WD 97/ 14236 PCT/ US96/ 16096

DESCRI PT1 ON METHOD AND APPARATLIS FOR TRANSM TTING-AND-ROJTI NG
VO CE TELEPHONE CALLS OVER A PACKET SW TCHED COVPUTER NETWORK

This application clains priority to U S. Patent Appli- cation Seri al
No. 08/542,641, filed October 13, 1995, which is I ncor porated herein
in its entirgbWwriis ef erence. 5 TECHNI CAL FI ELD PCT/US96/160%N1 S
invention relates to a nethod and architecture for t he transm ssion
and routing of voice signals over a PESEGRIPTION gyjtched network and nore
particularly to a nethod and systemfor ~routing and converting voice

Signal s between a_glighb tudidsdiGirgs_polalienizratli oo NI CI T cul t

swi tched tel ephone packet switched conputer network.

RACKGROUND ARYOICE TELEPHONE CAYHS GYRfark 5@€§E'6fs‘ﬂ'%q¥§%‘ﬁ COMRYTRR | NETWORK

information in packet form has | ong been recogni zed. Packet sw tching
provi des a readynsQl %bﬁzﬂ 0.0 Qb.la& ﬁ@%%éw%v&y ge bQE&EM;J;ﬁ'l to
be transm tted occurs a S |cant pa ? vl\gleen
bur.sts. Théaépﬁ’lll%%rtlra&nNGf 85 ‘f’e's%‘ﬁlon 'tlé(? NP GeRRE~ tig g t1 2% voi ce
t ransm ssi oagsconheratrses tletreini in sikch ecmamcrfebysmﬁﬁztan&ﬁs- nm ssi ons.
Tradi tional tel ephone servi ce, the [err] Tel ephone Service "POTS'
i's prow ded over _a circuit swtched t el ephone network which dedi cates

a sequence SECERICAL HIBLD,) o t hrough nodes of the circuit switched
t el ephone net wor k bet®een invent RGT S sitadieisons. a Aretdawh agdde rchhceriuns \foirce

signal s are pout egdosn:ss:l2 KRG a&@i% At %o@le'égé?izj}‘}hl(‘é"m@' aWbiheutt del ay.

Grouit _swifched netyorks {ypically dedieate,a MLLA &

=2 routing and converting voice signals between a circuit switched

gd
ag SVSEe""l for

public tslephone network !“circuit switched telsphone network"'

and a packet switched computer networ:.

BACKGROUND ART
The advantages of transmitting voice information in
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packet form has iong been recognized. Packet switching provides
a ready soluticn to problems where the voice informaticn tc be

transmitted cccurs in bursts, with signifi:an: pausss between
o]

telephone network which dedicates a sequence ¢f physical links

zz throughk nodes ¢f the circuit switched telerhons nstwork between

in

POTS stations. At =ach node, incoming voice signals are routed
to5 the appropriate outgoing channel without de:iay. Tircuit
switched networks typically dedicate a multiplexed communication
path, in spaces and/or time division multiplexing, between the
ller and called party which lasts throughout the duration of
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In contrast, in packet switched necworks, which are
typically associated with the transmission of "Jata" rathesr than
voice conversations, it is not necessary to dedicate transmission
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capacity along a sequence cf physical links through the networx.



path, in space and/or time division multiplexing, between the cal l er

and called party which—tasts throughout the duration of the call.

In contrast, in packet sw tched networks, which are typically
associated with the transm ssion of "data" rather than voi ce

conversat i wnlkI..d S NOt necessary to dedicate transm ssi acity
dl ong a sef:;%ﬁ&’é}%’* physi cal |inks through the network. PETrUS96/186% WO
97/ 14238 1Instead, data is sent in packets which B&#/ d 649 node to

| nstead, d i L. P whi a om node t . node
t hr ough th@é%ett\%br%ﬁgkéégﬁ %%%g&%éc kggprt’ y%a&cég%%)%ﬁggné% %aqul ansm%%vcerr al
i tems i ncl SANSTRY AESRAdIREIGMt KBedaddratiufe thendata sourg@dr 858 of the
data destiaid«ws ofr the ¢deckiosginatosmptddr ahecking Weddrmagsibhe act ual
data sent ,achade bhLeld YaathOke: AN ilitnode brib¥FPSddiRPaRkCL, N

