EXCHANGE AND A KEY TELEPHONE SYSTEM AND Sl GNAL TRANSM S THE

" DIG@ TAL CLOSED NETWORK 1. Field of the hnvention The invention is related
to-a digital closed network constructed froma tel ephone exchsglwge and a key
t el ephone system (KTS) and the signal transm ssion nethod of the digital

cl osed netRGEKTAINCLOSEDNETWORK CONSTRUGIED FRQOM A 'TELEPHQONE:

provi des the functions of voice, data and voice signal transm ssion and

retains the S;BfCV}PANm‘mb%tKEY TEHEFHONE SPSPRM D SIGRAY, Prior At
Si nce the Vol ol ce over Internet Protocol) has the advantage of | ower
communi cation _cost. than conventional tel ephone system and has the ability
to int egr at d RANSMIBPEONMIEDHOB Y E THESRIGEIAIL ( LOSERNE Y QRK
conmmruni cati ng nmeans. Based on the established Vol P, the enterprise can

si mul t anpdeigldvoPiefllaveatidie voi ce, data and video signal transm ssion over
the single IP platform Therefore, not only is the network nanagenent

process sinplif4 ed s .S, (th reference to
B o o a I oca hEfusftibe BB I5 bl abaidacfiork Wiffiel b0l cTigune
systemis mainly conposed of hubs (ig%f conputers &71 ) and a tel ephone
exchangeeXchange ahd adiey telephane systomn (Kel'$)andbe stgnah rensdisgionimethiodreithes
(73). As shown in Fig. 5, a hub (70) is connected to a plurality of

conput er §iobtallclosedHEMIR, 20t PattidutarfPIPV RS Cibbed %k%&@%ﬂ&ky
connectedgVﬁt% ?%e telgphone excﬁange (72) angﬁthe eitgnsign (73). In the
network architecturge nentjoned, abpove, the extension (73) only occupies a
part of @sﬁgw&wnﬁ ?ferRlc% pad vajep SF%P‘\‘)‘"@PE‘@‘@W({ lfeltadﬂ%ﬂies%li%ﬁ?f However ,
whet her the conventional |IP network or the LAN, the data signal (data
packet) tembdumi¢mion quality.r ansmi ssion subject. The objective of the network
architecture design still focuses on the inprovenent of the reliability,

SicBlAnRPHigiaffave the highest transmssion priority during

i.e. to %gsctr@

the transm Ssion process. Tn such a condition, when a great anount of data
is transmtting anong_these conputers t he serious problens of voice

71 ),
si gnal transni Swice thel¥ol (Xﬁlﬁef(?‘tetréﬂteagﬁié’ﬁéﬁoﬁg1))}la§ﬁh%@dvmﬁg}lpweﬁr voi ce

signal, the nost essential requirenent is imrediate transm ssion (i.e. the

real tingorhfititscltion U3l thahh®neERfSnalttblephat §ysedhs ahd Ba thetbilityl t6 infegrate
obvi ous. Since the conventional network configuration is unabl'e to sol ve

t he del bl f si | t. itti way to i th
voi ce. s\ G181 more et Bnftrmtib Ry bloy hE VallP Gonti B RuhidBheaeard Hpséa "¢
utilizing the broad bandw dth. However, when a great quantity of data is

bei ng t romth ¢stahljshed Asal Pl theaenteipirisecan senukangpusky parforpotheamiemdataatd a
tenporary solution way i s unable to conpletely overcone the

video signal transmission over the single IP platform. Therefore, not only is the network

. TUe3e<9<. j : 6pT) 0" DI G TAL CLOSED NETWORK CONSTRUCTED me E

o

management process simplified, but also the entire cost is reduced. With reference to
Fig. 4, a local area network (LAN) integrated with telephone exchange system is mainly
composed of hubs (70), computers (71) and a telephone exchange (72), wherein the hub
(70) is further connected with extensions (73). As shown in Fig. 5, a hub (70) is
connected to a plurality of computers (71), wherein some specific computers (71) are
respectively connected with the telephone exchange (72) and the extension (73).

