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19 Claims, (CI. 179-18) 
The present invention relates to telephone sys 

tems and more particularly to improvements in 
facilities for providing conference service in tele 
phone systems of the automatic type. 
Conference service facilities are usually provid 

ed in automatic branch exchanges to enable three 
or more parties to be telephonically intercon 
nected at the same time. The usual arrangement 
for this purpose is that in which each party de 
sired in a conference connection is notified, either 
by code, calling or separate communications, to 
call a predetermined conference number at a 
designated time. If code calling is used to signal 
the parties desired in a conference, all parties 
entitled to conference service. Will join the con 
ference connection by dialing an assigned con 
ference number. On the other hand, if the party 
calling the conference desires to include therein 
only certain of the parties having conference 
service, only those parties will be notified on an 
individual basis. - - 

It is an object of the present invention to pro 
Wide an arrangement of the character described, 
Wherein improved and exceedingly simple pro 
Visions are made for permitting only those parties 5 

2 desired in a given conference connection to gai 
acceSS to the conference facilities. 

It is another object of the invention to provide 
an improved arrangement of the character de 
scribed, wherein only certain lines of the system 
are ever permitted to gain access to the facilities 
for rendering conference service. 

It is a further object of the invention to pro 
vide an improved arrangement for rendering con 
ference service wherein provisions are made for 
positively preventing more than a predetermined 
number of parties from gaining access to a given 
conference connection. 
According to still another object of the inven 

tion, the facilities for limiting the number of 
parties to a given conference connection may be 
preset in advance of the parties entering the con 
ference connection so that, after all authorized 
parties have joined the connection, further access 
to the connection is blocked. . . 
According to a still further object of the inven 

tion the facilities for limiting the number of par 
ties to a given conference connection may be 
automatically preset over any line of the system 
which is arranged for conference service. 
The invention, both as to its organization and 

method of operation, together with further ob 
jects and advantages thereof, will best be under 
stood by reference to the following specification 

10 

taken in connection with the accompanying dra W 
ings, in which Figures 1,2 and 3, when laid side 
by side in the order named, illustrate an auto 
matic telepehone system provided with facilities 
for rendering conference service characterized by 
the features of the present invention. 

Referring now, more particularly to the draw 
ings, the telephone system there illustrated com 
prises an: automatic branch exchange at which 
are terminated a plurality of substation lines in 
cluding the lines. 0, and 2 serving the Sub 
stations A, B and C, respectively. Automatic 
switching apparatus is provided in the exchange 
for setting up connections between the various 
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substation lines. This apparatus comprises a 
plurality of finder-selector links, including the 
link: 5, and a plurality of groups of connectors, 
One of which includes the illustrated connector 
6... More specifically, the finder-selector links 

are arranged in groups, each group being adapted 
to serve a particular group of lines terminating 
in the exchange. Each group of links has asso 
ciated therewith a distributor having the func 
tion of assigning idle ones of the links to the use 
of calling lines in the associated group in a pre 
determined order. Thus a distributor, 3 is pro 
vided for allotting the link f5 and the other links 
of the same group to the use of calling lines in . 
the associated line group. This distributor is 
arranged to be controlled over a start circuit 
commonly extending to the various line circuits 
at which the substation lines are individually 
terminated, the three illustrated lines 0, it and 
2 being shown as extending to the line circuits 
10A, 1A and -2A, respectively. For the purpose 
of enabling conference connections to be set up 
between certain of the lines served by the ex 
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change switching equipment, a conference circuit 
indicated generally at 20 is provided. This cir 
cuit may be seized over the first and second con 
tact levels of the exchange selectors in the man 
ner described below. - - 
The finder, selector and connector switches of 

the exchange, as well as the line circuits and 
distributors, may be of any desired commercial 
construction, although, preferably, the enumer 
ated line selecting switches are of the well-known 
Strowger type, and the distributors are of the 
Well-known rotary type. Each finder is provided 
With a fourth or special service control path there 
through which is utilized to prevent those lines 
of the system which are not arranged for con 
ference service from gaining access to the illus 
trated conference circuit 20. Thus the finder 5A 
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thus provide locking circuits for the operated re 
lays of the finder 5A and the line circuit OA. 
At its contacts 22, the relay R? 20 prepares the 
operating circuit for the series transfer relay 
R. 30. At its contacts 23, the relay R? 20 opens 
a point in the operating circuit for the release 
magnet 25. Following the operation of the hold 
relay R. 2 to perform the functions just de 
scribed, the selector. 5B is conditioned to respond 
to received impulses. 

3. 
f6A is marked by an absence of any potential 
thereon. In operating, the magnet 25 also opens 
its contacts 25A to deenergize the hunting relay 
R40. This relay now restores and opens its 
contacts f4 to deemergize the rotary magnet 25. 
At its contacts 42, the relay.R. 40 opens another 
point in its own locking circuit. Assuming first 
that the test conductor of the trunk &A is mark 

10 
The first digit dialed at the calling substation . 

is utilized for the purpose of directing the selec 
tor 5B in its operation to select an idle connec 
tor having access to the desired line if . More 
specifically, the line relay RAO functions to re 
peat the impulses of the first digit to the series 
connected transfer relay R30 and vertical mag 
net 24 over a circuit which includes the contacts 
0, ff2 and 22. Upon operating in response to 

the release of the line relay Rilo at the beginning 
of the open circuit period of the first impulse, 
the transfer relay R30 closes its contacts 3 
to prepare the operating circuit for the hunt 
ing relay R4C, and, at its contacts 32, opens a 

