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" AUTOMATIC TELEPHONE, SYSTEM 

‘Winfred T. Powell, “Rochester, NS ¥., assignor to 
‘The Stromberg-Carlson: Telephone Manufac- 

- turing Company, Rochester, N 
tion of New York _ 

.¥,, a corpora- - 

‘Application March 11, 1942, Serial} No. 434,246 - 

, (Cl. 179—17)" 22 Claims. : 

This invention relates to automatic. telephone 
systems and particularly to-communication.fa- | 

cilities furnished by small community dial .of- 
fices at which.a plurality of party. telephone lines 

terminate. An object of the invéntion is to pro- 

vide a system of this kind ‘that is econontically 

in ‘operation: cand easily . constructed, 
‘maintained. 

simple 

-.It-is a further object: of. the present invention ~ 

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 Te- , 

lays for. its operation. | 
It is another object of the invention to provide 

an improved allotter or-distributor arrangement 
associated with the all-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 

which is effective to transfer calls from lines of 

‘& particular sub-group into the finders of the 

non-associated sub- ~sroup - in the case of- busy, or 

tr oubie conditions. 
t is a further object’ of the invention to pro- 

20 

25 

; vide an improved marker and lockout arrange= 
ment, which is.so arranged that’ simultaneous ~ 
calis in-a sud-group of lines will not cause faulty ~ 
operation: of the -equipment,. such -as selecting. 

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

It is an additional object of- the invention to 
provide an automatic ringing machine transfer 
arrangement, whereby a trouble condition in the 
common ringing or interrupter apparatus is-effec- 
tive to automatically. switch over to the. other 

or reserve ringing equipment. . 
Another additional object.of the invention 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 machine is in. 

operation. £ 

Further features of the invention pertain to 
the particular arrangement of the circuit ele-‘ 
‘ments whereby. the above outlined and additional, 
operating features are attained... - 

This invention has been illustrated in the 
accompanying drawings in which: : 

30 

35 

40 

45° 

50 

55 

Fig 1 shows a plan: for arranging the v various 

other figures. of the circuits; : 
. Fig. 2 shows a line circuit andia portior: of ‘the 

common. marking. and-lockout. circuits; 

. Fig. 3 shows a.sufficient portion of the commen: 
Allotter circuits for: éach sub-group of ‘lines ‘to 

- obtain. an. understanding. of the present inven-. 
tions. ~ 

Fig. 4:shows.a portion. of a. line finder. circuit, 
with - the connecting portion of “a selector: -illus- a 
trated; _ 

Figs. 5 and 6; ~when placed together in the : 
order’ named. and ‘with correspondingly::num- 
bered. lines in alinement, show a connector. link pie 
circuit; i” 

Fig. 1 shows -a “portion. ‘of the line connector 
which is associated with each connector link; - 
Fig. 8 indicates the common time release: cir- : 

cuit, which is for. the purpose of. automatically 
releasing a “permanent” - ‘from . the connector 
link;- . 

Fig..9 shows ‘the circuit ofa modified: time-1 re-.. 
lease arrangement, for the purposé. of automati- 
cally releasing a talking connection after a pre- _ 
determined time interval; : 

‘Fig. 10 shows the. circuits for: controlling: the 
ringing machines in a manner which willbe 
fully. described in “the following ‘specification; ; 

Figs.:11 and 12 show the relay type reverting : 
call circuit; .-- 

- Fig - TiA is a chart: illustrating the ‘counting 
‘relays: left operated ajter - the Various - impulses 
are transmitted; 

: Fig. 13:is°a block- diagram ‘and single line lay-, ; 
out of the system. 
A detailed des¢ription: will’ now. be made of a 

“gall which is ‘assumed :to be: established from. a 
calling suoseriber 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 a circuit for 
operating tens lockout relay TLO2i, which ex-. 
tends. from positive battery, back contact 21 -of 
relay TLOZ! and back contacts‘ of all other tens 
lockout relays in series, back contact 22 of. relay 
TLO2i, winding of relay TLO2I, back ‘contact 
23: of cut off relay CO, front contact 24 of ‘relay - 
LR and: upper winding of relay LiO:to negative 
‘battery. Relay TLO2t operates over this’ circuit. 
and, at back contact’ 21° opens’ the above -de- 

; scribed : series circuit ie) that no other TLO relay 



of the group can operate at this time. Relay LO 

_ also operates 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 ULO!, 

“tact 28 of relay CO, front contact 21 of relay 
LO, winding of. relay. ULO!, back. contact 28 of 
relay ‘ULOt, back contact 28 of relay ULOO and 
all other. similar back contacts of other -ULO 
rélays, to negative battery through resistance 34-1 

Tens: continuity alarm relay TCA and- units . 
continuity alarm relay UCA are connected to the — 
ends of the chain circuits of the TLO-and’ ULO 

pectively and operate to bring in an = 
alarm if one of the associated chain circuits goes “T. 
relays res 

open.and stays open for -an abnormal period 0 of 

time. 

sub-groups of 100 lines each. . Consequently, there 
will be 10 ULO relays (ULOI to ULOO inciusive) 
and:20.TLO. relays (TLO2! to TLO29. inclusive 
and TLO3{.to.TLO3é inclusive)... in other. words, 
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 dines in‘the:group. With relay. 

-~ LO operated, contacts 13. and- 18 open. up:the 
above described circuit :of relay LR but ‘another 
-circuit may be traced:for this:relay through back -- 

’ contacts $2 and $3. of relay CO. . With, relays 
‘TLO2I and:-ULO#:.:cperated, as.above described, 
a.circuit.is.completed for operating. allotter.re- 

- eater relay 1ALP which. extends from--positive 
battery,.front contact 34 of relay ULOI, 
‘contact. 25 of relay TLO2{, back contact. 36.of 
dash.pot repeater relay [DPR, conductor: $7, back 

contact. 38: of aliotter relay fAL.and winding of 
relay. JALP to negative battery. ‘The closure of 
‘front:contact: 39 of relay [ALP extends this cir- . 

cuit to: alloter group relay’ IALG for operating 

this latter relay. ; 
/A.circuit: is. now, closed’: for operatin 4 “units 

finder relay UFI of the line fiader, which extends 
from positive battery,, front -contact 49 of relay uy 
SULQI, conductor 44, front. contact 43 .of relay 
AALG, conductor. 44 and winding of relay -UPi 

to negative battery..-A circuit is also closed : ‘for 
soperating tens finder relay TF2t.of the line finder, 

which extends from positive battery,.front con- 7 : 
tact-45 of relay TLOZI, conductor 48, front con- -90 
-tact-41 of relay:{ALG, conductor 48 and. winding 
of relay ‘TF21 to negative battery. : 
-With relays ‘TF2. and UF1 operated, the ‘tip 

: “and ring conductors T and R of the calling: line - 
are extended through front contacts 49 and 59 

_ of relay ‘TF2! and. front contacts - 5i and - 52_of 
relay. UFI,. back contacts §3 and 55-of link cut 
off relay LCO and the windings of calling. bridge 

_ .Telay CB to positive and negative battery, re- 
“spectively. .The closed circuit across the calling 
 Jine energizes relay 1CB, which cioses a circuit 

-at its front contact 5% for operating siow acting 

Telay. ISA,. 
- Fhe. operation of relay ISA closes a cir cuit, at >. 

“its front contact 51, to allotter conductor AL and 

the lower winding of relay {AL for oper: ating. ‘this 

latter, relay. Relay JAL closes.a. locking circuit 

for itself from positive battery, front contact. 58 
‘of relay {ALP, front contact 59 and upper winding cs 

of. relay, {AL. $0 negative battery.. This locking 

circuit also extends to positive bathery by: way of © 

back contact 66. of relay SAL. Since it. is as- 

“sumed that there are 8 line finders in the sub- 

group. and consequently there are 8 allotter re- sr 

75 Jays, this means that when an allotter relay, such 

It will be assumed that there are , 200 Jines in . : 
@ group and that this group is divided into two” 

front.” 

2,325,877 

as relay { AL is operated, it locks itself operated 
until-all of the finders are used up to and includ- 
ing the last, when the above described locking 
circuit, including contact €8 of the last ailotier 
relay, is opened. . The purpose of a contact such 
as front contact 53 applying positive battery. to 
athe locking circuit for the associated :AL relay is 
‘to prevent premature release of this AL relay of a 
ink which: is-taken for use when the last link of 
‘the sub-group is already in use. . ; 

- The operation of relay {AL opens up the cir- 
cuit of relays {ALP and fALG at back contact 
88, which effects:the release of these two relays, 
with the: closure-of front contact 38 of relay AL 

; and ‘back contact 61 of relay [ALP extending 
the'starting wite circuit through to the next group 

ofallotter rélays.. Since relay {ALP is slow acting, 
‘the. closure: of this circuit at back contact $f is 

. delay ed “slightly to prevent. operating the allotter 
} relays. ofthe nextilink if: the lockout relays of Fig. 

2. are alittle slow. in-releasing. - 
--The operation:of-relay SA closes a locking eir- 

cult for pele: UFE, whi h extends from: a Be 

ct
 

; batiery. A “similar Jocking cireuié is: 4 
pleted for relay TF21 by way of front. contact 84 
and--winding ‘of: this Jatter relay. :-This.locks 

- these two, finder relays. as long as the connection 
3g is maintained: by ‘the: closed circuit acress the calle 

ing line... --. ; 
‘The closure: of contact 5 ai if relay ISA extends 

positive battery through front contact $5.cf relay 
UFt.and front.contact G7 .of relay TF24 to. the 

35 sleeve. conductor. S of:the.calling line, which ex- 
-tends back .through the windings of relays CO 
and.LO to negative battery. This positive bat- 
‘tery functions to - make the calling line -busy and 
it also: operates relay CO: of the cailing line cir- 
ccuit,  It-will be noted that, as long.as relay LR 
AS operated, positive. battery on the sleeve con- 
“ductor of the calling line: js. applied. to-one ter- 
‘minal of the lower, winding of:-relay LO and, wath 

> relay CO op nerated, pesitive battery is applied to . 
45--bne, other terminal | of toe Jower winding. of relay 
LO by way-of front contacts 25 and 26. This ap- 
lication. of - the. same potential-to. both terrninais 
of. the: ‘lower. winding of relay I Lo Dhevens 5. cur- 

ae relays CO and LO. ‘operated, tae tating line 
As disconnected. fr ‘om. relay LR and this latter re- 
day- releases... 

