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UNITED STATE 

2,325,877 

S PATENT OFFICE 
2,325,877 

AUTOMATIC TELEPHONE SYSTEM 
winfred T. Powell, Rochester, N.Y., assignor to 
The Stromberg-Carlson Telephone Manufac 
turing Company, Rochester, N.Y., a corpora 
tion of New York 

Application March 11, 1942, serial No. 434,246 
22 Claims. (Cl 179-17) : 

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 invention is to pro 
vide a system of this kind that is economically 
constructed, 
maintained. - 

simple in operation and easily 

... It is a further object of the present invention 
to provide, for use in a system of the all-relay 0 
type, automatic line selecting and connecting 
equipment which is fully selective in character, 
and which requires a minimum number of re 
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 

5 

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 
a particular sub-group into the finders of the 
non-associated sub-group in the case of busy or 
troubie conditions. 

It 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 sub-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 
linging 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: 
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; out of the system. 

Fig 1 shows a plan for arranging the various 
other figures of the circuits; . . . . . 
... Fig.2 shows a line circuit and a portion of the 
common imarking and lockout, circuits; . . . . . . 

Fig. 3 shows a sufficient portion of the common 
allotter circuits for each sub-group of lines to 
obtain an understanding of the present inven-. 
tion; 

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

Figs. 5 and 6, when placed together in the 
order named and with correspondingly num 

alinement, show a connector link bered lines i?). 
circuit; ... . . . . . . . . . . . . . . . . . . . . . 

Fig. 7 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 

Fig. 9 shows the circuit of a modified time re 
lease arrangement, for the purpose 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 will be 
fully described in the following specification; 

Figs. 11 and 12 show the relay type reverting 
call circuit; . . . . . . . . . . . . . . . . . . . 
- Fig 11A is a chart illustrating the counting 
relays left operated after the various impulses 
are transmitted; . . . . . . . . . . . . . . . . . 

Fig. 13 is a block diagram and single line lay 
A detailed description will now be made of a 

call which is assumed to be established from a 
calling subscriber. A to a called subscriber B. . . 

... Removing the receiver at the calling station 
closes a circuit for operating line relay LR, which 
extends from positive battery, upper winding of 
relay LR, back contact 8 of lockout relay LO, 
over the line circuit, by Way of back contact 9 
of relay LO and lower winding of relay LR to 
negative battery. Relay LR closes a circuit for 
operating tens lockout relay TiO2, which ex 
tends from positive battery, back contact 2 of 
relay TiO2 and back contacts of all other tens 
lockout relays in series, back contact 22 of relay 
TLO2i, winding of relay TLO21, back contact 
23 of cut off relay CO, front contact 24 of relay - 
LR and upper winding of relay LO to negative 
battery. Relay TLO2 operates over this circuit. 
and, at back contact 2? opens the above de 
scribed series circuit so that no other TLO relay 

  



2 
of the group can operate at this time. Relay LO 
also operates over the above described circuit 
and completas a circuit for Operating units lock 

2,325,877 

out relay ULOf, which extends from positive. 
battery, front contact 23 of relay LR, back con 
tact 26 of irelay. CO, front contact 2 of relay 
LO, winding of relay ULOA, back contact 28 of 
relay ULOf, back contact 29 of relay ULO9 and 
all other similar back contacts of other. ULO 
relays, to negative battery through resistance 3i. i. 

"iens, continuity alarm relay TCA and units. 
continuity alarm relay UCA are connected to the 

5 

ends of the chain circuits of the TLO and UTO 
relays respectively and Operate to bring in an 
alarm if one of the associated chain circuits goes 
open and stays open for an abnormal period of 
time. . . . . . - - - 

It will be assumed that there are 200 lines in 

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 iceking 
circuit, inciuding contact 69 of the last ailotter 
relay, is opened. - The purpose of a contact such 
as front contact 58 applying positive battery to 
the locking circuit for the associated AL, relay is 
to prevent premature release of this AL relay of a 
link 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 ALG at back contact 
38, which effects: the release of these two relays, 
with the closure of front contact 38 of relay AL 
ind back contact 6 of relay ALP extending 
the starting wire circuit through to the next group 

a group and that this group is divided into two 
sub-groups of 100 lines each. Consequently, there ... 
will be 10 ULO relays (ULO to ULO inciusive) 
and 20, TLO relays (TLO2 to TLO2) inclusive 
and TLO3 to TLO33 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 lines in the group. With relay. 
LO operated, contacts 8 and 9 open up: the 
above described circuit of relay LR but another 
circuit may be traced for this relay through back 
contacts 32 and 33 of relay CO. With relays 
TLO2 and ULOi...operated, as above described, 
a circuit is completed for operating allotter re 
peater relay ALP which extends from positive 
battery, front contact 34 of relay ULO i, front : 
contact. 35 of relay TLO2?, back contact 36 of 
dashpot repeater relay (DPR, conductor. 37, back 
contact. 38 of alliotter relay AL and winding of 
relay. ALP to negative: battery. The closure of 
front, contact 39 of relay. ALP extends this cir 
cuit to alloter group relay ALG for operating 
this latter relay. , . . . . . - - - - - - 
A circuit is now closed for operating units 

finder relay UF? of the line finder, which extends 
from positive battery, front contact A) of relay 
ULO, conductor i, front contact S3 of relay : 
(ALG, conductor. 44 and winding of relay UFi 
to negative battery. A circuit is also closed for 
operating tens finder relay TF2 of the line finder, 
which extends from positive battery, front con- - 

50 tact 65 of relay TLO2, conductor 66, front con 
tact 47 of relay ALG, conductor A8 and winding 
of relay TF2 to negative battery. 

of allotter relays. Since relay ALP is slow acting, 
the closure of this circuit at back contact Gi is 
delayed slightly to prevent operating the allotter 
Jelays of the next link if the lockout relays of Fig. 
2 are a little slow in releasing. . . . . . 
The Operation of relay; SA closes a locking cir 

relay: UFA, which extends from positive 
Qnt. GQatact 62 of relay ASA, front con battery. 

tact, 63, and winding of relay UF: to negative 
battery. A similar locking circuit is also coin 

is maintained by 

pleted for relay TF2 by way of front contact 6s 
and Winding of this latter relay. This locks 

- these two-finder relays as long as the connection 
the closed circuit across the call 

ing line. . . . 
The closure of contact 5; if relay SA extends 

positive battery through front contact 35 of relay 
UF, and front contact 67 of relay TF2: to the 
sleeve conductor S of the calling line, winich ex 
tends back through the windings of relays CO 
and IO to negative battery. This positive bat 
tery functions to make the calling jine busy and 
it also: Operates relay CO of the calling line cir 
cuit. It Wiil be noted that, as long, as elay iR 
is Operated, positive battery on the sleeve gon 
:ductor of the calling line is applied to cine ter 
minal of the lower, winding of relay Lo and, with 

with relays TF2? and UF operated, the tip 
and ring conductors T and R. of the caling line 
are extended through front contacts &9 and 50 
of relay TF2 and front contacts 5i and 52 of 
relay. UF, back contacts 53 and 55 of link cut 
off relayLCO and the windings of calling bridge 
relay CB to positive and negative battery, re 
spectively. The closed circuit across the calling 
line energizes relay CB, which closes a circuit 
sat its front contact 53 for operating siow acting 
relay S.A.. The operation of relay SA closes a circuit, at: 
its front contact 57, to allotter conductor AL and 
the lower winding of relay AL for operating this 
latter relay. Relay AL closes, a locking circuit 
for itself from positive battery, front contact. 58 

60. 