· point in the operating circuit for the rotary mag 
net 25. Due to the slow-to-release characteris 
tics thereof, the hold relay Rd 20 and the trans 
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20 

fer relay R3 remain operated throughout the 
Series of impulses transmitted to the selector 5B. 
Each time a current pulse is delivered to the 
vertical magnet 24 through the break contacts 
2 of the line relay R? 0, this magnet functions 

to elevate the wipers 21, 22 and 23 one step. It 
Will be understood, therefore, that at the end of 
the digit these wipers are left standing opposite: 
the level of bank contacts in which are ter 
minated the trunks extending to connectors hav 
ing access to the desired line. Incident to the 
Vertical Off-norral movernent of the enumerated 
Wipers, the off-normal springs 27 are closed to 
prepare the operating circuit for the release mag 
net 26, and the off-normal springs 28 are closed 
to complete a circuit through the contacts 3 
and 2 for energizing the hunting relay R. 40. 
This relay, in Operating, closes its contacts f4 
to prepare the operating circuit for the rotary 
magnet 25. At its contacts 42, the relay Ril 40 
completes a path for short-circuiting the wind 
ing of the switching relay. R? 00, this path ex 
tending from ground by Way of the contacts Ol 
and 42, the cam springs 29, the winding of ROO 
and the contacts 2 back to ground. At its con 
tacts !42, the relay Rí40 also completes a lock 
ing circuit for itself, this circuit extending from 
ground by way of the contacts O7, 42 and 25A, 
the off-normal springs 28 and the winding of 
R. 40 to battery. 

30 

ed with ground potential, the rotary magnet 25, 
upon closing its contacts 25A reenergizes the 
hunting relay Rf49 in a circuit, which includes 
the grounded test conductor of the trunk. GA, 
the test wiper 23, the contacts O5, the cam 
springs 29, the contacts 25A, and the off-normal 
springs 28. In this regard it will be noted that, 
if the selected first connector of the group is 
busy, the Winding of the switching relay R? 00 is 
short-circuited over the trunk test circuit. In reoperating, the hunting relay R? 40 again locks 
to ground through its contacts f42 and recloses 
the operating circuit for the rotary magnet 25. 
This magnet, in operating the second time, opens 
its contacts 25A to again deemergize the hunting 
relay R49, and advances the wipers 24, 22 and 
23 a second step in the rotary direction, whereby 
the trunk extending to the second connector of 
the group is selected for test. If the second con 
nector of the group is also busy, the hunting re 
lay R40 and the rotary magnet 25 cooperate in 
the manner just explained to º advance the enu 
merated wipers a third step, whereby the third 
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Shortly after the first digit is ended and dur 
ing the interdigit pause separating the dialing 
of this digit and the dialing of the second digit, 
the transfer relay R? 30 releases. At its contacts 
3, the relay R3C opens the operating circuit 

for the hunting relay R? 40. At its contacts 32, 
the relay R? 30 completes a circuit through the 
contacts 2 and 4f for energizing the rotary 
magnet 25. When thus energized, the magnet 
25 operates to rotate the Wipers 2, 22 and 23 into 
engagement with the contacts forming the first 
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contact set of the selected level, whereby the 
trunk extending to the first connector of the de 
sired group is selected. If this connector, i. e. 
the connector is, is busy, the test conductor of 
the associated incoming trunk 16A is marked with 
ground potential. - 
connector is idle, the test conductor of the trunk 

On the other hand, if this 

70 

?? 

connector of the group is selected for test. More 
generally considered, these two circuit elements 
continue to interact for the purpose of driving 
the wipers 21, 22 and 23 across the contacts of 
the selected level until an idle connector of the 
selected group is found or until these wipers are 
operated to the eleventh rotary off-normal posi 
tions thereof. , , , , ". . . . 

If the enumerated wipers are rotated off the 
bank, i.e. to the eleventh rotary off-normal posi 
tions thereof, the eleventh step cam springs 29 
opened to interrupt the test circuit through the 
windings of the hunting relay R40 and thus pre 
vent this relay from reoperating when the rotary 
magnet 25 releases following the eleventh rotary 
step of the enumerated wipers. Thus, movement 
Of these Wipers in the rotary direction is arrested. 
Also incident to the eleventh rotary step of the 
enumerated wipers, the eleventh step cam springs 
53 are opened to exclude the secondary Winding 

of the dial tone transformer 5 from the calling 
loop circuit and the cam springs 54 are closed 
to include the secondary winding of the busy 
tone transformer 52 in this loop circuit. Thus, 
the transmission of the dial tone signal to the 
calling Substation A is terminated, and a busy 
signal is transmitted to this substation to inform 
the calling party that the desired connection can 
not be obtained. The manner in which the link 
5 and the line circuit A are released when the 

calling party disconnects, will be clearly apparent 
from the following explanation. 
As indicated above, if the first connector 6 

of the desired group is idle at the time it is se 
lected, the test conductor of the trunk 6A is 
disconnected from all Sources of potential, where 
by the circuit through the test wiper 23, for ener 
-gizing the hunting relay R40 and for short 
circuiting the SWitching relay ROO is not pre 
pared incident to the selection of the trunk 6A. 
Accordingly, when the rotary magnet 25 releases 
at the end of the first rotary step of the wipers 
2, 22 and 23, the switching relay Rio) is ener 
gized in series with the hunting relay RÍ40 over 

