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Method of Conducting an Intercom Communication
Between Two Cordless Telephone Handsets

1. Technical Field

The present invention relates generally to operat-
ing a cordless telephone device and specifically to
a method of conducting an intercom communication
between two cordless telephone handsets in a
telephone system incorporating a single base unit
and multiple battery powered telephone handsets.
While the present invention has utility in any
timing critical master - slave system having a
master clock generator and associated slave devices
synchronizing to the master device, the invention
has been disclosed in a cordless telephone embodi-
ment wherein multiple radio transmitter/receivers
transmit and receive signals on two or more radio
frequencies, such as found in a system implementing
a continuous frequency hopping and/or time division
duplex protocol. -

2. Background Art

Cordless telephones usually consist of one base
unit and one handset. The base unit sends voice and
data signals to its associated handset and receives
voice and data signals from the handset over a radio
frequency link. The data signals are utilized by
the base unit to manipulate the subscriber telephone
line, which is connected to the base unit. For
instance, the base unit detects a ring signal on the
telephone line and may further place the telephone
line in an off-hook state if so directed by the
user. The base unit further processes voice signals
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and transmits and receives both voice and data
signals.

Another function typically provided in a prior art
cordless telephone is the ability to conduct an
intercom conversation between a base unit and remote
handset. 1In an intercom mode a communication link
is established between the base unit and the handset
in the normal manner. If the base unit initiates
the intercom mode the handset typically sounds a
tone alerting the user that the base unit is at-
tempting to open a communication channel between the
base unit and the handset. The intercom tone typi-
cally differs from the tone used to alert the user
that the base unit is attempting to open a communi-
cation channel to the handset for purposes of proc-
essing an outside telephone call. Alternatively,
the handset may initiate the intercom mode and
signal the base unit accordingly.

Unlike the processing of a conventional telephone
call, be it outgoing or incoming, no connection is
made to the subscriber telephone line during an
intercom call between the handset and base unit.

Prior art cordless telephone devices which contain
provisions for conducting intercom communications
between a base unit and a handset, particularly a
timing critical cordless telephone device which
transmits and receives radio signals on two or more
radio frequencies implementing a continuous frequen-
cy hopping and/or time division duplex protoceol, do
not include the ability to have two handsets conduct
an intercom communication independent of the base
unit. Such systems are by design extremely time



critical and is wholly dependent upon synchronizing
each of the radio transmitter/receiver which make up
the system so that communication channels may be
opened. One radio transmitter/receiver is typically
designated as the master and serves to provide
master timing. All other radios in the systemn,
designated slaves, synchronize themselves to the
master. Without the ability to synchronize, no
radio can communicate with another radio in the
system. Thus, omitting the base unit from the
communication link would in prior art systems deny
the handsets access to the master system timing
being maintained by the base unit such that, in a
frequency hopping and/or time division duplex sys-
tem, no two handsets could synchronize or communi-
cate with one another.

Accordingly, it is an object of the present inven-
tion to provide a method of conducting an intercom
call between two handsets in a cordless telephone
wherein multiple radio transmitter/receivers trans-
mit and receive signals on two or more radio fre-
quencies implementing a continuous fregquency hopping
and/or time division duplex protocol.

It is a further object of the present invention to
provide a method for designating a handset as tempo-
rary timing master for the duration of an intercom
call and relinquishing all master status upon com-
pletion of the call.

These and other objects of the present invention
will become apparent in light of the present appli-
cation, specification, claims and drawings.
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A preferred embodiment of invention relates to a
method for conducting an intercom conversation
between two handsets which, together with a master
base unit comprise a cordless telephone system which
operates in a frequency hopping spread spectrum
and/or time division duplexing mode.

In a conventional communication mode, communica-
tion is established via a radio link between a
handset and the base unit where communication may
take the form of an outgoing or incoming telephone
call, an intercom call, or other maintenance opera-
tions which must take place between a handset and
base unit.

