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This invention relates to telephone sys-
tems, and particularly to automatic private
branch exchange systems. - '

The object of this invention is to economi-

5 cally arrange a system of this type for con-
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ference call connections.

Heretofore systems have been used in
which conference call  connections were
established by having the subscribér dial a
certain number, thereby causing-his line to
be ‘automatically connected through line
finders and selective switches with all of the

other subscribers’ lines arranged for confer--

ence connection.. A system of this general
type is disclosed in the Patent 1,264,158 of
April 30, 1918, to H. P. Clausen. In that
system ringing current and talking current
are supplied by means individual to the line

_circuits of the called lines.

“According to a feature of this invention,
each subscriber’s line terminates in an- auto-
matie selective switch. These switches are
so arranged that when a conference connec-
tion is desired the calling subscriber by dial-
ing a certain number causes his individual
switch to connect his line with all of the
other subscribers’ lines arranged for confer-

- ence connection. The ringing current and
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taiking current are supplied to the called
subscribers’ lines from the circuit arrange-
ment of the automatic switches individunally
associated with these called subscribers’
lines and not from means individual to line
civcuits of the called subscribers’ lines as in
the prior art. ' 7 L

Another feature of the invention is the
provision of means whereby, when a confer-
ence connection is made, any previous line-
to-line connections to any of the called sub-

geribers’ lines included. in. the c't)nference

" connection are disabled.

Another feature of the invention is the

- provision of means whereby, if a line-to-
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line connection is established, ringing cur-
rent is applied to the called subscriber’s line
from the automatic switch associated with

said called subscriber’s line, while talking
urrent is supplied to the connection from
the switch individual to the calling sub-

scriber’s line,

Another feature of the invention is . the

Pprovision of means whereby, if a line-to-line

connection is established, the calling sub-
scriber receives an audible signal when the
called subscriber’s bell is rung, while, if a
conference connection is made, the calling
subscriber does not receive any such signal.

‘This invention has been illustrated in the

‘accompanying  drawings in “which Fig. 1

shows in diagrammatic form interconnec-
tions between three subscribers’ lines to
illustrate the system in a general manner,
and HFig. 2 shows a connector switch and
associated circuits of a single subscriber’s
line. _ ’

Referring now to Fig. 1, 1, 2 and 3 indi-
cate subscribers’ lines, 4,5 and 6 indicate
connector switches individual to said lines
and the boxes 7, 8 and 9 indicate the circuits
associated with said connectors, respectively.
The connectors are shown having access to
terminal banks in which the first set of
terminals in the bank of switch 4 is multi-
pled and associated with the circuits 8 and 9
of switches 5 and 6 for a conference call con-
nection, while the other sets of terminals

oi the banks of all three switches are multi-

pled together, each set leading to a separate
subscriber’s line through the circuits asso-
ciated with said subscribers’ individual con-
nector. An ordinary line-to-line call from
subscriber of line 1, to, for example, the sub-
scriber of line 3, will be established by hav-
ing the subseriber of line 1 dial the number
of line 8 and thereby actuate the associated
connector -4 and its circuit 7 to cause a. con-
nection to be extended through the fourth
set of terminals and circuit 9 to line 3.
Similarly,- cails. from other subscribers in
line-to-line calls will be extended in a simi-
lar manner.
subscriber 1-has been arranged for confer-
énce calls with subscribers 2 and 8. " In case
a conference connection is desired, the sub-
seriber of line 1 'will dial a special code to

-actuate switch 4 and circuit 7 to establish a

connection with the first set of terminals
which, as noted, is connected in multiple to
circuits-8 and 9 and these circuits are actu-

In this circuit only the line of-
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ated to establish connections to the corre-
sponding subscribers of lines 2 and 3.

Detail descriptions will now be made of a
line-to-line call followed by o conference call
in connection with the circuit shown in Fig.
2. Tt should be understood that this circuit
is identical for the connectors of all the lines
except as deseribed im connection with Fig.
1. If the conmector iz that of any other
line but the line 1, the first set of terminals
+f the banks of these connectors will be
made artificially busy, that is, a ground con-
nection will be made on the sleeve of these
sets ¢f terminals, while the first set of termi-
nals of switeh 4 which are the conference
call terminals will not be connected in multi-
ple to the connector civeuit of line 1. The
conitecior switches are of the standard
sStrowger stép-by-step type well known in
the art.

