter conductor 84%L at front
bt f ’5 Ior :re*x.:lem‘lz7 this reverting call clir-
eit again selectabla. The opening of contach
212 of relay 35AP eﬁ‘ccts the reléase of rclays
T2, 3T, R4 and RS,  The opening of front

‘contach 195 of relay 3SAP effects the release of

relays 304 and 3C3. Relay 3TR is released when
the finder or selector disconmects the line cir-
cuit from the reverting call circuit.

The circuits of this invention are arranged for
two separate time release features. The first is
an arrangement whereky a line with a permanent
signal is automatically released from 2 link cir-
cuit, such as the conrector link of Fits. B and §,
after a predetermined time interval, The second
time release feature relatess to & conversetion
time release, that is, gfter a predstermined in-
tervel, say 8ve minutes, a warning tone is given
to the subscriber and then after an gdditional
one minute, they are autcmatically releaged from
the link mrcmt. The common time release cir-
cuit, as shown in' Pigs. 8 and 9, illustrates the
common conversation time rslease arrangement -
overating in connection with the counting relays

and certain other relgys which are assumed to
e the same relays shown in Figs. 5 and 6. In
other words, when conversation time release is
desired it is connected into the circuiis of Figs.
5 and § in the manner illustreted in Fig. 9.

"The first or permanent signal time release ar-
rangement will now be described. When a link
is seized, such s the connector link of Fig. 5 or
the reverting call circuit of Figs. 11 and 12, posi-
tive battery is connected to the timer start con-

ductor 208 by way of a front contact of the SAP

relay, such as front contact-285 of reley SAP or
front contact 256 of relay 3ISAP, and this positive
battery on conductor 285 is effective to operate
the timer start relay TSR which, at its front

contact 237, closes a “circuit for operatmg the

timer motor. Positive battery: is connected
through front contact 238 to cam CMI which is
and which is
closed every 2%-mmutns for approximately 2
seconds.

Tt will be convenient o refer to the connector
link of Fig. b Tor describing the method of con-
trolling the relegise of a line when it is to he
released by the 2V-minute timer. When the

connector is first seizved and relay SAP opersies,

a circuit is closéd-at front contact 289 of relay
SAP which connects relay 2TM to conductor 224,
inning of €ach 2¥s~minute interval,

relay TSA and this relay. closes an cbvious cir-
cuit at its front contact 248 for eperating relay
TSAP ' Relay TSA releases et the on'l of the

tery ,through its back contact 249 to covxductor
294 by way of front contact 244 of relay TSAP.
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If the call has not heen answered, back contact:
242 of relay AB will be closed and relay 2TM
will be operated by the application of positive
battery to conductor 2084. The operation of relay
2TM transfers the holding circuit of the. sleeve
conductor, including conductor 88, from posi-
tive battely at the back contact of make- before-
break spring combination £43 of relay 2TM, to
conductor 283 which has pos;t;ve battery con-
nected to -it at back contact €435 of relay TSA.
Relay 2TM also transfers the circuit emendmg
to its winding from conductor 284 to positive
battery at . front contact of the make-before-
break combination 248 of relay 2TWM, for locking’
this relay when it is once operated. Consequenn-_
1y, when relay TSA releases at the beginning of
a 2V -minute interval, positive battzry is apnhed
to conductor 2084 for operating 1°1ay 2TM, but
ab this same time positive battery is sipplzed to
conductor 283 at back contact 248 for holding
the connection to the line. ~At tha beginning of
the next 2V -minube iaterval, the’ operatmn of
relay TSA opens up the circuit to positive bat-

tery on conductor 263 and this eifects the releass’
seen - that,

of tha connection. It will thus be
when a connector link or the like is being used
without the cali being answered at the beginning’
of g 2Y-minute interval, the associated £TM
relay iz cperated and locked and the substitute
holding circuit is connected . to, the sleeve or
helding circuit by way of conductor 243 and if
this condition is maintained, that is, withouf the
circuit of the. 2THM relay being opened during
the next 9¥s-minute interval, then the removal
of positive battery from conductor 202 effects
the releass of the counnection. -
cbvious how the circuils of other connector links,

it is ‘believed-
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of the back contact of the make-before-break
spring combination 244 of relay 2TM. ‘Relay
2TM is operated over a circuit extending from
positive battery at front contact 252 of relay
CTR, conductor 208, front contact 249 of relay -
6TM, back contact -of -the make-before-break
combination 266 of relay 2TM, front-contact 248
of relay AB, front contact 241 of relay 6TM,
front contact 239 of relay SAP and winding of-
relay 2TM to -negative batfery. ' This circuif is-
closed at the beginning of the 34-minute interval
when the cam CM2 is closed for operating relay
CTR. Relay 2TM closes a 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, in¢luding