of relay ALP, front contact 59 and upper winding - 
of relay AL to negative battery. This locking 70. 
circuit also extends to positive battery by way of 
back contact 60 of relay 3AL. Since it is as 
sumed that there are 8 line finders in the sub 

relay CO operated, positive battery is applied to 
the other terminal of the lower winding of relay 

it contacts 25 aind 25. This ap plication of the same potential to both terminis 
he lower. Wiriding of relay LO pieve its cur 

nt flow in tilis winding, so that the current in 
is upper Winging inaintains this relay aperated. 
With relays CO and L.O. operated, the calling li 
is disconialected from relayLR and this latter re 
lay releases... . ... . . . . - 

. . The; operation of relay CO opens up the above 
-described cir fielays TO2 is and Ui Oi for 
Ireleasing these relays. This opens up the oper 
ating circuits of the finder relays, but these 1e 
slays are locked over the above described locking 
: circuits. - 

in of relay TLQ2, or any of the 
relays in the first sub-group, opens up a 

Series circuit::iincluding group transfer elay 
fGTF. This circuit, in the above assumed call, 
is opened at back. contact 66 and effects the re 
lease of relay. GTF. . . . - . . . 
: Relay ?ciTF closes a circuit at its back cantact 
39 for energizing: the fiti dash-pot relay. This 
dash-pot relay is adjusted so that it willi hot, cigse 
its front contactic during the normal operation 
of the system, consequently relay DPR will not 

... be operated during such normal operation. A 
call in the second sub-group is effective to open 

group and consequently there are 8, allotter re 
lays, this means that when an allotter relay, such 75 

up a similar series circuit, including back contact 
i? of relay TLO3i, which maintains group trans 
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ferrelay 26TF normally energized. If the call in 
this second Sub-group is handled in a normal 
manner, the closure of back contact 2 of relay 

- 2CTF energizes the i2. dash-pot relay but this 
relay does not have time to close its front con 
tact 3. In the event that, due to some faulty cir 
cuit condition, the calling line is not extended 
through to the ECB and SA relays of the line 
finder, or the SA relay does not extend positive 
battery back over the sleeve conductor for oper 
ating the CO relay of the calling line, then the 
dash-pot relay has time to operate. In the above 

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. 27 by 
way of booster conductor BR for operating re 

O 

example this effects the operation of relay PR 
and its contact 36 Switches the start wire from 
conductor 3 to conductor, which leads through 
back contact 78 of relay. As of the second al 
lotter group to operate relays ALP and ALG. 

- This connects conductors 4t and 46 by way of 
front contacts A. and 5 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 

I scribed, with the call being handled by the finder 
in the Second Sub-group. 
: In the event that the call originates in the sec 
ond subgroup and that the calling line fails to be 
'pi'operly:found, the F2 dash-pot, relay will oper 
ate for effecting the operation of relay 2DPR, 
and this relay in turn SWitches the Start Wire 6 
of the Second group from Conductor to con 
ductor 3. This is effected by contact 9 of 

20 

2 5 

30 

relay 2DPR and the energization of conductor 
3; allots a finder in the first sub-group. . . . . 

It is believed that the above explanation in 
dicates how calls in each of the two subgroups 
are normally handled by finderS in the aSSO 
'ciated sub-groups and how, in the event of a 

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 
the first Sub-group are buSy all of the allotter 
reiays shown in the lower portion of Fig. 3, such 
as relays A, 2AL and 8AI will be operated. 
Now when positive battery is applied to con 
ductor 3; as above described, the circuit. ex 
tends through front contact 38 of relay AL, 

lay CB, which circuit is independent of the 
calling line. This is for the purpose of posit. 
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 
would operate relay LR but 
CB relay. - - ; : . . . . . 

It will be assumed that the calling 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 

not operate the : . 

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 86, 87, and 88 of the connector link 
shown in Fig. 5. This extension of the tip and 
ring conductors is by way of front contacts 89. 
and 99 of relayLCO of Fig. 4, which relay.is the 
usual 'cut-through' relay of the selector...and 
which operates when the first selector operation 
The extension of the ciosed circuit of the call 

ing line to conductors. 86 and 8 of the con 
nector link completes a circuit, including the 
calling line, by way of back contacts 98 and 92 
of answering bridge relay A3 to the windings 

:...of relay 2CB, thus operating this relay, which 
40 closes a circuit at its front contact 93 for operat 

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

5 cuit extending from positive battery, front con 
tact 95 of relay SAP, back contact. 24 of counter 
release repeater relay. CRLP, back contact. 268 

-back contact 6 of relay. ALP and similar front 
contacts of all other AL relays and back contacts 
Of all other. ALF relays to conductor. T, which 
leads to contact 78 of relay AL and thence to 
the alloter relays of the non-aSSociated sub 
group. . A similar circuit extends through front 
contacts of the AL relays and back contacts of 
the ALP relays of the upper sub-group to con 
ductor 89 and thence to conductor 37, which car 
lies this starter Wire from the lupper 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 AI. 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 alliotts a certain finder and, due to a faulty 
condition, the connection...is not properly handled 
by this finder. In other, words, when relay 
iALP operates and then, due to such a faulty 
condition, relay DPR operates, relay. AL is 
operated and locked to make this finder busy 
to the next call. It will be evident that this 

60 

65 

O 

.75 

first digit, 2, operates 

of trip relay TR, conductor. 7, back contacts 
in series of all counting relays from: CO to 
C? inclusive, which includes back contacts 96 and 
97, and Winding of relay CX: to negative bat 
tery. The operation of relay CX 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. 5, front contact. 93 and 
winding of relay CK to negative battery. This 
locking circuit is established to maintain relay 
CX operated during the transmission of the first 
impulse of the series and similar locking cir 
cuits are provided for the other counting re 
lays to maintain a counting relay operated dur- . 
ing the transmission of an impulse, which op 
erates the next succeeding counting relay. It 
Was assumed that called sub-station B, is se 
lected by dialing #232:... This means that the 

es, the selector to select 
an idle connector in the group, that the second 
digit, #3, 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 line in the group selected by the . 
tens connecting relay and the fourth digit, #1, 

The first turn of 

  



tive to-operateralay C3 over the above deset 

a 2,825877 
séects the particular frequency:for ringing the snecting relay EC3, whichiextends from positive 
icalled station on the selected line... . . . . 

The transmission of the three inpulses, after 
the connector is selected, effects the release of 
relay 2CB, once for each impulse, followed by 
the centinued energization of this relay after 
the three impulses have been transmitted. Re 
calling that relay ACX was operated when the 
connector was seized, the first impulse closes a 
circuit for operating relay G which extends from 
'positive battery, back contact.83 of Irelay 2CE, 
front contact EGG of relay2SA; back-contact a 
iOf ringing relay RI, back contact if 2 of:-cut in 
relay. CI, cond tactor , front centact 83 of relay 
CX and winding of relay. Ci to negative battery. .. 
Relay Ci Opens up the above described operating 
eircuit for relay CX at back-contact. 97 and ex 
tends this circuit through front contact 9-7 to the 
winding of relay Ci. Relay CXidoes not re 
lease at this time because of the above described : 
locking-circuit through back contact '93; of relay 