Referring now to Fig. 2 when a calling
subscriber removes his receiver from the
hook, a circuit is closed for the operation of
relay 12 from battery, through the lower
winding of this relay, lower outer armatures
and back contacts of relays 13 and 14,
through the subscriber’s loop, upper outer
armatures and back contacts of relays 14 and
13, through the upper winding of relay 12,
to ground. Relay 12 in operating causes
the operation of relay 15 over a circuit from
battery, through the winding of this reluy,
upper inner armature and back contact of
relay 18, upper armature and front contact
of relay 12, to ground. Relay 15 in operat-
ing prepares a pulsing circuit for the verti-
cal magnet 16 at its upper armature and
front contact, establishes a ground connec-
tion through its lower inner armaturc and
front contact for the sleeve brush 17, the
purpose of which will be apparent herein-
after, and connects & busy ground to the sleeve
conductor 25 to make this line busy to other
subscribers.

The circuits are now in condition for the
reception of dialing impulses from the call-
ing subscriber. Relay 12 is now released
and operated in accordance with the im-
pulses and operates the vertical magnet ac-

1
{

0 cordingly over a cireuit as follows: Battery,

vertical magnet 16, winding of relay 18,
through vertical off normal contacts 20, up-
per armature and front contact of relay 15,
and upper armature and back contact oi re-
lay 19, to ground. The vertical magnet
steps the brushes of this connector to the
level in which the terminals of the desired
line are loecated. Relay 18 is operated in
this circuit on the first closure thereof and
as this relay as well as relay 15 have slow
releasing characteristics they are held up
during the dialing period. = On the first oper-
ation of thie connector the vertical off normal
contacts 20 are operated and the pulsing cir-
cuit is thereby transferred through the ar-
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mature and front contact of relay 18 and
operated coutacts of the vertical off normal
contacts 20. When the first digit impulses
from the calling subscriber cease, relay 18
ig released and transfers the pulsing circuit
through its armature and hack contact to the
rotary magnet 19.  On the next digit impulses
from the calling subscriber, relay-12 in releas-
ing for the f{wst time causes the operation
of the rotary magnet 19 and the relay 21 over
a circuit from battery, through the winding
of the rotary magnet 19, lower armature and
back contact of relay 22, lower outer arma-
ture and back contact of relay 23, winding
of relay 21, armature and back contact of
relay. 18, operated contacts of the vertical
off normal contacis 20, upper armature and
front contact of relay 15, and upper arma-
ture and back contact of relay 12 to ground.
Relay 21 is alse slow in releasing so that it
will be held up during dialing. The rotary
magnet 19 in following the succeeding im-
pulses causes the brushes of the connector to
be rotated in the selected level until they are
connected with the terminals of the desired
line. Relay 21 in operating prepares a busy
test circuit for the line by the operation of
its upper armature. This busy test circuit
extends through the winding of relay 22 to

Tattery. Relay 21 also extends through its

lower armature and front contact, the puls-
ing circuit hereinbefore traced through the
lower armature and back contact of relay 22.
This transfer of the pulsing circuit is for
the purpose of preventing it from being’
opened in case relay 22 should operate while
the sleeve brush 17 passes over the termi-
nals of busy lines while it is being advanced
to the wanted subseriber’s line.

On the completion of the dialing of the
second digit, the relay 21 remains operated
for a shori interval after the brushes have
made contact with the terminals of the de-
sired line. During this time a busy test is
made by relay 22. It the lins is idle, relay
22 is not operated and on the release of relay
21 relay 23 will energize over a circuit from
battery, through the winding of the relay
corresponding to relay 18 of the connector of
the selected line, upper inner armature and
back contact of the relay corrvesponding to
relay 24, lower avmature and back contact
of the relay corresponding to relay 15, to the
sleeve terminal of the selective line over the
lead corresponding to lead 25, brush 17, up-
per armature and back contact of relay 21,
upper winding of relay 23, upper outer ar-
mature and back contact of relay 22, inner
lower armature and front contact of relay
15, to ground. Relay 23 operates sufficiently
to close a connection from battery through
its lower winding and lower inner armature
and front contact to ground at the lower
outer armature and front contact of relay
15. Relay 23 is thereby fully actuated to
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operate the remalning armatures and there-
by closes a connection for the tip and ring
conductors-of the line and opens the circmit
for the rotary magnet. The upper winding
of relay 28 is now short-circuited and a di-
rect ground connection established for sleeve
brush 17 through the upper inner armature