: conductor {0, is transférred from positive bat-

20

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

of relay C8, back contact 255 of relay CS$, back

contact 256 of relay CO and. cdnductor"l'i, 1o
which positive battery is connected at front con-
tact 95 of relay SAP of the connector-link.” This
means that positive battery will be held on-hold-
ing. conductor {6 until relay C8 is operated to

"open’ its back contact 254 and this is accom-

. plished in a manner which will now be explained. -

30
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selector links or reverting call circuits, will oper-."

ate in g5 like manner by means of the opéfation
of the associated 2T or 3T relays. The 162

moval of positive battery from the holding eir-.

cuit effects the release of relay LO and the ener-
gization of relays LR and CO of the line circuit,
" as long as the permaneni condition exists, all
‘in the same manner previously described in con-

nection with the lecking out of the 11ne mrcultf

on a rnvertmfr call.
Tt will now be explained how the conversation
time release operates. The 3TM relay of Fig; 5

is again illustrated in Fig. 9 and an additional

timer relay §TM is used for the conversation time
release. Likewise, the AB, the SAP and the
counting relays of Fig. 6 are reproduced. in Fig. 9.

When the connector link is seized, the closure
of front contact 289 of relay SAP: effects the op-
eration of relay 2TM. as before, since the winding
of relay 2TM is extended through back coniact
247 of relay 6TM, back contact 248 of relay AB,
back contact of make-before-break spring com-
bination 268 of relay 2TM, back contact 249 of

relay 8TM to conductor 204. If the call is an-

swered before relay 2TM is operated ‘over this
circuit, the operation cf relay AB ovens up.the

above .described circuit at its back contact 248 -

and extends conductor 284 by way of front con-
tact 248 to front contact 247 of relay 6TM. ~This

disables the first time release circuit and brmgs'

. the conversation time release feature. - -

The operation of relay AB closes a-circuit: for
operating relay §TM which extends from pos1t1ve
battery on conductor {T of the connector link,
front contact 25§ of relay AB and winding .of

relay 6€TM to negative battery.. The holding cir-:

cuit for the finder and selector, including: con-:
ductor 10, now. extends to positive battery by way-
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It will be recalled that relay TR of . Fig. 5 is
momentarily- operated whehn the called party an-
swers.. The operation of relay TR effécts the re-

lease of the counting . relay which was. left .op-

erated to select the ringing frequency This is
accomplished by opening up ‘the locking circuit,

including conductor {1, at back contact 288 of
relay TR. ‘Then when contact 268 again closes,

conductor ‘i1 is again energized and relay CX is’
operated. When the Sa-minute interrupter cam
CM2 closes its contact for operating. relay. CTR, a
circuit 1s closed at its front contaet 251 for op~
erating relay CC. Relay CC, at its front con-

tacts 268 and 259, applies positive battery to con-
ductors 201 and 202 which lead to front contacts
260 and 261 of the 8TM relay 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 simi-
lar to 261 and 262 associated with each link.

At each energization of conductors 201 and 2&‘2,
circuits are completed through front. contacts
250 and 261 of relay 6TM for stepping the count-
ing relays in the manner which has already been -
explained by means of circuits including con-
ductors i and 15 and (1. This means that'a
counting relay will be operated every %;-mintte
and at the end. of the seventh 34-minute (5%
minutes) counting relay C7 will” be operated and
shortly thereafter counting relay C6. will be re-
leased.. During this interval, & tone is connected
to the conversation circuit by way of front ‘con-. .
tacts 262 and 283 of relays C1.and C& respectively -
and contacts 264 and 265 of relays 2TM and AB -
respectively, ‘this tone bemg 1nterrupted When'
relay C6 releases. If the connection is not re-
leased at the beg‘nmng of the ncxt %-mmute in-
terval, the operation of 1elay C38 opens 1ts back
contact-254. to remove posmve battery, whlch is:
on conductor 11, from the cireuit leading throughr
front contact 253 of relay 8TM and front contact
251 of relay 2TM. to holding conductor 10. ThlSV
effects the release of the ‘connection in the pre-:
viously described manner and: the closed circuit
across: the lines of the released stations. bemgi
effective to lockout those- 11ne 01rcu1ts by operat- an
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ing thé line and cut-off relays, as previously de-