If two handsets desire to engage in an intercom
call between one another, a direct link is estab-
lished between the two handsets, independent of the
base unit. However, under normal operating condi-
tions, exclusive of handset to handset communica-
tion, the base unit provides master timing for all
of the radio units (master and slaves) which com-
prise the telephone system. Accordingly, a communi-
cation link which is established directly between
two handsets excludes the base unit from active
participation and precludes its ability to function
as the system timing master. Accordingly, to con-
duct a handset to handset intercom call the role of
timing master is passed from the base unit to the
handset which initiates the intercom call. Upon
completion of the intercom call, the handset initi-
ating the intercom call relinquishes the role of
system timing master and passes the function back to
the base unit.



Fig. 1 of the drawings is a block drawing illus-
trating the steps comprising the method of handing
over time master status from the base unit to the
handset; and

Fig. 2 of the drawings is a block drawing illus-
trating the steps comprising the method of returning
time master status to from the base unit from the

handset.

While this invention is susceptible of embodiment
in many different forms and in many different sys-
tems, there is shown in the drawings and will herein
be described in detail, one specific embodiment in
one representative system with the understanding
that the present disclosure is to be considered as
an exemplification of the principles of the inven-
tion and is not intended to limit the invention to
the embodiment or the system illustrated.

Fig. 1 of the drawings discloses one embodiment of
the invention the method of conducting an intercom
communication between two cordless telephone hand-
sets, and specifically the method 100 of transfer-
ring from the master radio transmitter/receiver to
the one of the two or more slave radio
transmitter/receivers the responsibility of provid-
ing master timing for the system upon an intercom
call between two of the two or more slave radio
transmitter/receivers. The method comprises the
following steps.

The slave radio transmitter/receiver, the handset,
transmits to the master radio transmitter/receiver,



the base unit, a request to initiate an intercom
call to another handset, step 101. Upon receiving
from the handset a request to initiate an intercom
call the base unit transmits to the handset a mes-
sage granting the handset's request to initiate an
intercom call, step 102.

Upon receiving from the base unit the message
granting the handset's request to initiate an inter-
com call, the handset transmits a link release
message to the base unit, step 103. The base unit
upon receiving the link release message in turn
transmits to the handset a message granting the
handset's request for master status and transfers
into a slave mode, step 104. The handset, in turn,
upon receiving the message granting master status
transfers into master status mode and transfers to
the base unit a message accepting the transfer of
master timer, step 105.

The base unit upon receiving a MASTER ACCEPT
message from the handset indicating that the handset
has accepted the role as master timer, in turn,
transmits to the handset a MASTER ACKN message
signifying to the handset that the master has ac-
knowledged that the handset is operating in the
master mode serving as the master timer, step 106.

Upon the handset's receipt of the MASTER ACKN
message, the handset takes over as the master for
the telephone system, step 107.

Associated with each step is a time-out function
whereby the system is able to recognize that a
message which either the base unit or handset ex-
pects to receive has in fact not been received



within an allotted time. Should any of such time-
outs expire it is assumed that the attempt to tempo-
rarily transfer master status from the base unit to
the handset has failed. Upon such failure the
handset shall revert into the slave mode and the
base unit shall revert into the master mode.

The handset upon assuming master mode status will
act in most respécts as though it were the base unit
and, in particular, it shall provide synchronization
maintenance to the other handset and the base unit.

Fig. 2 of the drawings discloses one embodiment of
the invention the method of conducting an intercom
communication between two cordless telephone hand-
sets, and specifically the method 200 of returning
to master radio transmitter/receiver from the tempo-
rary master the responsibility of providing master
timing for the system upon conclusion of an intercom
call between two of the two or more slave radio
transmitter/receivers. The method comprises the
following steps.

Upon conclusion of an intercom call, the handset
which initialized the intercom call, the temporary
master, will transmit to the base unit a message
granting to the base unit timing master status, step
201. The temporary master, the handset, will then
revert to the slave mode, step 202.