‘and front contact of relay 23 for the purpose

of operating the relay corresponding to. re-

lay 13 in the connector of the selected line.

over the circuit hereinbefore traced. This
ground connection also serves as a busy indi-
cation on the sleeve terminal of the selected
line. - - '

If the selected- line should be busy the
ground on the sleeve terminal would cause the
operation of relay 22 from battery, through
the winding of this relay, upper armature
and front contact of relay 21, before relay is
released and immediately after the last ro-
tary impulse has been received, as hereinbe-
fore described, through brush 17; to ground.
When relay 21 releases, relay 22 is locked
through the make-before-break contact of re-
lay 21, the upper outer armature and front
contact of relay 22, to ground at the inner
lower armature and front contact of relay 15.
Relay 22'in operating transmits a busy tone
from the tone source 27 through its upperin-
ner armature and front contact of relay 22,
the upper outer armatures and back contacts
of relays 13 and 14, over the tip conductor of
the calling subscriber’s line, to notify him that
the desired line is busy. P

As hereinbefore stated if the desired lineis
idle the relay corresponding to relay 18 of
the connector of this line.is operated on the
operation of relay 23. - This relay in operat-
ing causes the relay corresponding to relay 12
to be disconnected from the line at the upper
and lower outer armatures and back contacts
of this relay, prepares a circuit for the relay
corresponding to relay 30, and connects ring-
ihg current from a common continuous ring-
ing current source 31, for calling the desired
subscriber. The circuit for the ringing cur-
rent may be traced as follows; from source 31
through the upper outer armature and back
contact of the relay corresponding to relay
80, upper winding of the relay corresponding
to relay 14, outer lower armature and front
contact of the relay corresponding to relay 18;
lower outer armature and back contact of the
relay corresponding to relay 14, to the ring
conductor of the desired line, back through
the tip conductor and upper outer armature
and back contact of the relay corresponding
to relay 14, upper outer armature and front
contact-of the relay corresponding to relay
18, through the innér upper armature and
back contact of the relay corresponding to re-
lay 80, to ground. - A condenser correspond-
ing to condenser 32 and circuits associated
therewith are provided to permit the ring-

5 ing of the desired subscribertobe heard by the

3

calling subscriber, the circuit connection be-
ing extended from the inner lower armature
of the relay corresponding to relay 14 to the
ring conductor-of the pair 36, the associated
ring terminal and brushes and ring conductor
of the calling subscriber’s switch. A com-
mon machine ringing source 34 is provided
which supplies intermittent ringing current
to the called subscriber’s line at the next silent

‘period-of ringing from this source in place of

the continuous ringing from source 31. The

‘common relay 35 is released during this pe-

riod and completes a circuit for the operation
of the relay corresponding to relay 30, over
a circuit as follows: From. battery, through
the winding of this relay, inner lower arma-
ture and front contact of the relay corre-
sponding to relay 13, resistance correspond-
ing to resistance 38, lower make-before-
break contacts of the relay corresponding to

relay 30, armature and back contact of relay

35, to ground. - The.relay corresponding to
relay 30 is thereby operated partially to close
the connection through its lower inner arma-
ture and front contact so that when relay 35.

is again operated, a circuit is completed for

thisrelay from ground through the top arma-

ure and front contact of relay 35, througn
the inner lower make-before break contacts
and lower inner armature and front contact
of the relay corresponding to relay 30, to
short circuit the resistance corresponding to
the resistance 38 and thus cause the relay cor-
responding to relay 80 to complete its opera-
tion. The connection is thereby transferred
from the ringing source 31 to the machine
ringing source 34, through the upper arma-
tures and front contacts of this relay and a
lecking cireuit is provided for itself throngh
the middle lower armature and front contact,
to ground, under control of the relay corre-
sponding to relay 13.