*When relay '2CB energizes after the transmis 
ision of the first impulse,šthe locking circuit; and 
relay. CS, including back-contact: S8, is opened 
and relay. CX releases. When the 2C3.6lay re 
leases at the beginning €f the second implise, 
a locking circuit is closed for relay. Cl, which ex 
itends througin back contactiS3 of relay 2C3, baci. 
contact '99 of relay:CX and front-contact if 54 of : 
relayi. Cf. This prevents the release of relayiC: 
iwhile the circuit. is clesed for operating relay 
C2, which extends from positive: battery by way 
of conductorif', as above described, back; contact 
f03. of relay. CX, front contact if G5 of relay C. 
and Winding-of relay C2-to-negative battery. Re 
lay C2 operates, opens the 'first locking ei;"crit 
above described for relay Ci at back-centaet (36 
and 3 closes a first locking circuit for itself at 
front contact {06. Relay Ci is released at the 
tend of this second inpulse when relay2C3; oper 
ates to open-back contact S3. . . . . . - 
The-transmission of the third impulse is effec 

ised 
pickup iconductor if, which now i 
contact fell of relay C3. Relay 
from releasing during the:transmission of this 
inapulse because of the secondi-locking circuit, 
which is completed by way of baek contact 98 of 
irelay-2CB, back contacts 99 and 99 aff 
and C and front-contact 98 of relay C2.5 Con 
tact FD9 of relay C3-switches the first leeking cir 
icuit from relay C2. to relay C3. At the-eté df 
the -third impulse-relay C2 is released beeatise its 
secondilecking circritis opened at-back contaet 552CB twice 
98 of relay: 2CB. This leaves' relay C3-opesrated 
and all other counting relays released. - 
At the beginning of the series of irriptilises a 

cireuit is closed-for-operating change over relsy 
CHG) which includes the above-described piekip 60 and 3 
conductor ff. - Relay CHO, being slow to re 
lease, remains operated during the ti'ansmission 
of each series of impulses-and-releases at the end 
'of the series of impulses. The operation of relay 

ibattery front contact 35 of relay 3SAP, winding 
'of relay CRL, back contact of the make before 
sibreak: combination::ff0, of relay CFO, front con 
tact f 3 of relay:CRL, back contacts fiandritis 
of transfer relays EF2 antif, iconductor 6, 
front contact gift of relay:C3, conductor 3 and 
winding of relay TC3 to regative battery. Etiwill 

O 
i.e. understood that, if some other number was 
dialed for the tens digit some other TC relay, 
Such as IC, iC2:or:the like: would have been 
Operated in accordance With the selecticn-made 
by the COInting relay, left operated in response 

3 5 

to the number of impulses in this digit. . . 
. Since the above described operating circuit for 
relay C3 includes, the winding of relay CFRL, 
relay TC3 will be operated and relay:CRL will 
ike held operated: over this circuit. The opera 
...tion of relay C3; closes: a locking circuit for it 
:Self, Which extends from positive battery, front 
3Contact i. 8 of relay SAP, front teonbaet its of 
relay. CRLF, back contact t20 tof relay TF1, icon 
ductor 2, front ::contact it:22 and winding of 
relay TC3 to negative battery. Etiwill be noted 
that:this circuit to positive battery through front 
!Contact is of relay 3SAP applies positive bat 
tery to the left hand terminal of relay TFf while 
positive battery is applied to the right hand tep 
initial of this: relay by way: of front contact; if E9 
rof; relay. CREEP. This prevents, the operation of 
trelsy Fi at this time. ... Eurthermore, the icon 
28ction to positiye battery ionicnductor 2 is 
extended: through:front contactisf22, of relay TC3 
randcordictor:f3, back to the left hard terminal 
&f the Winding of relayiGRL and, since positive 
'kattery is applied to the right hand-terminal of 
:this winding at front contact 95 of relay (SAP, 
it is Sihort-circuited and released. The release of 
relay:CR opensiupithe: circuit."of-conductor f7 
at front.contact: 23, which allows relay C3 torre 

, lease. : Shortly, after this,' relay: CREP is released 
;because of iOpen contact. 2 and positive:battery 
is again applied to conditictor it by way, ef-back 
icoatactit2g of relay CRIP. This again operates 
'relay. CX to:prepare the conting-relay circuits 
for the next digit. When relay. CREP releases, 
the above fescribed short circuit around relay 
TE is opened at contact i? 9:which allows relay 
Fi to operate over a circuit extending from posi 

says C: 50 tiye battery; front contact fiSiofrelay SAP, wind 
ing of relay:TF, conductor:f 2i; front contact 22 
and Winding cfsrekay 5TC3:to snegative battery. 

Ehe transmission of the third-digit (#2) to 
'the - Connector link is effective: tie release, relay 

in response to the impulses of this 
:digit. SThis is effectives to operate relays C and 
iC2C5;ie., circuits above described and, since relay 
CB2 remains, energized after; the second impulse, 
relay C2 will remain: energized while relays:7CX 

are released. Relayi CEO will be oper 
sated-and-released as before, relays.CRL and CRIP 
Swill be. Opeated &nd released as before and units 
::cennecting relay UC2 will be operated over a 
'circuit extending from positive:battery, front coa 

CHO Clsses a circuit for operating counter re- 65 tacts of a elaySAP, winding of relay CRL, back 
clease relay (CRL, which extends from positive 
battery, front eontact-95 of relay SAP,-winging 
tof-relay. CRL, front contact 49 of relay CHG and 
resistance i? to negative battery. Relay CRI, 

icontact of: the make before-break combination 
gloof relay:CHO, front contact i? 3 of relay. 
CRT, hack contact af2.5i of relay 'IF2, front con 
'stact. 25. of relay TFE-conductor 27, front eon 

icoses a circuit for operating relay 'CRLP which 70 tact 28 of relay, C2, conductor it...and-winding 
extends from positive battery, front contact, -95 
ef-relay. SAP, front contact if 2 of relay CRT, arid 
winding of relay.CRLP to negative battery. When 
relay CHO releases: at the end-of the series-of-in 

'of relay UC2 to negative battery. Relay. CRL 
is locked-as: before until relayi JC2 is: 'operated 
*and its locking circuit closed at front contact 
29, at which time relay CRL is released as be pulses, a circuit is closed for operating tens con- 75 fore, followed by the release of relay cirii, 
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After relay CRLP releases, following the opera 
tion of relay UC2, relay TF2 is operated over 
a circuit extending from positive battery, front 
contact 8 of relay SAP, winding of relay TF2, 
conductor 3C, front contact 29 and winding of 
relay UC2 to negative battery. During the inter 
val between the release of relay CRL, and relay 
CRLP, 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 
tact 18 of relay SAP, front contact 146 and 
winding of relay RI to negative batterythrough 

interval is of comparatively long-time due to the . 
slow release of relay CRLP, a test is made of 
the called line. If this line is idle, there is an 
absence of positive potential on its sleeve con 
ductor 31. Then when relay TF2 operates, posi 
tive potential is applied to sleeve conductor 3 
from positive battery, front contact 95 of relay 
SAP, back contact 32 of relay BY, front con 
tacts 33 and 34 of relays TF2 and TF1, con 
ductor SL, front contact 36 of relay UC2, front 
contact 37 of relay TC3, to conductor 31. 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 13 extends through front contacts 
37 and 36 of the line connecting relays, con 
ductor SL, front contact 34 of relay TF, back: 
contact f33 of relay TF2, back contact of the 
make-before-break combination f38 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 3 while relay BY is maintained locked 
over a circuit including front contact 38 of its 
make-before-break combination and front con 
tact 95 of relay SAP. The busy tone is con 
nected to the calling line over a circuit includ 

resistance 35. It will be understood that these 
operating and locking circuits for relay. RI are 
completed when the station digit is transmitted . 
even though the called line is busy. ... When the 
called line is idle, the release of relay CHO. at 
the end of the station digit closes a circuit for 
operating relay CI which extends from positive 
battery, front contact 95 of relay SAP, winding 
of relay CRL, back contact of make-before-break. 
spring combination i? 0 of relay CHO, front con 
tact it 3 of relay. CRL, front contact 25 of relay. 
TF2, back contact 47 of relay BY and winding 
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of relay CI to negative battery. Since the wind 
ing of relay CRL is included in series with the 
winding of relay CI, both relays are maintained 
operated and consequently relay CRIP is main 
tained operated: over a circuit including front 
contact. 2 of relay CRL. . . . . . . . 
... It will be understood that other station digits 
are effective to select 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. Cf. 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 relayLD: ... 
or L2, interrupter 27 f, to the 16 cycle generator 
connon and thence by way of front contact 48 
'of relay. C, conductor 49, back contact 50 of 
relay CHO, winding of trip relay TR, back con 
tact 5 of relay RW, front contacts 52 and . 
53 of relays.RI and CI, conductor TL, front 

contacts 54 and 55 of relays UC2 and TC3, 

ing front contact 39 of relay BY, back contact 
49 of relay CI, condenser f4t, front contact 42. 

