TII!E OF | NVENT!I ON' TELEPHONE EXCHANGE BACKGROUND OF THE 1 NV ﬂ»f*ﬂlsdﬂﬂayp
invention relates to a tel ephone exchange. I n recent years, telephone : \
exchanges havi ng radi o comuni cation equi prent have devel oped and installed

in 5 the prem ses of, for exanple, companies or enterprises. In these
exchanges, portable radiotelephones in addition to the wire tel ephones can

be registered and used as ext efFiLRNOFCIPRRTRIN These radi ot el ephones

i ncl ude ones capabl e of 10 commumrcating onty through the private exchange
provided within the associ at efEEFPRONE ERCHASiGEIes whi ch have the functions

of not only access to their own PBX, but also access to the base unit of

the honme cordl ess telephone system and to the external base §ba£%g2$\15

In the future, it wll supposed that a firmrents radiotel eph to the
-enpl oyees i BACKCRE Qﬂpyogngﬁﬁﬁéyvaglﬁﬁhber of such workers who al ways

individually carry a radi ot.el ephqne w h themis ingreased. |f .radio-
t el ephones are rent t %éﬁpFBYE 150 59 &P ﬁﬁi ope exchange.

In recent years, telephone exchanges having radio

*‘

_commnnication equipment have developed and installed in a
5'lthe premises of, for example, companies or enterprises. "
In these exchanges, portable radiotelephones in addition

to the wire telephones can be registered and used as
extension telephones.
These radiotelephones include ones capable of
10 communicating only through the private exchange provided
within the associated enterprise and ones which have the
functions of not only access to their own PBX, but also
access to the base unit of the home cordless telephone
system and to the external base stationm.

15 In the future, it will be supposed that a firm
rents radiotelephones to the employees individually and
that the number of such workers who always individually
carry a radiotelephone with them is increased; If radio-
telephones are rent to employees by a company for private

20 use as well as for job, the workers can always carry the
radiotelephones with them not only for their jobs but
aiso for private time.

However} when radiotelephones are lent to a
large number of employées by a firm, a great number of

+25 - radiotelephones are registered as extension terminals in



20 #se as well as for job, the workers can always carry the radiotel ephones - -
with themnot only for their jobs but also for private tine. However, when
‘radi otel ephones are lent to a |arge nunber of enployees by a firm a great
nunber of 25 radiotel ephones are registeged as extension termnals in

-2- the PBX within the conpany, and extension dial nunbers are assigned to
the term nakhe BBRC®ithdnexhenTompatiyyl abidrexten¥iondidial enpdssrs/ el y
allotted to the wire tel ephones placed on the disks, it is necessary that 5
nunmer ous exaeessassidned tontthes teemimadged Sinidec tBeXexttensddn iddgl if the
di al nunbers of the extension wire tel ephones placed on the disks are

di fferent fpumberssaref alse respectiveiynadleoddedota fdesarirenpl oyees,
calling between the workers will be disturbed by the two 10 different
nunbers gi vERLEPhoREs RaKed omdhe diskfo Wit & ARG Yarkhat

r adi ot el ephone
%p numerous extension dial numbers be managed in the PBX.

)

In addition, if the dial numbers of the extension wire
telephones placed on the disks are different from those
of the radiotelephones used by the same employees,
calling between the workers will be disturbed by the two

10 different numbers given to each worker.

| When the two wire telephone and radiotelephone
are given to each of the employees, we desire to use the
wire telephone when sitting at their disk and use the
radiotelephone when leaving their desk. However, in the

15 prior art, when a worker wants to leave the desk and move
to another room while speaking over the wire telephone,
it is necessary that a key on the wire telephone be
operated to transfer and that the extension number of the

radiotelephone be dialed.

20 SUMMARY OF THE INVENTION
In view of the above prior art, this invention
is to provide a telephone exchange capable of easily
6perating any one of the juxtaposed and registered
radiotelephone and wire telephone by only specifying one
25 extension dial number, for example, individually calling
the radiotelephone and the wire telephone or transferring

a call from one telephone to the other without again
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are given to each of the enployees, we desire to use the wire tel ephone
when sitting at their disk and use the radiotel ephone when | eaving their

< desk. However, in the 15 prior art, when a worker wants to | eave the desk
and nove to another room while speaking gver the wire tel ephone, it is
necessary that a key on the wire tel ephone be operated to transfer and that

the extensi gapplyitiy dhd kxtendivhedpo el al ed. 20 SUMVARY OF THE
| NVENTION I n view of the above prior art, this invention is to provide a

tel ephone exchange caThusg dn @atidlephmentaxchamye @i tiie tirveventiamppsed
and regi stered radiotel ephone and wire tel ephone by only specifying one 25
ext ensi on dithieneugrse proyidsedaeitensioh \pankd |staks istprage MeARS el ephone
and the wire tel ephone or transferring a call fromone tel ephone to the
ot her withot@vVidg & table fopsuxtapasiaganchegiskering ithe .
5 physical numbers of the extension ports for wire
telephones in association with the physical numbers of
the extension ports for radiotelephones, and control
means for controlling sudh that when one of one-type
telephone extension pofts of the juxtaposed radio-
10 telephone extension ports and wire telephone exfension
.ports is operated by supplying a certain extension dial
number, the other associated one can also be operated
without supplying another extension dial.number.
Therefore, both the juxtaposed and registered wire
15 telephone and radiotelephone can be operated by only
specifying one extension dial number.
Moreover, in addition to the above extension
ports status storage means, there are provided operated
telephone type discriminating means for deciding what
20 type of telephone is connected to an extension port, and
control means for controlling such that when one of the
juxtaposed and registeredltelephones is tried to operate
during the operation of the other one, the other
telephone can notify the one telephone of its operation.
25 Therefore, when one of the juxtaposed and registered wire
telephone and radiotelephone is tried to operate during

the operation of the other one, the other telephone can

notify the one telephone of its operation.



“Thus, in a tel ephone exchange of the invention, there are provided
extension ports status storage neans having a table for juxtaposing and
<registering the 5 physical nunbers of the extension'ports for wire
tel ephones in association with the physigal_. nunbers of the extension ports
for radiotel ephones, and control neans for controlling such that when one

of one-type tel ephone g1k8nsSianaBaitsofl tbhehelsbaresesticndion Horta ephone
extension ports and wire tel ephone extension ports is operated by supplying -

a certai n exgeashsnstdbehgeusibahs,! thetehatireaproviidiedd busy talephomebe
operated wi thout supplying another extension dial nunber. Therefore, both
t he j uxt aposegpendtorgget meadswifoe sEotrdngpwhicha e Lephioneeligpliondhean be
operated by only specifying one extension dial nunber. Moreover, in
addi ti on to ofif-hbokestsatenvhen phet wigeatedephongyeomzadioteiaphane
provi ded operated tel ephone type discrimnating neans for deciding what 20
type of tB8l egRBRECted:§AN AR EFLERSIAN POSHSs ién 1Fothe Qfd - St s for

icgn{ : ?le'ldi ? g %g%ga%:gggme egtgr}gg%f mteg%sj %t::'a%%%%q.nagn% rc:(f'%insrlte r%q'nfc‘?xl G nhones

extension telephone uses, and control means for control-
ling such that when one of the juxtaposed extension
telephone and radiotelephone is tried to operate during

10 the operation of the other telephone, the one telephone
can interrupt the talking channel of the other telephone,
and that in the later telephone conversation, even if the
one telephone is in the on-hook state, the telephone
conversation can be maintained as long as the other

15 telephone is in the off-hook state. Therefore, if one of
the juxtaposed and registered wire telephone and radio-
telephone is tried to operate even during the operation
of the other one, it can interrupt the talking channel of
the other telephone, and in the later telephone conversa-

20 tion, even if one of those telephones is made in the
on-hook state, the talking channel can be maintained as
long as the oﬁher telephone is in the off-hook state.

Moreover, in addition to the extension ports

sﬁatus storage means, there are provided simultaneous

25 call setting means for storing whether simultaneous
calling is made or not when the called telephone is
juxtaposed and registered in association with the other

associated telephone, and control means for controlling
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during the operation of the other one, the other tel ephone can notify the.
one tel ephone of its operation. 25 Therefore, when one of the juxtaposed
and regi stered wire tel ephone and radiotel ephone is tried to operate during
t he operation of ‘the other one, the otheg Lel ephone can notify the one

tel ephone of its operation. -4- Also, in addition to the above extension
ports stat usutihorigit W ord & thee JbEbHpsbd UmA txd@idteed VPperts or age
means for storing which tel ephone is in the off-hook state when the wire

t el ephone onis ashildied e@Emha £ sHonnbame=bus cal kivigniss osetpoin €thein t he

of f-hook state, busy channel storage neans for storing a channel which an
ext ensi on t @igpHaeneons caldd saftiing neans;, fhoth dthe orire | trlephone hat
when one of the juxtaposed extensiaon tel ephone and radiotel ephone is tried

to operate

And Fpdiptalpphang At FhefassRCIAtRG RUTH AR DR Hea

i i her | hon
tel ephong can I MGHAPt KIS SAK NG AN Al s dd Garcd el gd LRI i re

10

15

20

25

telephone and radiotelephone at the associated ports can
be simultaneously called.

Furthermore, in addition to the extension ports
status storage means, there are provided called telephone
type discriminating means for deciding whether the called
telephone is wire type or radio type, and control means
for controlling such that when one of the juxtaposed and

registered extension wire telephone and radiotelephone is

- called, the wire telephone or radiotelephone can be

individually called in accordance with the called

telephone type discriminating means. Therefore, the

" juxtaposed wire telephone and radiotelephone at the

associated ports can be individually called.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram of a telephone
exchange of embodiment 1 of the invention.

Fig. 2 shows a table of extension physical
numbers and associated extension dial numbers in the
telephone exchange of embodiment 1 of the invention.

Fig. 3 shows a table of juxtaposed and

registered radio extension physical numbers and wire

extension physical numbers in the teléphone exchange of
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and that in the later tel ephone conversation, even if the one tel ephone is. -
in the on-hook state, the tel ephone conversation can be maintained as | ong
as the other 15 telephone is in the off-hook state. Therefore, if one of
the juxtaposed and registered wire tel gpgope and radio- telephone is tried
to operate even during the operation of the other one, it can interrupt the

t al ki ng charsalodiimdrd® VidErtHee! BpFsEiomnd in the | ater tel ephone
conversa- 20 tion, even if one of those tel ephones is made in the on-hook

state, the tal king chanitel &ais ke cantital NEdhatsi dwriglack tdiagtrdamrofel ephone
Is in the off-hook state. Moreover, in addition to the extension ports
st at us st or d&the reskephanerexchange ovf datbedingntinkoef tite tmventioni ng
means for storing whether simultaneous calling is made or not when the

call ed tel ephone is jBd&Gpoed BiE. riBiand Big i SGsskeY 226k @¥eRtt he ot her

associ ated tel ephone, and control peans for controllin -5-
5 format of telephone information in the telébhone exchange

of embodiment 1 of the invention.