“Phe, operation. of relay co. opens up- the. above 
described. circuit -of- relays TLOZi. and ULOI -for 

“teleasing these relays... This opens up the oper- 
ating circuits. of the finder-relays. but these xre- 
clays are Jocked: ever -the above described locking 
-eireuits. .; - Me 

bO: /The- operation. of xelay TLO2t, or any of the 
“PLO -relays in the ‘first: sub-group, opens up a 
series.: circuit. including . group transfer uelay 
AGTP.. ‘This: circtiit,in- the above assumed cal, 
-is. opened ‘at:back contact €8 and effects the re- 
‘lease of ‘relay: iGTPF. ; 

- Relay 1GTF closes a: -civeuit: at’ its pack contact 
09 for energizing: ‘the “#1. dash-pot. relay. ~‘This 
dash-pot relay is adjusted so that it WHl not viese 
"Ets" front contact 7 ith during: the normal eperation 
of the’ system, ‘eGhsequently relay IDPR will not 

Spe operated during such normal. operation. A 

call inthe second sub-group is effective to open 

up a similar séries circuit, including back contact 
if of relay TLO3i, which maintains group trans- 
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fer relay 2GTF normally energized. If the:call in 
this second sub-group is handled in a normal 
manner, the closure of back contact 12 of relay 

- 2GTF energizes the: #2.dash-pot relay but this ~ 
‘relay does not have time to close its front con= 
.tact 78. In the event that, due to some faulty cir-~. 
‘cuit condition, -the ‘calling line is not- extended 
‘through. to: the [CB and-1SA 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 

3 
particular. finder: will: remain busy until: calls: 
have progressed through ‘all the-finders in the 
associated sub-group. It will-be understood that 
relays: {DPR and: 2DPR can control alarm 
circuits if. desired. 

It will be noted. that the “operation of relay 
ALG 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 36 switches the start wire from 
conductor 87 to conductor 11, which leads through 
back contact .78 of relay-{1AL of the second al- 
lotter group to operate relays [fALP and {4tALG. 
-This. connects conductors: 44. and 4§ by way of 
-front: contacts 74.and 75 to finder relays of the 
-first finder.in the second sub-group. Then the 
‘finder relays and the associated CB and SA relays 
operate in a manner similar to.that above de-~ 
scribed, with the call being handled by the finder 

in the second sub-group: coe 

:. In the event that the call originates in the sec- 
‘ond subgroup and thatthe calling line fails to be- 
“properly found, the #2 dash-pot.relay will oper- 
ate .for effecting. the operation of. relay 2DPR 
and this relay in turn switches the start wire 16 
of the second group from conductor TT. to con- 
ductor 31. This is effected by contact 19. of 

20 

w
 

oa
t 

36 

relay ZDPR and the energization of conductor . 

37 allots q. finder in the first sub-group. 
It is believed that the. above explanation in- 

dicates how..calls:in-each of the two sub groups 
care. normally handled by finders in -the asso- 
‘ciated sub-groups and how, in. the event of a 

lay. 1CB, which circuit is-independent of the 
calling line.. Thisis for the. purpose of posi-'.. 
tively operating the CB. relay of the finder, 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 5 
would. operate relay LR but not- “operate the: 
CB relay. . 

.. It will be assumed. that the: -eailing subscriber ; 
operates his.dial.to select substation-B-of Fig. 7° 
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 understood.’ 
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; 87; and 88-of the connector link 

shown in Fig. 5. “This extension of: the tip and 
‘ring conductors is byway of. front contacts 89. 

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, oper ation 
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-in 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 - 
relays shown in the lower pottion.of Fig.-3, such 
as relays fAL, f 
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'.8Al will be operated. 

‘The extension. of: the closed. cir rout 0 OL: the cecall- 
ing: line to conductors - 86 and 87. of the. con- 
nector clink completes a’ circuit; including: “the” 
calling line, by way of back contacts Gi. and. 92 
of answering bridge relay -AB to the windings 

of relay £CB; thus. operating this relay, which. 
40 

“pack contact Gf of.relay. [ALP and similar front — 
contacts.cf all other AL relays and back contacts 
of all other ALP relays to conductor 17, which 
‘leads to contact -18 of relay 1fAL and thence to 
the alicter. 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 89 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.8i of relay !ALP to the upper winding. 
of. relay’ (AL. ‘This circuit, ‘and other similar 

circuits to other. AL relays, is for. the purpose 
. of 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 
{ALP operates and then, due to such:a_ faulty 

‘condition, relay IDPR operates, relay 1AL is 
operated and locked to make this.finder busy 
to the. next call. Tt -will be evident that this . 

60 

65 

70 

15 

first .digit;. #2, operates 

closes a circuit at its frent contact $3 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. 
preparing relay CX is now: oper ated - -over.@ Cir. 

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

_ release ‘repeater: relay. ‘CRLP;.. ‘pack, contact - 
of: trip. relay: ‘TR;. conductor-. 17; back ‘contacts~ 

‘in. series ofall. counting» relays..from: CO: to 
_C4 inclusive, which includes. back. contacts 96-and- 
-$T,-and.. ‘winding of relay CX: to-negative, bat- 

268 

tery. The operation. of--relay Ox prepares -a- 
locking ‘circuit. for itself. which is. effective: to: 
maintain this relay ‘operated .at..the. time: of — 
the transmission of the first impulse, this lock- 
‘ing circuit extending. from positive battery, front . 
contact 95 of relay: SAP, back contact-98 of re+" 
lay 2CB, conductor. .15, froné -contact. 99- and ° 
winding of relay CX-to negative: battery. This 
locking , circuit. is established ‘+o maintain relay 
CX operated during the transmission of. the: first 
impulse of the series‘ and similar iocking. cir- 
cuits are provided for the other. counting -re+ 
lays to maintain a counting relay cperated'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: ‘select 
an idle connector in the group,- that the ‘second 
digit, #8, selects the: tens connecting relay-to - 
which this line is connected, the third digit, #2, . 
-Selects the units connecting. relay.for picking out 
the- particular. Mine: in the. ‘group selected. by: the . 
tens ‘connecting relay and the fourth digit,. a, : 

The first turn of -- 

The counter= 



_ tive $o-operate rélay C3 ‘over the above descr 

2 

sélects ‘the particular ‘frequency “for ringing the 
called ‘station:on ‘the selected iline... 

“"Dhe transmission -cof ‘the ‘three “ir mptilses, vafter 
the : ‘connector is selected, -effects the release -of 
relay 2CB, once for each imoptilse; foHowed iby ; 
the -continued ‘energization cf ‘this-relay after 
the: three ‘impulses thave been’ transmitted. .Re- 
valling “that. relay “CX awas “operated swhen “the 
‘connector “was iseized, ‘the’ first dmptilse “loses za 

. Cireuit. foroperating : relay Gi whith extends‘fzom 

‘positive “battery, back -contact-33-of ‘relay ZCR, 
‘front contact {00-of relay: 254; badk-contact AB 
of- ringing ‘rélay RI, “back -contact ‘4 Q2of -cut-~in 
xelay CI,-conductor 1, front: contact. 183:of relay 
CX and winding of-telay:Ci-to-negative'battery. .1 
Relay Ci opens up the above described operating 

_ direuit for ‘relay°CK-at‘back-contact-97 -and-ex- 
~ ‘tends this-circuit- through front contact $1 tothe 
Winding ‘of rélay -Ci. “Relay. CX -idoes -not -re- 
léase at ‘this time:becatse of the-ebeve deseribed ; 
lodking- ‘cizcuit- ‘through: back. contact "88. 10f: relay 
CB. : : 

Sythen: rélay CB enargizes-after:the trarismis- 
gion of the ‘first impulse, “the lecking: ciretit: and 
rélay -CX, ‘including “back "contact 88, ig -opened .y 
‘ang-relay-CX releases. - When“the 2C3.s6lay-re- 
deases: at ‘the’ beginning efthe ‘second ‘imrpilse, 

 @lecking vireuit is: Glosed for ‘relay-Cl, whi¢h-ex- 
tends through back -contact:$3:of relay 2CB, ae 
Jeontact 199. of rélay“CX ‘and ‘fronti contact: 454 
rélay’C1. “This ‘prevents the -réiease of. relay: ic 
while “the ‘circuit.ig closed “fer operating urélay 
C2, which extends from positive battery ‘by way 

“Of conductori'f , -as-above described,“ batk- contact 
#03. of ‘relay. CX, ‘front -contact fGS of relay Cd . 
‘and winding-of-relay-C2-to negative battery. “Re- 
Jay-C2 operates, opens: the ‘first.locking circuit 
#hove-described for:rélay ‘Clat back -contect £39 
end “closes °a, “first ‘locking cirenit for Lisélf -at 

‘front ‘contact £08; -“Relay-Cl is released. at-the 
‘end-of-this.second impulse ‘when relay: 2CB: oper- 
ates: to opem-back contacts. ; 
“The-transmission.:of ‘the thiva ‘mpitlée is éHec- 

foed 
eh 

is prevented 
spickup:conductor -i4, ~whith- now -4 
‘contact 407 -cf- velay- ce. og ; 

: 4mmpiilse because. of the “setond “108k 
Which: is completed ‘by-way-of baék contact 28'-Gt 
Telay £CB; back. contacts’ 39- and : 484.5f releys Cx 
and Ci-and ‘front:contact’ 193: of-relay*C2.-Con- 
tact ¥09-of relay C3-switéhes-the first loeking-eir- 
‘cuit from *relay-©2-to 4relay 'C3..--At. the-end-df 

_ the-third impulse -rélay"C2 is*released beeatise tts 
“second: ‘lecking circuit is-opened-at“back-conteet 
88. of-réelay:2CB. “This leaves: relay “C3 ~ operated 
arid‘all other counting relays released. 

