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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 ensble 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 sighal
the parties desired ina 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-
vide an arrangement of the character described,
wherein improved and exceedingly simple pro-
visions are made for permitting only those parties
desired in'a given conference connection to gain
access to the conference facilities. :

It is another object of the invention to provide

an improved arrangement of the charactér ‘de-
" seribed, 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 g given
conference connection. ) :

According to still another gbject of the inven-
tion, the facilities for limiting the number of
parties to g given conference cohnection may be
preset in advance of the parties entering the con-
ference connection so that, after all authorized
parties have joined the connection, further sccess
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-
Jjects and advantages thereof, will best be under-
stood by reference to the following specification

10

taken in connection with the accompanying draw-
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 10, i and: {2 serving the sub-
stations A, B and C, respectively.  Automatic
switching apparatus is provided in the exchange

- for’setting wup connections between the various
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substation: lines, 'This apparatus’ comprises a
pluralify of -finder-=selector links, including the
link: 15, and a: plurality of groups of connectors,
one. of whichin¢ludes the illustrated connector
18, More specifically; the finder-selector links
are arranged in groups, each group being adapted
to: serve a-particiilar group.of lines terminating
in 'the exchange.. Each group of links has asso-
clated ‘therewith a distributor having the’fune-
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 13 is pro-
vided for allotting 'the link 5 and the other links
of ‘the same group to the. usé of calling lines in .
the  associated line group. ::This "distributor is
arranged to: be ' controlled over ‘a start eircuit
commonly extending to the various line circuits
at- which' the -substation lines are individually
terminated, the three fllustrated lines 10, 11 and
12 being shown as éxtending to the line circuits
10A, 11A and- 124, 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

-distribu’qors, may be of any desired commercial
construction, although, preferably, the enumer-
ated line selecting switches are of the well-known

Btrowger. type and the distributors are of the

well-known rotary type. . Each finder is provided
with a fourth or $pecial service control path there-
through which is utilized to prevent those lines
of the-system which are-nof arranged for con-
ference-service from gaining access to the illus-
trated conference circuit 20." Thus the fiider {5A




2
ig shown as including a fourth wire path 188
which extends to the wiper 109 and is utilized to
indicate to the selector 15B those lines which are
not permitted to obtain access to the conference
circuit 20.

More specifically considered, all selectors of the
system are of the open circuit searching type and
are of the identical arrangement, - The.illustrated
selector {5B is shown.as comprising a. two-motion
switching mechanism of the Strowger type which
includes line and private contact banks arranged

in ten levels of ten contact sets each. In order
to facilitate the following explanation pertain-
ing to the operation of the system, the first three.
levels of contacts in each of the’line and private .

banks of the selector 15B have been shown in
Fig. 2 of the drawings. It is pointed out in this
regard that direct multiples are used to ¢onnect
corresponding contacts of the selector banks.-of
all selectors in the exchange.
switching smechanism of ‘this selector further
cotnprises line wipers ‘21 .and 22 assoclated with
the contacts forming the line. bank of the mech-
anism; a.private or .test wiper 23 associated with
thie contacts forming ‘the :private :bank of the
mechanism; a -vertical imagnet 24 operative to
move the enumerated wipers -vertically to a:posi-
tion opposite 4 desired :level .of bank contacts;
a rotary magnet 25 operative to rotate the enu-
‘merated wipers into .engagement with the con-
tacts.of a desired contact set in a selected level;
& .release 'magnet 26 which, when energized, per-
.mits ‘the enumerated wipers to be returned to
:normal; vertical ‘off-normal springs 27 and -28
which are operated when the enumerated wipers

The Strowger 2
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sets.of contacts 241 and 246 of ten points each,
wipers 242 and 247, an operating magnet 243 for
driving the wipers 242 and 2417 over the contacts
of their associated contact sets, a release magnet
244 and a set of off-normal springs 245. In order
to impart a predetermined setting to the register
switch 246, under the control of impulses re-
ceived. over the falking leads of the.control chan-
nel“z20s, a relay- network is provided which com-
prises the usual line or pulsing relay R200, a
slow-to-release hold relay R218, a switching relay

" “R220 and a slow-to-release control relay R230.