- When the called subscriber answers, the
relay corresponding to relay 14 is operated
through its upper winding sufficiently to close
a circuit from battery, through its lower
winding, lower middle armature and front
contact of the relay corresponding to relay
13, its upper inner armature and front con-
tact to ground to fully operate it. This relay
in operating bresks the ringing current con-
nection, -disconnects the condenser corre-
sponding to condenser 82, and closes the talk-
ing circuit from the leads corresponding to

leads 86, through the upper and lower outer::
avinatures and back contacts of the relay cor-

responding to relay 24, and the upper and
lower cuter armatures and front contacts of
the relay corresponding to relay 14, to the
called subscriber’sline.
completed tothe called subscriber and talking
battery is supplied to the called subscriber’s
line through the windings of relay 87, where-
ag the talking battery for the calling sub-
scriber is supplied through the windings of

Theconnection isnow-
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relay 12 over a circuit as hereinbefore de-
scribed. The circuit for the talking battery
for the called subscriber may be traced as
follows: From battery, through the lower
winding of relay 37, lower middle armature
and back contact of relay 24, ring brush of
the connector of the calling line, through the
ring conductor of the pair of conductors cor-
vesponding to pair 86, lower outer armature
and hack contact of the relay corresponding
to relay 24 of the called subscriber’s con-
nector, and the lower armature and front
contact of relay 14 of this connector, through
the called subsecriber’s loop, the upper outer
armature and front contact of the relay cor-
responding to relay 14, the upper outer arma-
ture and back contact of the relay corre-
sponding to relay 24, tip conductor of the
pair corresponding to pair 26, tip brush of
the connector of the calling subscriber, upper
outer armature and front contact oi relay
23, fourth upper armature and back con-
tact of relay 24, upper winding of relay
37, to ground. Relay 37 operates in this cir-
cuit but performs no useful function at this
time. The calling subscriber’s line is con-
nected through the condensers 39 and 40 to
the called subscriber’s line for talking pur-
oses,

YWhen the calling subscriber replaces the
receiver on the hook at the end of the con-
versation, relay 12 is released, causing the
release of relay 15. This relay in turn
causes the release of relay 28 thereby clos-
ing the circuit for the release magnet 41 from
battery, threugh the winding of this magnet,
operated contacts of the vertical off normal
contacts 20, upper middle armature and back
contact of relay 23, third upper armature and
back contact of relay 24, upper armatures
and back contacts of relays 15 and 12, to
ground. The connector is now returned to
normal and on the release of the vertical
off normal confacts 20 the circuit for the re-
lease magnet is opened. On the release of
relay 28 the release of the relays in the con-
nector cirenit of the called subscriber’s line
corresponding to relays 13, 14 and 30 is ef-
fected and thus this circuit is also restored
to normal condition,

VWhen a conference connection is desired
a4 certain code number is dialed by the calling
subseriber which causes his connector to se-
leet the conference number in the same man-
ner as any other line is selected as hereinbe-
fore described. The conference line is mul-
tipled to 2il the subscriber’s lines that ar
included in the conference connections and
terminates in the connectors of said lines at
the point 42, When these lines are called all
relays 43 ave operated over the sleeve circuit
instead of the relay 18 as in an ordinary call,

Reference will now be made to the connec-
tion through one of the connectors, bearing in

o

mind that the functions are the same for all

1,763,181

of the connections included in the conference
connection. The circuit for relay 43 through
the call originating connector originates at
the front contact and inner upper armature
of relay 28. Relay 43 closes an obvious cir-
cuit for the operation of relay 24. Relay 24
closes a circuit for the operation of relay 37
as follows: Battery; lower winding of this
relay, inner lower armature and front contact
of relay 24, upper inner armature and back
contact of relay 14 to ground. Relay 37 pro-
vides a locking circuit for itself from battery,
lower winding of thisrelay,lower inner arma-
ture and front contact of relay 24,lower arma-
ture and front econtact of relay 37 to maintain
it operated after relay 14 is later operated as
will hereinafter be described. The operation
of relays 24 and 37 causes the operation of
relay 13 from battery to the winding of
this relay, upper inner armature and front
contact of relay 24 and upper armature and
front contact of relay 37, to ground. From
this point on the operations of the connector
is the same as for station to station calls, ex-
cept that the conference line is connected to
the stations from point 42 through operated
contacts of the relay 24 and that the ringing
of the individual subscriber in the conference
connection is not heard by the calling sub-
scriber. It should be noted that the con-
denser 32 is hot included in the conference
connection but oaly to the ring conductor
for ordinary calls to stbscribers.