“At the -beginning of the seties “of: imptilses “a 
‘Gireuit -is-closedfor-eperating change -over-reley 
CHO Which ‘includes:the above -descrised piek’ up - 
conductor (1. “Relay -CHO; ‘being -slew-to “re- 
Jease, ‘remains’ operated ‘during the transmission 
‘Of-each'series 6f impulses’and-releases at ‘the end 
‘of the series of impulses. “Ihe operation of relay 
CHO ‘Closes -a. circuit ‘fer operating counter ~re- +6 
‘tease “rélay -CRL, ‘which: extends “from” positive 
“battery, front* eontact: “95 -Of. reley ‘GAP “winding 
‘Ofrelay CRL, front contact !40-of relay CHO: and 
“resistance The ‘to negative battery. Relay CRL 

des’ frert - 

ission ‘of “this. 
king -.civctit; © 

| QBInIST7 

mecting relay C8, «which.extentis from spositive 
ibattery front.contact 95 .of irblay sSAP, .winding 
‘of-relay ‘CRL,: back -contact of ithe makexbefore- 
*break: combination sito: of:relay CHO, ‘front .con- 
tact (18 :of rélay“CRL, back contacts: (d4:and 145 
of itransfer relays “TF 2 -and SIE, sconductor «4-66, 
front -contact AULof relay <C3, conductor #3 :and 

- winding of relay TC ‘to negative battery. It-will 

oO 
tbe understood that, -if»some other :nimber swas 
‘dialed ‘for ithe stens<digit some -dther TC relay, 
ssuch .as° 'EC1, 202 sor sthe.Jike would. have :-been 
operated in accordance with the selecticn- made 

_ doy the counting relay, Jeft: operated in ‘response 
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‘eloses: a circuit. for -operating relay GRIP -which 070 
‘extends from -positive ‘battery,front contact“95 

of relay SAP, front contact 12 of relay CRiv-and: 
«winding of.rélay-CRLP tonegative: battery. “When 
relay -CHO-releasesat the end-of the ‘series-ofim- 
‘pulses,a Circuit-is closed’ for operating tens-con-* 

pase. 

5 rdlay CX 
’ sfarsthe. mext -digits: 

ito ‘the number-.-ofimpulses-in this :digit. 
uSince ‘the: above-described:operating circuit for 

nelay “C3 -includes .the «winding -of ‘relay CRL, 
-relay C8 :will ibe ‘operated -ang rélaycORD sill 
the =held -operated: over cthis circuit. ‘Lhe :opera- 
tion .ofvrelay BC8 closes: a locking..cireuit: for :it- 
ssélf; cwhich. extends ‘from <positive *battery, front 
scontact H18 sof rdlay SAP, front :conbact WS cf: 
relay "ORLY, ‘hack contact $20 .of relay ‘TFi, :con- 
sductor 121, front ccontaot (£22 sand .winding -of 
relay TC3 to negative battery. twill sbe noted 
thatcthisieincuit :towpositive battery ithrough front 
tcontact 21 £8 iof.crélay 2SAP napplies :positive. bat- 
tery ito.ithe left. hand ttenminal.of relay “TEA while 
positive battery. isuappled toithe-rightshand ter- 
wuminalrofithis:rélay tbyawayiof frontucontact uf t9 
“af: ‘relay’ anna “Mhis:prevents ‘the:-eperation:of 
weley REY vat: this thme:. urthermiore,:the:con- 
ansction- oo positive Jbattery .on wcenductor. t2f iis 
extended:through’ front contact #22. of: relay 7TC3 
-andreomductor213;backzto the Jeftihand ‘terminal 
wef the owinding :ef: relaysGRL: and,-sinee pesitive 
-hkattery iis applied:to the right ‘hand erminal .of 
this winding. vat tfront-comtact 985.0f relay OSAP, 
itcs:short-circuited and: released. . fThe-release:6f 
‘welay-CRL -opens<up tthe:-circuit-of-conduetor 7 
at-front:-contact: (23 .which allows ‘relay ©3::to-re- 

: Shortly -afterithis;:-rélay: CREP ‘is released 
sbecatise of iopen.icomtact 4 2:and»positive-batbery 
ds.vagain applied ‘to.conductorH ‘by: .way-of-back 
teontact 28c0f-relay CRLP.. 'This:again operates 

4o:prepare the :countine--rélay--eircuits 
Mihen :relay CREP -releases, 

the -above:. deseribed sshort circuit «round: relay 
“TE: ig: opened :at-.contact if '9:a¢hich aHows ‘relay 
‘EF E tovoperateiovera: Cireuitextending:from.posi- 
tive battery; front contact (18:of relay GAP, wind- 
‘img-of- relay TH ; conductor:t2i; front:contact:422 
sand-uwinding: ef-relay “TC3 to-negative-battery. 
“"Ehe . transmission of the othind-digit (#2) ito 
‘the -connector link 1is -éffedtive “to  releage. rélay 
-2CB twice ‘in «response /to tthe impuilses :of this 
idigit..-Chis:is effective:to: operate rélays ‘Cl -and 
iC2.cvercirouits: above-described :and, since relay 
-CB: remains. energized iafter! the wecond: impulse, 
relay .C2 will remainsenergiazed while relays:iCK 
sand sCi are ‘released, “Réley CHO ; willbe: oper- 
-ated‘and released as before, réleys'CRL:and-CRUP 
awill-be-operated: and. releaged:as béeforesand: units 
semmmecting relay .UC2 will be<operated over 1a 
wircul-extending from positivebattery, front con- 
“tact:85 of-melay:GAP; winting of relay CRL back 
contact ‘of: the make Ayefore-break: combination. 
6 sof -relay (CHO, : :front. contact 143:ef relay — 
TRL, hack:.contact 223 .0firelay:T2, “‘front-con- 
‘tact.A25. of:velay2THI,-conducter 121, ‘front -eon- 
bac 128. of-relay--C2,: conductor 44:-and winding 
‘Of relay “UC2 -to-megaitive ‘battery. “Relay: CRL 
‘ds Jotked--as“before “until relay’ UC2-is: ‘operated 
agrrd ' its “locking -¢ireuit ‘Closed at ~front contact . 
429, atwhich:+time- relay CRL«is released ‘as be- 
“fore, “followed “bythe: ‘release ~of ‘relay’ CRIP. - . 
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‘tact 118 of relay” SAP, front ‘contact’ 149 and After: relay CRLP releases, ‘following the opera- 

tion of relay UC2, ‘relay: “TF2 is operated: over 
@ circuit extending” from ‘positive battery, front 
contact 1/8 of relay SAP, winding of relay TF2, 
conductor {36, front contact 129 and winding of ° 
relay UC2 to negative battery. During the inter- 
val between the release of relay CRG and: ‘relay 
CRIP, relay C2 is released and after relay CRLP 
releases relay CX is: energized over its previously 10 
described circuit: 
Within the interval between: the operation : ‘of 

relay UC2 and the’ operation: of relay TF2, which 

5 
"winding of ‘rélay RI to: hegative- battery through 

interval is of comparatively lotig- time’ due: to'the - 
slow release of relay. CRLP;.a- testis Made of 
the called line. If this line is idle, there is an 
absence of positive potential on its sleeve, con- 
ductor 131. Then when relay TF2 operates, posi- 
tive potential-is applied ‘to’ sleeve conductor 131 
from positive -hattery; front. contact 95 of relay 
SAP, back contact’ 132.‘of-relay BY, ‘front con- 
tacts 183 and 184 of relays TF2 and TFI, con- 
ductor SL, front contact..126 of relay uc2, front 
contact {37 of relay -TC3, to conductor 131. ‘This 
operates the cut-off relay of the called ‘line and 
‘also makes this line busy-to other: calls. 

In the event that the called line. is busy when — 
this called. line test is made, the ‘positive battery 
on conductor !3! extends through front contacts 
{27 and 136 of the line connecting: relays, con- 
ductor SL, front contact 124 of relay’ TFt,:back: 
contact {33 of relay ‘TF 2;- back. contact’ of. the 
make-before-break combination 138 and winding 
of busy relay. BY to negative battery.” ‘This ‘oper- 
ates relay BY. and,-at its back contact #32; “pre- 

“35 ‘vents the. application of positive battery: to: con~ 
ductor 131 while relay BY is maintained locked 
over’ a, circuit including front contact 138 ‘of. its 
_make-before-break combination: and front. con- 
tact. $5. 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 ‘fot relay. RI: are 
completed when the station digit is transmitted 
even: though’ the called lirie is-busy.-When the- 
called line is idle, the release’ of relay CHO: at — 
the end ‘of the -station digit.-closes: a-cireuit for 
operating relay CI which-extends from positive — 
battery, front: contact 95-of relay ‘SAP, winding 
of relay CRI, back contact-of make- before- break . 
sbring combination 110 of relay CHO, front.con-- 
tact 113 of relay. CRL, front contact 125 of relay... 
TF2, back coritact: 147 of relay BY and ‘winding 
of rélay CI to negative battery. -Since the -wind- 
ing-of- relay CRL ‘is included-in series with ‘the 
winding of-relay.GI,-both ‘relays ‘are ‘maintained 
operated and consequently rélay.CRLP ‘is main- 
tained operated: over--a: circuit including “front, 
-contact-112-of relay CRL, 
“Tt will be understood : that other’ station digits , 

‘are: effective to ‘sélect “other frequencies for ap- 
- plication to, the called line by: the different com- 
-binations of impulses ‘in ‘these other station.-digits 
‘operating different’ combinations of counting re-" 
lays..-With.- counting: relay ‘Cl operated as above. 
described, .a circuit is. completed for: ringing the 
called. station. ‘with 16 cycle current which’-ex- 
tends from ‘the.16 cycle lead from’ -the ringing: 
converter,-front contact of either load relay LD... 
‘or LD2, interrupter 271, to-the 16 cycle’ generator. 
‘common and thence by way cf front contact 148 
‘of relay..Cf, 
relay CHO, winding: of ‘trip: relay TR; back:con- 

‘conductor 149, back ‘contact 159 of 

tact. 154: of relay RV, front contacts - {52 -and.. 
3183. of relays RI .and@ -CI, conductor. TL, front 
contacts. 154 and 155. of relays UC2: ‘and: TC3, 

40° 
' ing front contact-139 of relay BY, back contact . 