Fig. 6 is a flowchart showing the operation of
the telephone exchange of embodiment 1 of the invention.

Fig. 7 is a control function block diagram of a

10 telephone exchange of embodiment 2 of the invention.

Fig. 8A, Fig. 8B and Fig. 8C show each event
format of telephone information in the telephone exchange
of embodiment 2 of the invention.

Fig. 9 is a flowchart showing the operation of

15 the telephone exchange of embodiment 2 of the invention.

Fig. 10 is a control function biock diagram of
a telephone exchange of embodiment 3 of the invention.

Fig. 11 is a connection diagram of channel
means in the telephone exchange of embodiment 3 of the

20 invention.

Fig. 12A and Fig. 12B are a flowchart showing
the operation of the telephone exchange of embodiment 3
of the invention.

Fig. 13 is a control block diagram of a

25 telephone exchange of embodiment 4 of the invention.

Fig. 14 is a flowchart showing the operation of

the telephone exchange of embodiment 4 of the invention.

Fig. 15 is a control function block diagram of



“such that when. one of the j uxtaposed and registered ports is called, and if
sinmul taneous calling is set in the simultaneous call setting neans, both

<the wire tel ephone and radiotel ephone at the associated ports can be called
5 at a tine. Therefore, the juxtaposed ang registered wire tel ephone and
radi ot el ephone at the associated ports can be sinultaneously call ed.

Furt her nor e, ai teddghbnen e&:&hhh?eebtfemjﬂ@&{ts 550 theSlighvadft itiANs, there
are provided called tel ephone 10 type discrimnating nmeans for deciding

whet her the called tel &igonaéi showse ongp Eorinatadifo infrmariibre @EY Gln Means
for controlling such that when one of the juxtaposed and registered
extensi on wi Fallereprdmphone typeoddseptimimatingaieans time tlier e t el ephone
or radiotel ephone can be 15 individually called in accordance with the
cal | ed tel epk8hEPhPRE GF§B§P§FnQ€iﬁ@bﬁéém§ntTgepéf?h§ unﬂ?qﬁuxgappzedlrnre
| ephone_and radi ot el gphone_at, the associ ated ports can be indiyvidually
22 ng. BRI EF DESCRI PT %Q‘OE'ITHE BrAWPKCBax showing therioperatiom aff ock

di agram of achg! £RYERRORL°BARAENGE E QTR ehe”s LI chl Tidedbson.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiments of the invention will hereinafter

be described with reference to the accompanying drawings.
10 (Embodiment 1)

Fig. 1 is a block diagram of the telephone
exchange of embodiment 1 of the invention. Referring to
Fig. 1, reference numeral 100 represents the telephone
exchange of embodiment 1 of the invention which is

15 installed in, for example, a company or enterprise.
Shown at 006a, 006b, ... are wire telephones which are
connected to the wire extension ports of the telephone
exchange 100, and at 008a, 008b, ... are radiotelephones
which let the users communicate by wireless through the
20 radio extension ports of the telephone exchange 100. The
radiotelephones 008a, 008b, ... in this embodiment are
used not only exclusively for the telephone exchange 100
- but also for the access to, for example, the base unit of
home cordless telephone system and the external public
25 base stations.
The telephone exchange 100 also includes a main

wire interface 002 for main wires 001, a wire extension
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" Fig. 2 shows a table of extension physical numbers and associ ated extension
di al nunmbers in the tel ephone exchange of enbodinent 1 of the invention. 25
Fig. 3 shows a table of juxtaposed and regi stered radi o extension physi cal
nunbers and wi re extension physical nugbgrs in the tel ephone exchange of

-6- enbodinent 1 of the invention. Fig. 4 is a control function bl ock

di agram of tiyfcdet £ 0005 ek SP e WirebelepRthed 0064 Ne006BENLLON. aFi g.
5A, Fig. 5B and Fig. 5C show.each event 5 format of tel ephone infornmation

in the tel epladio esxctengionfirtdofacent01 Hoérttikkei nradbdtebephones6 is a
fl owchart showi ng the operation of the tel ephone exchange of enbodi ment 1
of the inver@08m, (O8p, 7.i s, camdncomhufiicgtion passagedi ayitohdhga 10
t el ephone exchange of enbodi nent 2 of the invention. Fig. 8A, Fig. 8B and
Fi g. 8C showrean$ @Q2nfor making speech channels between the exten-
5 sion telephones or between the main lines and the
extension telephones. In addition, shown at 021 is a
dial tone source for generating a dial tone signal, and
at 022 is a busy tone source for generating a busy tone
signal. |
10 Also, there is shown a control unit 010, which
analyzes the information transmitted through the wire
extension interface 005, the radio extension interface
007 and the main line interface 002, and controls each
portion of the telephone exchange.
15 Fig. 4 shows the construction and control flow
of the control unit 010 in this embodiment. Referring to
Fig. 4, there is shown a radio extension information
converting means 101 for converting the information sent
from the radio extension interface 007 into wire
20 telephone information. There is also showh extension
ports status storage means 009 for storing the state of
" the extension ports. The control unit 010 of this
embodiment includes the extension ports status storage
means 009 and the radio extension information converting
25 means 101 as described above.
The extension dial numbers are respectively

registered in association with the extension physical

numbers of the extension telephones. Fig. 2 shows an
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format of t el ephone information in the felephone exchange of enbodi nent 2
of the invention. Fig. 9 is a flowhart showi ng the operation of 15 the
t el ephone exchange of enbodinent 2 of the invention. Fig. 10 is a control

function bl ock diagramof a tel ephone gxghange of enbodiment 3 of the

invention. Fig. 11 is a connection diagramof channel neans in the

tel ephone ewsaniple &f YR HABIY of &hd SctEhd v PHyBkcdl hurbdyrsind Fi g.

12B are a .fl owchart showi ng the operation of the tel'ephone exchange of
enbodi ment Znedf thiee agsovilated dxtenslidbn dialk onindserd) ockhil aghble ofisa 25
t el ephone exchange of enbodinment 4 of the invention. Fig. 14 is a flowhart
show ng t he shiomest iion tife taxteans iqrhortex dtaigs ftordoslimeans 009. t he
nvention: B9 nia ‘table, the extenaion ports # 000.. 4 015 are the
5 ports for the radiotelephones, and the extension ports
# 016...# 024 are the ports for the wire telephones. As,
for example, shown in Fig. 2, an extension dial number
"301" is registered at the extension port # 000 for
radiotelephone, and an extension dial number "302" at the
10 extension port # 001 for radiotelephone. 1In addition, an
extension dial number "402" is registered.at the exten-
sion port # 016 for wire telephone.
In addition, the extension ports status storage
means 009 has stored therein a juxtaposition registration
15 table for registering the physical numbers of extension
ports for wire telephones in association with the
physical numbers of extension ports for radio telephones
as shown in Fig. 3. When two separate radiotelephone and
wire telephone are juxtaposed, the wire telephone exten-
20 sion physical number to be juxtaposed is written in
association with the radiotelephone extension physical
number. As, for example, shown in Fig. 3, the extension
physical number # 016 for wire telephone is written in
association with the extension physical number # 000 for
25 radiotelephone, so.that-the radiotelephone of extension
port # 000 and the wire telephone of extension port # 016

are juxtaposed and registered. Therefore, this extension

ports status storage means 009 juxtaposes and registers
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a tel ephone exchange of enbodinent 5 of the invention. Fig. 16 shows one
format of information set in called tel ephone type discrimnating neans in
t he tel ephone exchange of enbodinent 5 of the invention. 5 Fi g.
17 is a flowchart show ng the operati Qnqf 1 he tel ephone exchange of

enbodi nrent 5 of the invention. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
Enbodi ment s gafe tdFe d dNityVids wierei teldphonss 06064 | beoel) | D, r&h@r ence
to the acconpanyi ng drawi ngs. 10 (Enbodinment 1) Fig. 1 is a block diagram
of the tel epnenofex pings iftye rdb dtativtdl epphdries | 0082} | @08b Ref erinng to
Fig. 1, reference nuneral 100 represents the tel ephone exchange of

enbodi mrent bng epttensicmtpant weathat i&ither dnedf telephonanpar, a

conpany or enterprise. Shown at 006a, 006b, ... are wire tel ephones which
are connect &e panated iy onlehSRAFPEFing Rither (ane PHRXERRHEARe 100,
and at 008a,,.0Q08b, ... are radi otel ephones which |l et the users comunicate

by wirel ess o MPREES 20 radi o extension ports of the tel ephone exchange

100 The radi ot el ephorgs, 0083, A08P-psres | dbdils SEBIUEMaR, 009

can also store information on the current state of each
extension port, or of whether the receiver of each
telephone is hung up (on-hook state) or removed from the

10 hook(off-hook state).

Fig. 6 is a flowchart showing the operation of
the telephone exchange of this embodiment when one of the
telephones at any juxtaposed and registered extension
ports is made in the off-hook state.

15 Referring to Figs. 4 and 6, when the wire
telephone (006a at the corresponding juxtaposed and
registered extension ports is made in the off-hook state
(step 101 in Fig. 6), the off-hook information from the
wire telephone 006a is transmitted through the wire

20 extension interface 005 and the channel means to main
control means 004. The main.control means 004 checks the
current state of the associated extension ports in the
extension ports status storage means 009 (step 103). If
the state of the corresponding extension ports have so

25 far been in the on-hook state, the normal off-hook state
transition processing (step 105) is executed. At this
step, the wire telephone 006a is controlled to enter into

the off-hook state through the wire extension interface
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used not only exclusively for the tel ephone exchange 100 but also for the .
access to, for exanple, the base unit of honme cordl ess tel ephone system and
the external public 25 base stations. The tel ephone exchange 100 al so
includes a main wire interface 002 for_ngin wres 001, a wire extension
-8- interface 005 for the wire.tel ephones 006a, 006b, ..., a radio

extensi on i oy f &Rl Erdhr (it el andie s0 0 Seonté®bs the, and

comuni cati on passage switching neans 003 for maki ng speech channel s

bet ween t he poditntts forsicouplelep e svinre bist egshond 0 06a nanhd nelse adilal he
extensi on tel ephones. In addition, shown at 021 is a dial tone source for
gener ati ng d&atiealsquree d2haindendcthe @atral obHutlye tumin soomtrol or
generating a busy tone signal. 10 _Al'so, there is shown a contro
unit 010, wmeansfl4.zedMargoven orthe iexteansiehi PORES (Fiateh sHeragee

5 means 009 stores the information indicating that the
corresponding extension ports have been made in the
off-hook.