scnbed
‘ These’ circuits are ar: ranged to start the har

monic ringing machines when common gtart’ con-'

ductor 23 is energized, calling for ringing cur
rent.  'They are arranged for ﬁvsa frequency har
monic ‘Tinging and function- to rauto*nau;;ca,ll v
transfer the ringing and control circuits from
machine #1 to machine #2 if machine #1 fails
to deliver all five frequencies’ wncn the comimon
start conductor is energized. -

~"The circuits are also arranged to transfer the
Control’. circuits from the #2 machine to the #1
‘machine’if the #2 machine fails to deliver all five
{frequencies. "The circuits are further arranged
to check the continuity of the ringing in terrupter
contacts for all five Trequencies and will send a
major aﬂarm if'any of these contacts are open for
a, predaterrvmed time interval after the common
start conduector is energized. In addition to this,
when the #1 machine fails to deliver five fre-
quency ringing cwrrent, 2 lamp is lighted and
remains lighted until the #1 inacbi”xa' is restored
to service by a manual opelwu\“} of o relegse
key. When both machines fail, & major.
is sent'and-also when a contact of any’ of the ring-
‘ing interrupters is open for a predeteimined time
after the common start conducdm is energized,
a major alarm is sent.

Another feature of this circuit is that the #
machine may be switched into circuit by the op-
eration of & manual transfer key. ‘With this key

coperated the #2 machine will function and in the
event of failure of. the ringing supply from' this
machine, ‘the #1 machine will be automatically

switched into circuit.” Furthefmore, the circiiits
are so arranged that anh operator can dial a
first or a-second spec1a.l number for switching in
ringing machine #1 or #2 ahd an audible indica-

tion will be given as t6 which machine is switched

The operation will now be explained for the
condition where the #1 machine is started in
response to a call and with all circuits fuhction-
ing properly. When a connector link, or other
link requiring ringing current is seized, the com-
_ maon. start conductor 20 is ehergized, which pro-
vides sufficient time for the circuit operation of
the various relays, before the link or other circuits
progress to the p051t10n calhng for ringing cur-
rent. ’

When the common start conductor 20 is ener-
gized, a circuit is closed through back contacts
300 and 331 of relays TF and STXK for operating

relay SA. Relay SA closes a circuit at its front.

contact 302 for operating relay SAP and reldy
SAP closes a circuit at its front contact 343 for
operating relay STK, the latter relay being slow
to operate. ‘Relay SAP also closes a ‘Gircuit at its
“front contact 304 for cperating relay XSA and re-
Jay XSA closes a circuit-at its front contact 385
foroperating relay XSAP. The operation of relay
STK closes g locking circuit for itself at front

contact 301 and opens the circuit of relay SA at

back contact 30f, :which effects the release of
relays SA-and SAP; with relay STK remaining
operated. - The release of relay SA:completes a
circuit from positive battery, front contact 286
of relay STK, back-contact 397 of relay SA, back
contact 3088 of relay TF, for energizing the-motor
magnets  of the -#1 machine by -way of their
self-interrupting contacts. -Relay LD/ is‘operated
over a circuit extending from. positive battery,
front contact 389 of relay XSAP, back cont'lct

.l “ .
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310 of relay TFand wmdmg of rﬁlay LD! to nega-
tive battery.