149. of relay CI, condenser-141, front contact. 142. 
of relay RI: and condenser { 43 to ‘the calling 
line. The release of the: connection: will be the 
same.as willbe described in connection’ with a 
call to a line which is not busy.” Relay RI jis 
operated when the station digit is dialed: as’ will 
be later explained. ~. 

Assuming the: called: line to be idle, then the 
; circuits function’ as will now be descéribed. Fol- . 
lowing the transmission of the units -digit, ‘as. 
above described; the station digit is transmitted, 
which in the assumed case is #1, The’ trans- 
mission of the station cigit effects the: operation 
‘of ringing relay RI at the beginning of this ‘sta- : 

over the conductors-of the called line, front con=- 
tacts 186 and [8T:of relays TC3 and UC2, con- 
ductor RL, front-.contacts 158 and-159 of “relays 
‘CT and RI, back contact 160 of relay RV to posi- - 
tive battery: and thence to. the’ other side of the - 

_ ringing source. © =. 
~~: In the- event. that the: station digit ‘is. 6 to.0. 

45 inclusive, then relay: RV: .will be operated over a: ~ 
“circuit extending from the positive battery which 
operates relay C6;:conductor (2, front contact - 
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tion digit transmission,. whether the called’ line ~ 
is. busy or idle. 
the beginning of the first. station impulse, relay 
CX is locked. operated and relay Cl is- operated 
and locked as previously described.. At the-end 
of this impulse, relay CX is released and, since 
it. is assumed that one impulse‘is transmitted, 
relay Ci remains operated for selecting 16 cycle: 
ringing current. Relays CHO, CRG ‘and: CRLP 
operate at the beginning of the first impulse, . 
when relay CB is released, in the: previously de- 
scribed manner, 
‘Relay RI is cnerated over a circuit which ex- 

tends from. positive battery, front contact {18 of 
relay SAP, front: contact.148 of relay CRLP,front « 
contact 129 of relay TF{, ftont contact 144 of 
relay TF2, back contact 145 of relay CI,-winding 
of relay RI and resistance 135: to negative bat+ 
tery. A locking circuit: is: closed for relay. -RI 

When relay 2CB releases at : 

which extends from positive battery,-front con- 275 

Gf of relay. RI, back contact162-and-winding of 
relay RV. .to negative battery. Relay RV is. 
locked operated’ by means ‘of: its:make-before- 
‘break spring ‘combination to. positive: battery. at. - 
contact 95 of relay.SAP. ~The contacts: 151: and: 
“189 reverse the connection to ‘the: Yinging-source’ 
so that ringing. current is sent-out over ‘the- ring: 
side of the line. 

is 1 t0.5 inclusive and ‘by applying: ringing. cur- 
rent'to 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 the'tio side and 

- ground and: these with stations digits 6 to 0 will 
have their ringers: connected between the ring 
side and ground. : 
When ‘the. called: patty answers, ‘relay TR is... 

opérated and, at its front contact 163; short ‘cir-- 
cuits relay RI for releasing this. relay, .: The:re- : 
leaséof relay RI opens up: the circuit to the 
ringing current ‘source at front contacts 152 and - 
458" and extends the circuit. of the called line. 
through back: contacts:{452 and 159 to relay AB.: 
*Falking .currert..is suppli¢d to the called line 
through the windings of relay. AB, talking. cur- 
rent.is supplied to. the calling. line through ‘the - 

This'is effective to provide'di- ©. 
vided circuit ringing by applying ringing current. ~ 
‘to the tip.side of the line when-the station digit. 



s 
awindings, of relay 2CB and: these two ines are 
inductively connected for conversation by way of - 
wondensers A43.and (64. <. - 
.. Relay AB reverses: the .current ‘to the calling 
“ling. far. the:purpose iof providing .supervision, 
ain box-operation and the ilike. Release of the 
-gomneotion is controlled ;by the calling party. 
‘Opening the cixcuit -of the calling Ime effects the - 
Heloase of relays 2CB, 25A:and.SAP in sequence. 

| Relay SAP disconnects positive battery from the 
eenitol conductor .at-contact. 85, which effects 
jhe. release ‘of relays RV if this relay is oper- 

ated), GRL, -CRLP, Ci (or anyother counting 
xelay Jeft--onerated), the cut-off relay .of the 
cauled. line .er relay BY in the .event. that-the 
walled line was found to be -busy.. The. ciccuits 
Of relays TC3 (or-any other tens connecting. re- 
Jay which owas. operated), UC2..(or any other 
units connecting relay which was left. operated), 
“TFI and TF2 are opened at frent comtact.148 of 
relay GAP for effecting the release of these re- 
Jays. Relay Cl is released iby the opening. of 
fxant contact 96. of relay: SAP and relay AB is 

» released either by the hanging up of the called 
panty ox by the release of relay CI and the. con- 

- gequent opening-of its contacts +68-and 158. 
Referring toe Figure 13, it will be observed that 

_ the -first- seleetor can: select connector groups, 
- eter which the selected: connector in. the -se- 
“Jected group -is operated. as above described: to 
eleet-the called’ station. It will also ‘be noted 
‘thatthe first.selector ean, by dialing the proper 
Arst digit, seleat.a reverting call eircuit. It -will 
he Understood Jhat- more than .one reverting call 
-oiicuit may: be provided ‘to meet the require- 

_ -hton on the same: line, which requires the: dialing 
ol.#% for the first digit to seleet the reverting 
cedl. circuit shown in Fig. 12.: It- will: also be 

‘assumed that the calling: subscriber first dials 
the: station. of the calling telephone (+40); then: 
dials the station: of the called telemhane (+2) 
‘and then hanes: up the receiver. In describing’ 
the operation of-the circuits relating to this fea- 
tune. of the present invention, it: will be cbvicus 
from the example assumed how other digits.cor- . 

 pesponding to other calling: and called stations - 
_ amay be dialed for selecting: other combinations 

.of ringing freanencies.:. © ¢ ae 
>: Referring.to Figs. 11 and 12, i¢ will be assumed 

- that the tip, ring and sleeve: conductors of the 
eptlinge: line are comnected to the tip, ring and 

_ sleeve -comthacters of the reverting. call circuit by 
_ Way of selector. contacts 165, #66 and-t@ .of ‘Pig. 

‘4: ‘This means test-the calling line “will be ex- 
‘tended by-way of conductors 168, 469 and 110 to 
the: meaming emd:of the. circuits itusirated im 
Big. 21, ‘The closed circuit across the calling 
ime effcets: the operation of relay 3CB over the 
FHre conductars of the calling line which extend 
¢hrowgh back: comtacts: {71-and 172 of relay $RI. 
Relay 3CR.-clases.a cixeuit at its front contacts 
418 for operating 36A-and relay 260A closes a cir- 
‘cuit ab-contact {74 for operating. relay SAP. 
Relay 35AP attisfront contact 175, applies posi- 
tive ‘battery to conductor 3AL for making this 

- reverting .call chreuit. busy sin a manner which 
H he understood from the previoushy described 

operation of the allotter ctrewit relays. - 
3. & cérenit is mow closed for operating relay 30X 

’ which extends from -nasitive hattery, front con» 
tact £28 of relay @SAP, back contact {11 of relay 
aCRLP. conductor 138, back comtacts of all-the 

2:B26077 
to: 2C1 inclusive, and -winding of relay-8CX ‘to 
megative battery. When.the calling subscriber 
transmis: the 10. impulses corresponding -to -tre 
siation digit. of the..calling. telephone, relay 3CB 

“8 ods intermittently released 10: times, foliowed by 
the -chergization of this relay for.a compara- 
slively. long time interval. “The first release: of 
Feley. 3CB- closes an-operating circuit for-relay 
SCi. which extends from positive battery, back 

0 contact of 113.of relay 2CB, front ‘contact: 179 
of relay 354, back. contact. -18).0f relay STRE2, 
eonduater 18f,.front contact..182".of relay aCK 

. and. winding--of relay 3C{ to. negative battery. 
Relay 3Ci.is locked operated over the previously 

43 described-circuit from positive:battery from front 
confact 416.0f relay 8SAP and mow by way-of 
Trant contact, 483: of. relay 38Cl. “The release of 
xelay. 3CX.at this time is: prevented because of 

a Jacking cincuitextending through: front con: 
29 tact {S.of relay 2SAP, -back contact: 184 -of relay 

3CB, conductor 485, front. contact 185-and wind- 
dng. of relay: SCX: to mecative battery. 

wit’ the end .of the, ‘first ‘impulse this: doeking 
titcuit for relay aCX is apened as. back -eortact 

-g5 184 of relay 3CB-is.xeleased. :At the beginning 
of the second impulse, the release-of :reliy -8CB 
establishes-a. locking circuit-for velay:204 ‘through 

'. bask contact: 184.0f relay 8CB, back contact: (86 
of relay.CX.and-front contact £87 of relay ici 

30. 40. dts. winding... Relay 8C2:is-cperated over the 
above described civeurt including conductor 481, 

haek.contact..182.0f relay CX and front contact 
. BB of relay 30k. Relay 2C2 closes locking 
Sineuit for itself at front contact: 89 and:.at this 

235. hack contact, opens.one locking circuit for relay 
cments. of trafic. It will now be assumed that 
the calling party desires connection with a‘sta-. 