In the network architecture mentioned above, the extension (73) only occupies a
part of bandwidth (for example, 4K) for voice signal transmission. However, whether

the conventional IP network or the LAN, the data signal (data packet) is the main
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problem To overcone the shortcom ngs, a digital closed network in
accordance with the present invention obviates or mtigates the

~af orenmentioned problenms. The primary objective of the present invention is
to provide a digital closed network that is constructed by exchange, key

t el ephone system (KTS) and conputers to transmt the voice, data and video
si gnal s, transmissian subjecti ‘he phiectiup of thernetwiotle atchitnstirs design gtilifocyses do

achi eve the objective, the transm ssion nethod for the network of the
present 'tﬁefﬁlggsxlovem%ﬂpbpm rRlikBiliep 1Y fo ARkb fﬂﬁ? a&q§>aéﬁét TR highes 0 net wor k
devi ces, such as a personal conputer or a tel ephone exchange, To forma

cl osed network..The.tel ephone_not only processes the data_and video

packet s, U3nsMIssion praQuity furngths) transmjssion prpcsss- Hn sych 8 cendifion; whee agseate
signals to the formof voice packets. Since the voice signals are 3

transni t aatbundof ﬂ@tafi@tnﬁhﬁhitﬁﬂk@ﬁx@?&é&éc@ﬁpﬁt&mlD,eﬂhW@éﬁousF, bléths Bence
caused fromthe great quantity of data packets and video packets is able to

el i m nat . r L ssi;gn. qual.i .S l.nmproved. .Sai d telephone .further
possesseSoRRS stahEORTIGE ey B dtled abSos BT HECe I P HRSERG iR 1y
between t he voice packets and other types of packets. Wen the voice

packet s themost essenthaltrequinemhetis lm@ﬁ/ateyran'sméssnm(i.et theereal imeni ssi on

requi renent for voice packet is able to be achieved, neanwhile the data and
vi deo pa Stddh! i rel dahid:l k architecture of
the pr esgllrgllti?l El?lhs\%;edﬁi irg%&tggbrrﬂ%hﬂ%ggd:d%ﬂsﬁggég?ﬁgggﬂlgﬁf@g’?%i anch exchange (PBX)
connected with_a pl ﬂral ity of irunk ineg or )Jeased |lines, wherein a packet
processi ng uni S1sthe sagwsntiangl pefwor C§P§E‘d¥%‘°f‘ds pRablede splye thedelYpacket s
is disposed inside the PBX; a plurality of tel ephones connected to the PBX
so as topeshist oftsigwal dtansamtting) vae kerAperiary aalus émpesvetbe Mdiceddgraland vi deo
transmtting; and a plurality of network devices, such as conputers,

net wor Kk ' N thvel ech. . he, t el.ephqn Each
Fel epnondentifision Ay Bhfo HRRRR e oA RS RBidis WS hr ARG Rk on,
wherein the controller is able to convert voice signals to the form of

voi ce padlaweverayben g gapitauantityeef date is bring tlapsmpstask these data 1tidl casise delay
signals; a handset for receiving voice signals froma user and then
transmt (4 fife voi66 MRUsudh®nspdraryt fstuGdivag!ik @hablefto RoAPIGESL d Rdcofik AS
signals fromthe controller; a first network connecting intérface

connect i rﬁgobqgltnween the controller and the network device; and

To overcome the shortcomings, a digital closed network in accordance with the
present invention obviates or mitigates the aforementioned problems.

The primary objective of the present invention is to provide a digital closed
network that is constructed by exchange, key telephone system (KTS) and computers to
transmit the voice, data and video signals, and still retains the superior voice
transmission quality.

To achieve the objective, the transmission method for the network of the present
invention employs a telephone as the node for connection to network devices, such as a
personal computer or a telephone exchange, to form a closed network. The telephone
not only processes the data and video packets, but also has the signal converting ability

to convert the voice signals to the form of voice packets. Since the voice signals are



a second network connecting interface connecting between the controller and
the PBX. In the foregoing network architecture, the voice, data or video