The talking battery for the called lines is
furnished by the relays 12 associated with the
individual connectors of these lines. The
circuit from the talking battery for a called
line may be traced from battery, through the
lower winding of relay 12, lower outer arma-
tures and front contacts of relays 24 and 14,
through the subseriber’s loop, upper outer ar-
matures and front contacts of relays 14 and
24, upper winding of relay 12 to ground. It
should be noted that in this case the talking
battery for the calling line is furnished as in
station to station calls through the relay 12
of the connector associated with this line. It
should also be observed that a retardation
coil 44 is bridged across the tip and ring con-
ductors of conference line 42. This is for the
purpose of providing a path for the battery
and ground connection through the windings
of relay 87 and the brushes of the connector
of the calling line, in order to insure a good
electrical contact hetween these brushes and
the conference line terminals. This battery
and ground are hot serving as a talking hat-
tery in this connection.

If a line in the conference connection group
is busy in a connection in which it is a calling
line, when a conference call is originated,
the operation of relay 24 of the connector of
this line will connect the conference line to
the station and will release relay 37 and then
reoperate it by a circuit closed from battery
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through its lower winding to ground at the

- upper inner armature and back-contact of re-

lay 14. Relay 37 in operating cafises the op-
eration of relay 13 as hereinbefore described.
The connector will then restore to normal as
described in connection with a line to line call
except that a circuit is closed for the release
magnet to ground at the third upper armature

“and front contact of relay 24. The normal
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release circuit is not closed at this time as relay
12 will be operated due to the called subscrib-
er being engaged. ‘The connection of the con-
ference line with this station will then func-
tion in the manner hereinbefore described in
connection with an idle line, except that relay
14 will operate immediately without trans-
mitting ringing current to the called sub-
scriber if the receiver of this subscriber is
off the hook. The operation of relay 14 takes
place in the manner hereinbefore described
In connection with a line to line call ‘when
the called subscriber removed his receiver
from the hook. If the receiver of this sub-
scriber is on the hook his line is called in the
usual manner for line to line calls.

If a line in the conference group is busy
in'a connection in which it is a called line,
when a conference call is originated, the op-
eration of relay 24 of the connector of this
line will release relay 18 of this connector
and connect the conference line to the station.
The release of relay 18 will in turn cause the
release of relays 80 and 14 of this connector.
The release of relay 14 causes the operation
of relay 37 and this relay in turn causes the
reoperation of relay 18. If the receiver of
the called subscriber’s station is off the hook
relay 14 will immediately reoperate. If the
receiver of the called subscriber is on the hook
ringing current will be connected to this sta-
tion in the usual manner. Resistances 46 in
tip and ring conductors of the conference
line 42 are provided so that in case the line
of any subscriber in the conference group
should be crossed or grounded the conference
group arrangement will still be operative in
connection with the otheér stations in the
group.

Although this invention has only been
shown in connection with one circuit arrange-
ment it should be understood that it could
readily be applied to a number of other sys-
tems without departing from the spirit of
the invention and that it should only be lim-
ited by the scope of the appended claims.

What is claimed is:

1. In a telephone system, lines, an auto-
matic selecting switch for each line, means
responsive to the actuation of the switch of
any one of said lines for associating said
line with all of the other lines, and means =s-
sociated with the switch of each of said called
lines for individually applying ringing cur-
rent and talking current to the correspond-
ing called lines.

5

2. In a telephone system, lines, an auto-
matic switch associated with each line, means
responsive to the actuation of the switch of
any one line for connecting said line to all of
the other lines, means responsive to the es-
tablishing of such a connection and associat-
ed with the switches of said connected lines
respectively for applying ringing current to
said lines individually, and means effective
on the establishment of a connection to said
lines respectively and associated with the
switch of these lines respectively for remov-
ing the ringing current and supplying talk-
ing current to said lines individually.

3. In a telephone system, lines, an auto-
matic switch associated with each line, a
trunk, means for selecting said trunk in re-
sponse to the actuation of the automatic
switch of any one line, means individual to
the other lines responsive to the selection
of said trunk for applying ringing current
to said lines respectively, means rendered ef-
fective by the seizure of said other lines for
removing said ringing current from said lines
individually and for applying talking current
to said lines individually and for connect-
ing the trunkto said lines.

4. In a telephone system, lines, a connector
switch for each line, means responsive to the
actuation of the connector of any one of said
lines for establishing a line-to-line connec-
tion, and means responsive to the actuation of
the connector of any one of said lines for
connecting said line to all of the other lines
and for disabling any previous line-to-line
connection to any of said other lines.