  



4 
a circuit which extends from ground by Way of 
the contacts f2, the winding of R00, the scam 
springs :29, the contacts 25A, the off-normal 
springs 28, and the winding of R40 to battery. 
Since the winding of the switching relay R00.is 
of relatively high resistance, the hunting relay 
R40, does not operate. When energized in this cir 
cuit. The relay R90, however, operates and 
opens its contacts 05 to interrupt the previously 
traced test circuit and the path over which its 
own winding is short-circuited during a trunk 
hunting operation. At its contacts 0, the relay 
RGO opens a point in the previously described 
circuits for energizing the relays R 20, R30 and 
R40 and the magnets 24, 25 and 26. Atits con 
tacts-O and iO2, the relay R 00 deemergizes the 
line relay R.O. and opens the dial tone signaling 
circuit. At its contacts f03 and 04, the relay 
R00 extends the calling loop circuit by Way of 
the wipers 2 and 22 and the talking leads of the 
trunk-6A. to the Windings of the line relay Con 
wentionally embodied in the connector 6. This 
line relay, in operating, energizes an associated 
hold relay having the function, among others, of 
connecting the test lead of the trunk 6A to 
ground. When this lead is connected to ground, 
the connector 6 is marked as busy in the banks of 
all selectors in the exchange, and locking cir 
cuits, including the test wiper 23 and the contacts 
106, are completed for maintaining energized the 
switching relay Rico and the operated relays of 
the finder 5A and the line circuit OA. 
As indicated above, the line relay R O is de 

energized and releases in response to the Oper 
ation of the switching relay R. O.0. In releasing, 
this line relay opens its contacts if further to 
interrupt the operating circuit for the hold relay 
R-20 and closes its contacts 2 to prepare the 
operating circuit for the release magnet. 26. The 
hold relay R20, upon restoring, opens its con 
tacts 22 further to interrupt the circuit for:trans 
mitting current pulses to the transferrelay R30 
and the vertical magnet .24 in series; and closes 
its.eontacts 23 further, to prepare the operating 
circuit for the release magnet. 26. At its contacts 
-21, the relay R.20 disconnects the release con 
ductor 125 from ground in the selector f5B, 
whereby the release of the operated Switch train 
is transferred from the selector i 5B to the con 
nector 16. 
The second: digit, of the directory number, des 

ignating the desired substation B and transmitted 
through, operation of the calling device provided 
at the substation A, is utilized in the connector 
6 to select; the group of ten lines in which the 55 

called line if is included. The third digit' of the 
directory number dialed into this: connector from 
the calling substation is utilized :to rotate the 
Wipers of this connector into engagement With 
the contacts terminating the conductors. of the 
line hi. Immediately after the third and final 
digit of the directory number has been dialed 
into the connector 6, the control equipment of 
this connector functions to test the line for 
the purpose of determining the idle or busy con 
dition thereof. If the line testS busy, the usual 
busy tone signal is transmitted to the calling 
substation . A to inform the calling subscriber 
that the desired connection cannot be obtained. 
In this case, no further operation of the switch 
ing apparatus occurs until the call is abandoned 
at the calling substation. If the call is aban 
doned, either before completion or, after a busy 
line is selected, the connector 16, the link 5 and 

? º restored to normal in the usual manner. Inci 

2,386,126 
the manner explained below. If the called line 
tests idle, the control equipment embodied in 
the connector 6 is operated to its ringing Set 
iting, wherein ground potential is applied to the 

5 private conductor of the line to mark this line 
as:busy; the cutoff relay of the line circuit A 
is operated to-disconnect the windings of its aSSO 
ciated line. relay from the conductors of the line 
lf; and interrupted ringing current is trans 

10 mitted over the conductors of the line to ener 
gize the ringer provided at the called Substation 
A. The ringing equipment of the connector 6 
also functions during the ringing operation to 
transmit ringing, current over the calling end of 

l5 the connection for the purpose of informing the 
calling subscriber that the called substation is 
being rung. The desired talking circuit between 
the two substations A and B is completed. When 
the call is answered at the latter substation. 

20 More particularly, when the receiver provided at 
the ; called Substation is removed from its Sup 
porting hook or cradle, an -answering loop circuit 
is completed by Way of the line, over which 
the ring cutoff relay conventionally embodied 

25 in the connector. 6:is-energized. This relay, in 
operating, opens the ringing current circuits and 
completes, a talking circuit, which extends through 
the link - 5 and the connector - 6 and connects 
the calling line . LO with the called line. f. 

30 Preferably, the arrangement of the control ap 
paratus embodied in the connector 3 is, such 
that the release of the connection is entirely 
under the control of the calling subscriber. As 
thus arranged, When the calling party replaces 

35 the receiver provided at the -calling substation A 
upon its supporting hook or cradle to interrupt 
the loop circuit extending to the connector 6, 
the control equipment and the switching mecha 
nisms of this connector are restored to normal 

40 in a manner well understood in "the art. Inci 
dent to the release of the control relayS. embodied 
in this connector and, more specifically, when 
the hold relay thereof restores, the test con 
ductor of the trunk f6A is disconnected from 
ground to deenergize the switching relay R100 
and the operated relays of the finder 5A and 
the line circuit foA. When the operated switch 
through relay of the finder 5A releases, the 
Strowger SWitching mechanism of this finder is 

ident to the release of the switching relay R00, 
the contacts -07 are closed to complete the pre 
pared "Operating circuit through the contacts 2 
and 23 and the off-normal springs 27 for ener 
gizing the release magnet 26. This magnet, in 
operating, attracts its associated holding pawl, 
permitting the wipers 2, 22 and 23 to be re 
turned to rotary; and vertical normal in the usual 
manner. Incident to the normalizing of these 