In response to the base unit receiving the message
granting timing master status message the master
will revert to the master mode and transmit to the
handset a MASTER ACCEPT message, step 203, indicat-
ing that the master has accepted the grant of timing
master from the temporary master, the handset.



The handset, in turn, upon receiving the MASTER
ACCEPT message transmits to the base unit a MASTER
ACKN message acknowledging the acceptance of the
grant of timing master status, step 204.

Upon the base unit receiving the MASTER ACKN
message from the handset, acknowledging acceptance
of the grant of timing master status, the base unit
will take over as the timing and protocol master,
step 205.

Again, Associated with each step is a time-out
function whereby the system is able to recognize
that a message which either the base unit or handset
expects to receive has in fact not been received
within an allotted time. Should any of such time-
outs expire it is assumed that the attempt to return
temporary master status to the base unit has failed.
Upon such failure the handset shall revert into the
slave mode and the base unit shall revert into the
master mode. ,

The foregoing description and drawings merely
explain and illustrate the invention and the inven-
tion is not limited thereto, except insofar as the
appended claims are so limited and as those skilled
in the art who have the disclosure before them will
be able to make modifications and variations therein
without departing from the scope of the invention.
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1. A method of conducting an intercom communica-
tion between two cordless telephone handsets, in a
system having:

- a first radio transmitter/receiver designated
as the master which in normal operation maintains
system timing;

- two or more radio transmitter/receivers
designated as slaves which in normal operation
synchronize to said first radio transmitter/receiv-
er,

- each of the radio transmitter/receivers being
capable of transmitting and receiving signals be-
tween one another on two or more radio frequencies,
each frequency comprising a communication channel,

the method comprising the steps of:

- requesting from the first radio temporary master
status to one of the two or more slave radio trans-
mitter/receivers upon user initiation of an intercom
communication;

- transferring from the master radio transmit-
ter/receiver to the one of the two or more slave
radio transmitter/receivers the responsibility of
providing master timing for the system upon an
intercom call between two of the two or more slave
radio transmitter/receivers; and

- transferring from the slave radio
transmitter/receiver to the master radio transmit-
ter/receiver the responsibility of providing master
timing for the system upon conclusion of an intercom
call between slave radio transmitter/receivers.



2. A method of conducting an intercom communica-
tion between two cordless telephone handsets, in a
system having:

- a first radio transmitter/receiver designated
as the master which in normal operation maintains
system tinming;

- two or more radio transmitter/receivers
designated as slaves which in normal operation
synchronize to said first radio transmitter/receiv-
er,

- each of the radio transmitter/receivers being
capable of transmitting and receiving signals be-
tween one another on two or more radio frequencies,
each fregquency comprising a communication channel,

the method comprising the steps of:

- transmitting from a slave radio
transmitter/receiver to the master radio transmit-
ter/receiver a request to initiate an intercom call
to another slave radio transmitter/receiver;

- transmitting from the master radio transmit-
ter/receiver to the requesting slave radio transmit-
ter/receiver a message granting the request to
initiate an intercom call;

- transmitting from the slave radio transmit-
ter/receiver to the master radio transmitter/re-
ceiver a link release message;

- transmitting from the master radio transmit-
ter/receiver, in response to receiving said link
request message on said master radio
transmitter/receiver, a message granting to the

10



slave radio transmitter/receiver timing master sta-

tus;
- in response to receiving said timing master
status message on said slave radio

transmitter/receiver, transferring said slave radio
transmitter/receiver into master mode and transmit-
ting from the slave radio transmitter/receiver a
message accepting the grant of timing master status;

- in response to receiving said ﬁe%éage accepting
the grant of timing master status on said master
radio transmitter/receiver, transmitting from said
master radio transmitter/receiver a message acknowl-
edging the acceptance of the grant of timing master
status; and

- in response to receiving said message ac-
knowledging acceptance of the grant of timing master
status, transferring the slave radio
transmitter/receiver the status of protocol master.