If the associated extension ports are already
in the off-hoock state (the other telephone, or radio-

10 telephone 008a at the juxtaposed and registered extension
ports is in the off-hook state), the wire telephone
off-hook information is neglected (step 104).

When the other telephone, or radiotelephone
008a at the corresponding juxtaposed and registered

15 extension ports is made in the off-hook state (step 101),
the off-hook information from the radiotelephone 008a is
transmitted through the radio extension interface 007 and
the channel means to the main control means 004. At this
time, the radio extension informatién converting means

20 101 converts the radiotelephone off-hook information into
information of the same format as that sent from the wire
telephone 006a (step 102).

| Figs. 5A, 5B, 5C show each event format of
telephone information. Referring to Fig. 5A, there are

25 shown a wire event format 111 which is transmitted from
the wire telephones 006a, 006b,... through the wire
extension interface 005 to the main control means 004,

referring to Fig. 5B a radio event format 112 which is



extensi on interface 005, the radio extension interface 007 and the main - - -~

line interface 002, and controls each portion of the tel ephone exchange. 15
Fig. 4 shows the construction and control flow of the control unit 010 in
this enbodiment. Referring to Fig. 4, _there is shown a radi o extension

i nformati on converting neans 101 for converting the information sent from
the radi o eskatsifeom the' addotelephionesd VD8] todshane thi¥ougmtite. There
is al so shown extension ports status storage neans 009 for storing the
state of theadibeextensjion intérfacent00dl, amd dElfermfingito dhigndiStra

I ncl udes the extension ports status storage neans 009 and the radio

ext ensi on | coovextiedn radive eventd Formednd 1680 preduned: finom thso\wadithe
extension dial nunbers are reSpectiveI% regi stered in association with the

ext ensi on pRF&EBgLoRuipEerigee 007 fiagh toethighardn qanirol NRARS an
- 5 004.

Since the wire extension physical number # 016
is written in association with the radio extension
physical number # 000 as shown in Fig. 3 so that the
radiotelephone 008a at the extension port # 000 and the

10 wire telephone 006a at the extension port # 016 are
juxtaposed and registered, the radio event format 112
from the radioteiephone 008a is converted at step 102.
Thus, the radio event format 112 is converted into the
same format as the wire event format 111, or into the

15 radio event format 113. Since the wire event format 111
is the same as the radio event format 113 after conver-
sion, the main control means 004 receives and processes
the off-hook information from the radiotelephone 008a as
if it were sent from the wire telephone 006a, though the

20 radiotelephone 008a is made in the off-hook state.

When the main control means receives and
processes the off-hook information, it checks the current
state of the extension ports in the extension ports
status storage means 009 (step 103 in Fig. 6). If the

25 corresponding extension ports ha#e so far been in the
on-hook state, the normal off-hook state tramsition
processing is executed (step 105). At this step, the

channel means 003 connects the points for coupling the
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exanpl e of the table of the extensioniphysical nunbers and the associ at ed
extension dial nunbers. This table'is stored in the extension ports status

storage means 009. In this table, the extension ports # 000...# 015 are the -

5 ports for the radiotel ephones, and tLhggzextension ports # 016...# 024 are
the ports for the wire tel ephones. As, for exanple, shown in Fig. 2, an
extensi on diradidtelephosel D0sa @@ ey ddadl toie o ORIPairideér 000 for
radi ot el ephone, and an extension dial nunber "302" at the 10 extension port
# 001 for rateorentroinef theaddin eontawlewiears @04di al nunber "402" is
regi stered at the exten- sion port # 016 for wire tel ephone. In addition,
the extension ports sffhens $her dgd omatd a0 dndicattingthatertdian a
juxtaposition registration 15 table for registering the physical nunbers of
ext ensi on pGPEFeEPONGing EXteNsd M8 HOFths 3 AW Tnithe tqf%f-ﬁ%% cal

Fo Sepasat 8 EH SOE R TR HH RHERED TR bRD TS Hdb SRSt ho vi ro.
Lol eohone o5 hop, SeREK B MR S Bt en
~interface 007 to the extension ports status storage means
009, where it is stored. If the extension ports are
already in the off-hoock state (the wire telephone 006a at
10 the jnxtapésed and registered extension ports is in the
off-hook state), the radiotelephone off-hook information
is neglected (at step 104).
(Embodiment 2)
Fig. 7 is a control block diagram of a
15 telephone ekchange 200 of the embodiment 2 of the
invention. The telephone exchange 200 of this embodiment
is different from the telephone exchange 100 of the
previous embodiment in that operated telephone type
discriminating means 201 is added which detects the type
20 of the operated telephone. 1In other words, the control
.unit 010 of this embodiment includes the extension ports
status storage means 009, the radio extension information
converting means 101 and the operated telephone type
discriminating means 201. Since the other portions are
25 substantially the same as in the telephone exchange 100
of embodiment 1, iike elements corresponding to those are
identified by the same reference numerals and will not be

described in detail.
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nunber. As, for exanple, shown in Fig. 3, the extension physical nunber # .
016 for wire telephone is witten in association with the extension

physi cal nunber # 000 for 25 radiotel ephone, so that the radiotel ephone of
extension port # 000 and the wire tel ephgne of extension port # 016 are

j uxt aposed and registered. Therefore, this extension ports status storage
means 009 j uxt aposes a&iken egiecsicH The juxdifaposmt arid arggistedred wirei re

t el ephones 006a, 006b,... and one of a plurality of radi otel ephones 008a,
008b, . .. i ntedephonenangh padiiotesd@phitrie dig Harieshaecwfbe aisghde o be
operated by only speC|fy|ng ei ther one of extension 5 dial nunbers. The
ext ensi on p@perahan whiske thee atder aegrator dis @lready ivgingethen on the
current state_of each extensign port, or_of whether the receiver of each
tel ephone | SRR e} qphenRoitha ARSTaRed drARRhINR FXBR AEFFHHRIRA= hook

state). 5 ing means 201 enables the other operator to notify the

one operator that the other one has already been used by
ihe other operator. _
Fig. 9 is a flowchart showing the operation of
the telephone exchange of this embodiment when one of the
10 juxtaposed and registered extension telephones at the
corresponding extension ports is made in the off-hook
state.
Referring to Figs. 7 and 9, when the wire
telephone 006a of the juxtaposed and registered extension
15 ports is made in the off-hook state (step 201 in Fig. 9),
the off-hook information from the wire telephone 006a is
transmitted through the wire extension interface 005 and
the channel means to the main control means 004. The
main control means 004 checks the current state of the
20 associated extension ports in the extension ports status
storage means 009 (step 203). If the corresponding
extension ports have so far been in the on-hook state,
the normal off-hook state transition processing (step
207) is executed. At step 207, the main control means
25 004 orders the channel means 003 to connect the points
for coupling the wire telephone 006a and the dial tone
source 021.

Then, the information indicating that the



n

Fig. 6 is a flowhart show ng the operation of the tel ephone exchange of
thi s enbodi ment when one of the tel ephones at any juxtaposed and registered -
extension ports is made in the off-hook state. 15 Referring to '
Figs. 4 and 6, when the wire tel ephong §§6a at the correspondi ng juxtaposed
and registered extension ports is nmade in the off-hook state (step 101 in
Fig. 6), theoptéspondingf extehsaonf poitshare hew énegheneofFohadks

transmtted through the wire 20 extension interface 005 and the channel
means to maébatensintentheswifé téhephone 006ar basnbeen 0@decliacithe he
current state of the associated extension ports in the extension ports
status st orafé-heaksstate( isegent3rhrpughhshet wizreorxteasion espondi ng
extension ports have so 25 far been in_the on-hook state, the nornal

of f - hook st &Bkerfafei PPBnter sbesSrkENEIPBPPPTLE BHatRs . HLoFagn MEFNe st ep,
the wire teb&ghong 006a,is controlled to enter into the off-hook state

t hr ough PheP{Pr cWBREENLtOAS; AELFPYce

At this time, if the corresponding extension
ports are already in the off-hook state (the radio-
telephone 008a of the juxtaposed and registered
telephones is in the off-hook sfate), the operated

10 telephone type discriminating means 201 checks the
telephone type flag added to the extension telephone
information, thus discriminating whether the above
information has been transmitted from the wire telephone
006a or from the radiotelephone 008a (step 204).

15 . Thereafter, the main control means 004 orders
the channel means 003 to connect the points for coupling
the wire telephone 006a and the busy tone source 022.
Then, the busy tone is sent to the wire telephone through
the wire extension interface 005 (step 206), and the busy

20 tone received state is stored in the extension ports
status storage means 009.

Figs. 8A, 8B, 8C show each event format of
telephone information. The operated telephone type is
discriminated by, firstly, assigning one of telephone

25 flags to a caller who uses the wire event format (211) or
the converted radio event format (213) in Fig. 8, and

then checking the one of the telephone flags by the main

control means (004).



005, and further the channel neans 003 connects the points for coupling the..
wire tel ephone 006a and the dial tone source 021 under the control of the
mai-n control neans 004. Moreover, the extension ports status storage 5
means 009 stores the information indicagigng that the correspondi ng
extensi on ports have been nmade in the off-hook. If the associ ated extension
ports are already in whenothehgaldidtallephohe @0t dfclthehojixtapodeatli o- 10

t el ephone 008a at the juxtaposed and regi stered extension ports is in the
of f -hook st anhd) reglietered telephonesoaft lthek coxfresprndimg extegisdcired (step
104). Wien the other tel ephone, or radiotel ephone 008a at the corresponding
j uxt aposed BPEtsedssmadedins thet effi-heokostaties (mteP 120k Ha &ifghdbk state
(step 101), the off-hook information fromthe radiotel ephone 008a is
transmitt edther Odrhopk dAafosmationsfaem ther radd odedephena O kel neans
| or mat o tEBRABREERY. HBEREOR0 the) TaGH o BB ARG ST BT S D ook
| nformation,{at aplAhAI LT 6 Ehe SATR B hedld gW) ' the wire
main control means 004 checks the current state of the
extension ports in the extension ports status storage
means 009 (step 203). If the corresponding extension
10 ports have so far been in the on-~hook state, the normal
off-hook state transition processing (step 207) is
executed. At step 207, the main control means 004 orders
the channel means 003 to connect the points for coupling
the wire telephone 006a and the dial tone source 021.
15 Then, the information indicating that the
corresponding extension ports are now in the off-hook
state since the radiotelephone 008a has been made in the
off-hook state is transmitted through the radio extension
interface 007 to the extension ports status storage mean
20 009, where it is stored.
At this time, if the corresponding extension
ports are already in the off-hook.state (the wire
telephone 006a of the juxtaposed and registered
telephones is in the off-hook state), the operated
25 telephone type discriminating means 201 checks the
telephone type flag added to the extension telephone

information, thus discriminating whether the above

information has been transmitted from the wire telephone



t el ephone 006a (step 102). Figs. 5A, 5B, 5C show each event format of

t el ephone information. Referring to Fig. 5A, there are 25 shown a wire
event format 111 which is transmtted fromthe wire tel ephones 006a,

006b, ... through the wire extension intepface 005 to the main control neans
004, referring to Fig. 5B a radio event format 112 which is - 12 - sent
fromthe ra0D6acbeplizoms theSxadiotlelephonker 008a t(lstepad0d )axt ensi on
interface 007, and referring to Fig. 5C a converted radio event format 113
produced from the radTheaxt thei mainncentxod ge@ansndOfdcdrdenshdheni n control
means 5 004. Since the wire extension physical nunber # 016 is witten in
associ at i onchannreihmepnsi §03xtensosnesty $heaPointse for coupddnchdle in Fig.