60 wipers, the off-normal springs :28 are opened fur 
(ther to interrupt the ; operating circuit for the 
thunting relay R40 and the off-normal springs 
2 are opened to deemergize the release magnet 
26. Following the release of this magnet, the 

65 selector if 5B is fully restored to normal. In the 
sevent an all-trunks busy condition is encountered 
in the selector 5B and the callis: abandoned at 
the calling: Substation.A, the line relay R F O and 
the hold relay R20 are sequentially released in 

70 the order named incident to the interruption of 
the calling loop circuit. In this case, the release 
"conductor 25 is disconnected from ground to 
effect the releases of the finder, 5.A. and the line 
circuit OA when the hold relay R20 opens its 

the line circuit 10A are released in substantially 75 contacts. 2. In releasing, this.relay also closes 
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its contacts 23 to energize the release magnet 
26, whereby the wipers 2, 22 and 23 are restored 
to normal, Incident to the normalizing of these 
Wipers the off-normal Springs 27 and 28 are 
opened; the cam springs 29 and 53 are closed; 
and the cam springs 54 are opened. At the off 
normal springs 2, the release magnet 26 is de 
energized in an obvious manner. 
In considering the facilities provided for ren 

dering conference service, it is pointed out above 
that only certain of the substations served by the 
exchange are permitted to gain access to the con 
ference circuit 20. In the usual branch exchange 
system, this type of service is limited to the execu 
tives and department heads of the organization 
served by the exchange. For the purpose of 
preventing those substations of the system not 
entitled to conference service from gaining ac 
cess to the conference circuit 2), Special wiring 
of the line circuits respectively associated there 
with is used. In order to explain how this is ac 
complished, the type of Special wiring utilized is 
shown in conjunction with the line circuit 9A 
terminating the line for illustrative purposes 
only. It will be noted that in this line circuit the 
special service contact fed of the contact set at 
which the conductors of the line fo are termi 
nated is connected directly to ground, so that 
when the wipers of the finder 5A, for example, 
are positioned to engage the contacts of this 
contact set, the special service path (8through 
this finder is terminated at ground. In this re 
gard it will be recalled from the preceding ex 
planation that each time the wipers 2, 22 and 
23 of the selector 5B are elevated to a position 
opposite...the first or Second contact levels thereof 
the normal post springs 30 are moved into en 
gagement. It is also noted that these normal post 
springs are reopened if the enumerated Wipers 
are positioned opposite any contact level above 
the second contact level of the associated bank. 
With the normal post springs 30 engaged, a cir 
cuit including these springs, the special service 
path 8, the wiper 9 and the special service 
contact Cd, is provided for holding the switching 
relay R? 90 short-circuited and for continuing the 
energization of the hunting relay R40, inde 
pendently of the potentials applied to the test 
wiper 23 during rotary movement of the wipers 
2 f, 22 and 23. Accordingly, these wipers will, un 
der the circumstances described, be rotated to 
the eleventh off-normal positions thereof, regard 
less of the idle or busy condition of the control 
channel 205 or the various branches of the talk 
ing channel embodied in the conference circuit 
2. When these wipers are moved to the eleventh 
rotary off-normal positions thereof, the cam 
Springs 29 are opened to arrest the rotary step 
ping movement; the cam springs 53 are disen 
gaged to terminate the dial tone signal; and the 
can springs 54 are moved into engagement to 
transmit a busy signal to the substation attempt 
ing to obtain access to the conference circuit 2. 
This signal serves to inform the calling party 
that the desired connection cannot be obtained. 
After receiving this signal, the calling party may 
release the link in the finanner explained above. 
In the line circuits which terminate the lines 

extending to Substations that are to have con 
ference Service, the connections between the 
Special Service contacts of the finder banks and 
ground are omitted. Accordingly, when such a 
Substation attempts to seize the conference cir 
cuit 2) through one of the links, such, for ex 
ample, as the link 5, closure of the special serv 

5 
ice path at the normal post springs 30 is not 
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the conference. 

effective to prevent the selector of the link from 
seizingeither the control channel 205 or the vari 
ous branches of the talking channel embodied 
in the conference circuit 20. Thus it will be ap 
parent that, depending upon the wiring of the 
line circuits individual to the various substations 
of the System, any desired ones of these substa 
tions may be prevented from obtaining conference 
service without in any way impairing the ability 
of the other substations to utilize the conference 
facilities. ’ :·:· · · · ? ·” : 

In considering the manner in which confer 
ence connections utilizing the conference, circuit 
20 may be set up, it may be assumed that the 
party for whose use the substation A is provided 
is entitled to conference service and desires to 
hold a conference with three other persons, two 
of whom are served by the substations B and C, 
respectively. In order to inform the desired per 
sons that a conference is to be held at a specified 
time, the party at the substation. A may utilize 
the automatic switching equipment of the ex 
change to call the three desired persons for the 
purpose of informing them of the time set for 

The manner in which the vari 
ous connections are set up for this purpose is 
exactly the same as explained above with refer 
ence to the routing of a call from the substation 
A to the Substation B. . . . . 