* packets are able to be transmtted anong the network devices through the
plurality of telephones. In addition, those packets are able to be
transmtted to an external network through the PBX. Since the voice is

t ransni t tragsmiitedia theformoef vaire pagkatkever the netwarutheanfinercegfausedifrom the

voi ce transm ssion and the high reliability data/video packet transni ssion
are bot hgx%%i gﬁéﬂtﬁgofhmat LéisantiRadeo pdcketsis hbBledo eHRfihateAnA tRS atkinigéiB Of
a digital cl osed hetworK contigurati In accordance wth the present

i nvention; .Figs. 2A-2C are schematic topol ogi es showi ng a net work-PBX
(privat eqﬁlgﬁgﬁl@l?{(w& ge) connected to a plurality of telephones in
accordance with the present invention; Fig. 3 is a schematic view show ng a
preferred enboSaidaslephénafinties podssatewthie privritg gettigrfaaction to déuwdetirsent
invention; Fig. 4 is a function block diagram of a conventional network

confi guratian; i I t. i i

convent | BeftissBlihrddty ek ST e idibEpu RAERERIEL Bits BRI Wpiy the
network in accordance with the present .invention conprises at |east one

t el ephonkoisg Paekige aranet wathahp highest psietbh the repbxne tapymissiceiequisementios
system (KTS) conposed of a plurality of tel ephones (20) and network devices

(30) . TheoikBPpatkdtQl abRNBAE fMhicVedNnieaRlvhiR!thé Ya@fanld ko bhd&Ss &1l tdaacd
lines (for exanpl e XDSL) has a packet processing unit 11 ) for two-way

converti n‘g i.le .lto convert the external voices signals to the form of

voi ce paBRed hability, 1 estore the voice packets to the voice signals. The
plurality of tel ephones (20) is able to connect to the PBX ( 10) with

di ff erent t opolbgnetwvdrkarshiteuturieroffthe present idention asmpasennst ruct a cl osed
network for voice, data and video transmtting. The network devices (30),

such, as_per Songl QBRI bAeRLaBRAfd Mr] SRR TRk ARLYBE funk

printers, hubs or tTacsimle nmachines etT., are respectively con

t he tel ephones, (20) .for communicating with the cl osed network. Each

t el ephonbngsen lepsed hags, vdiepein acpacket prosessing upit for convgriing veises Gignalsjo
converting function, wherein the controller (21 ) is able to convert voice
signal s tie ford dfoVdit@padiRtER digsdset dnsiddithd BBXbl e to restore the voice

packets to the voice signals;
' a plurality of telephones connected to the PBX so as to construct a closed
network architecture for voice, data and video transmitting; and

a plurality of network devices, such as computers, network printers, hubs etc.
respectively connected to the telephones.

Each telephone further comprises:

a controller with two-way converting function, wherein the controller is able to
convert voice signals to the form of voice packets, and is able to restore the voice
packets to the voice signals;

a handset for receiving voice signals from a user and then transmit the received
signals to the controller, or broadcasting voices signals from the controller;

a first network connecting interface connecting between the controller and the

network device; and



a handset (22) to receive voice signals froma user and then transmt to
the controller (21), or to broadcast voices signhals output fromthe
controller (21); a first network connecying interface (23) connecting
between the controller (21) and the network device (30), wherein the first
network connecting interface (23) is for connection with a network

i nterface car dasepondinegwotincennecting wterfade sdpunecting betwearetherapntrel leo and
connecting interface (24) connecting between the controller (21) and the
PBX(10) ; 42 MgX. set (25) connected to the input termnals of the controller
(21) for the use of dialing or paraneters setting; a display (26) connected
to the output termnal of the controller (21 ).to display nmessages or video
i mges; and %‘rﬁ‘?ﬁg’&'@‘)&&ﬁ?ﬁ*@r éW]Eté’ct“Z‘?’)t,%‘eé’@&?’ dataproyageq AR ed
Devi ce) canera, connected to the input termnal of the controller (21 ) for

the use tfbd traganitediameng tieaictwork devicepthiowtch ihegdaliay of tdlgphdescdassed to
becone the form of video packets by the controller (21) for further

i SShon. h.tel.eph i herincl ud i.d inked
between THEpny BB bR ARHER b abBlodioat SloRahhe SRE: aitbeh o «
connect i ng interface (24) to performthe transm ssion flow control of the

cl osed nBBwolSincerthe velye 1s traisnvitied inetherfasmapfommerepadkets, ithe raquiremepitsief) t hat

not only connects to the packet processing unit ( 11 ), hut also connects

wi t h t heraeaaRdydiet WahkmeQmneald gtuggﬁ %lf&\}?bl?tg(ﬁﬁ/vﬂfeogﬁ%ﬁei Eﬁlﬁsgﬁlg%l&ﬁ ) -