3 so that the radi ote|l ephone 008a at_ the extension port # Q00 and the 10
wire tel ephdA8i0864eRhonRe 008RABMA kPG PUSY $Pge,;source 022. There-

5 after, the busy tone is sent to the radiotelephone
through the radio extension interface 007 (step 205), and
the busy tone received state is stored in the extension
ports status storage means 009.

Thus, when one of the juxtaposed and registered

10 extension telephones at the corresponding ports is made
in the off-hook state while the other one is already
used, the busy information can be displayed on the one
telephone.

(Embodiment 3)

15 Fig. 10 is a control function block diagram of
a telephone exchange 300 of embodiment 3 of the
.invention. The telephone exchange 300 of this embodiment
is different from the telephone exchange 200 of the
previous embodiment in that it has additionally a busy

20 telephone type storage means 301 that stores-which
telephone is in the off-hook state when the extension
ports of the juxtaposed wire telephone 006 and radio-
telephones 008a, 008b,...) are in the off-hook state, and
a busy channel storage means 302 that stores the channel

25 which the off-hook telephone uses. In other words, the
control unit 010 of this embodiment includes the exten-
sion ports status storage means 009, the radio extension

information converting means 101, the operated telephone



j uxt aposed and regi stered, the radio event format 112 fromthe’ -
radi ot el ephone 008a is converted at step 102. Thus, the radi o event fornat

s+ 112 is converted into the sane format as the wire event format 111, or into
the 15 radio event format 113. Since thgguMtse event format 111 is the sane
as the radio event format 113 after conver- sion, the main control neans
004 recei vexypul dirsmaciasiam iy aidai» @01 hfthertbhusyn tebephidwe regpet el ephone
008a as if it were sent fromthe wire tel ephone 006a, though the 20

r adi ot el ephmm neans @301 mndahe fhusplclEmel storagaoneans 302t r ol
means receives and processes the off-hook information, it checks the
current st atSingie tthe otheriparpoms are tanbasantia by pehe ssameitad thorage
means 009 (step 103 in Fig. 6). If the 25 correspondi ng extensi on_ports

have so farqﬂﬁﬂ?%#FR@R?QNP#ﬁRﬁPQﬁ%HQ; ?hﬂa?ﬁﬁ?&ﬂuﬁﬁthﬁﬁkm%? e 1+5Rsition
PrO0eS L, G SRy 8 Ol SLEP 1405 EPRDR Sy TERS® OO
same reference numerals, and will not be described in
detail.
The additionally provided busy telephone type
storage means 301 and busy channel storage means 302 make

10 it possible that when one of the juxtaposed and
registered wire telephone 006a and radiotelephone 008a is
tried to operate while the other one is already used, it
can interrupt the telephone conversation. Even if any
one of the juxtaposed and registered telephones is made

15 in the on-hook state during the later conversation, the
cohversation can be maintained as long as the other
telephone is in the off-hook state.

Fig. 12A is a flowchart for interrupting the
conversation when the other telephone is already used.

20 Fig. 12B is a flowchart.for disconnecting the talking
channel only when both extension telephones are made in
the on-hook state.

Referring to Fig. 10 and Figs. 12A and 12B,
when the wire telephone 006a of the juxtaposed and

25 registered telephones at the corresponding extension
ports is made in the off-hook state (step 301 in
Fig. 12A), the off-hook information from the wire

telephone 006a is transmitted through the wire extension



- 13 - radiotel ephone 008a and the dial tone source 021 under the control
of the main control neans 004. Then, the information indicating that the

s correspondi ng extension ports are now in the off-hook 5 state since the

radi ot el ephone has been nmade in the otLf4ilgoak state is sent through the
radi o extension interface 007 to the extension ports status storage neans
009, where hihtexfacer 805 ahd Rhecxhanhel melniss tar &hdd maddy dontirdwl of f - hook
state (the wire tel ephone 006a at 10 the juxtaposed and regi stered

ext ensi on pwmeassi 904n t Mheoindimo aondiratlc meanise 0:04d ickhesiksp tdvee auixfrdrdok
information is neglected (at step 104). (Enbodinent 2) Fig. 7 is a control
bl ock di agr s¥ase @f1%heeclextiensdonx Pontge In0Ehef extenaiiosdinauhs 2 of the

i nvention. The tel ephone exchange 200 of this enbodinment is different from

the tel ephofi&a&Reéh &teEageo meansh O0% dFtels Iodi féntthe, GARRSIRAA4N ed
oG R odohisTole b aaR A0 e B G 51500 e type 20

state, the wire telephone flag is set in the busy
telephone type storage means 301 (step 308), and the
normal off-hook state transition processing (step 307) is
executed. At step 307, the main control means 004 orders

10 the channei means 003 to connect the points for coupling
the wire telephone 006a and the dial tone source 021.

Then, the information indicating that the

corresponding extension ports are now in the off-hook
state since the ﬁire telephone 006a has been made in the

15 off-hook state is sent through the wire extension inter-
face 005 to the extension ports status storage means 009,
.where it is stored. If the extension ports are already
in the off-hook state (the radiotelephone 008a of the
juxtaposed and registered telephones is in the off-hook

20 state), the operated telephone type discriminating means
201 checks the telephone type flag added to the extension
telephone information, thus discriminating whether the
information has been transmitted from the wire telephone
006a or from the radiotelephone 008a (step 304).

25 The main control means 004 orders the channel
means 003 to connect the wire telephone 006a to the
channel which is stored in the busy channel storage means

302 and which the radiotelephone 008a uses. As, for



unit 010 of this enbodi nent includes the extension ports status storage
means 009, the radio extension information converting neans 101 and the
operated tel ephone type discrimnating nmeans 201. Since the other portions
are 25 substantially the same as in the Jgel.ephone exchange 100 of
enbodiment 1, |ike elenments corresponding to those are identified by the

sane ref er eRgRnip1E" dhovandnVitte WHarife Xofsdr dasbrinedeicn |ldiagram14 - Wen
one of the juxtaposed and registered wire tel ephone and radi ot el ephone is

tried to be3ufedfHFiene 1Apendicd tie |radivtelidphon®ai(8aris sconmeetyd usi ng
the ot her tel ephone, the operated tel ephone type discrimnat- 5 ing neans
201 enabl es ticha ataigy ldper ateorcrass@oint t3R2 de wpsed oent haat tHeist her
one has al ready been used by the other operator. Fig. 9 is a flowhart

showi ng t he tdgaawhen dthe reine | teliephons by mmade st kRl rent when one
of the
5 off-hook state, a cross point 311 is turned on, and as a

result the radiotelephone 008a and wire telephone 006a
are connected to the main line 001.

Then, the information indicating that the
corresponding extension ports are in the off-hook state

10 since the wire telephone has been made in the off-hook
state (step 301 in Fig. 12A) is transmitted through the
wire extension interface 005 to the extension ports
status storage means 009, where it is stored. When the
wire telephone 006a in the off-hook state is made in the

15 on-hook state (step 310 in Fig. 12B, the wire telephone
type flag of the busy telephone type storage means 301 is
cleared (step 312). The main control means 004 orders
the channel means 003 to release only the channel which
the wire telephone 006a has so far used (step 313).

20 Thereafter, the busy telephone type storage
means 301 is checked so that it is confirmed that both
the juxtaposed and registered ports are in the on-hook
state (step 314). If both ports are not in the on-hook
state, nothing is made (step 316). If both ports are in

25 the on-hook state, the main control means 004 controls
the wire telephone 006a to shift to the on-hook state
(étep 315) through the wire extension interface 005, and

the on-hook state is stored in the extension port status



&

10 j uxtaposed and regi stered extension tel ephones at the corresponding
extension ports is nmade in the off-hook state. Referring to Figs. 7 and 9,
when the wire tel ephone 006a of the juxtaposed and regi stered extension 15
ports i's made in the off-hook state (steg 201 in Fig. 9), the off-hook
information fromthe wre tel ephone 006a is transmtted through the wire
ext ensi on i gterhgee mddnsagdA.he channel nmeans to the main control means
004. The main control nmeans 004 checks the current state of the 20

associ at ed extensi on Jens the ideddiotedephone@Q8a sfathhe sjhuortaposadins 009
(step 203). If the_correipondin extension ports have so far been in the
on- hook st agad megighenad de et ate theyeannespaRdins RARLY skep 207)

s executed. At step_ 207, the main control nmeans 25 004 orders the channel
means 003 t §286nddcitheoffoihaok sfatedfter) e iR Fig el hbone®6a and

h I al n r .__Then I nf.or j.on i.ndi ' h h
the dia 5t Oo%fi %o?ce i% orma %o’n L r%n{ thoe q:Eg i%telle%hcoa}}é %éa ait.s tsieent

through the radio extension interface 007 and the channel
‘means to the main control means 004. The main.control
means 004 checks the current state of the extension ports
in the extension ports status storage means 009 (step
10 303). If the corresponding ports have so far been in the
on-hook state, the radiotelephone flag is set in the busy
telephone type storage means 301 (step 308), and the
normal off-hook state transition processing is executed
(step 307). At this step, the main control means 004
15 controls the channel means 003 to connect the points for
coupling the radiotelephone 008a and the dial tone source
021.
Then, the information indicating that the
corresponding extension ports are now in the off-hook
20 state since the radiotelephone 008a has been made in the
off-hook state is transmitted through the radio extension
interface 007 to the extension ports status storage means
009, where it is stored. If the extension ports are
already in the off-hook state (the wire telephone 006a of
25 the juxtaposed and registered telephones is in the
off-hook state), the operated telephone type discriminat-
ing means 201 checks the telephone type flag added to the

extension telephone information, thus discriminating



correspondi ng extension ports are now in the off-hook state since the wire -
t el ephone 006a has been made in the off-hook state is sent through the wire
extension interface 005 to the extension ports status storage nmeans 5 009,
where it is stored. At this tinme, if thexarespondi ng extension ports are
already in the off-hook state (the radio- tel ephone 008a of the juxtaposed

and regi st emirbtheire i atbovee | infd¥matfohdnde e ) fréometlpparited 10

t el ephone type discrimnating. neans 201 checks the tel ephone type flag
added to t heedbephonenrDQ6d ephdiron rifhe neeid ot e ldphonk sk08an (steépg whet her

t he above informati on has been transmtted fromthe wire tel ephone 006a or
fromthe radithlel effhareafi®rr ( the ey cartrol means 00hegertrxels the main
control nmeans 004 orders the channel neans 003 .to connect the points for

coupl i ng t h&hg channedmaan U3 &1 qernenk the radinkelephone 0@8a t he
DuSY 101% |50 Kngh St i B ol M b S AL or e 1
the QXtenSi%&J¥§&ésmeans 302 and which the wire telephone 006a has

used so far.