Shortly before the time set for the conference, 
the person at the substation. A who has called 
the conference, may seize the conference circuit 
20 through one of the links of the exchange over 
the control trunk 205 and set the register equip 
ment, comprising the switch 240 and the register 
relays to indicate the number of substations that 
are to join the conference connection. Anyone 
of the finder-selector links of the exchange-may 
be utilized for the purpose of permitting the per 
son who has called the conference to gain access 
to the conference circuit 20 over the control trunk 
205. Assuming that the illustrated link 5 is 
utilized for this purpose, a single digit of one im 
pulse is dialed into the selector portion 5B of 
the link by the calling party. This digit is utilized 
in the manner explained above to position the 
wipers 21, 22 and 23 on the contacts terminating 
the conductors of the control trunk 205. With 
the conference circuit 20 idle, the test conductor 
205C of this trunk is marked by an absence of ground potential, whereby the switching relay 
R100 is permitted to operate and thus effect the 
Switch-through operation of the selector 5B. 
Incident to this operation, the calling loop cir 
cuit is extended by way of the talking wipers 2 
and 22 and the talking conductors 205A and 
205B of the trunk. 205 to the line terminals of 
the line relay R200. When the windings of the 
line relay R200 are thus included in the calling 
loop circuit, this relay closes its contacts 202 to 
complete an obvious circuit for energizing the 
slow-to-release hold relay R20. At its contacts 
20t, the relay R200 opens a point in the circuit 
for transmitting impulses through the series con 
nected windings of the control relay R230 and the 

70 

5 

magnet: 243. The hold relay R210, upon operat 
ing, closes its contacts 22 to connect the test 
conductor 205C to ground, whereby the confer 
ence circuit is marked as busy in the banks of the 
exchange selectors, and locking circuits are pro 
vided for the operated relays of the selector f 5B, 
the finder 5A and the line circuit OA. At its 
contacts 2ff, the relay R2 0 opens a point in the 
operating circuit for the release magnet 244. At 
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its contacts, 23, the relay R2O prepares the cir 
cuit for transmitting impulses to the relay R230 
and the magnet 243. At its contacts 24, the relay. 
R2 0 completes a path, including the condenser 
203 and the contacts. 226; for transmitting a Spe 
cial tone signal current over the calling end of 
the connection. This current as reproduced by 
the receiver provided at the calling substations 
serves to inform the calling party that the desired 
connection with the conference circuit 20 has been 
made: 
Upon receiving the special tone signal, the call 

ing party at the substation A. dials into the con 
ference: circuit. 20; a digit, the numerical value of 
which indicates the number of lines that are to 
join the conference connection. In the present 
case; wherein it is assumed that three lines: other. 
than the line to are: to be included in the Con 
nection, the calling: party will dial the digit '3' 
as the second digit of the conference number. 
The line relay R200 in releasing: during the open 
circuit period of each impulse in this digit, func 
tions to transmit three current pulses to the Series 
connected windings of the control relay R230 and 
the operating magnet. 243. Upon operating at the 
beginning of the: open-circuit period of the first 
impulse in this digit, the relay R230 opens its 
contacts 23, thereby to prevent the Switching re 
lay R220 from being prematurely energized. Due 
to the slow-to-release characteristics thereof, the 
relays R;2:10 and R230: remain operated through 
out the digit. Each;time a current pulse is trans 
mitted to the magnet 243, this magnet operates 
to advance the wipers-242 and 247: one-step. Ac 
cordingly, at the end of the digit, the Wipers 242 
and 24 are: left standing: in engagement with 
their associated: third contacts. Incident to the 
off-normal movement. of the wipers; the off 
normal springs 245 are-moved into engagement to 
prepaire; the operating circuit for the SWitching 
relay, R220: 
At the end of the digit, the line relay R200 is 

held energized in the calling loop circuit, thereby, 
toideenergize-the-control relay R230 and to main 
tain the hold-relay: R2-0 in:its: operated:position 
Accordingly, the relay R230 is caused to restore 
shortly after the digit is ended. In releasing; this 
relays closes; its contacts: 23- to;complete; the pre 
pared circuit::through the off-nermal springs 245 
for energizing the switching; relay R220. This 
switching relay; upon operating, opens, its con 
tacts 226 to interrupt the:circuit for transmitting 
the Special tone-signal current over the connec 
tion)to-the calling substation and thus terminate. 
thesignal being transmitted to the calling party; 
At its contacts 22, the relay, R220 prepares a 
locking circuit, for: itself. At its contacts 225, the: 
relay R220; opens the circuit for transmitting cur 
rent pulses; to the series, connected windings: of 
the: relay, R230; and the: magnet 243, thereby to 
prevent, further operation of the register Switch. 
240 in the event the: calling device at the sub 
station-A is inadvertently reoperated: or the hook. 
Ort Cradle-Switch is-flashed at this substation: At. 
its contacts:22d and 222, the relay R220 connects 
the: commonsportion of the:talking chiannel pro 
Videdin the conference circuiti 20to the branches 