of relay RI and condenser 43 to the calling 
line. The release of the connection will be the 
same as will be described in connection with a 
call to a line which is not busy. Relay RI is 
operated when the station digit is dialed as Will 
be later explained. . . . . . . . . . . 
- Assuming the called line to be idle, then the 
circuits function as will now be described. 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 digit effects the operation 
of ringing relay RI at the beginning of this sta 

tive battery and thence 
ringing source. . . . . ; 

over the conductors of the called line, front con 
tacts 56 and 57 of relays TC3 and UC2, con 
ductor RL, front contacts 58 and 59 of relays 
CI and RI, back contact 62 of relay RV to posi 

to the other side of the 
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 C.S. conductor 2, front contact. 

: 6f of relay.R.I., back contact. 82 and winding of 

50 

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 C 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 C remains operated for selecting 16 cycle 
ringing current. Relays CHO, CRT, and CRLP 
operate at the beginning of the first impulse, 
when relay CB is released, in the previously de 
Scribed manner. . . . . . . . . 

Relay RI is operated over a circuit, which ex 
tends from positive battery, front contact f8 of 
relay SAP, front, contact. 9 of relay CRLP, fronts. 
contact i. 2) of relay TF1, front contact 44 of 
relay TF2, back contact 45 of relay CI, winding 
of relay RI and resistance 35 to negative bat 
tery. A locking circuit is closed for relay. RI 

when relay 2CB releases at 

60 

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 5 and : 
53 reverse the connection to the ringing source 

so that ringing current is sent out over the ring . 
side of the line. This is effective to provide di 
vided circuit ringing by applying ringing current 
to the tip side of the line when the station digit 
is 1 to 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 tip 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 party answers, relay, TR is . 

operated and at its front contact 63, short cir 
cuits relay RI for releasing this relay. The re 
lease of relay RI opens up the circuit to the 
ringing current source at front contacts 52 and 
459 and extends the circuit of the called line. 
through back contacts: 52 and 59 to relay AB. 
Talking current is supplied to the called line 
through the Windings of relay. AB, talking cur 

which extends from positive battery, front con- vis rent is supplied to the calling line through the 
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windings of relay 2CB and these two lines are 
iaductively connected far conversation by way of 
condensers 43 and 64. - - 
Relay AB reverses the current to the calling 

'ling for the purpose of providing supervision, 
egin box operation and the like. Release of the 
connection is controlled by the calling party. 
Qpening the circuit of the calliagline effects the 
elease of Relays 2C8, 2SA and SAP in seguenoe. 
Relay SAP disconnects positive battery from the 
ganirol conductor at contact. 65, which effects 
the release of relays RV (if this relay is oper 
atad), CRL, CRLP, C (or any other counting 
relay left operated), the cut-off relay of the 
called, line er relay BY in the event that the 
called line was found to be busy. The circuits 
of relays TC3 (or any other tens connecting re 
lay which was operated), UC2 (or any other 
hits coanecting relay Which was left operated), 

TF and TF2 are opened at front contact i. 8 of 
relay SAP for effecting the release of these re 
lays. Relay CI is released by the opening of 
frant contact 95 of relay. SAP and relay AB is 
released either by the hanging up of the called 
party car by the release of relay CI and the con 
sequen, opening of its contaets -63 and 58. 

Referring to Figure 13, it will be observed that 
the first sekeetor can: Select connector groups, 
after which the selected connector in the ser 
lected group is operated as above described to 
select the called station. It will also be reted 
that the first selector ean, by dialing the proper 
first digit, select a reverting 'eal eircuit. It will 
be understood that more than one reverting call 
-circuit may be provided to meet the require 

tia on the same-line, which reqtires the dialing 
st 9 for the first digit to select the reverting 
eal circuit shown in Fig. 12.3 Et-will also be 
assumed that the calling subscriber first dials 
the station of the calling telephone (R0), then 
dials the station of the called telephane (i2) 
and then hangs up the receiver. En describing 
the operatica of the circuits relating to this fea: 
tie-ef the present invention, it will be obvious 
fen the example assigned how other digits cor 
aresponding to other calling and called stations 
may be dialed for selecting other combinations 
..of ringing freegencies. . . . . 

Referring to Figs. 11 and 2, it will be assumed 
that the tip, ring acid sleeve conductors of the 
realing line are connected to the tip, ring and 
sleeve cordicters of the reverting call circuit by 
way, of selector, contacts G5, f 36 and it of Fig. 
'4. This means that the calling line will be ex 
tersed by way of condictors 88, 69, and if to 
the lineaning end of the circuits illustrated in 
Fig. ii. The closed circuit across the calliag 
line effects the operation of relay 3CB over the 
line corductors of the calling line which extend 
through back contacts.fi and 13 of relay 3R. 
Relay 3CB closes a circuit at its front contacts 
is for operating 3SA and relay 3SA closes a cir 
cuit at contact 4 for operating relay 3SAP. 
Relay 3SAP at its front contact 75, applies' posi 
tive attery to censucts 3A for making this 
reverting cat circait, busy in a Irancher which 

be understood from the previously described 
soperation of the allotter:circuit relays. 

. . A circuit is now closed for operating relay 3CX 
which extends from positive battery, front c0ar 
tact t:5 of relay 3SAP. back contact 11 of relay 
acRLeconductor fis, back contacts of all the 

to 3C inclusive, and winding of relay-3CX to 
aegative battery. When the calling subscriber 
traaSmits the 19-impulses corresponding to tre 
station digit of the calling telephone, relay 3CB 

5 is intermittently released 10 times, followed by 
the energization of this relay for a compara 
tively lang time interval. The first release of 
Jelay 3CB closes an operating circuit for relay 
Cl which extends from positive battery, back 

k0 contact of 13 of relay 3CB, frent contaet is 
of relay 3SA, back centact. 18), of relay 3TF2, 
eanducts 18, front contact 82 of relay 3CX 
and Winding of relay 3C to negative battery. 
Relay 3C is locked operated over the previously 

k3 described circuit from positive battery from front 
CQafact 6 of relay 3SAP and now by way of 
front contact deal of. Eelay, 3Cl. The release of 
Jelay. CX at this time is preverted because of 
a lacking circuit extending through front con 

20 tact 16.9f relay 3SAP, back contact. 134 of relay 
CB, conductor E85, front contact 3G and wind ing of relay. 3CX to negative battery. 
At the end of the first imprise this seking 

scircuit for relay. CX is opened as back contact 
e5 84 of relay. 3CB is released. At the beginning 

Qf the second impulse, the release of relay:SCB 
establishes allocking circuit for relay 3C through 
back contact. 184 of relay 30B, back contact tes 
of relay. CX and front contaet 87 of relay Ci 

30- to its viridih.g. Relay SC2 is operated over the 
above described circuit including conductor 8, 
back contact 82 of relay 3CX and front contact 

of relay 3Cl. Relay 2C2 closes a locking 
circuit for itself at front contact: 89 and, at this 

35 bask-gontact, opens one locking circuit for relay 
ments of tražic. It will now be assumed that 
the calling party desires connection with a sta 

3C but the above deseribed otherlocking circuit 
preveaks the release of relay 3C, at this time. 