Fot thé purpose of restoring the busy markings
. ko the guard: leads 261, 262, etc., as the various

30
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-are moved off normal; eleventh step cam springs <

29, 153 -and .154 -which are .operated when the
-enumerated wipers are rotated to any eleventh
rotary off-normal position thereof; and normal
.post springs 30 which are.only.gperated into en-
.gagement-whenthe enumerated wipers are moved
.to.the first-or second vertical off-normal positions
thereof. The relay equipment of fhis selector
~comprises a switching relay Ri100, 2 line.or puls-
ing relay R0, a slow-to-release hold relay Ri20,

‘brancnes of the talklng channel are seized in

settmg .ip.a-conference connection, a group of ten
guard relays mcludmg the. four illustrated re-
lays “R350, R368, 'R370 and R386, are provided
which 1nd1v1dua11y correspond to the different
branches of the talking channel. These relays
are arranged to be ehergized in series with the
windings.of a common-ahswer relay ‘R390 which
funetions both as-a battery feed relay and as a
device for holding the switching relay R220 op-
erated. R

‘Briefly to .consider :the operation of the sys-
tem, it . may be assumed that.a call.intended for
the substation.B, for example, is initiated at the
substation ‘A. To initiate the eall, the calling
party at the substation A removes the receiver
provided 4t this substation :from its supporting
ook or cradle, whereupon the usual.calling loop
eircuit including the .conductors of the line 0 is
established between ithe substation and the line
circuit :{6A. “When this circuit is completed, the .
line circuit (18A operates in the usual manner to
-mark the calling line-in the banks of the finders

_ having .access thereto and :to impress starting
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.a-slow-to-release transfer relay RI30 and'a hunt- - -

ing relay Ri43%. Busy and. dial fone signal cur-
rents may he-delivered to connections routed to
the selector, through the busy and dial tone trans-
formers 152 and L§f, respectively.

Briefly .considered, the ‘conference circuit 20,
as: illustrated in Figs. 2 and 3 of the drawings,
.comprises a:control-.channel 205 which is accessi-
‘ble to-each selector-of the-exchange through the
fl_rst -set of outlet contacts in the first contact
level thereof. In addition, the conference circuit

comprises a. talking -channel -which includes the -

talkmg leads 205A and 206B of the conftrol:.chan-
_nel 295 ‘a,nd is prov1ded with a number of
,branches Wh1ch respectively include the conduc-
tors 251, z=z 253 and 260 and commonly include
the conductor 270 and respectively terminate at
‘the ten sets of 11ne contacts in the second con-
tact level of each :of .the -exchange selectors.
These ten branches -of the talking channel are
normally marked as busy to the selectors over
the ten guard leads 261, 262, 263, etc., 260. For
the purpose of - selectwely removing the busy
markings from any desired number of the enu-
‘merated guard leads, ter register rélays, includ-
‘ihg ‘the four illustrated relays R300,"R310, R320
and R330, are provided. These relays are ar-
-ranged 't0 be-seléctively energized under the con-
trol ‘of a register ‘switch 240 of the well-known
minor .type. . Briefly, this switch comprises two
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.ground potential upon-the start lead extending
to the link distributor 13. When :this lead is
grounded, the finder of the previously assigned
link operates in a well-known manner to seize
the calling line. ‘Assuming that the illustrated
link §5 is utilized in setting up the connection,
the wipers of the finder 15A are first elevated
1o a amarked position -opposite the level of bank
contacts terminating the-group-of ten lines which
includes the calling line ‘18, following which they
.are automatically rotated to a position wherein
they engage the contacts terminating the con-
.ductors-of this line, When the calling line 10 is
thus seized the calling logp circuit is extended
through the finder-15A to-the:selector portion 15B
of the link,-ground potential is impressed upon
-the private conductor -of the calling line for the
‘purpose. of - oruardlng thls line against seizure, and
the- cutoff relay conventionally embodied in the
line circuit  10A is operated -to disconnect the
distributor start-lead from ground. In respcnse
0 this operatlon the . distributor ‘13 functions to
preselect another 1d1e .one of its associated links
for use in handhng the next initiated call.
] When the calhng loop circuit is -extended
through the contacts 4 Ql -and 402 -and the cam
springs 153 to include the windings-of the line re-
lay R:18:and the secondary winding of the dial
tone: transfarmer 181, the line relay closes its con-
tacts i1 %o complete an obvious circuit for ener-
g1z1ng the hold relay R120, and the ustal dial tone
sigyal is tr ansmitted to the’ callmg substatlnn At
its contacts HZ the relay R110 opens a point in
the cu‘cmts for transmlttmg switch directing im-
pulses to. the’ Vertwal magnet 24, “The hold relay
"R129 now- operates .and ‘closes Its contacts 121 to
-gonniect the rélease ‘conductor 125 to ground and
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thus provide lockmg circuits for the operated e

lays of the finder 154" and” the line-circuit 10A."