The release of relay SA;. .opens front contact
304 which effects the release of relay XSA and it
will now be assumed that current cf all five. fre-
quencies. from the #1 ma.chmn i3 su’_up;led to
the non-interrupted generator commons 283 to
284 inclusive, with the result that relays 48N,
30NT, 42NT, 54NI and 68NI will be energized. This -
completes a circuit through front contacts §ii;
312, 313, 3i4 and 3!5 for operating relay ZiSa
and the latter relay, at its front-contact 3i8, en-
ergizes relay XSAP before it has time to release
after the release of relay XSA. Relay TFC is
energized by the release of relay SAP ¢ver 4.¢ir-
cuit extending from positive batiery, back con-
tact 304 of relay SAP, front contact 322 of relay
STK, front contact 323 of relay ZXSAP, back con-
tact 321 of relay TF and winding of relay TFC to
negative battery. Relay TFC performs no func-
tion on this class of call. The-operation of relay
LDI connects the five frequencies from the #1
machine to non-interrupted generator cormmons
by way of front contacts 317, 818, 319, 320 and
321. Under this condition, that is, the #1 ma-
chine being started and functioning to supply all
five frequencies, the alarm or transier circuits do
not function. When all links are released and
the common start conductor 28 is deenergized, re-
lay STK is released and this effects the release of
relay TFC by opening front contact 322. The
release of relay STK and the opening of its con-
tact 306 stops the #1 converter, which in turn
releases relays [6NI to §8II inclusive. This re-
leases relay 2SA and this relay in turn releases re-
lay XSAP.  The release of relay XSAP releases
relay LDI for disconnecting the #1 machine five
frequencies from the non-interrupteq generaior
commons. The circuits are now in normal con-
dition awaiting the next energization of the com-
mon start conductor. o

Tt will now be assumed that the common start
conductor 20 is energized and that the #1 ma-
chine fails to supply one or more 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 XSAF when relay XCA releases,
as an indiecation of failure of the #1 machine.
A circuit is now closed through back contact &84
of relay SAP, front contact 322 of relay STK,
back contact 323 of relay XSAP, back contact
324 of relay TT and winding of reiay iF for oper-
ating this latter relay. Relay {F closes a circuit
at its front contact 325 and by way of back con-
tact 326 of relay 2F for energizing relay TF and
this latter relay opens the locking circuit of rélay .
STK at back contact 303, permitting relay STK
to release. The release of reldy XSAP, as previ-
ously described, effects.the release of felay TFC
by opening front centact 323 and 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 the circuit thro}igh ail-
cther cycle. :
~During the next cycle of relay, opelstwns, the
release of relay SA closes the circuit for running
the #2 machine by way of front contact 208 of .
relay TF. The operation of relay ZSAP: closes &
circuit through front contact 318 of relay TF for
operating relay L.D2 which connects the five fre-
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quencies from the #2 machine to the non-inter-
rupted generator commons by way of front con-
tacts 330 to 334 inclusive. If the :#2 machine
properly supplies all five frequencies, the series
circuit through the front contacts of relays NI
to §8INI inclusive will be completed for energizing
relay 2SA for holding relay XSAP before it has
time to release after the release of relay XSA.
It will be observed that the:operation-of-the
manual transfer key (locking) will energize relay
TF for switching the circuits in the same manner
as above explained, so-that the enérgization of
common start conductor 2 wﬂl eifect the opera-
tion of the #2 machine. :

It will now be assumed that the #2 machine
fails to deliver its five frequencies when oper-
ated as above described. This means that relay
28A 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 -

324 of relay T, back contact 335 of relay TFC
and winding of relay 2F to negative hattery.
This energizes the 2F- relay, which locks and
lights the #2 machine failure lamp 2FL at front
contact 335, Since both the IF and 2F relays are
now energized, a- major alari is sent over a cir-
cuit including front contacts 337 and 338 of relays

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

ing the manual release key after the trouble has
been repaired. which operation opens the locking
circuit through front -contact 339 .of relay- 2F.

The operation of relay 2F opens the circuits for.

relays TF and STX, which effects the release of
these two relays.  The energized common start
conductor 20 now effects :the reenergization of
relay SA and the relays go through another cycle,
this time trying to start machine #1 again. This
is because relay TF is deenergized: and the cir-
cuits ‘are completed to the #1 machine and its
contrel relays. In the event that the #1 machine
functions properly, relay 2SA is energized for

holding relay XSAP and the circuits will be-re~ .

leased ready for another .cycle when common
start conductor 28 is deenergized. The major
alarm remains in effect because the [ and 2F
relays are both held energized uniil the manual
release key is actuated.