It is not believed necessary. to point out in 
detail the circuit operation for all of these count. 

40 ing relasts, since it is the same as that explained 
in connection with the operation of the count 
ing relays of the connector link, with the excep 
is that 6 counting relays are used in the re 
Verting call-fircuit, to count:10 inpulses instead 

15 of 9 causating relays as used in the connector 
linkeircuit. Consequently, the operation is modi 
fied so that relays 3C4 to 365 inclusive are used 
to select channels in response to the first 5 digits, 
then relay. 3Cs is operated and the first 5 re 

isolays are used over again to select the second 5 
channels in response to digits over 5. 
When relay CB releases at the beginning of 

the sixth imprise, relay 3C6 is operated over an 
-bias circuit irreluding pick-up conductor 8 

55 and at the tead of this sixth impulse, relay 3C5 
is released. With relay 3C5 released, a circuit is 
icon.pleted for again operating relay 3CX which 
gends from positive battery on conductor f73, 
frant contact, -98 of relay SCS, back contact 9 

to a relay C5 and over the previously described 
girtuit to the winding of relay 3CX. Relay 3Cs 
is maintained locked during the transmission of 
the last Sirepulses over a circuit including eon 
dator 8 and front contact. 92. Consequently 

G5 the transmission of the last 5 impulses is effec. 
tie is apain: Operate. the first 5 counting relays. 
If only 5 impulses are transmitted, the counting 
Relay. Operation will be stopped with relay 3C5 
operated. If 6 inpulses are transmitted, the 

to counting relay. Operation will be stopped with 
aelays 3C and 3CX operated and with relay 3C5 
i.eleased. With 10 impulses transmitted, the 
conting relay operation will be stopped with 
relas-fc and c operated and with the other 

ecuriting relays. in series, including relays scs is ostentias relays released. 
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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 R6 inclusive. 
In the present example, with 10 impulses trans 
mitted and with counting relays. C4 and C6 op s 
erated, the corresponding register relays R4 and 
R6 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 

lo 

for operating relay. 3CHO, including conductor 
8, which was energized to operate the first 
counting relay at the beginning of this digit. 
Relay SCHO cioses a circuit for operating relay 
3CR, which extends from positive battery, front, 
contact S of relay 3SAP, winding of relay 30 RL, 
front contact 93 of relay. SCHO and resistance 
94 to negative battery. ... A circuit is now closed. 

for operating relay 3CRLP which extends from : 
positive battery, front contact 76 of relay 3SAP, 
front cuntact 95 of relay 3CRL and winding of 
relay 3CRLP to negative battery. 
At the end of the first series of impulses, relay 

3CHO is released and a circuit is closed for op 
erating the register relay which was selected by 
the counting relay left operated. Since it, W2s as 
Sunned that ten inpulses Were transmitted and 
counting relays C4 and C6 were left operated, 
register relays R4 and R6 will be operated, the 
circuit for operating relay R4 extending from 
positive battery, front contact is of relay 3SAP, 
winding of relay 3CRL, beck contact of the make 
before-break spring combination i93 of relay 
SCHO, front contact 19s of relay 3CR, back 
contact 9 of relay 3TF, conductor 98, front; 
contact 99 of relay 3C4 and winding of relay R4 
to negative battery. Since the winding ci relay 
3CRL is included in this circuit, this relay re 
rails operated until a short time later. 
circuit for operating relay R8 includes that above 
described circuit including conductor 93, by Way 
of front contact 236 of relay 3CS and Winding of 
relay R5 to negative battery. The closure of 
front contacts 23 and 208 of relays R4 and R6 
completes locking circuits for these two relays 
which includes conductor 259, and extends by 
way of back contact 2 of relay 3TF and front 
contact 2 of relay 3CRLP to positive battery at 
front, contact 2; 2 of relay 3SAP. This circuit to 
positive battery at contact 22 extends back to 
the right hand terminal of relay, 3CRL by Way of 
conductors 289 and 83, and since this relay has 
positive battery on its left-hand terminal from 
front contact 5 of relay SSAP, it is short-cir 
cuited and released. The release of relay 3CR, 
OpenS its front contact 95 to effect the release 
cf relay 3CRL.P. During the interval between 
the release of relay 3CRL and the release of 
relay 3CRLP, front contact 2 3 of relay 3CRL 
is opened before back contact. of relay 3CRLF 
is closed and this reinoves positive baitary from. 
conductor 8 to effect the release of the Grei'ated 
counting relays. Now when relay 3CRTF re 
leases and closes its back contact positive 
battery is again applied to conductor 78 for 
operating relay 3CX to prepare the counting re 
lay circuit for the next digit. 

The : 
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the operated register relays. It will be apparent 
that any other combination of impulses for the 
first digit dialed will operate other combinations : 
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 
iwill be operated which corresponds to the com 
bination of counting relays left operated. ... This 
also applies to the second digit dialed, which digit 
corresponds to that of the called telephone, and : 
in this example it will be assumed that the sta 
tion digit of the called telephone is #2. 
The transmission of the two impulses effects 

the operation and release of counting relay 3C 
and the operation of counting relay 3C2 which 
remains operated after this series of impulses 
has been transmitted. Relays 3CHO, 3CRL, and 
3CRLP are operated and released in sequence as 
before. When relay 3CHO releases, a circuit is 
closed from positive battery, front contact. 76 
of relay 3SAP, winding of relay 3CRL, back con- . . 
tact of the make-before-break combination 93 

2 5 
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Before relay 3CRLP releases, the above de 
scribed connection to positive battery Cin con 
ductor 289 appears on both teriinals, cf the 
winding of relay 3TF. When relay 3CRIP re 
leases and opens its contact 2: , this positive bat 
tery is removed from the right-hand terminal of 
relay 3TF1 and this relay operates in Series With 

0 

3CRLP. 

of relay 3CHO, front contact 96 of relay 3CRL, 
front contact, 24 of relay 3TF 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 2:5 and front con 
tact 2:2 of relay 3SAP. This connection to posi 
tive battery also extends back to the winding of 
relay 3CRT, for releasing this relay and the re 
lease of relay 3CRL effects the release of relay 
During the interval between the release of relay. 

3CRL and the release of relay 3GRLP, the count 
ing relay left operated is not released this time 
because front contact 2: 6 of relay 3TF2 main 
tains positive battery on conductor 8. 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 3CB and 3SA in sequence. 