At its contacts 122, the relay Ri20 prepares the
operatmg cireuit - for the -Series transfer relay
R130, At its contacts 1 23, the relay R120 opens
2 point i the operating’ 01rcu1t for the release
magnet 26. “Following the operation of the hold
relay R{28 to perform: the futictions just de-
scribed, the selector-18Bis cond1tloned to respond
to received impulses:

3
16A ‘s marked by -an -absence -of -any potential
therebn. -In operating, thé magnet 25 also opens
its'contacts 25A. to deenergize: the hunting. relay
Rlem ‘This relay now restores and opens -its
contacts 141 -t0 deenergize the rotary magnet 25,
At-its contacts 142, the relay R140 opens another
point in its own locklng ¢ircuit: Assummg first

- that the test conductor of the trunik{ §A-is mark-

10~

The first digit dialed at the calling substatlon -

is utilized :for the purpose of directing the selec-
tor 15B/in its operation to select an idle' connec-
tor: having access to the desired line “f 1. ..More
specifically, the line relay R!10 functions to re-
peat the impulses of the first digit to the serles
connected transfer relay R430 and vertical mag-
net 24 over a circuit which includes the contacts
107,112 and 122, Upon operating in response to
the‘release of the line relay Ri 18 at the beglnnmg
of the open circuit period of the first impulse,
the transfer relay R130-closes its contacts 131
to prepare the operating cireuit for the hunt-
ing relay R1406, and, at its contacts 132, opens a
point in the operatmg circuit for the rotary mag-
net 25. Due to the slow- to-release characteris-
ties thereof, the hold relay R120 and the trans-
fer relay R{3® remain operated throughout the
series of impulses transmitted to the selector {5B.
Bach time a current pulse is delivered ‘to the
vertical magnet 24 through tbe break contacts
$12 0t the line relay R{10, 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 lével of bank contacts in which are ter-
minated the trunks extending to connectors hav-
ing access to.the desired line 1. Incident to the
vertical off-normal movement of the enumerated
wipers, - the off-normal springs 21 are. closed to
prepare the operating circuit for the release mag-
net 26, and thé off-normal springs 28 are closed
to complete ‘a3 circuit through the ‘contacts 131
and- 121 for energizing the hunting’ relay R140.
This relay, in operating, closes its contacts 141
to‘prepare the operating circuit for the rotary
magnet 28, At its contacts (42, the relay Ri40
completes a path. for short—c1rcu1t1ng the wind-
ing of the switching relay- RI68; this path-ex-
tending from ground by way of the.contacts 107
and {42, the cam springs 29, the winding of R100
-and the contacts 121 back to' ground. At its con-
tacts 142, the relay R140 also completes a lock-
ing 01rcu1t for ‘itself, this circuit extending from
ground by -way of the contacts 107, 142 and 25A,
the -off-normal springs. 28 and the winding of
R 140 to battery.
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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 RI80 releases:: At its contacts
{31, the relay R{38 opeéns the operating circuit
for the hunting relay RI40. At its contacts 132,

the relay RI30 completes a circuit -through the ‘
‘65

contacts 121 and 14 for energizing the rotary
'‘magnet 25.. When thus energized, the magnet
25 operates to rotate the wipers 21, 22'and 23 into
engagement with the contacts forming the first

6

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 i8, is busy, the test conductor of
the associated incoming trunk:16A is marked with
ground potential. On the other hand, if this .

70

“connector is idle, the test conductor of the trunk 5

-

ed with ground potential,” the rotary maghet 25,
uponclosing “its ‘contacts 25A - reenergizes ‘the
hunting relay RI40 in g circuit which inchides :
the grounded ‘test ‘conductor of ‘the trunk | GA,
tne test- wiper- 23, the contacts. 105, the ' cam
sprmgs 28. tne contacts 25A;ang the off-normal
springs 28 In this regard 1t will \he-noted ‘that,
if ‘the selected first connector of the group- is
busy;“the winding of the switching relay RI108:is
snort-circuited over the trunk test circuit.  In
reoperating, the hunting relay R140 again locks
to-ground through its contacts 142 and recloses
the ‘operating cireuit for the rotary magnet 25.
'I‘ms magnet, in operating the second time, opens
its contacts ZoA to again deéenergize the huntmcr
relay RI48, and advahces the wipers 21,-22 and
23 & second step in the rotary direction, Whereby
the -frunk 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-
12y RI140 and the rotary magnet 25 cooperate in
the ‘manner just explained to advance the enu-
merated wipers -a third step, whereby ‘the third
conzuector of the group is selected for test.”” More
generally considered, these ‘two circuit elements
continue to interact for the purpose of driving
the wipers 2§ 22 and 23 across the contacts of
the selected lﬂvel until an idle connector of the
selected group is found or until these wipers are
operated 10 the eleventh rotary oﬁ-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 1nterrupt the test circuit through'the
windings of the hunting relay R140 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 wibers in the rotary direction is arrested.
Also incident to the eleventh: rotary step of the
enumerated wipers, the eleventh step cam springs

153 are opened to exclude the secondary winding

of the dial tone transformer 151 from the calling
loop circuit and the cam springs 154 are closed
to include the secondary winding of the busy
tone transformer 152 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
15 and the line circuit {0A are released when ‘the
calling party disconnects, will be clearly apparent
from the following explanation.