From the-above it will be seen that relays IGNI
to 66NI 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 event that machine #2 fails to.func=

tion properly, an attempt will ' be made to again
start the #1 machine each time the circuits call
for ringing generator.
It will now be explained how a mamr alarm-is
- transmitted in the event of an open centact at
one or more of the common ringing interrupters,
when the circuits call for inteérrupted ringing eur-
rent. Relays 181 to 85I inclusive are connected
to the interrupted generator commons and will
be energized through front .or back contacts of
the associated interrupter cams. Each one of
these relays controls-the operation of a slow re-
leasing. repeater relay (i6P, 30P, 42P, 34P and
66P), the circuits to these latter relays being com-
pleted only when relay STK is energized and has
its front contact 349 closed. . This is for prevent-
ing their energization when no link circuits are
in use. If, when interrupted ringing current is
called for, all of these repeater relays are .éner-
gized, a circuit is completed through their front

Lo
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contacts 341 to 345 inclusive for energizing. relay
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

will be released for releasing relay.IGP. - The

© major -alarm circuit is now: closed through back

10

contact 303 of relay SAP, front contact 346 of
relay STK, back contact 347 of relay XSA and
back contact 248 of relay.IGP. This circuit to
the major alarm.is not prepared until relays SAP -
angd- XSA are:released, after relay STK is oper-
ated. This provides a delay in closing the circuit -
to the major alarm to give relay IGP time to
operate after the ringing interrupter “is started.

‘Relays Sl.and. 52 are to provide means whereby
the toll operator can control and check the ring-
ing machine operation. ~With machine #1 ‘oper-

-ating, relay 'T¥ is-normal and a-circuit- is closed
, through back contact 349 of relay TF for oper-

ating relay Sl. 'This circuit extends positive bat-

- tery to the sleeve terminal STt of #971, so that

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,: relay. -

. TF is operated and positive battery is removed.

i
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from the winding of relay S1 -ahg terminal 8971,
which. releases relay. Si”and renders #971 idle.
Relay S closes a circuit at its back contact 350
Tor operating relay S2 and for making #981 busy.
Relay 52 closes . a circuit at its front contact
51 for oneratmg relay. {F, which transfers to
machine #2 as above described. The operator
now gets g busy signal when dlalmg #081 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 condmon, as shown by relea,smg
relays 82, |F and TF. . . L

What I claim is:

1. In 2 telephone system, a. group of 11nes dl-
vided into-a first and a second subgroup, a first
and a- s‘econd»subgroup of line finders each hav-
ing access to the lines in said first and second

5 subgroups of lines respectively, a first and a sec-

ond subgroup of-allotter relays individuaily cor-
responding to said line finders, means including
said allotter relays:for normally assigning idle
line finders in the associated subgroup, and time .
delay means for causing the allotter relays in ene
of said subgroups to assign an idle line ﬁndel for
use in-the other of said subgroups.

2. In a telephone.system, a group of hnos dl-
vided into 8 first and a second subgroup, a first

-and a second subgroup of line finders each hav-

ing. acegess to.the lines in .said first and second
subgroups of lines respectively, a first and . sec-
ond subgroup of -allotier relays 1nd1v1dually cor-
respondlng to said line finders, - means responsive
to a calling condition on. g, llne in said first sub-

group for causing said allotter relays to nermally
assign idle line finders in said frst subgroup, a

time delay dev1ce and means including said time: ]
delay device and responsive toa calhng condition”
on g line in said first subgroup for: causing said
allotter relays to ass1gn 1d1e 11ne ﬁnders in sald
second subgroup.

3. In a telephone system, a group of -lines c;h~
vided into a first and a second. subgroup, a first
and-a second subgroup of line finders each hayv-

ing access to the-lines in- said first and second - -

subgroups of hnes respectively, a first and a.séc-. ,'
ond subgroup- of allotter relays individually cor-= .
responding to said line finders; means responsive -
toa ‘calling condition on'a line in sa1d ﬁrst sub~
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group for causing said allotter relays to normally
- assign idle line finders in said first subgroup,.a
time delay device, means including :said ‘time de-
lay device and responsive to ‘a calling -condition
.on.a line in gaid first- subgroup for causing said
allotter relays to assign idle line finders in said
second subgroup, and means including the ‘allot~
ter relays of a. particular line finder in said sec-
ond subgroup for :causing said allotter relays to
re-assign. idle line finders in said first subgroup:
4. In a telephone system, a group of lines di-
vidaed into 2 first and a second subgroup, a first
and ‘a second subgroup of linefinders each hav-
ing access to the lines in said first and second
subgroups of lines respectively, a first and =
second subgroun“of allotier. relays individually
corresponding “to said. line finders, means re-
spoasive to @ calling condition on a line in said

first subgroup for causing said allotter relays to

normally assign idle line finders in said first
sukgroup, @ time delay -device, means including
said time delay dévice and responsive to a calling
cendition on & line insaid first subgroup for
causing said ‘allotter relays to assign .idle line
finders in said second subgroup, means including
the .aliotter relays of -a particular line 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 rion-assignable when said
allotter relays have re-asszigned idle line finders
in ‘said first subgroup.