Ringing relay SRI is now operated over a cir 
cuit extending from positive battery, winding of 
relay 3SAP, back contact of make-before-break 
spring combination. 4 of relay 3SA, winding of 
relay 3RI, front contact 2 7 of relay 3TF2 and 
resistance 28 to negative battery. Since relay 
3SAP is included in the above described operating 
circuit for relay 3RI, the 3SAP relay will be main 
tained energized for holding the line, finder and 
selector and for making this reverting call cir 
cuit busy. - 

A circuit is now closed for ringing the tele 
phone of the calling station, which telephone is . 
Selectively responsive to the ten impulses and the 
consequent operation of register relays R4 and 
R3. This selection by the first ten impulses se 
lects 66 cycle current and applies it to the tip 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 65 cycle ringing current, front contact 2 9 
of relay R4, front contact 220 of relay R6, back 
contact 22 f of switching relay SW, conductor. 222, 
winding of trip relay 3TR, front contact if of 
relay 3RI, conductor 70 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 
selector and finder circuits to conductor 69, 
front contact T2 of relay 3RI, conductor 223, 
back contact 224 of relay SW and front contact 
225 of relay R6 to positive battery. . . - 



It is believed unnecessary to point out in detail 
all of the combinations of relay operations for see 
lecting other frequencies and for connecting these 
frequencies over the tip or ring conductors of 
the line. The chart illustrated in Fig. 11 A-shows 
that, when fron one to five impulses are trans 
mitted, the corresponding Counting relays are left 
operated and by referring to the contacts of the 
counting relays, as well as those of the Iregister 
relays, it will be seen that circuits are extendet 
from the five frequencies 16 to 66 cycles inclusive 
to the ring side of thie'line by way Gif conductor 
69. With register relay RS operater, the 16 

cycle generator is connected by way of the back 
contacts of the first four register relays in series 

: and then by way of front contact 228 of relay RS 
and over the remainder of the circuit already 
described to the tip side of the line. Further, it 
will be noted that the next four frequencies are 
selected and applied to the tip side of the line : 
in response to the operation of relays. , 2, 3 and 
4 ini combination with relay 6, as indicated in 
Fig. iiA. - . . . 

The 66 cycle current, over the above described 
circuit, rings the bell of the calling station and 
when the reverting call interrupter contact RCI 
is closed, a circuit is completed through this con 
tact and by way of front contact 226 of relay 
3RI for operating relay SW. This connects the 
frequency selected in response to the called sta- : 
tion digit, which in the above example was #2 
and which left counting relay 3C2 operated. 
Consequently, a circuit is closed from the 30 cycle 
generator common by way of front contact 227 
of relay 3C2, back contact 223 of relay 3C3, back 
contact 229 of relay 3Cs, back contact 230 of relay 
3C5, back contact 23 f of relay 3C6, front con 
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upger Winding of relay. CO to negative battery. 
Fhis maintains: relay CO opeiated and applies 
positive battery to sleeve conduitor S for making 
this line busy. When both parties hang lip, relay 
J.R. releases to: "estore the line circuit to mornia. 
Coininon reverting call siginal relay RC is oper 

O 

2. 5 

tact-224 of relay SW, conductor 223, front con 
tact 2 of relay 3RI and conductor Gs to the 
ring side of the line, the return circuit being by 
way of conductor 70, front contact 7 of relay 
3RI, winding of relay 3FR, conductor 222, front 
contact 22 of relay SW and back contact 232 of 
relay 3Cs to positive battery. 

Sirce the reverting call interrupter contact is 
intermittently operated for intermittently oper 
ating triay SW, the calling and called station 
bells are alternately ruling. When either party 
responds, tile direct current path 8:cross the tele 
phone line is effective to operate relay 3TR 
whici, at its front contact 233, short-circuits and 
releases relay 3SAF. Relay 3SAF, at its front 
contact 235, Cpens the holding circuit to the 
sleeve conductor, including conductor 66, which 
extends to positive battery by way of back con 
tact of nake-before-break combination 235 of 
relay Sira. This effects the release of the se 
lector and finder to which the caling line Was 
connected, as well as the release of the lockout 
relay I.O of this line. When the lockout relay 
releases, the double wound iine relay is connected 
across the calling line and it operates to naintain 
the cut-off relay associated with this line in its 
operated position, before it has had time to re 

f 

lease, due to its slew acting characteristics. 
Taiking battery is supplied to the line through 
the windings of the line relay and, Since the 
finder has been released, no circuit is held in use 
during a reverting call talking connection, ex 
cept that of the individual line. ... Relay LO is 
maintained deemergizei because current flows 
through its windings in oppos 
extending fern positive battery, front contact 25 
of relay LR, frent contact 26 of relay CO, lower 
winding of relay I.O, winding of relay. CO and 

icin, over a circuit. 
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STF2, 3Ti, R4 and Rs. 

8ted. When ones or nore lifies are locked oit on 2, 
;everting call, over a circuit extanding fron 
positive battery, winding of relay RC, front, con 

t 23 of relay CO, front contact 25 of relay LS, 
and upper winding of Irelay LO to negative bat 
tery. The contacts of relay. RC Inay be used to 
ligit a lainp or to control any desired signal 
circuit. . . . . . . . 

The release of relay 3SAP removes pcsitive 
battery fican allotter coinductor 3A at front 
conta?t 5 for rendering this reverting call cir 
clait again selectable. The oceijing of cortact 
2:2 of relay 3SAP effects the release of relays 

The opening of fron: 
centact, 8 of relay 3SAP effects the ralease of 
itelays 3C4 and 3C5. Relay 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 ai'iraigement whereby a line with a permanent 
signal is automatically released from a link cir 
cuit, such as the connector link of Firs. 5 and 6, 
after a predetermined time interval. The second 
time release feature relates to a conversation 
time release, that is, after a predetermined in 
terval, say five minutes, a warning tone is given 
to the Subscriber and then after an additional 
one minute, they are automatically released from 
the link circuit. The cornim on time release cir. 
cuit, as shown in Figs. 8 and 9, illustrates the 
common conversation time release arrangement 
Operating in connection with the counting relays 
aid certain other relays which are assured to 
be the same relays shown in Figs. 5 and 6. In 
other words, when conversation time release is 
desired it is connected into the circuits of Figs. 
5 and 6 in the manner illustrated in Fig. 9. 
The first or permanent signal time release ar 

raingement 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 
ductor 205 by way of a front contact of the SAP 
relay, such as front contact. 235 of relay SAP or 
'ront contact 266 of relay 3SAP, and this positive 
battery on conductor 25 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 CMI which is 
controlled by the timer Inotoi" and which is 
closed every 2%-minutes for approximately 2 
Seconds. 

It 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 be 
released by the 24-minute timer. When the 
connector is first seized and relay SAF operates, 
a circuit is closed at front contact 239 of relay 
SAP which connects relay 2TM to conductor 234. 
At the beginning of each 234-minute interval, 

75 

the interrupter cam closes a circuit for operating 
relay TSA and this relay closes an obvious cir 
cuit at its front contact 240 for operating relay 
TSAP. Relay TSA releases at the end of the 
2A-minute interval and connects positive bat 
tery through its back contact 24) to conductor 
284 by way of front contact. 24 of relay TSAP. 
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If the call has not been answered, back contact 
242 of relay AB will be closed and relay 2TM 
will be operated by the application of positive 
battery to conductor 204. The operation of relay 
2TM transfers the holding circuit of the sleeve 
conductor, including conductor 68, froin posi 
tive battery at the back contact of make-before 
break spring combination 243 of relay 2TM, to 
conductor 283 which has positive battery con 
nected to it at back contact 243 of relay ISA. 
Relay 2TM also transfers the circuit extending 
to its winding from conductor 288 to positive 
battery at front contact of the nake-before 
break combination 246 of relay 2TM, for locking 
this relay when it is once operated. Consequent 
ly, when relay TSA releases at the beginning of 
3. 24-minute interval, positive battery is applied 
to conductor 264 for operating relay 2TM, but 
at this same time positive battery is applied to 
conductor 293 at back contact 265 for holding 
the connection to the ine. At the beginning of 
the next 24-minute interval, the operation of 
relay TSA opens up the circuit to positive bat 
tery, on conductor 268 and this effects the release 
of the connection. It will thus be seen that, 
When a connector link or the like is being used 
without the cali being answered at the beginning 
of a 24-minute interval, the associated 2TM 
irelay is Cperated and locked and the substitute 
holding circuit is connected to the sleeve or 
holding circuit by way of conductor 253 and if 
this condition is maintained, that is, without the 
circuit of the 3TAlf relay being opened during 
the next 24-minute interval, then the removal 
of positive battery from conductor 283 effects 
the release . Of the correction. it is believed. 