As-indicated above, if the first connector 16
of the desired group is idle at the time it is se-
lected, the test conductor of the trunk I6A. is
disconnected from all sources of potential, where=
by the circuit through the test wiper 23 for ener-

-gizing . the “hunting relay R1406 and for short-
‘circuiting the switching relay Ri00 is not pre-

pared incident to the selection of the trunk 16A.
Accordingly, when the rotary magnet 25 releases
at the end of the first rotary step of the wipers
21, 22 and 23, the switching relay Ri09 is ener-
glzed in series with the hunting relay RI40 over
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@ circuit which -extends -from -ground by way of
the contacts (21, the winding.of -R100, the-cam
springs :29, the -contacts 25A, -the off-normal
springs -28, and the winding of RI40 to battery.
Since the winding .of ‘the switching relay R108.is
of relatively ‘high resistance, the hunting relay
R140.does not operate when energized-in this-cir-
cuit. ‘The relay RI100, however, operates -and
opens-its.contacts 105 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 107, the relay
R109 -opens :a point-in the previously described
circuits for energizing the relays R120, RI130 and
RI40 and the magnets 24, 26 and 26. At its con-
tacts 101 and 102, the relay RI100 deenergizes the
line relay RF0.and opens the dial tone signaling
circuit. At its-contacts 103 and 104, the relay
R 100 extends the-calling loop circuit by way -of
the wipers 21-and 22 and the talking leads of the
trunk 6A to-the windings of the line relay .con-
ventionally embodied in the connector 16. 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 16 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
108, are ‘completed.for maintaining energized the
switching relay Ri08 and the operated relays.of
the finder-15A ang-the line circuit 10A.

As indicated above, the line relay RI10 is de-
energized and releases in response to the oper-
ation .of the switching relay R{00. In releasing,
this line relay opens its contacts til further to
interrupt the operating cireuit for the hold relay
RI20 and closes its contacts 112 to prepare the
operating circuit for the release magnet 26.  The
hold 'relay R120, upon restoring, opens its con-
tacts 122 further to interrupt the eircuit for-trans-
mitting current pulses:to-the transfer-relay R130
and the wvertical magnet.24 in series; and closes
its.contacts 123 further to-prepare +the. operating

eireuit for the release magnet 26. -At-its.contacts

+421, the relay RI128 diseonnects-the release.con-
ductor 125 from ground -in the .selector 18B,
wherehy the release of the operated switch.train
is transferred -from the -selector 158 tothe eon-
nector 16.

Fhe seconddigit: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
16 fo select :the group of ten:lines in -which the
called line 1! is:included, The third digit+of the
directory number .dialed into this:conneetor.from
the -calling -substation is utilized :to rotate the
wipers .of ‘this -connector into :engagement with
the contacts terminating the conduetors.of the
line itl. Immediately -after the third.ang final
digit -of the directory number -has -been -dialed
into the connector 18§, the control-equipment of
this ‘connector -functions o test the line -l for
the ;purpose. of determining the-idle-or: busy ‘con-
dition thereof.  If the line tests busy, the:usual
husy tone signal :is -transmitted -to :the -calling
substation .A :to inform the :calling -subscriber
that ‘the :desired connection cannot fbe obtained.
Inthis:case, no'further operation cf-the “switeh-
ing: apparatus occursiuntil the call -is-abandoned
at 4he calling -substation.  :If .the-call :is -aban-
doned, -either ‘before .completion -or .after a busy
line is-selected, the connector 1§;:the link 15 and
theline circuit: H0A-are released in .substantially
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the manner explained below. If the called line
tests :idle, the control - equipment :embodied in