O 

15 

20 

25 

30 

35 

40 

45 

55 

2,386,126 
At its contacts: 224, the relay R220, upon oper 

, ating, completes a circuit for energizing in series 
the three register relays corresponding to the first 
three branches of the talking channel in the 
order of their termination in the line contact 
banks of the second levels of the various SelectorS. 
More specifically, the relays R300, R30 and 
R320 are, in the present case, energized in re 
sponse to the operation of the Switching relay 
R220, the circuit for energizing these relays ex 
tending from ground by way of the contacts 224, 
the wiper 242 and its engaged third contact, the 
series connected windings of the relays. R320, 
R3f 0 and R3C0, seven units of the resistor R. 
and the wiper 247 to battery. Each of the three 
energized register relays, in operating, removes 
guarding ground potential from its aSSociated 
guard lead. Thus the relay. R300, upon oper 
atting, opens its contacts 30 to disconnect the 
guard lead 26f from ground: and thus render 
the first branch of the talking channel through 
the conference circuit 2 accessible to the selec 
tors of the exchange. Similarly, the relays R30 
and R320, in opening. their contacts 3 and 32 
to disconnect the two guard leads 262 and 263 
from ground, render the second and third 
branches, of the talking channel accessible to the 
selectors of the exchange. Following the oper 
ation of the three enumerated register relays no 
further operation of the equipment provided in 
the conference circuit. 20. Occurs until Connections 
are extended to this circuit from the Substations 
that are to join the conference connection. 

In order for the persons who have been notified 
of the connection to gain access to the con 
ference cricuit, it is necessary for each Such 
person to initiate a call at his substation and 
dial the digit. '2' into the selector of the par 
ticular link utilized in handling the call. From 
a consideration of the Selector 5B; it. Will be 
understood that, if this link is: seized from the 
SubStation B; for example, and the digit 2 is 
dialed, thereinto, the wipers of the selector will 
be operated to engage: the contacts: forming the 
first contact set of the secondi level. following 
which the selector will switch through. This 
is true for the reason that guarding ground po. 
tential has been removed from the guard lead 
26 f. at the contacts. 30 of the operated register 
relay R300. Accordingly, if the first answering 
callis originated at the substation B and routed 
through one of the links to the first branch of 
the talking channel provided in the conference 
circuit. 20, the Calling loop circuit as set up 
through the link in use to the conference circuit 
20 is extended by way of the conductors 25 and 
270 to include in series: the two windings of the 
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of this: channel which respectively extend to the 
first, totenth...talking contacts of the: ten contact 
Sets forming the second levelin; the line bank of 
the selector 5B. As: previously indicated, suit 
able multiples: are provided; whereby the ten 
branches of the talking channel are also: rent 
dered: acceSSible: to all of the SelectorSi Qif the: 
exchange: 
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answer relay R390; and the winding of the guard 
relay R350. When thus energized the guard re 
lay. R350 closes its contacts 35 to connect the 
guard lead 26f to ground and thus mark the 
first branch of the talking channel as busy in 
the banks of the exchange selectors. Also, when 
this lead is connected to ground, circuits are 
provided for maintaining energized the operated 
relays of the link in use and the cut-off relay 
of the line circuit A. The answer relay R390 
also operates When energized in the loop circuit 
Connecting the Substation B with the conference 
circuit 20, and closes its contacts 39 to complete 
the prepared locking circuit for the switching 
relay R220. w 
With the first branch of the talking channel 

through the conference circuit 20 occupied with 
the answering call as originated at the substa 
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tion B, the call next initiated at the second 
Substation to join the conference will be extended 
to include the second branch of the talking chan 
nel, for reasons clearly apparent from the above 
explanation. More Specifically, with the first 
branch of this channel marked as busy through 
the contacts 35? of the guard relay R350, the 
selector of the link occupied with the second 
call Will necessarily operate to select the second 
branch of the talking channel, since this will be 
the first idle branch tested during rotary move 
ment of the selector. When this branch is seized, 
the guard relay R360 is energized in the calling 
loop circuit in Series with the windings of the 
answer relay R390. In operating, this guard 
relay closes its contacts 36 to impress guarding 
ground potential upon the guard lead 262, where 
by the second branch of the talking channel is 
rendered nonaccessible to the exchange selectors 
and suitable locking circuits are established for 
maintaining energized the operated relays of the 
link occupied with the call. h- 

O 

15 

20 

In a manner similar to that just described, 
the third and only remaining idle branch of the 
talking channel is seized from the third sub 25 
station to join the conference through the banks 
of the Selector occupied with the call originating 
at the third answering substation. Incident to 
the Seizure of this branch of the talking channel, 
the guard relay R370 is energized in series with 
the Windings of the answer relay R390 and closes 
its contacts 37 to impress guarding ground po 
tential upon the third guard lead 263. With the 
three relays R350, R369 and R30 operated in the 
guard relay group and only the three relays R300, 
R30 and R320 operated in the register relay 
group, all ten branches of the talking channel 
through the conference circuit 20 are marked 
as busy in the banks of the exchange selectors 
over the guard leads 26 , 262, 263, etc., 260. 
Thus, other parties trying to obtain access to 
the conference circuit for the purpose of eaves 
dropping are blocked against seizure of any of 
the branches of the conference talking channel, 
As each substation joins the conference connec 