O 

9 
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 266 of relay 2TM, front contact 248 
of relay AB, front contact 247 of relay 6TM, 
front contact, 239 of relay SAP and Winding of 
relay 2TM to negative battery. This circuit is: 
closed at the beginning of the 4-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 transferred 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 CS, back contact 255 of relay C9, back 
Contact. 256 of relay CO and conductor i, 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 is until relay C8 is operated to 
Open its back contact 254 and this is accom 
plished in a manner which will now be explained. 
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obvious how the circuits of other connector links, 
Selector inks or reverting call circuits, will oper 
ate in a like mainer by means of the operation 
of the associated 2TM or 3TAS relays. The re 
moval of positive battery from the holding cir 
cuit effects the release of relayLO and the ener 
gization of relays L.R. and CO of the line circuit, 
as long as the permanent condition exists, all 
in the same manner previously described in con 
nection with the locking out of the line circuit. 
on a reverting call. - - 

It 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 STM 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 233 of relay SAP effects the Op 
eration of relay 2TM as before, since the winding 
of relay 2TM is extended through back contact 
24 of relay 6TM, back contact. 248 of relay AB, 
back contact of make-before-break spring Con 
bination 246 of relay 2TM, 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 of 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 BTM. 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 
battery on conductor. T of the connector link, 
front, contact 25 of relay. AB and winding of 
relay 6TM to negative battery. The holding cir 
cuit for the finder and selector, including Con 
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It will be recalled that relay TR of Fig. 5 is 
nomentarily Operated when the called party an 
Swers. The operation of relay TR, effects the re 
lease of the counting relay which was left op 
erated to select the ringing frequency. This is 
accomplished by opening up the locking circuit, 
including conductor 7, at back contact 268 of 
relay TR. Then, when contact. 268 again closes, 
conductor f7 is again energized and relay CX is 
Operated. When the 34-minute interrupter cam 
CM2 closes its contact for operating relay. CTR, a 
circuit is closed at its front contact. 257 for op 
erating relay CC. Relay CC, at its front con 
tacts 258 and 259, applies positive battery to con 
ductors 26 and 202 which lead to front contacts 
260 and 26 of the 6TM relay associated with the 
link which is in use. It will be understood that. 
there are enough contacts on the CC relay to ap 
ply positive battery to individual conductors simi 
lar to 26 and 2G2 associated with each link. 
At each energization of conductors 20 and 252, 

Circuits are completed through front contacts 
260 and 26 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 5 and fi. This means that a 
Counting relay Will be operated every 34-minute 
and at the end of the seventh A-minute (5A, 
minutes) counting relay Ci 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 C7 and C3 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 in 
terval, the operation of relay C3 opens its back 
contact 254 to remove positive battery, which is 
On conductor , from the circuit leading through 
front contact 253 of relay 6TM and front contact 
25 of relay 2TM to holding conductorio. 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. 

ductor i0, now extends to positive battery by way 75 effective to lockout those line circuits by operate 
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ing the line 
scribed. s - 

These circuits are arranged to start the har 
monic ringing machines when common start con 
ductor 20 is energized, calling for ringing cur 
rent. They are arranged for five frequency har 
monic ringing and function to automatically 
transfer the ringing and control circuits froin 
machine #1 to machine #2 if machine if 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 of the 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 il machine fails to deliver five fre 
quency ringing current, a lamp is lighted and 
remains lighted until the #1 machine is restored 
to service by a manual operatic of a release 
key. When both machines fail, a major alarin 
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 alarm is sent. - . . 

Another feature of this circuit is that the #2 
machine may be switched into circuit by the op 
eration of a manual transfer key. With this key 
operated the #2 machine willfunction and in the 

and cut-off relays, as previously de 

event of failure of the ringing supply from this 
machine, the #1 machine will be automatically 
switched into circuit. Furthermore, the circuits 
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 indica 
tion will be given as to which machine is switched 

le operation will now be explained for the 
condition where the #1 machine is started in 
response to a call and with all circuits function 
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 2G is ener 
gized, a circuit is closed through back contacts 
300 and 32) of relays TF and STEX 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, the latter Telay being slow 
to operate. Relay SAP also closes a circuit at its 
front contact 34 for operating relay XSA and re 
lay XSA closes a circuit at its front contact 35 
for operating relay XSAP. The operation of relay 
STK closes a locking circuit for itself at front 
contact 30 and opens the circuit of relay SA at 
back contact 30 , which effects the release of 
relays SA and SAP, with relay STK remaining 
operated. The release of relay SA completes a 
circuit from positive battery, front contact 306 
of relay STK, back contact 307 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 LD is Operated 
over a circuit extending from positive battery, 
front contact 399 of relay XSAP, back contact 
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30 of relay TF and winding of relay LD to nega 
tive battery. - 

The release of relay SAP opens front contact 
304 which effects the release of relay XSA and it 
will now be assumed that current of all five fre 
quencies from the #1 machine is supplied to 
the non-interrupted generator commons 283 to 
284 inclusive, with the result that relays. BNI, 
3ONI, 42NI, 54NI and 66NI will be energized. This 
completes a circuit through front contacts 33 , 
3 2, 313, 3f4 and 3.5 for operating relay 2SA. 
and the latter relay, at its front contact 3 it, en 
ergizes relay XSAP before it has time to release 
after the release of relay XSA. Relay FC is 
energized by the release of relay SAP Cver a cir 
cuit extending from positive battery, back coil 
tact 3C4 of relay SAP, front contact 322 of relay 
STK, front contact 323 of relay XSAP, back con 
tact 327 of relay iF 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 Fi 
machine to non-interrupted generator coinnons 
by way of front contacts 3 7, 318, 319, 32 and 
32. Under this condition, that is, the Fi Ina 
chine being started and fullctioning to supply all 
five frequencies, the alarm or transfer circuits do 
not function. When all links are released and 
the common start conductor 2 is deemergized, re 
lay STK is released and this effects the release of 
relay TFC by opening front contact 322. The 
release of relay STK and the opening of its con 
tact 306 stops the #1 converter, which in turn 
releases relays 6NI to 861NI inclusive. This re 
leases relay 2SA and this relay in turn releases re 
lay XSAP. The release of relay XSAP releases 
relay LDf for disconnecting the fi 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 F1 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 result 
that relay 2SA is not energized. This effects the 
release of relay XSAP when relay XSA releases, 
as an indication of failure of the Fi Inachine. 
A circuit is now closed through back contact 384 
of relay SAP, front contact 322 of relay STK, 
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 iF and 
this latter relay opens the locking circuit of relay. 
STK at back contact, 300, permitting relay SIr. 
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 of relay TFC for again 
operating relay SA to put the circuit through an 
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. 38 of 
relay TF. The operation of relay. XSAP closes a 
circuit through front contact 3 G of relay TF for 
operating relay I D2, which connects the five fre 
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quencies from the F2 machine to the non-inter 
rupted generator commons by Way of front con 
tacts 330 to 334 inclusive. If the F2 machine 
properly supplies all five frequencies, the series 
circuit through the front contacts of relays 6NI 
to 6SNI inclusive will be completed for energizing 
relay 2SA for holding relay XSAP before it has 
time to release after the release of relay XSA. 
It will be observed that the operation of the 
manual transfer key (locking) will energize relay 
TF for switching the circuits in the same manner 
as above explained, so that the energization of 
common start conductor 20 will effect the opera 
tion of the F2 machine. - 