Then, the information indicating that the '
corresponding extension ports are now in the off-hook

10 state siﬁce the radio telephone has been made in the
off-hook state is transmitted through the radio extension
interface 007 to the extension ports status storage means
009, where it is stored. When the radiotelephone 008a,
008b,... in the off-hook state is made in the on-hook

15 state (step 310 in Fig. 12B), the radiotelephone type
flag of the busy telephone type storage means 301 is
cleared (step 312), and the main control means 004 orders
the channel means 003 to release only the channel which
the radiotelephone 008a; 008b,...has used.so far (step

20 313).

Thereafter, the bﬁsy telephone type storage
meahs 301 is checked so that it is confirmed that both
the juxtaposed and registered extension ports are in the
on-hook state (step 314 in Fig. 12B). If both extension

25 ports are not in the on-hook state, nothing is made (step
316). If both extension ports are in the on-hook state,

the main control circuit 004 controls the radiotelephone

008a, 008b,... to be shifted to the on-hook state through



- status storage neans 009. Figs. 8A, 8B, 8C show each event format of

t el ephone information. The operated tel ephone type is discrimnated by,
firstly, assigning one of tel ephone 25 flags to a caller who uses the wire
event format (211) or the converted radigg event format (213) in Fig. 8, and
t hen checking the one of the tel ephone flags by the main control neans
(004). - the radisn extteensaibrotial wstfaee (MBA EStéme3] %X} apd ethand

regi stered tel ephones at the correspondi ng extension ports is made in the
of f - hook st aire-hosflestzie iis EBtprd)  in hefdxtankiomfporttsoatdis om t he

radi ot el ephone 008a is 5 transmtted through.the radi o extension interface
007 and t he stianage maans @GP+ he main control neans 004. The main contro
means 004 checks the current state of the extension ports_in the extension

ports status storage T8y O0ET QRS ADHhe | Juxtrpernd AN TRFES ERFRAsi on

5 extension telephones at the corresponding ports is made
in the off-hook state while the other one of the.
juxtaposed and registered telephones is already used, it
can also interrupt the talking channel which the other
one has already established. Even if any one of the

10 juxtaposed and registered telephones is made in the
off-hook stéte during the later conversation, the talking
channel can be maintained as long as the other one is in
the off-hook state.

(Embodiment 4)

15 Fig. 13 is a control block diagram of a
telephone exchange 400 of embodiment 4 of the invention.
The telephone exchange 400 of this embodiment is
different from the telephone'exchange 300 of the previous
embodiment in that simultaneous call setting means 401 is

20 added in which it is stored whether simultaneous calling
is made or not when the extension ports of the called
subscriber are juxtaposed and registered. 1In other
words, the control unit 010 of this embodiment includes
the extension ports status storage means 009, the radio

25 extension information converting means 101, thé operated
telephone type discriminating means 201, the busy
telephone type storage means 301, the busy channel

storage means 302 and the simultaneous call setting means



10 ports have so far been in the on-hook state, the nornmal off-hook state
transition processing (step 207) is executed. At step 207, the main control
means 004 orders the channel neans 003 to connect the points for coupling
the wire telephone 006a and the dial tong source 021. 15 Then
the information indicating that the correspondi ng extension ports are now

in the of f- gk stgilrceitite dttfer gsbot Lot FE HUSSLdwEidEEy théesafet he

of f-hook state is transmtted through the radi o extension interface 007 to
the extensi @Gs [ar tthes ttad lesplsdms agechamide W Ofe pilevious embsdiment, At this
time, if the corresponding extension ports are already in the off-hook
state (the Jiike telepgsnie ddfcespornding ube dpvesel arel idensiftied byl ephones
is in the off-hook state), the operated 25 tel ephone type discrimnating
means 201 cHaksane referengse nynerilsyg andicorild noe beidescohbed| #phone

i nformation, thus discrimnating whether the above information has been

transmtted 49t@hkhe wire t el ephone :

Since the simultaneous call setting means 401
is provided, the following control operation can be made.
When a call is received by one of the juxtaposed and
registered wire telephone and radiotelephone and if the

10 simultaneous calling to the corresponding extension ports
is previously set in the simultaneous call setting means
401, the call signal is also sent to the other telephohe.
Thus, both the juxtaposed and registered wire telephone
and radiotelephone can be simultaneously called.

15 Fig. 14 is a flowchart for simultaneously
calling both wire telephone and radiotelephone at the
juxtaposed and registered extension ports.

Referring to Figs. 13 and 14, when the wire
telephone 006a of the juxtaposed and registered extension

20 ports calls the radiotelephone 008a of the same extension
ports by dialing (step 401 in Fig. 14), the information
of the extension dial number from the wire telephone 006a
is transmitted through the wire extension interface 005
and the channel means to the main control means 004. The

25 main control means 004 finds the extension port by check-
ing the table of Fig. 2 with the extension dial number,
and the presence or absence of the juxtaposition

registration to the obtained extension port is decided



-

- 17 - 006a or fromthe radi otel ephone 008a (step 204). Then, the main
control neans 004 orders the channel neans 003 to connect the points for
. coupling the radiotel ephone 008a and the busy tone source 022. There- 5
after, the busy tone is sent to the radipgt el ephone through the radio
extension interface 007 (step 205), and the busy tone received state is

stored in tfieoaxithes jaktaposi tilod tegilstiradd ot aabl DL Fikps., 3hstame of
t he juxtaposed. and registered 10 extension tel ephones at the correspondi ng

ports is nad®3i)n the off-hook state while the other one is already used,
the busy information can be displayed on the one tel ephone. (Enbodi nent 3)
15 Fi g. 10 Ifs thecoatllsld fextemsdonitediephiong & dfuxtargsgtone
exchange 300 of enbodi nent 3 of the invention. The tel ephone exchange 300
of this enb8@PnEegisdegers widh the,ather . degirdn J&madr Ao of the

. : : h it h i ti | 1
PTevious e n‘%%célt err]:t simu taatne-lotus %Saﬂ.dcgettlt%.rﬂag s ?na%les Yor not by the

simultaneous call setting means 401. If the simultaneous
call setting is already made, the main control means 004
controls the radiotelephone to be called through the
radio extension interface 007 (step 405) and the wire

10 telephone ﬁo be called through the wire extension
interface 005 (step 405). |

If the called extensibn telephone is not

juxtaposed and registered with any one, the main control
means 004 controls the radiotelephone to be called

15 through the radio extension interface 007 (step 404) or
the wire telephone to be called through the wire exten-
sion interface 005 (step 404).

The wire telephone 006a of the juxtaposed and

registered extension telephones can call the other

20 radiotelephone 008a of the same juxtaposed extension
telephones and a talking circuit can be established
between these juxtaposed and registered extension
telephones. In other words, when the wire telephone 006a
calls the other radiotelephone 008a of the same extension

25 telephones by dialing (step 40l1), the main control means
004 decides whether the extension port found by checking
the table with the extension dial number information is

juxtaposed and registered or not from the juxtaposition



[

20 telephone type storage neans 301 that stores which tel ephone is in the . -
of f-hook state when the extension ports of the juxtaposed wire tel ephone
006 and radi o- tel ephones 008a, 008b,...) are in the off-hook state, and a
busy -.channel storage neans 302 that storgs the channel 25 which the

of f - hook tel ephone uses. In other words, the control unit 010 of this

embodi ment  iregistaatilvh e of FidOrIs ARt Stiedsge eRrasiH09, the
radi o extension information converting nmeans 101, the operated tel ephone

- 18 - type sdmxdtaneats aliesettihlg i enddes \byt etlep minultgreecd®r age neans
301 and the busy channel storage nmeans 302. Since the other portions are
subst ant i al lcplilhseshingmaans 40k olidpHen avagdecieis ard torelypridhve ous

enbodi ments, like 5 el ements corresponding to those are identified by the
same ref er ef@dighadenhone, (084 |is allrd described in detail. The

addi ti onasl I ;/(Eg‘rb%\aiicrin%%tbuss)y t el ephone type

Fig. 15 is a control function block diagram of
a telephone exchange 500 of embodiment 5 of the
invention. The telephone exchange 500 of this embodiment
is different from the telephone exchange 400 of the

10 previous embodiment in that a called telephone type
discriminating means 501 is added for deciding whether
the called telephone is wire telephone or fadiotelephone.
In other words, the control unit 010 of this embodiment
includes the extension ports status storage means 009,

15 the radio extension information converting means 101, the
operated telephone type discriminating means 201, the
busy telephone type storage means 301, the busy channel
storage means 302, the simultaneous call setting means
401 and the called telephone type discriminating means

20 501. Since the other portions are substantially the same
as in the telephone exchange of the previous embodiment,
like elements corresponding to those are identified by
the same reference numerals, and will not be described in
detail.