5..In a telephone system, telephone lines, g line
circuit for each line 1nclud1ng line, cut-oif and
lockout relays, means responsive to a calling con-
dition on said line for operating said line relay,
marker relays common to a plurality of said Tines,
means responsive to the operation -of said line
relay for operating one of said marker relays and
said lockout reiay, means responsive to the opera-
tion of said line*and lockout relays for operating
another of said marker relays, contro]l means
responsive to the operation of said marker relays
in combination for effecting fhe operation of
said cut-off relay, means responsxve to the opera-
tion of said cut-oif relay for effecting the release
~ of said line relay, and means including said
. control means for maintaining said lockout relay
operated aiter the release of said line relay.

6. In a -telephone system, telephone lines, a
Iine circuit for each line including line, cut-off
and lockout relays, means responsive to a calling
condition. on: said line for operating said line re-
lay, marker relays common to a plurality of said
lines, means responsive to the operation of said
line relay for:cperating one of said marker relays.
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relays -and said-lockout relay, means. responsive
to- the -operation -of said line and lockout relays
for eperating another of said marker relays, con-
trol means responsive to-the 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
he release of said line relay and said marker
relays, means including said control means for
maintaining said iockout and cut-off relays oper-
ated after the release of 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 for nrxz:untammtr said
cut-off relay,

8. In -a telephone system telephc*le hnes a
line cireuit for each line including line, cut-off
and Iockeut relays, means responsive to -a calling
condition -on said line for operating said line re-
lay, marker relays common to a plurality of said

lines, means respousive to the operation of said

. line relay for operating one of said marker relays
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and said lockout relay, mmeans responsive to the

operation of said line and lockout relays for
operating anothér of said marker relays, control
© means responsive to the operation of said ‘marker
relays in combination for effecting the operation
of said cut-off reiay, means responsive-to the
operation of said cut-off relay for effecting the
release of said line relay and said marker relays,
and means including said control means for

60

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 ‘including line, cut-oif
and lockout relays, means responsive to a calling
condition on said line for operating said line

relay, marker relays common to a piurality of
said lines, means responsive to the operation of
i said line relay for operating one of said marker

and saifl lockout relay, means responsive to the
cperation -of said -line and lockeut relays for
operating anether 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 responsive to the
cperation of said cut-off relay for effecting the
release of said iine relay and said -marker relays,
means including . said -control means for. main-
taining said lockout and cut-off relays eperated
after the release of said line relay, means for re-

“leasing -said ‘lockout relay and reoperating said

line relay, and means responsive. to the re-
cperation of said line relay for maintaining said
cut-ofl relay operated and for maintaining sa1d
lockout relay released:

9. In a telephone system, telephone lines, a
line - circuit for each line including line, cut-off
and lockout relays, sald lockout relay heing
double wound, means responsive to a calling con-
dition on said line for -operating said line relay,
marker relays common to a plurality of said lines,
means responsive to..the operation of said line
relay for operating one of said marker relays
and said 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,
means including 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 reoperating said
line -relay, means responsive to the “e-operation
of said line relay for maintaining said cut-off re~
lay operated and for maintaining sgid lockout
relay - released by d1fferent1ally energlzlng its
windings.

10. In a teiepnone system, a llne a lme relay
associated -with said. line, a ﬁnder link' having
access' to said line, a link line relay associated
with said finder link; means responsive to a call-
ing condition on said line for effecting a connec-
tion between said line and said link whereby
said line relay and. said link line relay are con-
nected to said ‘line in multiple, and means for
applying a booster potential to .said link - line
relay shortly before said relays are connected in
multiple. B

11, In B belephone system a line, & hne relay
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associated with said line, a finder link having

~aceess to said line, a link line relay associated.