BCA but the above deseribed. other locking circut: 
brevets the. release of. relay C# at-this time. - 

Jt.is_ mot believed. necessary. to point out in 
detail the eircuit-eperation-for all-of these count- 40 ing.relays, smce itis the same-as that explained 
in. connection «with. the operation ofthe count- 
dng selays.of the connecter link, with the excep~ 
tiem. that6 counting releys:are-used in: the re- 
Verting. tall circuit, to: count:16 impulses instead 

45 Of dQ. combing relays as used. in the connector 
- dinkeizcwit. Consequently, the.operation is‘modi- 
‘Bed so that relays 3Cé.to-3C3-inclusive:axe used 
to select channels in response tothe first B. digits, 
ihen..relay: 3C8 is. operated’ and the first: 5:re- 

30: lays axe teed over again to select the second:5 
. Channels in response. to-digits over 5. - : 

Wien relay 3CB releases ct the beginnings -of 
the sixth imptlse,-relay 3CG-is operated over an 
sbvious.cineuit: including. pick-up conductor -181 

55. aad_at the end of this sixth impulse, relay 3C5 
de released. With relay 3C5 released, a cireuit is 
completed for again perating relay 3ICX -which. 
Sutends from positive battery om conductor 73, 
Srant contact 198 of relay 8C6, back contact 191 

gg OF telay 8C5 and over the previously- described 
Cixenit.to the winding of relay 3CK. Relay 3C6 
iS. maintained locked during the transmission of 
she. last 5 imapulses over a circuit imetuding con- 
Aneter 48 2nd-front comiact. 192. Consequently 

as the transmission of the last-5 impulses is effec- 
fixe to-again: operate. the first 5 counting relays. 
If only.5 impulses are transmitted, ‘the counting - 
xelay. operation will be stopped with relay 3C3 
operated. If 6 impulses are transmitted, the 

39 CAmting relay operation will be stopped -with 
relays 308 and 3CK operated and with relay 3Cc3 
Released. With: 10: impulses transmitted,. the 
Combing relay operation will’ be stopped with 
Télaye-ICé and BC# operated and. with the other 

eoMlling relays. in series, Inciuding relays SCS -75 commiting relays reieased: :
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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’ RE inclusive. 
In the present example, with 10 impulses trans- 
mitted and with counting relays C4 and ‘C$ op- 
erated, the corresponding register. relays R4& and. 

C
A
:
 

R§ will be operated. The circuit for effecting the.. 
operation of these register relays will now be de- 
scribed. ; ; 

At the beginning of the transmission of the 
first digit as above described, a circuit is closed 

10 

for operating relay. 2CHO, includ: ng conductor ; 
(2!, 
counting relay at the beginning of this digit. 
Relay §CHO closes a circuit-for operating relay 
SCRL which extends from positive battery, front 

~ contact 176 of relay. 83SAP, winding of relay 2CRL, 
front contact {93 of relay -§CHO and resistance 
{84 to negative battery. —A circuit is now closed 
for operating relay 3CRLP which extends from-: 
positive battery, front contact 178 of relay 8SAP, 
front cuntact #85 of relay CRI and winding of 
relay 3CRLP to negative battery. 

At the end of the first series.of impulses, relay 
8CHO is released and a circuit is closed for-op- . 
erating the register relay which was selected by 
the counting relay left operated: Since it wes as- 
sumed that ten impulses were transmitted and 
counting relays C4 and Cé were left operated, 
register relays R4:'and R6 will be operated, the . 
circuit for operating relay Ra extending from 
positive battery, front contact {78 :of relay 2SAP, 
winding of relay 3CRL, back contact of the make- 
before-break spring combination {98 of relav 
$CHOo, 
contact {87 of relay &@TFl, conductor #88, 
contact {98 of relay 3C4 and winding of relay R4& 
to negative battery. Since the winding cf relay 
8CRL is included in this circuit, this relay re- 
mains operated until a short time later. 
circuit for onerating relay R& includes that above 

' described circuit including conductor. 193, by way 
of front contact 286 of relay C8 and winding of 
relay R5 to negative battery. The closure of 
front contacts 287 and 208 of relays R4 ana R&S 
completes locking circuits for these two relays 
which includes conductor 28$.and extends by 
way of back contact 218 of relay 8TFi and front 
contact 2f1 of relay 5CRLP to positive battery at 
front contact 2!2 of relay 3SAP. This circuit to 
positive battery at contact 2/2 extends back to 
the right hand terminal of relay. 8CRL by way of 
conductors 268 and 198, and since this relay has 
positive battery on its left-hand terminal from 
front contact {78 of relay $SAP, it is short-cir- -: 
cuited and released. The release of relay 3CRL 
opens its front contact 195 to effect the release 
cf relay 3CRLP. During the interval between 
the release of relay 3CRL and the -release of 
relay 8CRLP, front contact 212 of relay 383CRL 
is opened before back contact.{TT of relay éCRLP- 
is closed and. this removes postive battery from: 
conductor !78 to effect the release of the crerated 
counting relays. Now when. rélay 8CRL? re- 
leases and closes its back contact 177, positive 
battery is again. applied to conductor. (78 for 

operating relay @CX to prepare the ceunting re-_ 
lay circuit for the next digit. - 

Before relay 2CRLP releases, 

scribed connection to. positive battery. on .ccon- 

ductor 289 appears on both tertninals ef the 

winding “of relay 3TF!. When relay 3C0RLP reé- 

leases and opens its contact 21 (, this positive bat- 

tery is removed from the right- “hand terminal ‘of 

relay 83TFi and this relay:-operates in series with 

which was energized to. operate the first: 

front contact {98 of relay 8CRL, back s 
front 

The .. 

a) 

7 
the operated register relays. It-will be apparent 
that any other combination: of impulses for the 
first digit dialed will operate other combinations. - 
of counting relays and‘leave the combination op- 
erated. which corresponds to the number of im-_ 
pulses in the digit and, at the end of the series 
of -impulses, .the combination. 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 telephoné;.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 3C{ 
and: the operation of. counting relay 2C2 which ; 

_ remains operated after. this series. of -impulses 
has been transmitted... Relays 3CHO, 8CRL, and. ~ 
8CRLP. are. operated-and released in sequence as 
before.. 
closed from positive battery, front contact 176. 
of relay 3SAP, winding of relay 3CRL, back con-- - 

When. relay 3CHO releases, a ‘circuit: is 

- tact of the make-before-break combination. 193 

Ww
 

a
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the above de- 

_ selector: and finder ‘circuits to- conductor 

of relay 3CHO, front contact 196 of relay 2CRL, 
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 218 and front con-. 
tact. 212 of relay 3SAP. ..This connection to posi- 
tive battery also extends back to. the winding. of 
relay 8CRL for releasing this relay and the re- 
lease of relay 83CRL effects the release of relay 
3CRLP. 

During the interval between the release of relay. 
8CRL and the.release of relay 2CRLP, the count- 
ing relay left operated.is not released this time 
because front contact 216 of relay 2TF2 main-— 
tains positive battery on conductor (78... Since 
the station digits corresponding to the calling 
and called telephones. have now been registered, 
the next operation is for the calling subscriber 
to hang up the.receiver. This effects the release 
of relays 8CB and. $SA in sequence.” 

Ringing relay RI is now operated over a-cir- 
cuit extending from positive battery; winding of 
relay 3SAP, back contact of make-before-break 
spring combination .!74 of relay SA, winding of 
relay 3RI, front contact 247 of relay 8TF2 and 
resistance 2!8 to negative battery. Since relay 
SSAP is included in the above described operating 
circuit for relay 3RI, the SAP 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 
R&S. This selection by the first ten impulses se~ 
lects §€ cycle current and applies it to the tin side 
of the line, the return circuit to positive battery ~™ 
being. by. way of the ring side of the line. This 
ringing circuit may be traced from the source of 
the §§ cycle ringing current, front: contact 219 
of relay R4, front contact 229 of relay R&, back 
contact 221 of switching relay SW, conductor. 222, 

' winding of trip relay 8TR, front contact f7f of - 
‘relay 3RI, conductor 176 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 

189, 
- front contact 112 of felay 3RI, conductor 223, 

78 
back contact 224 of relay SW and front contact 
225 of relay R§:to Positive: battery. . 



& 
¥t-is believed-unnecessary to' point: out-in debail 

gil of the combinations of relay operations for se- 

lectins: other fremuencies ‘and for connecting these 

_frequencies over the tip or ring conductors: of 

tha line. The chart illustrated: in Fig. ILA-shows 

tivat, when from one to five impulses are trans~ 

mitted, the corresponding counting relays are lefi 

operated and by referring to the contactsof the 

counting relays, as well as those of the: register 

relays, it. will be seen that circuits are extended 

’ §rbm-the five frequenciés' 16 to 66 cycles inclusive 

to the ring side of tte’ line by way ef conductor 
169. With register relay RS operatetl, the 15 

cyole generator is corinectsd by way of the back 
contacts of the. first: four registex relays in series 

- amd then by way of front contact 228 of relay RS 
and. over the remairider of thé citcult already — 
@éscribed to the tip side of the line: Further, it 

will be noted that the text four frequencies are 

selected and applied to the tip side of the line < 

in response to the operation: of relays: 1, 2,3 and 

# Wi combination: with relay’ 6,. as: indicated in 

Fig. iA. 