From the foregoing description o net architecture, t urality
of tel ephones gﬁ%‘% not only constructs the closed network in conpany with

t he PBX ot?n@)ap - each tel ephone (20) is also used as an internedi ary node
that allows the personal computer, hub or network printer etc. to

comuni chi thewdratingse cl osed network (as shown in Fig. 3). One especi al
point that needs to be noted is when the voice signal is comrunicating over

For oxampl e, i ibehis 4 BbsRh o Mkt RN MGG lerd PP ARG E

source), the_ input, voice fromthe handset (22) is converted to the form of
voi ce patgcordansg with theopriesentiigyention;) and then transnitted over the cl osed
network. After another tel ephone (20), which acts as a voice receiver,

recei ves and cpig¢eZASC bfe shcititibaspelbgied showif £ hewbrilPBX0 Goréiié binkcR'
(21 ), the voice signal is then broadcasted via the handset (22). Since the

{ranam ST ORRES) Seriedip bRl O siBplig g scvarabsicvhaPe SRS by
controlling the controller (21) and the bridge (28) to properly set the
t ransm swiventipmj ori ty anong the voi ce packets,
Fig. 3 is a schematic view showing a preferred embodiment of a closed network
in accordance with the present invention;
Fig. 4 is a function block diagram of a conventional network configuration; and
Fig. § is a further function block diagram of a conventional network
configuration.
With reference to Fig. 1, a closed network in accordance with the present
invention comprises at least one telephone exchange (private branch exchange,
PBX)(10), a key telephone system (KTS) composed of a plurality of telephones (20) and

network devices (30).

The PBX (10) connected with a plurality of trunk lines or leased lines (for



dat a packets and the video packets, the transm ssion quality is able to be
further inproved. In other words, because of the controll able transm ssion
“flow in the closed network, the real tige voice transmssion is assured. In
conclusion, the particular network architecture of the present invention
together with the tel ephone system havi ng packet conversion ability and

bri dge f axahplerXDSIL)dat apacketprovestmgmnit (iihdioatwowedyc eoriveatisgyiis ton,
wherein the problenms of delay and fitter are avoided. In addition, the

net wor k j t . ' j . t t .
rrana sy iGndt vl BREAETo TG bERORE PRORRE, oF b PEARRe vojoe ¢
are correctly transmtted anong all nodes of the network. In other words,
t he prespatkethipetheivetcestignalsr et ai ns the high reliability for data/video
transm ssion. The invention nmay be varied in many ways by a skilled person

in the art. Suthe yRirhiy dTSlephEndtqR0Y B dMe iHmdetoaRe RBICOA) Wit diffepéntt he
spirit and scope of thé invention, and all such nodifications are intended

to be included within the scope, af .the follow ng clains. inms. 1.
Sonal ' loRAeRIES s hRBRBA TSR, S SIS0 COBTRIG 3. Neficiestionk Binvice dala,
one tel ephone exchange and a key tel ephone systemthat is conposed of a

pl ural i t gnd¥ideeltegsariting.t he net hod conprising the steps of connecting each
t el ephone to the tel ephone exchange; enpl oyi ng each tel ephone as a node for

Gata and vi doo’ ¥ SRR SRIGETA05 A% b2 pHROTI MG CRTIMEELMDI i ffip /70

one of the plurality of telephones to the form of voice packets;
transmi t embgdiment),gietwopaprintess,thmbs of facsinrils maachingsic.pprg teppecfivety
t el ephones, wherein the second one of the plurality of tel ephones converts

and br oagemsdcted foethe %l@ﬁh&%lﬁbi fél%drﬂﬁuhﬂfaﬁh%fwiﬂpilﬁ%léé@m’dtﬁoﬂ@- The
nmethod as clainmed in claiml, the nethod further conprising a step of

transm ssi on pgLigri sett] erein the voi ce packets are set to have
t he hi ghest trgﬁwééweﬁhﬁgﬁ%rﬁ?qwe%tti ng of the tel ephone. 3 . The
method as clained in claim1, the tel ephone exchange further having the