25 The called telephone type discriminating means
501, as shown in Fig. 16, has previously registered
therein an extension dial number for normal calling, and

associated extension dial numbers for calling wire



storage neans 301 and busy channel storage neans 302 nake 10 it possible

t hat when one of the juxtaposed and registered wire tel ephone 006a and

radi ot el ephone 008a is tried to operate while the other one is already
used, it can interrupt the tel ephone comwersation. Even if any one of the

j uxt aposed and regi stered tel ephones is nmade 15 in the on-hook state during

the |ater ceeiephdinedand Fadivteédptidny, can be maintained as long as the
ot her telephone is in the off-hook state. Fig. 12A is a flowhart for

i nterrupting the convamatextensdion dialotrhatbere|sspitontrons alcebingsed. 20
Fig. 12B is a flowhart for disconnecting the tal king channel only when

bot h ext ensismbsicatidshmcan e denisiad thdeorfdndihestwire $elephong oo Fig.
10 and Figs. 12A and 12B, when the wire tel ephone 006a of the juxtaposed
and 25 regi Fadietelaphwneef Ghe nuxtanaessd and gFegiakereth Yofes i s nade
in the off-hogk state (step 301 in Fig. 12A), the off-hook information from

the wire 2 elt&Hghonsoerd Fadigrshaphane hn ddie (Gt ifd Lelerhne ttypre

discriminating means 501. Thus, the wire telephone or
radiotelephone of those extension ports can be
individually called.
' Fig. 17 is a flowchart for individually calling
10 the wire telephone or radiotelephone of the juxtaposed
and registered extension ports.

Referring to Figs. 15 and 17, when the wire
telephone 006a of the juxtaposed and registered extension
ports calls the radiotelephone 008a of the same extension

15 ports by dialing (step 501 in Fig. 17), the extension
dial number information from the wire telephone 006a is
transmitted through the wire extension interface 005 and
the channel means to the main control means 004. The
main control means 004 sends the extension dial number

20 information to the called telephone type discriminating
means 501, causing it to decide whether the called
telephone is wire teiephone or radiotelephone.

If the called telephone is radiotelephone, the
main control means 004 makes the radiotelephone called

25 through the radio extension interface 007 (step 505).

When the radiotelephone 008a of the juxtaposed

and registered extension ports calls the wire telephone

006a of the same ports by dialing (step 501), the



- 19 --"interface 005 and the channel neans to the main control means 004.
The main control neans 004 checks the current state of the extension ports
in the extension ports status storage neans 009. (step 303). If the
correspond- 5 ing extension ports have g f.ar been in the on-hook state,
the wire tel ephone flag is set in the busy tel ephone type storage neans 301
(step 308), exténsiondial minfbdodinfmiat iiom fxtdm cthe rkikstelepisdmge 307)
is executed. At step 307, the main control means 004 orders 10 the channel
means 003 t ®08anrectsente ghoiough fulre amdilo raxtdns ion dnterfacm 0QD6ko and
the dial tone source 021. Then, the information indicating that the

cor r espondi fHpeemadms icom el means (04 4 n The nEin gankrahiean (@04 he wire
t el ephone 006a has been made .in the 15 off-hook state is sent through the

wire extensit&Hnsiids the digds nunker EQRAPHHQ Lhe fakled or age neans

gi)gt evv?frﬁg it ]! S_lStn%Lﬁd' | f .t h(ﬁnxt ensilnogn l‘Peoarr}ss 58616, ai:lorx?caidxyg'int t{\g of f - hook

decide whether the called telephone is wire type or radio
type. If the called telephone is decided to be wire
telephone on the basis of the registration of Fig. 16,
the main control means 004 makes the wire telephone

10 called through the wire extension interface 005 (step
504).

As described above, the following operations

can be performed by this invention. According to élaim 1
of the invention, any one of the juxtaposed wire

15 telephone and radiotelephone can be operated by only
designating the extension dial number of one of those
telephones. Thus, the user can operate the wire
telephone when sitting at a desk, and operate the
radiotelephone when leaving the desk. In addition, a

20 Dboss can entrust his secretary with the switchboard
operation using the wire telephone at a single extension
port, while the boss can always receive by the radio-
telephone only the important calls which are transferred
from the secretary.

25 According to claim 2 of the invention, when one
of the juxtaposed wire telephone and radiotelephone is
tried to operate while the other one is being operated,

the other telephone can notify the one telephone of its



j uxt aposed and regi stered tel ephones is in the of f-hook 20 state), the
oper ated. tel ephone type discrimnating neans 201 checks the tel ephone.type
flag added to the extension tel ephone information, thus discrimnating
whet her the information has been transmzaged fromthe wire tel ephone 006a
or fromthe radi otel ephone 008a (step 304). 25 The main contro

means 004 orogperatilon .chahwatefioass,s with tone fhethe ttel oplicnése| Ephone 006a
to the channel which is stored in the busy channel storage neans 302 and
whi ch t he r dadiicdeteploperad@Sdusioy the dperatior®f chepphexhene, i n t he
channel neans connection diagram 310 of Fig. 11, when the radi otel ephone
008a is contd& asery tryifich 49 mpexrats dkhe pnsttetigphane (ga3rd on. At this
time, when the wire tel ephone 0Q06a is nmade jn the 5 off-hook sfate, a cross
poi nt 311 i dnakanedoPengrive the &agh, 3nd (e IR HIR B9Blessid wire

tel ephong, 0908, &8 SPTIRLELJAANP R bl PG O%:

'According to claim 3 of the invention, when one
of the juxtaposed and registered wire telephone and
radiotelephone is tried to operate while the other one is
being operated, it can interrupt the talking channel of

10 the other telephone. 1In the later telephone conversa-
tion, even if one of the telephones is made in the
on-hook state, the telephone conversation can be main-
tained as long as the other one is in the off-hook state.
Therefore, when the user wants to use one of the

15 juxtaposed and registered telephones at ény cost for an
urgent engagement, it can interrupt the telephone
conversation even during the operation of the other
telephone, and the user can request the other user that
he want to use his own telephone for emergency.

20 Moreover, the talking channel established for the
radiotelephone of the juxtaposed and registered wire
telephone and radiotelephone can be easily shifted, or
the call can be easily transferred from the radio-
telephone, to the wire telephone by only making the wire

25 telephone in the off-hook state and then the radio
telephone in the on-hook state.

According to claim 4 of the invention, both the

juxtaposed wire telephone and radiotelephone at the



Then, the information indicating that the correspondi ng extension ports are -
in the off-hook state 10 since the wire tel ephone has been nade in the

of f-hook state (step 301 in Fig. 12A) is transmitted through the wire
extension interface 005 to the extensiongparts status storage neans 009,
where it is stored. Wen the wire tel ephone 006a in the off-hook state is
made in thecbrrespondiny aixtenitm Pottis) darg bel Tallde siimvel tamephone type
flag of the busy tel ephone type storage nmeans 301 is cleared (step 312).
The mai n cowusdly .ne Sher@Ebrer,deaven HE dtadmsenoteariedd)dn whigitleas® only the
channel which the wire tel ephone 006a has so far used (step 313). 20

Ther eaf t er, eiffhenof talccpiooms @y persay &pe beeaallagl is, dthekkwP so that it
is confirnmed that both the juxtaposed and registered ports are in the

on- hook st af@om§ Sam Y caldadyup @y tthey saneytine ik & FaHAE st at e,

Tai 1 cont: of ARG GoFSSRhAAe AP 19844 phone 0064 Lo Shi Tt to the
on-hook State (51ep Shled AL DN S VI A JHSEIRC P a0 the
juxtaposed wire telephone and radiotelephone at the
corresponding extension port can be individually called

up. Therefore, the extension telephones can be

10 individually called up through a single extension port as

if two ports were used for calling up two telephones.



To.o21 - st.orage neans 009. Wen the radi otel ephone 008a of the juxtaposed

and registered tel ephones at the corresponding ports is made in the

. off-hook state (step 301 in Fig. 12A), the 5 off-hook information fromthe
radi ot el ephone 008a is sent through the gpdio extension interface 007 and
t he channel neans to the main control neans 004. The main control neans 004
checks the (WHARNIS SCEBAEMED I$e extension ports in the extension ports
status storage neans 009 (step 10 303). If the correspondi ng ports have so

. far been in lhe on-hook s¢éehé¢phondecexchlangel ephpniésihgg is set in the busy
t el ephone type storage neans 301 (step 308), and the normal off-hook state
transiti on processing &swirecextensiorpigberface havingtapplunalityn
control neans_004 15 controls the channel neans 003 to connect the points
for couplingP¥ rRxteRPHPR| RPFERLPDMLIEAJLELPRPRESF one source 021.

a radio extension interface having a plurality
of extension ports for radiotelephones;

a main line interface for connecting main
lines:; |

channel means for connecting or releasing
channels bétween extensions or between extensions and
main lines:;

extension ports status storage means having a
table for juxtaposing and registering the physical
numbers of said extension ports for wire telephones in
association with the physical numbers of said extension
ports for radio telephones; and

control_means for controlling such that when a
certain extension dial number is supplied to operate one
of either said radiotelephone extension ports or said
wire telephone extension ports of said juxtaposed and
registered radiotelephone extension ports and wire
telephone extension ports, the other one of the other
corresponding extension ports can also be operated
without supplying another extension dial number.
2. A telephone exchange comprising: .

a wire‘extension interface having a plurality
of extension ports for wire telephones;

a radio extension interface having a plurality

* < L L} S *



Then, the information indicating that the correspondi ng extension ports are: -
now in the of f-hook 20 state since the radiotel ephone 008a has been nade
‘in the off-hook state is transmtted through the radi o extension interface
007 to the extension ports status storag®y neans 009, where it is stored. If
t he extension ports are already in the off-hook state (the wire tel ephone
006a of 25 dfhextefisdpis by fafirddicrblapinpiedes is in the of f-hook
state), the operated tel ephone type discrimnat- ing nmeans 201 checks the

t el ephone type flag addewhiro ltire cxitwrsfiagre tfdrepdonrecting meion, thus

di scrim nating - 22 - whether the above information has cone fromthe
wire.tel ephddme®36a or fromthe radiotel ephone 008a (step 304). Thereafter
the main control neans 004 controls the channel neans 003 to connect the

r adi ot el ephone 008a 5 N neanfhdoxuganneating e releaming sy channe

storage neans 302 and which the wire teI%Phone 006a has |,
channels between extensions or between extensions and

main lines;

extension ports status storage means having a
table for juxtaposing and registering the physical
numbers of said extension ports for wire telephones in
association with the physical numbers of said extension
ports for radio telephones;

operated telephone type discriminating means
for deciding what type of telephone is connected to an
extension port; and

control means for controlling such that when
one of said juxtaposed and registered wire telephones and
radiotelephones is tried to operate during the operation
of the other associated telephone, said other associated
telephone can notify said one telephone of its operation.
3. A telephone exchange comprising:

a wire extension interface having a plurality
of extension ports for wire telephones;

a radio extension interface having a plurality
of extension ports for radiotelephones;

a main line interface for connecting main
lines;

channel means for connecting or releasing

channels between extensions or between extensions and

A



-used so far. Then, the information indicating that the corresponding _
extension ports are now in the off-hook 10 state since the radio tel ephone
has been nade in the off-hook state is transmtted through the radio
extension interface 007 to the extensioggputs status storage neans 009

where it

I's stored. Wen the radi otel ephone 008a, 008b,... in the off-

state i s nmag@inh Tiiesdn- hook 15 state (step 310 in Fig. 12B), the
radi ot el ephone type flag of the busy tel ephone type storage neans 301 is
cleared (step 312), arektdmsimm rpamctd reta toes restdige misarss t v g nae

003 to release only the channel which the radi otel ephone 008a, 008b, ..
used so far Yadlep Lor JnRtapPmingifand redistrcing cthepphysigplb storage
means 301 is checked so that it is confirmed that both the juxtaposed and

regi st ered aWReNSHPHEad axtension perthfoxsvaire (tekpphanes ixj g, 12B).