“The 66 cycle current, over the dbove described 

circuit, rmgs the bell of the calling station and 

when the reverting call interrupter contact RCI 

is closed, @ circuit is completed through this con- 

tact. and by way of front contact 226 of relay 

3RI-for operating relay SW. This connects the 

_ fredency- selected in response to the called sta- 

tion’ digit, which in the above example was #2 

and which left counting relay C2 operated. 

Consequentiy, a circuit is closed from the 30-cycle 

generator common by way of front contact 227 

of relay 8C2, back contact 223 of relay 3C3, back 

contact 229 of relay 3C%, back contact 239'of relay 

365, back contact 28f of relay 8C6, front con- 

tact 224 of relay SW, conductor 223, front con- 

act 172 of relay 3RI and conductor r6¥. to the 

ring side of the line, the return circuit being by 

way of conductor 170, front contact t1t of relay 

3RI, windirig of relay 3TR, conductor 222, front 

contact 221 ‘of relay SW and back contact 232 of 

relay 8C5 to positive battery. 
ti » reverting 

y operated for 

r SW, the callin ag 

Thattel ly 

terrupter contact is 
tertnitiently oper- 

and cavied station 

en either party 

ecross the tele- 

ive to operate relay STR 

which, at lis fro t é contact 233, short-circuits and 

yeléases relay 35A4P. . Relay 3SAP, at its front 

contact 234, cpens the holding cirenit to: the 

sleeve conductor, including. conductor 168, which 

ceil. inl 

responds, tid 

phone Tine 

extends to positive ba ttery by way of back con-- 

f meke-before-break combination 235 of 

This effects the release of the se- 

finder to which the calling line was 

conn 

‘olay Th sine “When the lockout relay 

watson, the doutble ¥ wound line relay is connected 

across the calling lin ne 3 and it operates to maintain 

the cut-off relay associated with this line in its 

operated position, before it has had tinte-to re- 

lease, due to its slow acting characteristics. 

Talking battery is supplied to the line fhrough 

the windings of the line 

during a reverting gall taliing connection,, ex- 

cept that of the individual line. . Relay LO is 

rhaintained deenergiz2d hecatse current flews 

through its windings in opps: 

extending frem positive battery, front contact 25 

of relay LR, frenit contact 28 of relay CO, lower 

winding of relay LO, winding of relay CO and 

relay and, since the 

finder has been released, no circuit is held in use _ 

jon, ever a circuit . 
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“At the beg 
the interrupter cam: closes a circuit for operating 

75 

“oontact 

VBSLB BT 

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 

LB releases to: restore the line circuit to norma. 

Common reverting call signal relay RC is oper. 

ated when one‘or more lines are locked out on a 

veverting call, over a -cireult extending from 
positive battery, winding of relay RC, front ccn- 
tact a6 of relay CO; front contact 24 of relay LR 

and upper winding of relay LO to negative bat ; 

tery. The contacts of relay. RC may be used t 
ight a lamp or _to control any. desired: si ‘endl 

circuit. ; ; 

nattery ‘from | allotter conductor 2347. 
% E75 for’ rendering. this. reve H 

cuit again selectable. ‘The opening of contact 

212 of relay 35AP effects the release of rclays 

STR2, 3TFi, RA and RS. The opening of fron 
f76 of relay 3SAP effects the release of 

relays 8C4 and 3C3.. Reley 3TR is released when 
the finder or selector disconnects 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 whereby a line with a permanent 

signal is automatically released from 2 link cir- 

cuit, such as. the connector link of Fics. 5 and 8, 
after a predetermined time interval. 
time release feature relates to.a conversetion 

time release, that is, after a predetermined in- 
tervel, say five minutes, a warning tone is given 

to the subscriber and .then after an additional 

one minute, they are autcmatically released from 

the link circuit. The common time release cir- 

cuit, as shown in Figs. 8 and 9. illustrates the 
common conversation time release arrangement — 

overating in connection with the counting relays 
and certain other relays which are assumed to 

be thé same relays shown in Figs. 5 and 6. In. 
other words, when conversation time release is 
cesired it-is connected into the circuits of Figs. 

F and 6 in the manner iNustreted in Fig. 9. 
“The first or permanent signal time release ar- 

rangement will now be described. When a. link 

is seized, such as 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- 

VEL 

> Ye 
De seer ye a 

ductor 205 by way of a front contact of the SAP 

relay; such. as front contact:-236 of reley SAP cr 

front contact 286 of relay 3SAP, 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 operating. the 

timer motor. Positive battery. is connected 

through front contact 238 to cam CM which js 

controlled by the timer motor and which is 

‘closed. every 2%4-minutes for approximately 2 

seconds. 
Tt will be convenient to refer to the connector 

link of Fig. 5 for describing the method of con~- 

trolling the release of a line when it is to he 
released by the 214-minute timer. ‘When the 
connector is first seized and relay SAP operates, 

a circuit is closéd.at front contact 239 of relay 

SAP which ecnnects relay 2TM to conductor 224. 

inning of cach 2Y%q~-minute interval, 

relay TSA and this relay. closes an obvious cir- 

cuit at its front contact 249 for operating relay 

TSAP. : Relay TSA releases. at the end of the 

tery through its back ‘contact 240 to conductor 

294 by way of front contact 244 of relay TSAP.
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If the call-has not been answered, back contact: 

242 cf relay AB will be closed and relay. 27M 
will be operated by the application of positive 
battery to conductor 204. The operation of relay 
2TM transfers the holding circuit of the. sieeve 
conductor, including. conductor 88, from posi- 

tive battery at the back contact of make- before- 
break spring combination 244 of relay 2TM, to 

conductor 288.which has positive battery con- 
nected to -it at. back contact 243 of relay TSA. 
Relay 2TM also transfers the circuit extending 

to its winding from conductor 284. to positive 
battery at.front contact of -the make-before- 
break combination 248 of relay 2TM, for locking 
this relay when it is once operated. -Consequent-. 

ly, when relay TSA releases at the beginning of. 
a 2¥%4-minute interval, positive battery is apolied 

to conductor 284 for operating. relay 27M, but 
at this same time positive battery is applied .to 
conductor 283 at back contact 248 for holding 
the connection to. the line. At the-beginning ‘of 

the next 2144-minute interval, the operation ‘of. 
relay TSA opens up the circuit to positive bat- 
tery.on conductor 268 and this effects the Yelease | 

of the connection. It will thus be seen. that, 
when a connectcr link or the like is being used 

without the cali being answered at the beginning 

of a 24%4-minute interval, the associatsd #TM 
relay is operated and locked and the substitute 
holding circuit is connected .to, the sleeve or 
nelding circuit by way of: conductor 283 and if 
this condition is maintained, that is, without the 

circuit of the 2TM relay being opened. during 

the next 24,-minute interval, then the removal 
of positive battery from conductor 202 effects 
the release. of the connection. © 

obvious how the circuits of other connector links, 

it is believed. 

10 
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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 209, front contact 249 of.-relay - 
GTM, back contact of the make-before-break 
combination 246 of relay 2TM, front -contact 248 
of relay AB, front contact 241 of relay 6TM, 
front contact 238 of relay SAP and winding of. 
relay 2TM to-negative battery. This circuit 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, including 

- 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 C9, back 
contact: 256 of relay CO and. conductor ‘ti, to 
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 

385 

selector links or reverting call circuits; will oper- 

ate in a like manner by means of, the operation 
of the associated TM or 3TM relays. The ‘ré-. 
moval of positive battery from the holding cir-. 
cuit effects the release of relay LO and the éner- 
gization of relays LR, and CO of'the line circuit, 

as long as the permanent condition exists, all. 
‘in the same manner previously described in ecn- 
nection with the lecking ‘out of the line circuit. 
on & reverting cali. 

Tt will now be explained how the conversation 

time release operates. ‘The 2TM relay of Fig: 5 
is again illustrated in Fig. 9.and an additional. 
timer relay &6TM 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. contact 
247 of relay 6TM, back contact 248 of relay AB, 

pack contact of make-before-break spring ‘com- 

bination 246 of relay 21M, back contact’ 249 of: 
relay STM.to conductor 204. If the call is an- | 
swered before relay 2TM is operated over this 

circuit, the operation cf relay AB opens up the 

above .described circuit at its back: contact 248° 

and extends conductor 204 by way. of front. con- 

tact 248 to front contact 247 of relay 6TM.: “This 

disables the first time release circuit and brings: 

_ the conversation time release feature. ~~ 
The operation of relay AB closes a- circuit. for 

operating relay 6TM which extends from positive 

pattery on conductor. {7 of. the. connector link, 

front contact 259 of relay. AB: and winding -of 

relay 6T™M to negative battery.. The holding cir-: 
cuit for the finder and selector, including:‘con-: 

ductor {0, now extends to positive battery by way- 

40 
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It. will-be recalled that relay TR of.Fig. 5 is _ 
momentarily. operated when the called’ party an- 
swers.. The operation of relay ‘TR eif ects the re- 
lease of the. counting relay which. was. left . op- 
erated to select the ringing frequency... This is 
accomplished by opening wp ‘the locking circuit, 
including conductor {1, at back contact 268 of 
relay TR. Then when “contact 268 again. closes, 
conductor ii is again energized and‘relay CX is 
operated. When the’ %-minute interrupter cam 
CM2 closes its contact for operating. relay CTR, a: 
circuit is closed at its front contact-251 for. op- - 
erating relay CC. Relay CC, at its front con- 
tacts 253 and 289, applies positive battery to coh- 
ductors 201 and 262 which lead to. front contacts. 
260 and 261 of the STM relay associated with the 
link whith 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 202 associated with each link. —. 