function of twacestyyoldem(2¢) withgthewiver-wiay cohvertingdphctinn, sxhidreinghe contipller t o
convert the external voices signals to the formof voice packets, or to

restore %ﬁ ig?ﬁ 0%?1'6’3&5\'&(% §igﬁal\é Qb fise ForeGf v'soicélgaﬁ(e‘i'.@,glinti% ableQd ¢6stoRL Wor K

conpri si east one tel epione exchange connected with a plurality of
trunk lines/l.eased |ines, wherein the tel ephone exchange has a voi ce packet
convert i Hf ¥0ie Packels fheriies $18RalSiul tipl e tel ephones connected to the
t el ephone exchange to formthe cl osed

a handset (22) to receive voice signals from a user and then transmit to the

controller (21), or to broadcast voices signals output from the controller (21);

a first network connecting interface (23) connecting between the controller (21)
and the network device (30), wherein the first network connecting interface (23) is for
connection with a network interface card installed in the network device (30);

a second network connecting interface (24) connecting between the controller
(21) and the PBX(10);

a key set (25) connected to the input terminals of the controller (21) for the use
of dialing or parameters setting;

a display (26) connected to the output terminal of the controller (21) to display

messages or video images; and



net wor k, whereby voice, data and video are able to transmtted over the

cl osed network; and nultiple network devices, wherein each network device
"is connected to one of the nultiple tel gphones to communicate with the

t el ephone exchange. 5. The digital closed network as clainmed in claim4,
wherei n each tel ephone further conprises: a controller with the two-way
converting funaiimage cipturei devﬁdae(Zggrsunb h$ e CCR (€hargetGoupled Eevice)icamera,
signals to the formof voice packets, and is able to restore the voice
packet s i : Sl : 16} } i i signal s
to the c%ﬁﬁ%ﬁ%@, tﬁ\%{% r‘giqgﬁltiﬂlg?ﬂgn S%?&ﬁogl%gg?l? f?%”ﬁ%ﬁ%ﬁ%?sr?%\g/g%@iggg’i gnal s
output fromthe controller; a first neth%gpconnectin i nterface connecting
bet ween MHETSB Mg eanturcdiRmEsh arethen peossssefioibegamedbe Terme ok videe pagkeis bior k
connecting interface connecting between the controller and the tel ephone

exchangetheﬁ;onﬂzﬁ]eﬁl'(gj)tf@k feths&atamzaiiviok. as clainmed in claimb5, wherein the
t el ephone exchange conpri ses a packet processing unit di sposed between the

“niertace fo fBROLiseRERedR0 Pl RELABT RS (B0 Rt et Pen IR 8l T ace, -
7. The digital closed network as clained in claim5, wherein the first

net wor k networktcongedtintginter€ace (233 and dut sedond netveorkatonnedtinjpinterfacen2dligh a
network interface card installed in the network device. 8. The digital

¢l osed ”ééx‘&’Bﬁﬂf@%ﬁ%ﬁhﬁ@%ﬂf’go‘g'c%hffbﬁofﬂ?%&éeﬁ er?\%Brl{(.el ephone’ furt her

conpri se e connecte etween a first network connecting interface
and 10 the second network connecting interface to control transm ssion

flow 9. The dibePBX (1Q<aatheehaps roprectingiiptentace (12)4hat mot el cenpeatsto

controller further connects to display, a key set and an inmage capturing

device. {He pabiket picdessihg ahit{ed), bat ukblkconsiedts aliftetheisecoildhebwbrk WbRA&ItIg he
networ k devi ces are chosen froma group consisting of a conputer, a hub, a

nitg\r/n\?rzkAﬁ{téi{BI%"eerA@ZE’g\?E%EF‘l%l‘i‘?e“&r@ﬁ ILQE AL/ 5dV9+21(| + }

*| wrmhc”™Y] ca] ca] ca] ca] cal ca] ca] c: a] ca] ca] ca] ca] ca] ca] ca] cal]‘caI] calca) calcalc
a] ca] ca] ca] ca] Frgm dhe regding]desefiptien pf the network architecture, the plurality of

telephones (20) not only constructs the closed network in company with the PBX (10),
but each telephone (20) is also used as an intermediary node that allows the personal
computer, hub or network printer etc. to communicate with the closed network (as
shown in Fig. 3).