e next node. rre n

then fransmits it to t i . nt” technol ogi es
al | ow a vol¥aESsitgRaPathehanf inen trangpitsy 1inFoc5hpraeedod®hen a nunber
of conpressed digitcredent techmiotegtesvaerkn ia0neiaeesidmdlstid beddoyer a
network, signid iy @mcartl'lgresssé?ﬁ/.' NgHehNa PARA A} %@ﬂg?&é{‘cﬁ'di Q&EQ&OUQ

h
packet swiiched rapnsm ssion of the volce conversatl ons. “not ed

above, trafffic® CONVEFFRRIORNT ALG CTERPTLHRE ok ST ERRN r S1gnd6ASRANL
al | ocat | ons@fings inbaa;jd\itth:‘rh faam _bachea{biz_zm“_ clraongh packdmre sm.tmhe&.
Statisticallyhsmissiohhb® £1SWditel BohPeE{dCigl, Use Rb-bangwhdth dug:to the
| ar ge .amunt_of time in which relatively little voice information is
bei ng transttied - Bol Barml%, “FEFORany SBIEE BohTBFEART GHeC5a=1on Single
voi ce chanmmidwitdta tirmesach sufifdecicbanndurémghe hgrgerk. Syporisicémadiyt he
conversatiofie [RAPEESShOMdAGRNILAUESsAr &F Bddwidch quabl s b gh-peduce the
t ot al. .voi ce, duaj_a OQEI._Dg transmtt ed, b%\]/\gy- - i o180 .Ege;se‘g“ecmm ques often
resuft in BUPETs %6f “dafa-ovel T1 Art8d’ YS*Y hirafi SR8CS T UL@oMIGdate these
potenti al P $rekRsBatacEr arfey SXamp ik 58St TPhSany| veuft swvsised-neEwor ks
nust al | ocaimyia: e@istadhanne. dardwhglehid osusedch ovei 6er ciannalargli ch is
sufficiently 1060y, :omf-;fx%%%'l“ b the npndest, b sy, . of, datg lerr]
pressi on techni ques can realize f)err] savings I n terns-of
able which reduce the total voice data keing transmitted, howev-
=5 2r, these techniques cften result in bursts of data over limited
durations. 7o accommcdate these potential kbursts 5Z data trans-

missions, circult switched networks mus: allsgats a constant

. § 1 & 3 s 3 hd - S .~ o e &£ & D s - = ® -
candwidth f£cr each voice channel whicih =z sulillcisntly .args o
" ~ o - -~
wransmit the "widest® purst ol dats (ofsiili- Tnus, while Ton
-3 Lrassion CeChniguss can rsallls: Lramsnuoias Savints Ln verme of
Total data transmitted, Th@y nESverYIihEs_oSd USJULYE o relativel
WA 3] -. ~ < & 3\ - - an o~ - . . o -
tnefflicignt ailocation Sf bandwidtn oo TIYouLlT SwLToned nes

work. Pacxet switched transmission of voics informaticn, In
contrast, may reduce total system bandwidth, and result in a
3 lower cost system, by multiplexinz a number of simultaneous voics
convarsations in such a manner as to take advantage of the sta-
tistical characteristics of the compressed digital voice data.
Personal computers eqguipped with available signal pro-
cessing audio boards allow a user’s voice to be digitized and
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transmitted to a second personal comput2r. This seccnd personal
computer will then convert the digitized transmission back to an
analog audio signal and ampiify the signal for an audio output,
reproducing the first user's voice. A pair of modems are typi-
cally used tc transmit the digitzized information.



total data transmtted, they nevertheless require a relative

inefficient allocatiaon of bandwidin in a circuit switchedferr]l——  work.
Packet swi tched transm ssion of voice information, in contrast, may
reduce total system bandwi dth, and result in a 30 |ower cost system by
mul tipl exi ng a nunber of sinultaneous voice conversations in such a
manner as t Qv oKfuzslvant age of the sta- tistical charrCT®S¥6s16096s of
the conpressed digital voice data, Per sonal conpu

equi pped wi th avai | abie axiegRgRe pph-operations sERYy Liits 268arascal ero%réf‘a'
user's voiceibf be chgyidniizeddadir&stly tavamssi tiechito swigebefdt pberimd

conputer. Eultao,?gcg@dapﬁrs%%ﬂb persorpﬂmhgﬁtw | fhen seesuar hoddieot
digitized transm ssio

n ify t he
si gnal for é’ﬁeaﬁﬂi'%“m&rt%tdlgltlze‘?e‘ﬁ?’octfu&nﬁﬁg??‘n‘é‘?rfrsst u?ér %ggt\:/%% é
of nodess ameckypi switched alekyouk etb tap sacamsntompyiexiviichzé8 ah$or mat | on