1f both extension 25 ports _are no
I

(step 316). assHat Sk h F

contr ol

circuit. 004 cont

it AL SRS G e BB
ports for raéfgs%é é%ﬁgﬁgé?elephone

busy telephone type storage means for storing
which telephone is in the off-hook state when a wire
telephone or radiotelephone connected to an extension
port is in the off-hook state;

busy channel storage means for storing a
channel used by an extension telephone; and

control means for controlling such that when
one of the juxtaposed wire telephones and radiotelephones
is tried to operate during the operation of the other
associated telephone, said one telephone can interrupt
the talking channel of said other associated telephone,
and that in the later telephone conversation, even if one
of the associated telephones is made in the on-hook
state, this talking channel can be maintained as long as
the other telephone is in the off-hook state.
4. A telephone exchange comprising:

a wire extension interface having a plurality
of extension ports for wire telephones;

a radio extension interface having a plurality
of extension ports for radiotelephones;

a main line interface for connecting main

lines;

* c L M H *
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nmeans
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008a, 008b,... to be shifted to the on-hook state through - 23 - the
radi o extensian interface 007 (step 315), and the on-hook state is stored
in the extension port status storage neans 009. Thus, when one of the

j uxt aposed and registered 5 extension.egephones at the corresponding ports
I's made in the off-hook state while the other one of the juxtaposed and

regi stered tel ephones dhandidle afbariss Gbr idorfisttilmp dntxsagsindie tal ki ng
channel which the other one has already established. Even if any one of the
- 10 j uxt apos ethamme Irse fetiweresd exriemdi@ress drs betneeem axttend forwandt at e
during the later conversation, the tal king channel can be naintained as

| ong as t hem@imelimessis in the of f-hook state. (Enbodi nent 4) 15

Fig. 13 is a control block diagramof a tel ephone exchange 400 of
enbodi ment 4 of the | ®X&ensden ports status storage means having a

table for juxtaposing and registering the physical
numbers of said extension ports for wire telephones in
association with the physical numbers of said extension
ports for radio telephones;

‘simultaneous call setting means for storing
whether simultaneous call is made or not when a called
extension subscriber has telephones juxtaposed and
registered; and

control means for controlling such that when
one of the juxtaposed and registered extension ports is
called, and if the simultaneous call is set in said
simultaneous call setting means, the wire telephone and
radio telephone of said associated extension ports can be
called at a time.

5. | A telephone exchange comprising:

a wire extension interface having a plurality
of extension ports for wire telephones;

a radio extension interface having a plurality
of extension ports for radiotelephones;

a main line interface for connecting main
lines;

channel means for connecting or releasing
channels between extensions or between extensions and

main lines;

*# € L M s *



The tel ephone exchange 400 of this enbodinent is different fromthe - e
t el ephone exchange 300 of the previous enbodi ment in that sinmnultaneous call -
setting neans 401 is 20 added in which it is stored whether sinultaneous
‘calling is made or not when the extensi oy ports of the called subscriber
are juxtaposed and registered. In other words, the control unit 010 of this

enmbodi ment i ncl udes t hextrisitn Qo ISt Ust i e afedd Bavig dhe radi o
25 extension information converting neans 101, the operated tel ephone type

di scri m nat itableedivr 2iixtapees ing \arid | mister e therplyesieahs 301, the
busy channel storage neans 302 and the sinultaneous call setting neans -
24 - 401. Snwmbere off mEidhextiensicon ontstfon iwity tédtephomesisinn the
t el ephone exchange of the previous enpodinent, |ike elenments correspondi ng
to those ar @88RGA%IQY Wth e Physigal awbersohl said rrbensiont be
described in 5 dettai | . .
ports for radio telephones;
called telephone type discriminating means for
~ deciding whether a called telephone is wire telephone or
radiotelephone; and
control means for controlling such that when
one of the juxtaposed and registered extension telephones
.is called, the wire telephone or radio telephone can be
individually called according to said called telephone

type discriminating means.

) AR U



Since the sinultaneous call setting neans 401 is provided, the follow ng
control operation can be made. Wen-a call is received by one of the

~ juxtaposed and registered wire tel ephone and radi otel ephone and if the 10
sinmul taneous calling to the correspondi ng extension ports is previously set
in the sinultaneous call setting neans 401, the call signal is also sent to
the ot her tel ephone. Thus, both the thﬂaposed and registered wre

U go2

t el ephone and radi ot el ephone can be si é usly call ed. 15
Fig. 14 isﬁi kégwfhart for sinultaneou ng both ma+e\¢elephone and
radi ot el epH0 J the juxtaposed and r ered extens;on por s, Referring
to Figs. 13 and 14, when the wire tel ph 006a of t sed and
regi stered extension 20 ports calls t |otele hag t he sane
extension ports by dialing (step 401 in Fig. e |n natlon of the
extension dial nunber fromthe wre yel ephon 006a |s\tr mddéd tyjhrough
the wire extension interface 00 andyth means\t 6 ontro
means 004. The 25 main control ans s tlhe ext ension check-
ing the table of FLg—2-mith.t ..exl.ens a.L unber, \. li
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and the presence or absence of the juxtaposition registration to the
obt ai ned extension port is decided - 25 - fromthe juxtaposition
registration table of Fig. 3 (step 403). If the called extension tel ephone
i s juxtaposed and registered with the other, decision is nmade of 5 whether
simul taneous call setting is made or not by the sinultaneous call setting
means 401. |f the sinmultaneous call sgiying is already made, the main
control neans 004 controls the radiotel ephone to be called through the
radi o extension interface 007 (step 405) and the wire 10 tel ephone to be
called through the wire extension interface 005 (step 405). If the called
extensi on tel ephone is not juxtaposed and registered with any one, the main
control neans 004 controls the radiotel ephone to be called 15 through the
radi o extension interface 007 (step 404) or

FIG.2

EXTENSION EXTENSION DIAL
PHYSICAL NUMBER NUMBER

\
#000 301
#001 302 EXTENSION

_ > PORTS FOR RADIO
#002 303 _ TELEPHONES
#003 _ 304
#015 401
#016 402 ﬁ
_ EXTENSION
#017 403 PORTS FOR WIRE
~ TELEPHONES

#024 409

J




the wire tel ephone to be called through the wire exten- sion interface 005
(step 404). The wire tel ephone 006a of the juxtaposed and regi stered

. extension tel ephones can call the other 20 radiotel ephone 008a of the same
j uxt aposed extension tel ephones and a talking circuit can be established
bet ween these juxtaposed and regi stered extension tel ephones. In other
words, when the wire tel ephone 006a 84LTs the other radiotel ephone 008a of
t he sane extension 25 tel ephones by dialing (step 401), the main control
means 004 deci des whether the extension port found by checking the table
with the extension dial nunber information is juxtaposed and regi stered or
not fromthe juxtaposition - 26 - registration table of Fig. 3. In this
case, even if sinmultaneous call setting is nade by the sinultaneous cal
setting neans 401, it is neglected, and only the radiotel ephone 008a is
cal | ed.
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5 (Enbodinment 5) Fig. 15 is a control function block diagram of a tel ephone
exchange 500 of enbodinent 5 of the invention. The tel ephone exchange 500

. of this enmbodinent is different fromthe tel ephone exchange 400 of the 10
previous enbodiment in that a called tel ephone type discrimnating neans
501 is added for deciding whether the called tel ephone is wire tel ephone or
radi ot el ephone. In other words, the cAfrol unit 010 of this enbodi nent
i ncl udes the extension ports status storage neans 009, 15 the radio
extension information converting neans.- 101P,the"0peraLed t el ephone type
di scrim nating neans 201, the busy t el ephone e storape neans 301, the
busy channel storage means 302, the_ si n’ultariem% call sétting neans 401 and

the call ed tel ephone type dlscrlm- ‘ %? 501. Slnce t he ot her
portions are substantially the sa | thel e-exchange of the
previ ous enbodi ment, |ike elenent$<@ oth o§e are identified by

the same reference nunerals and W ll not be fleggribed tn detail. 25
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501, as shown in Fig. 16, has previously registered therein an extension
di al nunber for normal calling, and associ ated extension dial nunbers for
*calling wire - 27 - tel ephone and radi ot el ephone. The extension dial
nunber sent froma calling subscriber can be decided to be for the wire

t el ephone or radiotel ephone of the juxtaposed and registered wire 5

t el ephone and radi ot el ephone by the cat/ldd t el ephone type discrimnating
means 501. Thus, the wire tel ephone or radiotel ephone of those extension
ports can be indi¥idually called. Fig. 17 is a flowhart for individually
calling 10 the wiBe tel ephone or radiotel ephone of the juxtaposed and
regi stered extengpon ports. Referring to Figs. 15 and 17, when the wire

t el ephone 006a ofZt he juxtaposed and regi stered extension ports calls the
radi ot el ephone O¢ga of the sane extension

(WIRE TELEPHONE(006)—WIRE EXTENSION INTERFACE(005 —MAIN CONTROL MERA
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»

15 ports by dialing (step 501 in Fig. 17), the extension dial nunber
information fromthe wire tel ephone 006a is transmtted through the wire
extension interface 005 and the channel nmeans to the main control neans
004. The nmin control neans 004 sends the extension dial nunber 20
information to the called tel ephone type discrimnating neans 501, causing
it to decide whether the called teleﬁﬁghe is wre tel ephone or

radi ot el ephone. |If the called tel ephone is radiotel ephone, the main control
means 004 makes the radiotel ephone called 25 through the radi o extension
interface 007 (step 505). Wen the radiotel ephone 008a of the juxtaposed
and registered extension ports calls the wire tel ephone 006a of the sane
ports by dialing (step 501), the - 28 - extension dial nunber
information fromthe radi otel ephone 008a is sent through the radio
extension interface 007 to the main control neans 004. The main control
means 004