One especial point that needs to be noted is when the voice signal is
communicating over the closed network, the network will provide superior transmission
quality. For example, if one telephone (20) is used as a transmitter (the voice source),
the input voice from the handset (22) is converted to the form of voice packets by the
controller (21) and then transmitted over the closed network. After another telephone
(20), which acts as a voice receiver, receives and converts the voice packet to voice
signal by the controller (21), the voice signal is then broadcasted via the handset (22).
Since the voice is transmitted in the form of voice packets, the problems of transmission

delay and jitter are accordingly overcome. Moreover, by controlling the controller (21)
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109%& ()-, 109& ()-L 10‘V ) 3! 109& 9& () -V +| K- L3" @10%& ()
Lz#109& () - 109 % %‘8@ Oﬁgamﬁm}ﬁum 0 invention

+21i K- L2" 109&’ () - LLOg 10%& ()- L- z#10%&' () - L+z#10%& ()

L@ " 10%&idgetiet2villDthk télephbfie #5904 Hay inlg packtcbnb@dsion hbility and bridge function
101010&=109%&’ () - L&<! 109& ()- L9"10%& ()- Y7 109%& ()- L5 1 0o&: () +}

100! () - SostigeD DrAVRIE A il lfByplerans i gn. yResep i o bl ety

$9"109&' ()-.s 109 ()- 109&' ()- MAW K- K5SH10%&' ()-2 109%& ()- LOz10%& (}s s-
109%& () - ardjitienare avpideg Imadditipnsthergprork archdeaarrabie prysentinvengion plso

meets the data transmission protocol (IEEE 802.3) to ensure that the data/video packets
are correctly transmitted among all nodes of the network. In other words, the present
invention still retains the high reliability for data/video transmission.

The invention may be varied in many ways by a skilled person in the art. Such
variations are not to be regarded as a departure from the spirit and scope of the invention,
and all such modifications are intended to be included within the scope of the following

claims.
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61 K- K9<10% () - "9910%: ()~ S7g#10%: ()-95- 10% ()~ 210%& ()-

IO 0o S SR B R Bl g o
telephones, the method comprising the steps of:

connecting each telephone to the telephone exchange;

employing each telephone as a node for connection to a network device so as to
form the closed network for voice, data and video transmission; and

converting voices received from a first one of the plurality of telephones to the
form of voice packets;

transmitting the voice packets to a second one of the plurality of telephones,
wherein the second one of the plurality of telephones converts and broadcasts the voice
packets to the form of voice signals.

2. The method as claimed in claim 1, the method further comprising a step of
transmission priority setting, wherein the voice packets are set to have the highest
transmission priority by the setting of the telephone.

3. The method as claimed in claim 1, the telephone exchange further having the
function of two-way converting, wherein the telephone exchange is able to convert the
external voices signals to the form of voice packets, or to restore the voice packets to the
voice signals.

4. A digital closed network comprising:

at least one telephone exchange connected with a plurality of trunk lines/leased
lines, wherein the telephone exchange has a voice packet converting and restoring
function;

multiple telephones connected to the telephone exchange to form the closed
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5. The digital closed network as claimed in claim 4, wherein each telephone
further comprises:

a controller with the two-way converting function, wherein the controller is able
to convert voice signals to the form of voice packets, and is able to restore the voice
packets to the voice signals;

a handset transmitting received voice signals to the controller, wherein the
handset is able to broadcast voice signals output from the controller;

a first network connecting interface connecting between the controller and one
of the network device; and

a second network connecting interface connecting between the controller and
the telephone exchange.

6. The digital closed network as claimed in claim 5, wherein the telephone
gﬁ:ygge comprises a packet processing unit disposed between the plurality of trunk
lines and a connecting interface, wherein the connecting interface is for connection with
the second network connecting interface.

7. The digital closed network as claimed in claim 5, wherein the first network
connecting interface is connected to the network device through a network interface
card installed in the network device.

8. The digital closed network as claimed in claim 5, wherein each telephone

further comprises a bridge connected between a first network connecting interface and
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