It will now be assumed that the F2 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 
304 of relay SAP, front contact 322 of relay STK, 
back contact 323 of relay XSAP, front contact 
324 of relay TF, back contact 335 of relay TFC 
and winding of relay 2F to negative battery. 
This energizes the 2F. relay, which locks and 
lights, the F2 machine failure. lamp 2FT at front 
contact 335. 
now energized, a major alarm is sent over a cir 
cuit including front contacts 337 and 338 of relays 
2F and F. 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. TE 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 F1 again. This 
is because relay TF is deenergized and the cir 
cuits are completed to the F1 machine and its 
control relays. In the event that the Finnachine 
functions properly, relay 2SA is energized for 
holding relay XSAP and the circuits will be-re- . 
leased ready for another cycle when common 
start conductor 20 is deenergized. The major 
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 NI 

to 66NI check the generator current from all five 
frequencies and control the change-over from 
machine F1 to machine #2 in the event that ma 
chine it 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 F1 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 8 to 66I 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 (16P, 30P, 42P, 54P and 
66P), the circuits to these latter relays being con 
pleted only when relay STK is energized and has 
its front contact 340 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 ener 
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 Irelay will 
be deemergized and the associated repeater relay 
will be released for releasing relay IGP. The 
major alarm circuit is now closed through back 
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contact. 303 of relay. SAP, front contact 346 of 
relay STK, back contact 347 of relay XSA and 
back contact 348 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 S. and S2 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 S. This circuit extends positive bat 
tery to the sleeve terminal S97 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 

Since both the F and 2F relays are 
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from the winding of relay S and terminal S971, 
which releases relay. S 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 
35 for operating relay F, 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 operating. 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 I 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 

5 subgroups of lines respectively, a first and a sec 
Ond subgroup of allotter relays individually 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 
and a second Subgroup of line finders each hav 
ing access to the lines in said first and second 
Subgroups of lines respectively, a first and a sec 
Ond Subgroup of allotter relays individually cor 
responding to said line finders, means responsive 
to a calling condition on a line 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 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. - . . . 

3. 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 hav- . 
ing access to the lines in said first and second 
Subgroups of lines respectively, a first and a sec 
ond subgroup of allotter relays 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 subgroup, 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 line 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 a second subgroup of line finders each haW 
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 for causing said allotter relays to 
normally assign idle line finders in Said first 
subgroup, a time delay device, means including 
said time delay 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, neans including 
the alliotter relays of a particular line finder in 
said second subgroup for causing said allotter 
relays to re-assign idle line finders in said first 
subgroup, and additional means including said 
time delay device for rendering aparticular finder 
in said first subgroup non-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 for 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, 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 opera 
tion of Said cut-off relay for effecting the release 
of said line relay, and means including said 
control means for maintaining said lockout relay 
operated after the release of said line relay. 

6. 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 re 
lay, marker relays common to a plurality of said 
lines, rileans 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 
trol means responsive to the operation of Said 
matker relays in combination for effecting the 
operation of said cut-off relay, means responsive 
to the operation of said cut-off relay for effecting 
he release of said line, relay and said marker 

relays, means including said control means for 
maintaining said iockout and cut-off relays oper 
ated after the release of said line relay, means 
for releasing said lockout relay, and reoperating 
said line relay, and means responsive to the re 
operation of said line relay for maintaining Said 
cut-off relay. - . 

8. 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 re 
lay, 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 
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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 responsive to the 
operation of said cut-off relay for effecting the 
release of said line relay and said marker relays, 
and means including Said control means for 
maintaining said lockout and cut-off relays oper 
ated after the release of said line relay. 

7. In a telephone system, telephone lines, a 
line circuit for each line including line, cut-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 
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and said iockout relay, means responsive to the 
operation of Said line and lockout relays for 
Operatiing 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, 
means including said control means for main 
taining said iockout and cut-off relays operated 
after the release of said line relay, means for re 
leasing said lockout relay and reoperating said 
line relay, and means responsive to the re 
Operation of said line relay for maintaining said 
Cut-off relay operated and for maintaining said 
lockout relay released. 

9. 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 to a plurality of said lines, 
means responsive to the operation of said line 
relay for operating one of said marker relays 
and Said lockout relay, means responsive to the 
Operation of said line and lockout relays for 
operating another of said marker relays, control 
ineans 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, 
Ireans including Said control means for main 
taining said lockout and cut-off relays operated 
after the release of said line relay, means for re 
leasing said lockout relay and reoperating said 
line relay, means responsive to the re-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 Cra said line for effecting a connec 
tion between said line and said link whereby 
Said line relay and said link line relay are con 
nected to Said line in multiple, and means for 
applying a booster potential to said link line 
relay shortly before said relays are connected in 
Inultiple... . . . . . . . . . - - 

11. In a telephone system, a line, a line relay 
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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 multiple, 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. 

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 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 multiple, means responsive to the 20 
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 multiple connection. 

13. In a telephone System, a party ine, 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 
cCntrolled 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 of the calling and called stations on 
said line, a relay register associated with said 
reverting call selector, means controlled by the 
recording of the identity of one of said stations 
by said counting relays for transferring this 
record to said relay register, means for releasing 
Said counting relays, means controlled by the 
recording of the identity of the other of said 
stations by said counting relays for maintaining 
this record on said counting relays and for pre 
Venting their release, and means for alternately 

13 
tively ringing over either side of said line to 
ground. . . . . 1: . . . - 

15. In a telephone system, a party line, a line 
circuit for said party line including a line relay, 
a cut-off relay and a lockout relay, a line finder, 
means for closing and opening said line circuit, 
means responsive to the closing of said line cir 
cuit for operating said:line relay, means respon 
sive to the operation of said line relay for oper 
ating said lockout relay, means responsive to the 
joint Operation of said line and lockout relays for 
causing said line finder to seize said party line, 
a reverting call selector, means controlled over 
said party line for associating said line with said 
reverting call selector by way of said line finder, 
means responsive to the seizure of said party line 
by said line finder for operating 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 
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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 of the calling and called stations 
on said line, a relay register associated with said 
reverting call selector, means controlled by the 
recording of the identity of Cne 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 
reints 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 operated, . 
means responsive to the joint operation of said 
lockout and cut-off relays for releasing said line 
relay, means for sending a plurality of station 
Selecting series of impulses over said party line 
to said reverting call selector, means responsive 
to said Station selecting impulses for causing said . 
reverting call selector to register the identity of 
a plurality of stations to be rung: on said party 
line, means responsive to the opening of said line 
circuit for selectively ringing said plurality of 
stations, means responsive to the subsequent clos 
ing of said line circuit 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 relay, and means responsive to the 
second operation of said line relay for preventing 
the operation of said lockout relay and for main 
taining said cut-off relay operated. . . . . 

16. In a telephone system, a party line, ringing 
apparatus comprising first and second ringing 
current sources of different frequencies, a plural 
ity of common ringing leads, means for selec 
tively 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: 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 second sources are 
switched to said common leads for automatically 
switching said common leads from said second 
to said first sources. . . . . . . 

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 connected 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 
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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. . . . . . 

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 
ong to said first sources, and means responsive 
to an open circuit in said interrupter contacts 
for operating an alarm signal. . . . 

19. 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 
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 tiiming device, 
means controlled by said tinning deviee for oper 
atting said counting relays, and neans 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 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 and for 
applying a warning signal, to said connection 
shortly before the automatic release thereof, 
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tively. long time interval. 
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before said release. 
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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 between said lines, a 
timing device, a supervisory relay controlled over 
one of said lines, means controlled by said timing 
device and including said supervisory relay in 
One position for disconnecting 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 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 

22. 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 between said lines, a 
timing device, a supervisory relay controlled over 
One of Said lines, means controlled by said timing 
device and including said supervisory relay in 
one position for disconnecting 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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