tion in the manner explained above, a talking 
circuit is completed between this substation and 
the substation A. Thus the common branch of 
the talking channel as directly connected to the 
conductors of the line 0 extending to the substa 
tion A, includes the talking conductors 205A and 
205B of the control trunk. 205, the contacts 22 
and 222, and the condensers 204 and 206. Talk 
ing battery is supplied to this circuit through the 
Windings of the line relay R299. The first branch 
of the talking channel, i. e. that connected to the 
first of the called substations to join the confer 
ence connection, includes the common conductor 
270, the branch conductor 25 Í and the by-pass 
condenser 359a shunting the winding of the guard 
relay R350. The second branch of the talking 
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channel as extended to the second called substa 
tion to join the conference connection includes 
the common conductor 20, the branch conductor 
252 and the by-pass condenser 360a shunting the 
winding of the guard relay R360. Finally, the 
third branch of the talking channel as connected 
through one of the links of the exchange to the 
third called substation to join the conference 
connection includes the common conductor 20, 
the branch conductor 253 and the by-pass con 
denser 370a shunting the winding of the guard 
relay R370. Talking battery is supplied to all 
three of these branches of the talking channel of 
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the conference circuit 20 through the windings of 
the answer relay R39). 
The release of the conference circuit 20 is par 

tially under the control of the calling party at the 
Substation A and partially under the control of 
the three called parties who joined the conference. 
Thus it will be noted that as the three connections 
extending to the three called substations, includ 
ing the substations B and C, are released, the 
corresponding guard relays R359, R360 and R379 
are deenergized and restore to disconnect their 
respective associated guard leads 26, 262 and 
263 from ground. When the last of these connec 
tions is cleared out, the answer relay R390 is also 
deenergized and releases. This relay, in restoring, 
opens its contacts 39 to interrupt the holding 
circuit for the Switching relay R220. 
When the connection as extended from the 

calling substation. A to the conference circuit 20 
over the control trunk 205 is released at this sub 
station, the line relay R200 and the hold relay 
R2fO are sequentially released in an obvious man 
ner. The relay R20, upon restoring, opens its 
contacts to disconnect the test conductor 285C of 
the trunk 205 from ground and thus effect the re 
lease of the link through which the connection 
was extended to the control trunk 25 from the 
calling substation A and the release of the line 
circuit DA, all in the exact manner previously 
explained. At its contacts. 2, the relay R2 
completes a circuit through the contacts 223 for 
energizing the release magnet 244. This magnet, 
upon operating, attracts its associated holding 
pawl to permit the wipers. 242 and 247 to be re 
stored to normal. Incident to the release of this 
switch, the off-normal springs. 245 are opened to 
interrupt the operating circuit for the switching 
relay R220. - 
From the above explanation it will be under 

stood that the switching relay R22) is only deen 
ergized when the connection extending to the 
calling Substation A and the three connections ex 
tending to the called substations have all been 
released to effect the release of both the answer 
relay R399 and the register switch 240. Upon re 
storing, the switching relay R220 opens its con 
tacts 223 to deemergize the release magnet .244. 
At its contacts 224, the relay R220 deenergizes the 
three series connected register relays R30, R3) 
and R320. These three relays, upon restoring, 
close their contacts 30, 3? and 32, respectively, 
to again impress guarding ground potential upon 
the three guard leads 26 , 262 and 263, respec 
tively. Following the release of these three re 
lays the conference circuit 20 is fully restored to 
normal. 
From the above explanation with reference to 

the operation of the conference circuit 29 it will 
be apparent that normally, i. e. When this circuit 
is not occupied with a conference connection, all 
ten branches of the talking channel are marked 
as busy in the banks of the exchange Selectors. It 
will also be apparent that the register switch 243) 
and the ten register relays R300, R30, etc., con 
stitute register means Which may be present Over 
any calling one of the lines entitled to conference 
service, to indicate the number of lines that are 
subsequently to gain access to the talking chan 
nel of the circuit. The setting of this register 
apparatus is determined entirely by the numer 
ical value of the digit transmitted to the confer 
ence circuit over the control trunk 205. Thus, if 
a digit. 8 is dialed into this circuit from a calling 
one of the substations, the register switch 240 will 
be operated to its eighth off-normal position to 
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ing channel through the selector outlet contacts 
of said one group. 

9. In a telephone system which includes a plu 
rality of lines and automatic Switching apparatus 
for setting up connections between said lines, a 
conference circuit including a talking channel 
provided with a plurality of branches and a con 
trol channel, selectors accessible to said lines and 
provided with outlet contacts which terminate 
the branches of said talking channel and Said 
control channel, the outlet contacts terminating 
said control channel being designated by a differ 
ent directory number than the outlet contacts ter 
minating said branches, means normally marking 
all of the branches of said talking channel as busy 
in the outlet contacts of said selectors, and means 
controllable over said control channel through 
one of said selectors from a calling point of the 
system for removing the busy marking from a 
number of the branches of said talking channel, 
thereby to permit certain of said lines to gain 
access to said talking channel through Said Se 
lectors. 
- 10. In a telephone system which includes a plu 
rality of lines and automatic switching apparatus 
for Setting up connections between said lines, a 
conference circuit including a talking channel 
provided With a plurality of branches and a con 
trol channel, Selectors accessible to said lines and 
provided With outlet contacts which terminate the 
branches of Said talking channel and said control 
channel, the outlet contacts terminating said 

provided with a plurality of branches and a con 
trol channel, selectors accessible to said lines and 
provided with outlet contacts which terminate 
the branches of said talking channel and said 
control channel, the outlet contacts terminating 
said control channel being designated by a dif 
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control channel being designated by a different 
directory number than the outlet contacts ter 
minating said branches, means normally marking 
all of the branches of Said talking channel as 
busy in the outlet contacts of said selectors, and 
presettable means controllable over said control 
channel through any one of said selectors from a 
calling point of the system for removing the busy 
marking from a predetermined but variable num 
ber of the branches of said talking channel, there 
by to permit said predetermined number of said 
lines to gain access to said talking channel 
through said Selectors. 