“the eonnector 46 .is-operated to its ringing.set-

ting, wherein:ground potential is applied to the
private conductor of the line -1 to-mark this line
as:busy; the .cutoff relay of the line circuit {1A
is.operated.to-disconnect the windings of its asso-
ciated line.relay from the. conductors of the line
44; -and interrupted ringing current is frans-
mitted over the conductors of the:line 11 to ener-
gize -the ringer provided at .the called substation
A. The ringing -equipment .of .the connector (6
also -funetions . during ‘the ringing .operation to
transmit :ringing .current over the calling-end of
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.
More particularly, when-the receiver provided at
the called -substation -is removed from -its -sup-
porting-heok or:cradle, an-answering loop-circuit
is -completed by way of .the line.l{ over which
the ring cutoff relay ‘conventionally embodied
in -the.eonnector .16 -is -energized.. This relay, in
operating,-opens-the ringing current circuits and
completes: a- talking circuit which extends through
the link -15 -and the-connector 16 -and -connects
thescalling line-10 with the called line 1.
‘Preferably, the arrangement of the control ap-
paratus embodied in-the connector 8 is such
that the release of :the connection is entirely
under. the -eontrol. of ‘the:calling -subscriber. As
thus -arranged, -when -the .calling 'party replaces
the -receiver -provided at the-calling substation A
upon :its supporting -hook or cradle-to interrupt
the leop - cireuit -extending to-the connector 16,
the econtrol-equipment-and the switching mecha-
nismof this connector .are restored to -normal
in @ monner well understood -in ‘the art. -Inci-
dent to the releaseof the:eontrol relays.embodied
in this -connector :and, :more specifically, when
the -hold relay -thereof restores, the test con-
‘ductor of -the trunk :[6A is disconnected from
ground :to deenergize the switching relay RI100
and .the ‘operated relays of the finder -[5A and
theline circuit (GA. When the operated.switch-
through -relay -of ‘the -finder [BA releases, the
Strowger switching mechanism of this finder is
restored .to .normal in the usual manner. Inci-
-dent to-the release of the switching relay R100,
the.contacts -107-are-closed fo-complete the pre-
pared-operating circuit through the contacts 12
and 123-and the-off-normal springs-27 for ener-
gizing -the irelease -magnet :26. This magnet, -in
operating, attracts :its associated -holding pawl,
permitting the wipers.21, 22 and 23 to be re-
turned to:rotary:;and-vertical normal in the usual
-manner. “Inecident -to the hormalizing of these
wipers,the off~normal springs 28 are opened fur-
ther ‘to interrupt the :operating circuit for the
‘hunting -relay RI40 and the off-normal springs
27 .are .opened 1o deenergize the :release magnet
26. 'Following the release of this magnet, -the

-selector - 15B-is fully :restored tornormal. In the

:event an all-trunks=busy condition is encountered

“in:the selector: 5B and the call is:abandoned at

-the calling:substation:A, theiline relay Ri{ 10 and
the hold :relay R120 are:sequentially released in
the-order named incident to the .interruption of
the calling loop-eireuif. In this case, the release
-eonductor 125 .is .disconnected from ground to
effect the release:of the finder.15A and the line
.eireuit 1DA when the -hold relay R120 opens its

<76 .contacts 121, In releasing, ‘this.relay also closes
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its. contacts 123 to energize the rélease magnet
28; whereby the wipers 21, 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 153 are closed;
and the cam springs 154 ‘are cpened. At the off-
normal springs 27, 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 sc-
cess to the conference circuit 29, 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 {9 for illustrative purposes
only. Tt will be noted that in thisline circuit the
special service contact 18d of the contact set at
which the conductors of the line 10 are termi-
nated is connected directly to ground, so that
when the wipérs of the finder {5A, for example,
ale positioned to engage the contacts of this
contact set, the special service path 188 through
this finder is terminated at ground. - In this re-
gard it will be recalled from the preceding ex-
planation that each time the wipers 21, 22 and
23 of the selector 15B are elevated to a positicn
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 thé associated bank.
With the normal post springs 20 engaged, a cir-
cuit including these springs, the special service
path 188, the wipér 189 and the special service
contact 104, is provided for holding the switching
relay R100 short-circuited and for continuing the
energization of the hunting relay RI140, ‘inde-
pendently - of the potentials applied to the test
wiper 23 during rotary movement of the wipers
21,22 and 22, " 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 ciréuit
28, 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 153 are disen-
gaged to terminate the dial tone signal; and the
cain springs {84 are moved into engagement to
transmit a busy signal to the substation attempt-
ing to obtain access to the conference circuit 20.
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 faanner 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 4
substation attempts to seize the conference: cir-
cuit -28 through one of the links. such, for ex-
ample, as the link 15, closure of the special serv-
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effectiveito prevent the selector of the link from
seizing either 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 circuiits 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. .: T

- 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 ‘coriference. " 'The manner:in which the vari-
ous “connections ‘are set up- for this purposeis
exactly the same as explained above with refer-
ence to the routing of a'call from the substation
A to the substation B.* 3 v :
Shortly before the time set for the conference,
the person at the substation A who has called
the conference, may seize the conference cireuit
20 through one of the links of the exchange over
the control trunk 205 and set the register equip- -
ment comprising the switch 248 and the. register
Yelays to indicate the number of substations that
are' to-join the conference connection. - Any one
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 15 is
utilized for this purpose, a single digit of one im-
pulse is dialéed into thé selector portion 15B of
the link by the calling party. This digit isutilized
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 abgence of
ground potential, whereby the switching relay
R100 is permitted to operate and thus effect the
switch-through operation  of the selector I5B.
Incident to' this operation, the calling loop cir-
cuit'is extended by way of ‘the talking wipers 21
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 R210. At its contacts
201, 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
magnet: 243, The hold relay R210, upon operat-
ing, ‘closes its contacts 212 to connect the test
conductor285C {o ground, whereby the confer-
ence circuit is marked gs busy in the banks of the
exchange selectors; and locking circuits are pro-
vided for the operated relays of the selector 158,
the finder I5A and the line circuit 10A; A% its
contacts 211, the relay R210 opens a point in-the
operating circuit for the release magnet 244. At