FIG.6
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transmts the dial nunber information to the called 5 tel ephone type

di scrimnating neans 501, forcing it to decide whether the called tel ephone
is wire type or radio type. If the called tel ephone is decided to be wire

t el ephone on the basis of the registration of Fig. 16, the main control
means 004 makes the wire tel ephone 10 called through the wire extension

i nterface 005 (step 504). As descri bédd13bove, the foll ow ng operations can
be performed by this invention. According to claim1 of the invention, any

by only designating the ext ensgi on d|a| nuhber of on¢ of those tel ephones.
Thus, the user can operate thd wire] teIaphoé} mben gitting at a desk, and
operat e the radi ot el ephone whemal ading it hedlesk. |In addition, a 20 boss
can entrust his secretary mnth dg?* tchbagigzgggrétlon using the wire
t el ephone at a single extensio ss can al ways receive by
the radi o- tel ephone only the cqlﬁg whichiare transferred from
the secretary. ,
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25 According to claim2 of the invention, when one of the

j uxt aposed wire tel ephone and radi otel ephone is tried to operate while the
ot her one is being operated, the other tel ephone can notify the one

tel ephone of its - 29 - operation. Therefore, when one of the tel ephones
Is tried to operate during the operation of the other one, the user trying
to operate the gne tel ephone can inst%ﬁﬁﬂy perceive the fact, and then stop -
the useless 5 ration after hearing the busy tone. According to claim3
of the inventiggf when one of the juxtaposed and registered wire tel ephone
and radiotel ephgghe is tried to operate while the other one is being
operated, it caZ interrupt the tal king channel of 10 the other tel ephone.
In the later t phone conversa- tion, even if one of the tel ephones is
made in the on-pook st&Pe, the tel ephone conversation can be mai n¢yt ai ned

as long as the gher o% Is in the of f-hook state. é
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Therefore, when the user wants to use one of the 15 juxtaposed and

regi stered tel ephones at any cost for an urgent engagenent, it can .
interrupt the tel ephone conversation even during the operation of the other
t el ephone, and the user can request the other user that he want to use his
own tel ephone for energency. 20 Mreover, the tal king channel established
for the radiotel ephone of the juxtapd§@€ and registered wire tel ephone and
radi ot el ephone can be easily shifted, or the call can be easily transferred
fromthe radio- telephone, to the wire tel ephone by only making the wire 25
tel ephone in the off-hook state and then the radio tel ephone in the on-hook
state. According to claim4 of the invention, both the juxtaposed wre

t el ephone and radi ot el ephone at the - 30 - correspondi ng extension ports
can be called sinultane- ously. Therefore, even if it is not clear in which
of

FIG.9
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either of two roons a person to be called is, the two roons can be called
up at the sanme tinme by a caller 5 dialing a tel ephone nunber once.
According to claim5 of the invention, the juxtaposed wire tel ephone and
radi ot el ephone at the correspondi ng extension port can be individually
called up. Therefore, the extension tel ephones can be 10 individually
called up through a single extension paflt7 as if two ports were used for
calling up two tel ephones. - 31 - WHAT IS CLAIMED I S: 1. A
t el ephone exchange conprising: a wire extension interface having a
plurality of extension porfé'Tﬁﬁ’mTTé [el"ephpites; a radi o extension
I nterface having a pIurallty of-exteda(nn[xﬁts for radiotel ephones; a main
]

line interface for connectvgg nai n anhég : i
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channel

bet ween extensi ons and main |ines;
having a table for juxtaposing and regi stering the physical

extension ports for wire tel ephones in association with the physical
nunbers of said extension ports for radio tel ephones;

controlling such that when a certainléxt®nsion dial

extension ports and wire tel ephone extension ports,

anot her

t el ephones;

ext ensi on di al
W re extension interface having a plurality of extension

nunber .

2.

means for connecting or releasing channels between extensions or

ext ensi on ports status storage neans’

and control

nunber

a radio extension interface having a pluralit

FIG.11
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nunbers of said

neans for

is supplied to
operate one of either said radi ot el ephone extension ports or said wire

t el ephone extension ports of said juxtaposed and registered radiotel ephone

t he ot her one of the
ot her correspondi ng extension ports can al so be operated w thout supplying

A tel ephone exchange conprising:. a

-

rts for wire



o

- 32 - of extension ports for radiotel ephones; a main line interface for
connecting main |ines; channel neans for connecting or rel easing channels
bet ween extensi ons or between extensions and main |lines; extension ports
status storage neans having a table for juxtaposing and registering the
physi cal nunbers of said extension ports for wire tel ephones in association
with the physical nunbers of said extl@AkT on ports for radio tel ephones;
operat ed tel ephone type discrimnating nmeans for decidi ng what type of

tel ephone is connected to an extension port; and control neans for
controlling such that when one of said juxtaposed and registered wire

t el ephones and radi ot el ephones is tried to operate during the operation of
t he other associ ated tel ephone, said other associated
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-

t el ephone can notify said one tel ephone of its operation. 3. A

t el ephone exchange conprising: a wire extension interface having a
plurality of extension ports for wire tel ephones; a radi o extension
interface having a plurality of extension ports for radiotel ephones; a main
line interface for connecting main |lines; channel means for connecting or
rel easi ng channel s bet ween extension§32¥7betmeen extensions and 1111111
1111111212111111121121111 - 33 - main lines; extension ports status storage
means having a table for juxtaposing and registering the physical nunbers
of said extension ports for wire tel ephones in association with the

physi cal nunbers of said extension ports for radio tel ephones;

FIG.12B
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“ busy tel ephone type storage neans for storing which tel ephone is in the

of f-hook state when a wire tel ephone or radiotel ephone connected to an

., extension port is in the off-hook state; busy channel storage neans for
storing a channel used by an extension tel ephone; and control neans for
controlling such that when one of thdubuxtaposed wire tel ephones and

radi ot el ephones is tried to operate hg the operation of the other
associ ated tel ephone, said one tel ephone can interrupt the talking channel
of said other associated tel ephone, and that in the |ater tel ephone
conversation, even if ope-of-ttre-assocraied-tiel ephones is made in the

on- hook state, this talklng ¢hanin ggn be nalntalned as long as the other

tel ephone is in the of f} ook'statp. - ! A tel ephone exchange
conprising: a wire exte erha a plurality of extension
ports for wire telephonbgﬁ |b.e .|nterface having a plurality
of extension ports for ? ‘ phon & 2 m line interface for
connecting nmain ' I 1 @ i
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l i nes; - 34 - channel neans for connecting or rel easing channels between
extensi ons or between extensions and nmain lines; extension ports status
storage neans having a table for juxtaposing and regi stering the physical
nunbers of said extension ports for wire tel ephones in association with the
physi cal nunbers of said extension ports for radio tel ephones; sinultaneous
call setting neans for-storing whethegsgi7mul t aneous .call is nmade or not
when a cal |l ed extension subscriber has tel ephones juxtaposed and
regi stered; and control nmeans for controlling such that when one of the
j uxt aposed and regi stered extension ports is called, and if the
sinmul taneous call is set in said sinultaneous call setting neans, the wire
t el ephone and

FIG.14

RECEIVE DIAL
NUMBER step401

INFORMATION | Step402

l step403

PARALLEL CONNECTION
SETTING CHECKED ? YES

NO

CALL EACH CALL BOTH
TeLePHONE  |S1P404 | reieprones | Step405




A e)) [ .- wn

8 5,82 ¢ rmrm e
- ®© —n o ! .

& sozd : SNVIWN DNILVNINIBOSIa | “
“95. .85 i F0S™1_34A13NOHdITAL 0FTIVD !
CI2EgEZD i SNVIIN 3DVHOLS DNILLIS m
38o£c2 "B i 1OV ™1 "NOILOINNOO FTIVIVd [~ ] m
—CVOVO®O O ! . ]
©.— J— yv— ) ) - . "
o Ses88eLT e~ s "
Q.- ®. .M 220 ! m
SSsC55-5% : . SNV3IW DNILVNINIEOSIA |, m
Se®Bown ! LOE€ ™1  3dAL 3NOHJITIL ASNE "
n O wnw o O OC o N : 1
“oe scSl8 ! [ SNV3IW DNILYNINIEOSIA "
- O C O C .- ) 1
2s22E8% 5 E i H0C3dAL INOHJITIL 31VHIJO[* | m
c*8582c5° L 600~ —co= s — !
OBG OB L g e : ! JJ SNV3IWN 39VHO1S SN1IVIS “
= 5y g ik = =] | ! Box) S1HOd NOISN31X3 ~—1_ 101 "
CCo._ 0Pl |e8e %l | m ‘ — &L "
£022 %028 (& | [3ovauaiNi|  [SNV3WONILEIANOO | i
5. %cl 2 50d800AB8004 ! ™~ NOISNI.ix3 [+  NOILYWHONI fe— “
m m..m ) e mmm"m .................. 2 m oiavd ZO_WZW._.XN olavd 00 w
Sy 2Eg i = m m SOvaL LN SNVaW m
© C — O O |“n (] . ! ' - “
oR602824° " " —~ Y W !
—cd-5cZwZZ Q900 ®900! 900 : €00 m
S0 l2B o8 My " 2001  3OVJHIALNI 3INITNIVW “
5850 50aEgE S SO ——

O L O O C 0 C []
OVLO>0m®W0M.- - P mZ_JZ—<E
s--8865s-2  GHOId H00 JONVHOXI INOHJT 1AL
— Z“oocoxXxnaoo
(D) —_ 0O -wC .- C .
— T © C.— OO0 T

. I OC ©
(@) S o= © - O o
R — OO O )]
© O C _MNT—
[ cC .- CcC O
) (2



~ called tel ephone type discrininating means for deciding whether a called

- tel ephone is wire tel ephone or radiotel ephone; and control neans for

£ controlling such that when one of the juxtaposed and regi stered extension
t-el ephones is called, the wire tel ephone or radi o tel ephone can be

i ndividual ly called according to said called tel ephone type discrimnating
means. 17/17

FIG.16
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ABSTRACT OF THE DISCLOSURE
TITLE OF INVENTION: TELEPHONE EXCHANGE

This invention is to provide a telephone
exchange capable of operating any one of the juxtaposed
and registered extension radiotelephones and wire
telephones by only specifying one extension dial number.
For this purpose, a wire port physical number is
registered in association with a radio port physical
number so that two normally separate extension wire
telephone (006a, 006b,...) and radiotelephone (008a,
008b,...) can be handled as if they were a single-channel
extension phone with a branch switch. Thus, when the"
user handles two separate radio telephone and wire
telephone, the call to the wire telephone can be trans-
ferred to the radiotelephone by a simple operation. When
the user leaves his desk on which the wire telephone is
installed, carrying the radiotelephone with him, it can
be carried to a long distance. 1In addition, two
telephones can be used as if they are connected in
parallel, and for example, the telephone conversation
between a main line and the radiotelephone can be

transferred to the wire telephone.

Figure 1 of the drawings should accompany the abstract when published.