with said finder link, means responsive to a call-
ing condition 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 multitle, means for applying a
booster potential to said link line relay shortly
before said relays are connected in multiple, and
means for removing said booster potential from
said link line relay shortly after said relays are
connected in multiple, : ol
12. In a telephone system, a line, a line relay
associated with-said line, a finder link having
access .to said- line, a-link line relay associated
with said finder link, means responsive to 2. call-
ing condition on said line for effecting a connec-
 tion between said line and said link wherehy said
line relay and said link line relay are connected
to said-line in multiple, means responsive to the
‘connection between said line and said link for
removing the multiple’ connection between said
line relay and s2id link line relay, and means for
-applying a booster potential to said link line relay
before, during and after the establishment of said
multiple connection. ~ <. C
13. In a telephone system, a party line, appa-
ratus for previding currents of a plurality of dif-
ferent characteristics, a reverting call selector,
means for connecting-said party line to said re-
verting call selector, a plurality of counting relays
associated with said reverting call selector, means
contrelled over said party liné for operating said
counting relays in response to the impulses of
each of a plurality of series of impulses to record
the identity of the calling and called stations on
sald line, a relay -registeér associated with said
reverting -call selector, means controlled by the
recording ‘of the identity of one of said stations

by said counting relays for transferring this-

record to said relay register, means for r'eleasing
said counting relays, means controlled by the
‘recording ‘of the identity of the other of said
stations by said ‘counting relays for maintaining
this record on said counting relays and for pre-

‘venting their release, and means for alternately
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tively ringing over either-side of said line to
ground., © - 0 ol T S

15. In = telephone system, a party line, a line

" ciréuit for said party line-including a line relay, -

a cut-off relay and a lockout relay, & line finder,
mesans for closing and opening said- line circuit,
means Tesponsive to the closing of-said line cir-
cull for operating said:ling relay, means respon-
sive to-the operation of said line relay for oper-
ating said lockout rélay, means ‘Tesponsive to the
joint operation of said line and lockotit relays for
causing said line finder to’ seize said party line,
a reverting ‘call selector, means controlled- over
said party line for aésoéiating_'said‘line with said
reverting call selector by way of said line finder,
means responsive to the seizure of said party line

- by said line finder for operating said cut-cff relay
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aprlying currents of a first and a second char- .

acteristic to said line from said apparatus in ac-
cordance with the identity stored on said relay
register and said counting relays. o

14, In a telephone system, a party line, appa-
ratus for providing currents of a plurality of dif-
ferent characteristics, 2 reverting ecall selector,
means for connecting said party line to said re-
verting call selector, a plurality of counting relays
assoclated with said reverting call selector, means

controlled over said party line for cperating said -

counting relays in response to the impulses of
_each of a plurality of series of impulses to record
the identity of the calling and called stations
on said line, a relay register asscciated with said
reverting call selector, means controlled by the
recording of the identity of one of said stations
by said counting relays for transferring this rec-
ord to said relay register, means for releasing
said counting relays, means controlled by the re-
cording of the identity of the other of said sta-
tions by said counting relays for maintaining this
record on said counting relays and for preventing
their release; means for alternately applying cur-
" rentsof a first and a.second characteristic to said
line from said apparatus in accordsnce with the
identity stored on said relay register and said
counting relays, and means controlled by said
relay register and said counting relays for selec-
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and for maintaining said lockeut ‘relay coperatéd, ™
means respensive- to-the joint operation ‘of said
lockout and cut~off relays for releasing said line

relay, means for sending’: & plurality of station
selecting series of impulses over said -party line
to-said reverting call selector, means responsive
to said station selecting impulses for causing said

“ Teverting call selector to register the identity of -

a plurality of staticns to be rung-on said. party
line, means responsive-to the cpening of said line
circuit. foi selectively ringing said plurality of
stations, means responsive to'the subsequent clos-
ing of said line eircuit.for disconnecting. said line
finder from said party line and for releasing said
lockout relay, means respornsive to the release of
said lockout reélay for effecting a second-operation -
of said line relay, and means responsive to the
second operation of said line felay for preventing
the operation of said lockout relay and for main-
talning said cut-off relay operated. AR
16. In‘a telephone system, a party line, ringing

apparatus comprising first and . second ringing.’
current sources of Gifferent frequencies, a plural-
ity ‘of common ringing ‘leads, ‘means for selec-

‘tively connecting -said ‘first and second sources

tosaid common leads, means for selectively con--
necting said commion leads o said party line for
selectively ringing ‘stations therecn, means re-
sponsive to-a failure of ‘any of the frequencies
when said- first -sources ‘are -connected.’ to.said

- common ‘leads for automatically switching  said

common -leads from ‘said first to said second
sources, and means responsive to a ‘failure of any