3. A method of transferring timing master status
from a master to a slave radio transmitter/receiver
toward conducting an intercom communication between
two cordless telephone handsets, in a system having:

- a master radio transmitter/receiver designat-
ed as the master which in normal operation maintains
system timing;

- two or more slave radio transmitter/receivers
designated as slaves which in normal operation
synchronize to the master,

- each of the master and slaves being capable
of transmitting and receiving signals between one

11
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another on two or more radio frequencies, each fre-
quency comprising a communication channel,

the method comprising the steps of:

- transmitting from a slave to the master a
request to initiate an intercom call to another
slave;

- transmitting from the master to the request-
ing slave a message granting the request to initiate
an intercom call;

- transmitting from the slave to the master a
link release message;

- in response to receiving said link request
message on said master transmitting from the master
a message granting to the slave timing master sta-
tus;

- in response to receiving said timing master
status message on said slave, transferring said
slave into master mode and transmitting from the
slave a message accepting the grant of timing master
status;

- in response to receiving said message accepting
the grant of timing master status on said master,
transmitting from said master a message acknowledg-
ing the acceptance of the grant of timing master
status; and

- in response to receiving said message ac-
knowledging acceptance of the grant of timing master
status by the slave, transferring to the slave the
status of protocol master.

4. A method of returning timing master status to
a master from a temporary master, slave radio trans-

12



A

mitter/receiver upon concluding an intercom communi-
cation between two cordless telephone handsets, in a
system having:

- a master radio transmitter/receiver designat-
ed as the master which in normal operation maintains
system timing;

- two or more slave radio transmitter/receivers
designated as slaves which in normal operation
synchronize to the master,

- each of the master and slaves being capable
of transmitting and receiving signals between one
another on two or more radio frequencies, each
frequency comprising a communication channel,

the method comprising the steps of:

- transmitting from the temporary master to
the master a message granting to the master timing
master status and returning the temporary master to

slave status;
- in response to receiving the message grant-

ing timing master status message on the master,
returning the master to master mode and transmitting
from the master a message accepting the grant of
timing master status;

- in response to receiving the message accepting
the grant of timing master status on the slave,
transmitting from the slave a message acknowledging
the acceptance of the grant of timing master status;
and

- in response to receiving said message ac-~
knowledging acceptance of the grant of timing master
status on the master, transferring to the master the
status of protocol master.

13



Patents Act 1977 Application number

£xaminer's report to the Comptroller under

Section 17 (The Search Report) _|4-A| eB 9311208.5

Relevant Technical fields

(i) UKCl (Edition 1, ) H4K (KY4P,KY4M,KY4);
H4L (LDLX,LECTE)

(ii) Int Cl (Edition 5 ) HO4M 1/72; HO04Q 7/04

Databases (see over)
(i) UK Patent Office

(i) oNLINE : wPI

Search Examiner

N W HALL

Date of Search

28 JULY 1993

Documents considered relevant following a search in respect of claims

1-4

Category Identity of document and relevant passages Relevant to
(see over) claim(s)
A GB 2240690 (INT MOBILE MACHINES)
A US 4893334 (PARNELLO)
&

SF2(p) ms - doc99\fil001899



it~ i 4 Haeiilily Of document anad reievant passages Relevant
— |5 — to claim(s

Categories of documents

X: Document indicating lack of novelty or of P: Document published on or after the declared

inventive step. priority date but before the filing date of the

indicati . . . resent application.
Y: Document indicating lack of inventive step if present applicat

combined with one or more other documents of the E: Patent document published on or after, but with
same category. priority date earlier than, the filing date of the

e present application.
A: Document indicating technological background .
and/or state of the art. & Member of the same patent family,

corresponding document.

Databases: The UK Patent Office database comprises classified collections of GB, EP, WO and US

patent specifications as outlined periodically in the Official Journal (Patents). The on-line databases
considered for search are also listed periodically in the Official Journal (Patents).