6

its contacts: 213; the relay- R210 prepares: the: cir-
cuit. for transmitting impulses. to. the relay R230
and‘the magriet 243: At its.contacts 214, the relay.
R210: completes: & 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 29: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 18 are: to. be included in: the con-
nection,. the calling: party will dial the digit ““3”
ags 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
confacts:231, thereby toprevent the switching re~
lay R220 from being prematurely energized. Due
to the slow-to-release characteristics: thereof, the
relays-R240 and: R230:remain: operated through-
out:the:digit. Each:time a:current pulse istrans-
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’ 241 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
prepare: 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.
to-deenergize-the-control relay-R230:and:to-main=
tainthe:hold-relay. R249 in:its:operated:pesition:
Acgordingly; the relay- R230:is:caused to- restore
shartly-after the digit-is-ended:. In-releasing; this
relay-closessits-contacts: 234- to:complete the -pre=
pared circuit:through the: off-normal springs 245

fory 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=
tiom: to-the calling: substation-and thus-terminate:
the-signal being: transmitted: to-the:calling-party:
At its. contacts 221; the relay- R2208: prepares. a:
loeking;circuit;: for: itself. Atiits contacts 225, the:
relay R220:0pens 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 thersub-
station-A is:inadvertently: reoperated:or-the:hook:
or:cradle-switch-is-flashed.at this:substation: At
its.contacts:224 and.222; the:relay R220-connects
the: common: portion- of: the-talking: cliannel . pro~
vided:in the conference circuit: 20-to. the branches:
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At:its contacts: 224, the relay R220, upon: oper-

gting,; 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, R310 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,
R310: and’ R300, seven units of the resistor R
and the wiper 24T 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-
ating, opens-its contacts 301 to disconnect the
guard: lead 26F from. ground: and: thus render
the first; branch: of the talking channel through
the conference circuit 20 accessible to the selec-
tors of the exchange. Similarly, the relays R310
and R320; in: opening. their contacts 311 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 15B: 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: féorming the
first: contact. set’ of the second: 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
261 at the contacts 301 of the operated register
relay R300. ~Accordingly, if the first. answering
call:is 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 251 and

- 2710 to-include in: series: the two windings of the
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of. this:channel-which- respectively extend:to the

first.to.tenth.talking contacts of the:ten:contact
sets forming the second level:in:the:line-bank ofs
the:selector- 15B. - As: previously- indicated; suit=-
able multiples: are provided;. whereby the  ten
branches: of the: talking channel are also:rens-
dered: accessible: to: all: of+ the: selectors: of: the:
exchange: )
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answer relay R3980: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. 264 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-oif relay
of the line-circuit: 14A. “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 391 to complete
the: prepared locking circuit for the switching
relay R220. -

With the first. branch of the talking channel
through the. conference circuit 20 occupied with
the: ghswering: 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 351 of the guard relay R350, the
selector of the link ‘occupied with the second
call will necessarlly operate to select the second
branch of the talking channel, gince 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 361 to impress guarding
ground potential upon the guardlead 262, where-
by the second branch of the talking channe] is
rendered nonaccessible to the exchange selectors
and suitable locking circuits are established for
maintaining energized the operated relays of the
Iink occupied with the call.

In a manner similar to-that just described,
the third ahd only remaining idle branch of the
talking channel is seized from the third sub-
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station to join the conference through the banks -

of the selector occupied with the eall originating
at the third answering substation. Incident to
the seizure of this branch of the talking chahnel,
the guard relay R370 is energized in series with
the windings of the atiswer relay R380 and closes
its contacts 371 to impress guarding ground po-
tential upon: the third guard lead 263.  With the
three relays R350, R360 and R370 operated in the
guard relay group and only the three relays R300,
R3i0 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 261, 262, 263, etc., 260;
Thus, other parties trying to obtain access- to
the conference circuit for the plrpose 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 18 extending to the substa-
tion A, includes the talking conductors 205A and
205B of the control trunk 285, the contacts 221
and 222, and the condensers 204 and 206. Talk-
ing battery is supplied to this circuit through the
windings of the line relay R209. 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 251 and the by-pass
condenser 358a 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 278, the branch conductor
252 and the by-pass condenser 360a shunting the
winding of the guard relay R3693.. 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 270,
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 R399.

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, R3560 and R310
are deenergized and restore to disconnect their
respective associated -guard leads 261, 262 and
263 from ground.” When the last of these connec-
tions is cleared out, the answer relay R298.is also
deenergized and releases.” This relay; in restoring,
opens its contacts 391 to interrupt the holding
circuit for the switching relay R220.