5. In a telephone system, lines, a connector
switch for each line, means responsive to the
actuation of the connector of any one of said
lines for establishing a line-to-line connec-
tion, means responsive to the actuation of the
connector of any one of said lines for connect-
ing said line to all of the other lines, and
means for disabling any previous line-to-line
connections, the means for disabling a line in
this respect, whether a calling or a called
subscriber’s line, being individual to the con-
nection of the line thus disabled.

6. In a telephone system, lines, a connector
switch for each line, means responsive to the
actuation of the connector of any one of said
lines for establishing a line-to-line connection
and for establishing a conference connection
between all of said lines, and means respon-
sive to the establishing of a conference con-
nection for- disabling any previous line-to-
line connections.: '

7. In a telephone system, lines, an auto-
matic ‘selecting switch for each line, means
responsive to the actuation of the switch of
any one of said lines for connecting said line
with any other desired line, and means re-
sponsive to such a connection for applying
ringing current to the called line from. the
gwitch individual to said line and for sup-
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plying talking current to the connection from
the switch individual to the calling line.

8. In a telephone system, lines, a connec-
tor switch for each line, means responsive to
the actuation of the connector of any one
of said lines for establishing a line-to-line
connection and for establishing a conference
connection between all of said lines, means
associated with each connector operative in
case of a line-te-line connection to apply
talking current for the connection from the
means ascociated with the connector of the
calling subscriber’s line and to apply ringing
current from the means associated with the
connector of the called subscriber’s line and
operative in case of a conference connection
to apply both talking and ringing current
to the called subscribers individually from
the means associated with the connectors of
the called subscribers’ lines, respectively.

9. In a telephone system, lines, a connec-
tor switch for each line, means responsive
to the actuation of the connector of any one
of said lines for establishing a line-to-line
connection and for establishing a conference
connection between all of said lines, means
associated with each connector operative in
case of a line-to-line connection to apply
talliing current for the connection from, the
means associated with the connector of the
calling subscriber’s line and to apply ring-
ing current from the means associated with
the connector of the called subscriber’s line
and operative ‘in case of a confercnce con-
nection to apply both talking and ringing
current to the called subseribers individually
from the means associated with the connee-
tors of the called subscribers” lines, respeec-
tively, and to apply talking current to the
calling subscriber’s line from the means asso-
ciated with the connector individual to said
calling line.

10. In a telephone system, lines, an auto-
matic selecting switch for each line, means
responsive to the actuation of the switch of
any one of said lines for establishing a line-
to-line connection, means responsive to the
actuation of the switch of any one of said
lines for establishing a conference connec-
tion to all of the other lines, and means re-
sponsive to the establishing of a line-to-line
connection for transmitting an audible sig-
nal to the calling line and means responsive
to the establishing of a conference connec-
tion for omitting such signal to the calling
line. '

11. In a telephone system, groups of lincs,
a connector switch for each line. means re-
sponsive to the actuation of the connectors of
any of said lines for establishing line-to-line
connections and means responsive to the ac-
tuation of any one of the connectors of cer-
tain of said lines for connecting the asso-
ciated line with all of the lines simultane-
ously in any one of said groups.

1,763,161

12. In a telephone system, lines, a connec-
tor switch for each line, means responsive to
the actuation of the connector of any one of
said lines for establishing line-to-line eou-
nections, and means responsive to the actua-
tion of the connectors of certain of said lines
for establishing conference connections be-
tween certain of said lines and for disabling
any previous line-to-line connections between
any of said certain lines.

13. In a telephone system, lines, a con-
nector switch for each line, means responsive
to the actuation of the connector of any of
said lines for establishing line-to-line con-
nections, means responsive to the actuation of
the connector of one of said lines for estab-
lishing a conference connection to certain of
said lines, means responsive to the actuation
of the connector of another line for establish-
ing a conference connection to certain of said
lines, and means responsive to the establish-
ing of a conference connection for disabling
any previous line-to-line connection to any
of the lines invelved in said conference con-
nection.

14. In a telephone system, lines, a con-
nector switch for each line, means responsive
to the actuation of the connector of any one
of said lines for establishing a line to line con-
nection and for establishing a conference con-
nection between all of said lines, and means
responsive to the establishing of a conference
connection for disabling any previous line
to line connection in which the calling sub-
scriber has abandoned the connection by re-
placing his receiver on the switchhook.

In witness whereof, we hereunto subseribe
our names this 31st day of Oeteber 1928,

CHARLES D. KOECHLING.
GERALD V. KING.
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