At each energization of conductors 201 and 292, 
circuits are completed through ‘front. éontacts 
260 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 if and 15 and (7. This means that'a 
counting relay. will be operated’ every 34-minute 
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, a tone is connected 
to the conversation circuit by way of front ‘con-... 
tacts 262 and 263 of relays.Ci.and C6 respectively - 
and contacts 264 and 265.of. relays 2TM and AB 
respectively, this tone being -interrupted- “when 
relay C6 releases. If the connection is ‘not re-. 
leased at the beginning of the next 34-minute i in- 
terval, the operation of relay. C8 opens ‘its back 
contact: 264. to remove Positive: battery, which. is: 
on conductor {T,-from the circuit Jeading through - 
front contact 253 of relay 6TM and front contact 
£51 of relay. 2TM. to. holding conductor’. 10. This. 
effects the release of the ‘connection in the pre-: 
viously described manner and: the ‘closed circuit 
across: the lines of..the ‘released - stations. being 
effective to lockout those: line circuits. by: operat- a 
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tug thé line and cut-off relays, as previously. de- 
scribed. 

‘These’ circuits are ary ranged to start the har 

monic ringing machines when common start’ con 

ductor 29 is energized, calling for ringing cur 
rent.  'They are arranged for five frequency har 

monic ‘Yinging and function’ to automatically y 

transfer the ringing and control circuits from 
machine #1 to machine #2 if machine #1 fails 

to deliver all five frequencies: when the common 

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 cf the x ringing interrupter 
contacts for all five frequencies and will ‘send a 
major ‘alarm if'any of these contacts are open for 

a predetermined time interval after the common 

start conductor is energized. In addition to this, 
when the #1 machine fails to deliver five fre- 
quency ringing current, 2a lamp is lighted. and 

remains lighted until the #1 x machine is’ restored 

to service’ by a manual operation of a release 

key. When both machines fail, a major. 

is sent and also when a contact of any of the ring- 
‘ing interrupters is open for a predetermined time 
after the common start” conductor is energized, 
a major alarmis sent. 
Another feature of this circuit is that the #2 

machine may be switched into circuit by the op- 
eration of & manual transfer key. With this key 
operated 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.’ Furthermore, the circtiits 
are so arranged that an operator. can dial a 
first or a: second special number for. switching in 

ringing machine #1 or #2 and an audible indic¢a- 

tion will be given as to which machine is switched 

The operation will now. be explained for. the 
condition where the #1 machine is started in 
response to @ call and with all circuits functicn- 
ing properly. When a connector link, or other 

link requiring ringing current is seized, the com- 

mon start conductor 20 is energized, which pro- 
vides sufficient time for the circuit operation of 
the various relays, before the link or other circuits 
progress to the position. calling for ringing cur- 
rent.' — 
When the common start conductor 26 is ener- 

gized, a circuit is closed through back contacts 
300 and 29! of relays TF and STK for operating 

relay SA: Relay SA closes a. circuit at its front. 
contact 302 for operating relay SAP and relay 
SAP closes a circuit at.its front contact 303 for 

operating relay STK, thé latter relay being slow 

to operate. Relay SAP also closes a ‘circuit at its 

’ front contact 364 for operating relay KSA and re- 
Jay. XSA closes a circuit’at its front contact 385 
for operating relay XSAP. ‘The operation of relay 
STE closes a 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 STE remaining 

operated. The release of relay SA-completes a 

circuit from positive battery, front contact 386 

of relay STK, back-contact 391 of relay SA, back 
contact 308 of relay TF, for energizing the-motor 

magnets of ‘the -#1-machine by -way ‘of their 
self-interrupting contacts: Relay LDI is-‘operated 

over a circuit extending from. positive battery, 

front eortact 309 of relay XSAP, back contact 
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310 of relay TF and winding of relay LDIt to nega- 
tive battery. 
The release of relay: SAP opens front contact 

$04 which effects the release of relay ASA and it 
will now. be assumed that current’ cf all five fre- 
quencies. from the #1 machine -is supplied to 

the non-interrupted generator commons 289. to 
284 inclusive, with the result that relays 1&NI, 
30NI, 42NI, 54NI and G&NI will be energized: This 
completes a circuit through front contacts 31; 
312, 313, 344 and 315 for operating relay 254 
and the latter relay, at its front contact 318, en- 
ergizes ‘relay XSAP before it has time to release 

after the release of relay KSA. Relay TEC is 
energized by the release of relay SAP cver a-cir- 

cuit extending from positive battery, back con- 
tact 304 of rélay SAP, front contact 322 of relay 
STK, front contact $23 of relay ASAP, 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 
LD! connects the five frequencies from the #1 
machine to non-interrupted generator commons 

by way of front contacts S17, $18, 319, $23 and 
321... Under this condition, that is, the #1 ma- 

chine being started and functioning to supply all 

five frequencies, the alarm or transfer 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 cpening front contact $22. The 

release of relay STK and the opening of its con- 
tact 306 stops the #1 converter, which in turn 
releases relays [GNI to S8INI inclusive. This re- 

Jeases 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-interrupted generator 
commons. The circuits are now in normal con- 

dition awaiting the next energization of the com- 
mon start conductor. — 

It 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 
Yelease of. relay SSAP when relay ASA releases, 

as an indication of failure of the #1 machine. 
A circuit.is now closed through back contact &84 

of relay SAP, front contact 322 of relay STH, 
back contact 323. of relay XSAP, back contact 
324 of relay TF and winding of relay 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 relay. XSAP, as previ- 

ously: described, effects the release of relay TFC 
by opening front contact 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. cf relay TFC for again- 
operating relay SA to put the circuit through ail- 

other cycle. _ ; 

During the next cycle of -relay operations, ‘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. XSAP: closes a: 
circuit through front contact 310 of relay TF for 
operating relay LD2 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 3384 inclusive. If the :#2.machine 
properly supplies all five frequencies, the series 
circuit through the front contacts of relays {@NI 
to 66NI 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 willbe 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 will effect 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 
2SA will not be energized for holding relay XSAP 
when the #2-machine is started. A circuit -will 
now be closed from positive battery, back contact 
204 of relay SAP, front. contact 322 of relay STK, 
back contact 323 of relay XSAP,- front contact: 
$24 of relay TF, back contact 385 of relay TFC 
and winding of. relay 2F to negative battery. 
This energizes the 2F-relay, which locks and 
lights -the #2 machine failure lamp 2FL at front 
contact 838. Since both the IF and 2F relays are 
now energized,.a. major alarm is sent over a-cir- 
cuit including front contacts 337 and 338 of relays 
2F and IF. Relay 2F 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 STK, which effects the release of 
these. two relays... The energized common. start 
conductor 28 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 
contrcl 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 coramon 
start conductor. 20 is deenergized. The maior 
alarm. remains in effect because the [F and 2F 
relays are both held energized until. the manual 
release key is actuated. 
From the above it will be seen that relays (6NT 

to 68NI check. the generator current from-all-five 
frequencies and control 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 major alarm. is 

' transmitted in the event of an open contact. at 
one Or more of the common ringing interrupters, 
when the circuits call for interrupted ringing cur- 
rent. Relays 181 to €8I 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, 39P, 42P, 54P 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 
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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 

‘pe deenergized and the associatéd repeater relay _ 
will be. released for releasing relay.IGP. . The 

- major-alarm circuit is now: closed through back 
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contact 383 of relay SAP, front contact 346 of 
relay. STK, back contact. 347 of-relay KSA and 
back contact 248 of-relay.IGP. -This_ circuit to 
the major alarm.is not prepared until relays SAP - 
and. 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 St.and.82 are to provide means whereby 

the toll ‘operator can control and check the ring- 
ing machine operation: With machine #1 -oper- 
ating, relay ‘TF is.normal and a:circuit: is closed 
through. back contact 349 of. relay TF for oper- 
ating relay SI. 'This.circuit extends positive bat- 

’ tery to the sleeve terminal S9Tt 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. 
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from the winding of relay S{-ang terminal S971,_ 
which. releases relay.Si’ and renders #971 idle. 
Relay S! closes a circuit. at its:-back contact 359. 
for operating relay S2 and for making #981 busy. 
Relay’ S2 closes a circuit at its front contact 
851 for operating relay. 1F, which ‘transfers to 
machine #2 as above described. The operator 
now gets a busy signal when dialing #981-as an 
indication that machine #2 is operatinge.’-She . . 
may now transfer to machine #1 by dialing #971 
and operating relay Si, which places the control 
relays:in normal condition, as. shown, by releasing 
relays.S2, (F and ‘TF... 
What T-claim is: ; 
1. In -a telephone system, a. ‘group of lines -di- 

vided into. a first. and a second subgroup, a first 
and a-second subgroup of line-finders each hay- 
ing access to the lines in said first and second. 
subgroups. cf lines respectively, a first and a sec- 
ond subgroup of-allotier. 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 one 
of said subgroups to assign: an idle line finder for. 
use in the other of said subgroups. : 

. -2..In a telephone. system,.a group of lines. ‘di- 
vided. into a first and a. second: subgroup, a first 
anda second subgroup of line finders each hay- 
ing. access to. the lines in said first and second 
subgroups of lines respectively,-a first and a. sec- 
ond subgroup of-allotter relays individually cor- 
responding to said line finders, means responsive 
to a calling ‘condition cn a Tine in said first sub- 
group for causing said allotter relays to normally: 
assign idle line finders in said first subgroup, a 
time delay. device, and means including said time: - 
delay device and responsive toa calling condition’ 
on a line in said first subgroup for: causing said 
allotter relays to assign idle line finders in said 
Second subgroup. 