When the - connection as extended: from: the
calling substation A to the conference cireuit 20
over the control trunk 205 is released at. this sub-
station, the line relay R200 and the hold relay
R210 are sequentially released in an obvious man-
ner. . The relay R210, upon restoring, opens. its
contacts to dlsconnect the test conductor 265C 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 285 from the
calling substation A and the release of: the line
circuit 184, all in the exact manner previously
explained. At its contacts: 211, the relay R218
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 R229 is only deen-
ergized when the connection extending te 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 249. ‘Upon re-~

‘storing, the switching relay R220 opens its con-

tacts 223 to deenergize .the release magnet 244,
At its contacts 224, the relay R220 deenergizes the
three series connected regisfer relays R380, R310
and R320. These three relays, upon- restoring,
close their contacts 391, 311 and 321, respectvely,
to again impress guarding ground potential upon
the three guard leads:261, 2682 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 20 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 249
and the ten register relays R300, R3190, ete.; 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 aceess 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 cireuit-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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effect the energization of eight of the:series corn-
nected register relays with the result that the first
eight branches of the talking channel are un-
guarded and rendered:accessible to the exchange
selectors. - Similarly, if a digit comprising six-im-
pulses is dialed into’ the conference circuit, the
register apparatus functions to unguard: the first
six branches of: the talking channel, leaving the
remaining four branches guarded against seizure.

In this connection it is pointed: out that the
wiper 247 -and contact set 246, acting in conjunc-
tion with the resistor R, function to-insure the
same- magnitude of current flow through the
series connected windings of the register relays,
regardless .of the number of relays included in
the circuit. To this end, each of the nine sec-
tions of the resistor R is chosen of a value equal
to the winding resistance: of each register relay.
Accordingly, if only the winding: of. the first reg-
ister ‘relay R360 is included in the series ener-
gizing circuit, all nine sections of the resistor R
are included in the circuit to limit the magni-
tude of  current, flow in the circuit. Again, if the
switch 248 is operated: to:include the' windings
of four register relays in'the series energizing
cireuit; six sections of the resistor R are included
in the circuit to establish. the same magnitude
of current flow in the circuit. "By virtue of this
arrangement, overheating of the coils of the reg-
ister relays when only a few or one of these relays
is to be energized, is prevented.

Tt will- also be apparent from tlie preceding
explanation that, as each unguarded branch of
the talking cHannel is seized through oneof the
exchange  selectors, its associated guard relay
operates to return the busy marking to the asso-
ciated guard lead. Accordingly, when all of the
branches of this channel that have beeén un-
guarded through operation of the register appa-
ratus have been seized through the selectors of
the exchange, guarding potential is restored fo
the associated guard leads through operation of
the respective associated: guard relays.

While one embodiment of: the' invention has
been disclosed, it will be understood that various
modifications may be made- therein which are
within the true spirit-and scope of the invention.

What is claimed is:

1. In a telephone system, a plurality of lines
a, group of which are arranged for conference
service, apparatus for providing conference con-
nections between the lines of said group, and
presettable means controllable over any line of
said group prior to the setting up of'a given con-
ference connection for preventing more than a
predetermined number of lines of said. group
from gaining access to said given conference
connection.

2. Tn a telephone system, a plurality of-lines
a group of which are arranged for' conference
service, apparatus for providing conference con-
nections between the lines of said group, pre-

settable means controllable over any line of said

group prior to the setting up of a given confer-
ence connection for preventing more than a pre-
determined number of the lines of sald group
from gaining access to said given conference con-
nection, and means whereby all of said’ lines
other than the lines of said group are at all times
prevented from gaining access o said circuit.

3. In a telephone system, a plurality of lines
a group of which are arranged. for conference
service, apparatus for providing conierence con-
nections between the lines of said group, pre-
settable means controllable over any line of said
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group: prior to the- setting- up of- a- conference
connection for indieating- the number. ofs lines
that are to:gain access to the connection; and
means -for- preventing: more than. the indicated
number of the lines of said group from' gaining
access to-the connection.

4. In: a telephone system, a plurality of lines
a- group- of which: are arranged for conference
service, apparatus for providing:conference con-
nections. between the lines of said group, pre-
settable means- controllable over any line of said
group: prior to- the' setting up of' a conference
connection for indicating the number of lines
that are to gain access to the connection; means
for. preventing more than the indicated number
of: the' lines of said group: from gaining” access
to the connection; and means whereby all of said
lines other tharn the lines'of said group are at all
times prevented from. gaining access to said
circuit. B

5. In an automatic telephone system’ which
includes automatic switching’ apparatus: for set-
ting' up connections between the lines of the
system;- a conference ecircuit- including means
providing & talking channel which is accessible
through said apparatus to the lines joining a
conference, and means presettable before each
conference connection is established for prevent-
ing more tHan a predetermined but variable
number -of lines from . obtainihg access to said
talking channel through said apparatus.