11. In a telephone System which includes a plu 
rality of lines and automatic switching apparatus 
for Setting up connections between said lines, a 
conference circuit including a talking channel 
provided with a plurality of branches and a con 
trol channel, selectors accessible to said lines and 
provided With Outlet contacts which terminate the 
branches of Said talking channel and said control 
channel, the outlet contacts terminating said con 
trol channel being designated by a different di 
rectory number than the outlet contacts termi 
nating said branches, means normally marking all 
of the branches of said talking channel as busy 
in the outlet contacts of said selectors, means con 
trollable over said control channel through one 
of Said selectors from a calling point of the sys 
tem for removing the busy marking from a num 
ber of the branches of said talking channel, 
thereby to permit certain of said lines to gain 
access to said talking channel through said se 
lectors, and means controlled through said se 
lectors for restoring said busy' markings ön an 
individual basis as the branches of said talking 
channel are seized through said selectors, whereby 
Only Said certain lines are permitted to gain ac 
ceSs to said talking channel. 

12. In a telephone System which includes a, plu 
rality of lines and automatic switching apparatus 
for Setting up connections between said lines, a 
conference circuit including a talking channel 

35 

ferent directory number than the outlet contacts 
terminating said branches, means normally 
marking all of the branches of said talking chan 
nel as busy in the outlet contacts of said selectors, 
presettable means controllable over said control 
channel through any one of said selectors from 
a calling point of the system for removing the 
busy marking from a predetermined but variable 
number of the branches of said talking channel, 
thereby to permit said predetermined number of 
said lines to gain access to said talking channel 
through said selectors, and means controlled 
through said selectors for restoring said busy 
markings on an individual basis as the branches 
of said talking channel are seized through se 
lectors, whereby only said predetermined number 
of lines are permitted to gain access to said talk 
ing channel through said selectors. ??? ?? 
: 13. In a conference circuit comprising a talk 
ing channel provided with a number of branches 
over which said channel may be seized through 
the apparatus of an automatic telephone System 
from certain of the lines of the System, means 
normally marking all of the branches of said 
channel as busy in said apparatus, and means 
controlled from one of said lines for removing 
the busy marking from a variable number of the 
branches of said talking channel, thereby to per 
mit a variable predetermined number of the lines. 
of said system to gain access to said talking 
channel. 
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14. In a conference circuit comprising a talk 
ing channel provided with a number of branches 
over which said channel may be seized through 
the apparatus of an automatic telephone system 
from certain of the lines of the system, means 
normally marking all of the branches of said 
channel as busy in said apparatus, means con 
trolled from one of said lines for removing the 
busy marking from a variable number of the 
branches of said talking channel at will, thereby 
to permit different numbers of the lines of Said 
System to gain access to Said talking channel, and 
means: for . automatically restoring said busy 
markings on an individual basis as the branches 
of said talking channel are seized through said 
apparatus, whereby only. Said predetermined 
number of lines are permitted to gain access to 
said talking channel through said apparatus. 

15. In a conference circuit which comprises a 
talking channel provided with a number of 
branches. Over which Said channel may be seized 
through the Switching apparatus of an automatic 
telephone system from certain of the lines of the 
System, means normally marking all of the 
branches of said channel as busy in said appa 
ratus, register means having different settings 
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designating different numbers of said lines that 
may be connected to said talking channel, means 
controllable through said apparatus over any one 
of said lines for imparting a predetermined set 
ting to said register means, and means controlled 
by said register means when operated to said 
predetermined setting for removing the busy 
marking from the number of the branches of said 
talking channel corresponding to said predeter 
mined setting of said register means, thereby to 
permit a corresponding number of said lines to 
gain access to said talking channel, 

  



ises a 
ded with a number of 
id channel may be seized 

through the switching apparatus of an automatic 
telephonë system fr?m certain of th? linies of the 
system, means normally marking all of the 

a corresponding number of said lines to gain ac 
cess to said talking channel, and means controlled 
th said apparatus for automatically restor 
ing said busy markings on an individual basis as 
the branches of said talking channel are seized through said apparatus, whereby only the num 
ber of lines corresponding to the setting of said 
register means are permitted to gain access to 
said talking channel. . . ,???????????? 

17. In an automatic telephone system which 
includes automatic Switching apparatus for set 
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*ting up connections bétweèm the lini 
tem, a conference circuit accessi 
ratus, and means responsive to the 
circuit through 
lines 

is of the sys 
o said appa 

seizure of said apparatus from one of the of the system fortransmitting a signal over 
natic telephone system which 

includes automatic switching apparatus for "set 
ting up connections between the lines of the sys 
tem, a conference circuit including means pro 
viding a talking channel Which is accessible 
through said apparatus to the lines joining a 
conférence, ånd means responsive to the seizure 
of said channel through said apparatus for trans 

15 mitting a signal over said talking channel. 
| 19. In an automatic telephone systém which 

includes automatic switching apparatus for set 
ting up ions between the lines of the sys 
tem, a conference circuit accessible to said appa 
ratus, means rešponsive to the seizure of said 
circuit through said apparatus from one of the 
lines of the system for transmitting a signal over 
said one line, and means controllable over said 
one line before a conference connection is estab lished for preventing more than a predetermined 
number of the lines from gaining access to said 
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