3. In a telephone system, a group of-lines ai- 
vided into a first and-a second. subgroup, a first 
and a second subgroup of line finders each hav- 
ing access.to the-lines in. said first and second ~~ 
subgroups of lines respectively, a first’ and a:séc-. : 
ond subgroup. of allotter relays individually cor-.. 
responding to said line finders, means responsive - 
to:a ‘calling condition on’a line ‘in said: first sub- 
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group for causing said allotter relays to normally 

- assign idle. line finders in said first. subgroun,.a 

time delay device, means including :said ‘time de- 
lay device and responsive to a calling condition 

_on.a line in said ‘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 Iine finders in ‘said first subgroup: 

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

vided into a first and’a second subgroup, a first 

and 2 second ‘subgroup.of line:finders each hav- 

ing access to the lines in ‘said first and second 
subgroups of lines respectively, a first and a 

second subgroup’-of allotter. relays individually 

corresponding to ‘said. line finders, means re- 

sponsive’ to a calling ‘condition-on a line in said 

first subgroup fot causing said allotter relays to . 

normally assign idle line finders in ‘said first 

subgroup, ‘a. time delay: ‘device, means including 

said time delay déVice and responsive to a calling 

condition on a Jine’ in said first subgroup for 

causing said ‘allotter relays to assign idle. line 

finders in said second subgroup, means including 

the aliotier relays of -a particular line <finder in 

saidsecond 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 a particular finder 

in said first subgroup rion-assignable when said 
allotter relays have re-assigned idle line finders 

in said first subgroup. 

5.. In a telephone system, telephone lines, a line 

circuit fcr each line including line, cut-off 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 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 opera- 

tion of said line’and lockout relays for operating 

another of said marker relays, contro] means 

responsive to the operation of said marker relays 
in combination for effecting the operation of 

said cut-off relay, means responsive to the opera- 
tion of said cut-oif relay for effecting the release 

_ of said line relay, and means including said 
. control means fer maintaining said lockout relay 

operated after the-release of said line relay. 
6. In a .telephone system, telephone lines, a 

Ine 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 operating another of said marker relays, con- 

trel 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 ef 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 maintaining said 

cut-off relay,- 

‘8. In-a telephone “system, “telephone lines, a 

line -cireuit. for each Mne including line, cut-off 

and Ieckcut 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 

. Hne relay for operating one of said marker relays 
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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 the operation of said‘marker 
relays in combination for effecting the operation 
of said cut-off relay, means responsiveto 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. 
-?. In a telephone system, ‘telephone lines, a 

line circuit for each line including line, cut-off 

and lockout relays, means responsive ‘to a calling 

condition on said. line for operating said line 

relay, marker relays common to a plurality of 

said lines, means responsive to the operation .of 

; said line relay for operating. one of said marker 

and. said iockout relay, means responsive to the 
eperation of said line and lJeckeut relays for 

operating another of said marker relays, control 
means responsive to the operation of said marker 

relays in combination for effecting the operation 
of said cut-off relay, means responsive to the 
operation of ‘said cut-off relay--for effecting the 
release of said jine relay. and said:-marker relays, 

means including .said -control means. for-main- 

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

leasing said ‘lockout relay and reoperating said 
line relay, and means responsive. to the. re- 

operation of said line relay for maintaining said 
cut-off relay operated and for maintaining said 
lockout relay released: 

-§: In a telephone .system; telephone lines, a 
line circuit for each ‘line including line, cut-off 
and. lockout. relays, said lockout relay being 
double wound, means responsive to a calling con- 
dition on said line for operating said line relay; 
marker relays common toa 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 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 the 
release of said line relay and said marker relays, 
Ineans including said. control means ‘for -main- 
taining said lockout and cut-off relays operated 
aiter 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 said lockout 
relay released by differentially energizing its 
windings. 

10. 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 a call- 
ing condition on said line for effecting a connec- 
tion betwéen said Ime. 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: Jine 
relay shortiy before said relays are connected in 
muitiple. : 

ll. Ina télephone system, a line, a tine rélay
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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-connected 

to ‘said line in multidle, 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, ' So 

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 said link line relay, and means for 
applying a booster potential to said link line relay 
before, during and after the establishment of said 9s 
multiple connection. me, 

13. In a telephone system; a party line, appa- 
ratus for providing 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 
controlled over. said party line for operating said 
counting relays in response to the impulses of 
each of a plurality'of series of impulses to record 
the identity ofthe 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 - 
Tecord to said relay register, means for releasing 
said counting relays, means controlled by the 
‘recording of the identity of the other ef said 
stations by said ‘counting relays for maintaining 
this record on said counting relays and for pre- 
‘venting their release, and: meang for alternately . 
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tively ringing over either side of said line to 
ground. ~ a wees ee 

15. In a 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, 
means for closing and ‘pening said-line circuit, 
means ‘responsive to the-dlosing of said line cir- 
cuit for operating ‘said: ling relay, méans-respon- 
sive to the operation of said line relay for oper- 
ating said lockout rélay, means ‘responsive to the 
joint operation of said le and lockout relays for 
causing said line finder to’ seize -said- party line, 
a reverting ‘call-seélector, means controlled: over 
said party line for associating 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 opérating said cut-off relay 
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applying 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. _ 

14, In a telephone system, a party line, appa- 
ratus for providing 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 

im
a 

OA
 

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 associated with said 
reverting call selector, meang controlled by the 
recording cf 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- 

rents of a first and a.second characteristic to said 
line from said apparatus in accordance 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 lockout ‘relay cperated,™ - 
means responsive to the joint. operation of said | 
lockout and cut~off relays for releasing said line 
relay, means. for sending: 4 plurality of station 
selecting series of impulses: over said -party line 
to-said reverting ‘call sélector,. means responsive 
to said station selecting impulses for. causing said 

‘reverting call selector to register the identity of - 
a. plurality of stations tobe Yrung.on said. party 
Ine, means résponsive-to the opening of said line 
circuit. for selectively ringing. said plurality of 
stations, means responsive tothe subsequent clos- 
ing of said line circtit-for. disconnecting.said line 
finder from said party line and for releasing ‘said 
lockout relay, means responsive to the-release of 
said lockout relay for effecting.a second:operation — 
of said line rélay, and means. responsive to the 
second operation of said line-relay for preventing 
theoperation of said lockout relay and for main- 
taining said cut-off relay operated. re 

16. In‘a telephone ‘system, 2 party line, ringing 
“apparatus comprising ‘first ahd. second ringing: 
current sources of different frequencies, a plural- 
ity ef common ringing ‘leads, ‘means’ for selec- 
tively connecting ‘said ‘first’ and* second: ‘sources 
to‘said. common leads,:means for selectively con~: 
necting said commion leads to-said party line for 
selectively ringing “stations thereon, means re- 
Sponsive’to- a failure ofany 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. . yo : 

17. -In a telephone system, a party line; ringing 
apparatus comprising first. and second: ringing 
current sources of different frequencies, a plu- 
rality of common ringing leads, means for se- 
lectively connecting said first and second ‘sources: 
to said common: leads, means for selectively con- 
necting said common leads to said party line for ; 
selectively ringing stations: thereon,. means-re- 
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 failure of any of the’ frequencies of said. _ 
first sources for preventing the switching back: 
‘to said second sources.) 0 : 

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

current sources of different frequencies, a plu- 

rality of common ringing leads, means for se- 

lectively connecting said first and second sources’ 

to said common leads, means including ringing 

interrupter. contacts for selectively connecting 

said. common. leads. to said party line for. selec- 

tively and interruptedly ringing. stations thereon, 

means responsive to a failure of any of the fre- 

quencies when said first sources are connected 

to said-common leads for automatically switch- 

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

second ‘sources, means responsive to a failure of 

any of the. frequencies when- said second sources © 

are switched to said common leads for automati- 

cally switching’ said common leads from said sec- 

ond: to: said first sources, and -means responsive 

to an epen circuit: in said interrupter contacts 

for- operating an alarm signal. 

19. In a telephone system, 9 plurality. of lines, 

a switching 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 a 

plurality of series of impulses, means responsive 

to. the operation of said counting relays in. re- 

sponse to said series of impulses for- establishing 

connections between: said lines, a timing device, 

means controlled by said timing device for oper- . 

ating said: counting relays, and means controlled 

by. the operation of said: counting relays. by said 

timing device. for: automatically releasing 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 controlled over 

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 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 device for oper- 

ating said counting relays, and means. controlled 

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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21, In a telephone system, a plurality of lines, 

a: switching link, 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 operation of said counting. re- 

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

establishing connections petween said lines, a 

timing -device; a supervisory relay controlled over 

- one of said lines, means controlled py said timing 

_device and including said supervisory relay in 

one position ‘for disconnecting a line from said 

link within a comparatively short time interval, 

means controlled by said timing device end in- 

cluding said supervisory relay: in another posi- 

tion for operating said. counting relays, and 

means controlled by. the operation of said count- 

ing relays. by said timing device for effecting the 

release of a line from said link within a-compara- 

tively Jong: time interval. 

25 

30 

40 

~ before said release. 

22..In a- telephone system, @ plurality. of lines, 

a switching link, 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 ofa plurality of series of impuises, means 

responsive to. the operation of said. counting re-- 

lays in response to said series of impulses for 

establishing connections. 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 

ene. position for disconnecting a line from:said 

link within a comparatively short time interval, 

means controlled by said timing device and-in- 

cluding said supervisory.relay in another position 

for..operating said counting: relays, and means 

controlled. by. the operation of said counting re-~ 

lays by said. timing device for effecting the re- 

lease of a line from said link within a compara: 

tively long time- interval and for. momentarily 

connecting a. warning: ‘signal to an established 

connection a ‘comparatively short time interval 
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