. of the frequencies when said sécond sources are

switched to said common leads for automatically
switching said common leads from said second -
to said first sources. . S ' :

17. In a telephone system, a party line, ringing
apparatus comprising first and second ringing

_eurrent sources of ‘different frequencies, a plu-

rality of common ringing leads, means for se-
lectively connecting said first and second ‘sources-
o said common leads, means for selectively con-
necting said common leads to said party line for )
selectively ringing stations- thereon, means-re-
sponsive to a failure of any of the frequencies
when said -first sources are conhected: to- said
common leads for automatically switching 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 automatically
switching said common leads from said second
to said.first sources, and means responsive to a
second faiiure of any of the frequencies of said
first sources for preventing the switching pack -
‘to said second sources. BT :
18, In a felephone system, a party line, ringing
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apparatus comprlslng ﬁrst and. second ringing
current sources of different frequencies, a plu-
rality of commen ringing leads, means for se-

lectively connecting sald first and second sources’

to said ecommon leads, means including ringing
1nterrupter CO'lua.CtS for selectively connecting
said. common leads to said party line for selec-
tively and mterruptedly ringing. stations thereon,
means responsive to a failure:of any of the fre-
quencies when said first sources are connected
to said commeon leads for automatlcally 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-
cally smtchmg said common leads from said sec-
ond: to-said first sources, and -means responsive
to an epen circuit in said 1nterrupter contac»s
for operating an alarm signal..

19, In a telephone system, a plurality. of 11nes,
a sthchmg link, a plurality of counting relays
" associated with said link, means contr olled over
one -of said- lines for operating said counting
relays in response to the impulses of each of 2
plurality of series of impulses, means respensive
to the operation of said counting relays in re-
sponse. to said series of impulses for-establishing
connections between said lines, a timing device,

means. controlled by said timing-deviee for oper- .

ating said counting relays, and means. controlled
by. the operation of said counting relays by said
" timing device for automatically rexeasm&T an
established connection between said lines.

20; In a telephone system, a plurality of lines,
a switching ‘link, a.plurality of counting relays
associated’ with said link, means controlied cver
one of said lines for operating said counting re-
lays. in response to the impulses of each of a
-plurality of series of impulses; means responsive
to. the operaticn of said counting relays in re-

- ‘sponse to said series of impulses for establishing

connections between said lines, a timing-device,
. means. controlled by said timing deviee for oper-
ating said counting relays, and means confrolled
by the operation of said counting 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 automatic release thereof..
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15

20

2,325,877

21, In a-telephone system, a plurality of lines,
a: switching Iink, means for selectively connect-
ing said lines to said link, a plurality of counting

relays associated with said link, means controlled

over a line connected to'said-link for operating

‘said counting relays in response to the impulses

of each of a plurality of series of impulses, means

-responsive-to the operatlon of said counting re-

lays.in response to said series of . impulses for
es»abhshmg connectlons between said lines, a
timing device; a supervisory relay controlled over

- one of said lines, means controlled by said timing
. device and including said supervisory relay in

one position ‘for ‘disconnecting 2 line from said
link within a’ comparatively short time interval,
means controlled by said t1m1ng devxce snd in-

cluding said supervisory relay in another posi-
tlon fox operatmg said- countlng relays, and
means controlled by the operation of said count-
ing relays.by said timing device for effecting the
release of a ling from said link within a.compara-

tively -long: time-interval.
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" before said release.

22. In a- telephone systeni, a plurahty of lines,
a switching link, means for selectlvely connect-
ing said lines fo said link, a plurality of eounting

- relays associated with said link, means controlled

over a line connected to said link for operating
said counting relays in response to the impulses
of each of a plurality of series of impulses, means
responsive to the operation of said counting re--
lays in response to said series of impulses for
establishing cennections between said lines, a
timing device, a supervisory relay controlled over
one of said lines, means controlled by said timing
deviee : .and including said supervisory relay in
cne. position . for disconnecting a line from-said
link within a compara.tlvely short time interval,

means controlled by said timing device and-in-
cluding said supervisory relay in another pesition
for .operating said counting relays, ang means
controlled by the operation of said counting re~
lays by said timing device for effecting the re-
lease of a hne from said link within a compara-

tlvely long time- interval and for momentarily
connectxng a warning: 51gnal to an established
connection a “comparatively short time mterval
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