6. In. an- automatic telephone system  which
includes’ automatic’ switching' apparatus for set-
ting’ up - connections between the lines of the
system; -a conference circuit including means
providing -a' talking channel which is accessible
through said apparatus to the lines joining a
conference, register means having a plurality of
different settings- designating different numbers
of lines that may obtain decess:to said talking
channel, means controllable through: said appa-
ratus from & calling point for imparting: a pre-
determined " setting to said register’ means, and
means controlled in. accordance with the-setting
of said register means for preventing more than
the designated number of lines from- obtaining
access to said talking channel.

7. In @ telephone system which. includes a plu-
rality of lines and automatic switching apparatus
for setting up connections between said lines, se-
lectors accessible to said lines and provided with
outlet contacts arranged-in groups,; a conference
cireuit including a talking channel accessible to
said lines through the'contacts of said selectors
which form- one of said groups, and presettable
means controlled through contacts in another of
said groups for preventing more than a prede-
termined- but variable:number of- lines from ob-
taining accessto said talking channel through the
selector outlet contacts: of said one group.

- 8. In a telephone system which includes-a plu-
rality of lines and automatic switching apparatus
for. setting up connections between said lines, se-

" lectors.accessible to.said lines and provided with
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outlet .contacts arranged in groups, a conference
cireuit including a talking channel accessible to
said lines through the contacts of said selectors
which form one of said groups, means normally
operative to prevent said lines from obtaining ac-
cess to said talking channel through the selector
outlet contacts of said one group, and presettable
means controlled through the contacts in another
of said groups for eontrolling said last-named
means to permit a predetermined bub variable
number of said lines to‘obtain access-to said talk-
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ing 'cha;nnel 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 g 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
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channel, the outlet contacts terminating said -

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 contrallable over said control
channel through any one of saig 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 g 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
brovided with a plurality of branches and a con-
trol channel, selectors accessible to said lineg 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 gaid branchies, 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 gys-
.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 6n 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 g telephone system which includes g plu-
rality of lines and automatic switching apparatus
for setting up connections between said lines, a
conference circuit. including a talking channel

35
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provided with.g plurality of branches and a con-
trol channel, selectors. accessible to said lines and
brovided' with. outlet contacts which terminate
the branches of said talking channel ang:said
control channel, the outlet contacts terminating
said control channel being designated by a dif-
ferent directory number than the cutlet 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 g 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' gutomatic 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

14. In a conference circuit comprising a talk-

' ing channel provided with a number of branches
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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 ecircuit which comprises a
talking channel provided with @ 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
falking channel corresponding to said predeter-
mined setting of said register means, thereby to:
bermit a corresponding number of said lines to
gain access to said talking channel,




talking channel’ provide v

brarches over which said channel may be Se1zed
tnrough the sw1tchmg apparatus of an automatlc
telephone system from certain of the 11nes of ‘the
system means’ normally markmg ‘all ‘of ‘the
branches of ‘said channel as “busy in sald appa~
latus reglster mears havmg d1fferent settmgs

may be connected to said talkmg channel means
controllable through sa1d apparatus over any ‘one

ister means when operated to sa1d pre-

‘the number of the branches of said tali-
ing channel “corresponding ‘to said pr ‘edetermined
settrng of sa1d reglster means, thereby to perm1t
a co1respond1ng number of sa1d 11nes to gain ac-

oh | said apparatus for. automatmally ‘restor-
,mg sa1d busy marklngs onan 1nd1v1dua1 basis as
the branches of said: talklng channel are seized

ues1gnat1ng dlﬁerent numbers of said hnes thatl

ned settmg for removmg the busy mark-

.Cess t said talklng channel and means controlled p

‘10'

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 automatlc telephone system ‘which
1ncluues automat1c sw1tchmg apparatus for set-

2 386 126

‘ting up connectlons bétween-the iifi
- tem, a conference circuit acces51ble'to

Tatus, and m‘eans Tesponsive to th

‘circuit through' said apparatus ‘I 1

'hnes of the system for transmlttlng a’ s1gnal over

Selzure Of Sa.ld

‘ne mle
N In an automatlc ‘telephone system WhICh

5 Uup: connectlons betyveen the hnes of the sys-
tem a confereérnce’ c1rcu1t including nieans pro-

yrdmg a ‘talking ‘chaniiel “which is accessible

throtigh sard apparatus to the lines Jommg a
conference and mea, responswe ‘to the seizure

‘of said channel through sard apparatus for’ ‘trans-

mitting & ‘signal over said talking channel. |
19, In‘an automatm telephone system ‘which
irichides & 1atic sw1tch1ng apparatus “for set-

‘ting ‘up corin ctions between the lines of the sys-
“{em, a conference crrcult access1b1e to said appa-
'ratus means responswe fo the se1zure of said
;01rcu1t through said apparatus from one of the

Tittes of the system for trafismitting a s1gnal over
said.one line, and means controllable over said
one_llne pefore a conference “connection is estab-
iished “for preventmg more than a predetermmed

‘number of “the lines from gaining access to said

circuit. . ]
" CLARENCE E. LOMAX.