%CT/U896/1668§n“Cteav%éyb%%4%§§ket swztchna necwork. Typically, the packet

eration, th Z
voi.ce i nf or fitched ReTypTky "‘t"?‘éng‘f"n {ifeeg% fiecfgg %&eermaetci rgﬁ?%gllsl%\%tched
t el ephone The Detewnd:c tRhaned, sevahther Foom V@%%Tﬂ‘é’r I - aNQEERYRESvode of
operation, g gkl Zathd inee pbpEORAML it rnsct Comgal idrettivMaaaailabl epacket

swi tched netvvork to second c rrputer i.ch I N npee.
packet~swi t chel REPRET. P cgf"rg‘/ thw"aasckg‘gkg dSe of chig] ggeﬁg 'ﬁ&j‘t

be the Worl df\Wogerantes rfatr Communiprting betweerrhéw rﬁté%-ﬁetrepﬁésnéf@?ﬂ"rs
avai |l abl e fr%yggagge@m | G ernblor t hval e, New Jersey, and the Personal

I nternet Conpanion Kitlerrl asval I gplg gfllle ¥ omy Canel afe QAR ons Pal L ASgn

Texas, nake use of this™’Second no oper ation Tor conmuni cat ng
bet ween t wo #dgi sereadynednnsift epgration ‘h‘tﬁfpl*@&gt‘a $IANqSS Sl4QKS the use
Transm ssi ot c0kadkegk gz etk AaditCc ameonyer satnadry .t hToikghreduced kiostseeopal node

of operation sQYel Lopg. i stances akkows,the USBhcker switched netwsorks

sver circuit switched networks. Additionally, the user’s savings

is also a rasulsc of the fact that packe: switched networks
typiczaliy charge the user based on either the amount of informa-
rransmicted or the user’s connect time, rather than as a
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the distance the voice conversation travels, as is

in circuir switched teiephone netwerks. While transmis-
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voice conversarions throuch a packet switcthed network may
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1zz a significant cost savings.
The protocols and addressing mechanisms utilized on

rcuit switched telephone networks and the Internet, however,

3g are not compatib.e, and therefore do not allow a user to easily
=stablish a voice conversation across the Internst which =ither
originates or terminates on a POTS station. There exists a need,
therefore, for a method and system fox establishing a vecice
conversation between a POTS station coupled to a circult switched
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relephone network and an audio ready computer connected to a
packet switched computer network, such a as the Internet.
Morsover, because such system ideally utilizes a plurality of
gateways, ©r access points, to gain access tc the circuit switch-
bcard zelephnone network in a. plurality of geograpnic locations,



15 to save significant anounts of noney. This reduced cost is par-

tially a result of the efficiency of packet sw tched networks over
cirrcuit switched networks. Additionally, the user's savings is also a
result of the fact that packet sw tched networks typically charge the
user based @p gilBgr the amount of informa- 20 tion transmtted or the
user's connect tine, rather than as a function of tREVYP¥EREe t he
Voi ce convedisald @arthaéy6dsistdSal feed for &Y Rletbal Qn&iséfs@eﬁn %%tﬁ{‘fﬂzing

f e conversations

t el ephone naeavﬂ{rlﬁitwnieatcransm S- si.on of ~voi : .
through a packet swr{ched HET'WErk = RafPuce voice, g_4}T ReFvsSRedr 3F@eks in a
| oner qual iSXAtsEgAdtetrRhans nehwork and a gacistoselitdeddyempntepdused at
the systemworedesThérs e tMerdakdsts a ndBRNY¥USERS MEBhACGRR! s94cd, 48l ays

as a tgadeqff.H0; 9L ger r a significant cost savlngs.
The protoco st and a%%r%%cg} r?g&FdLrgéhani sns utilized on circuit swtched

t el ephone networ ks aRd's HSeEst 8ERetMahdieheto 8bilizg ehsotintenpet hea and
theref ore cdmidtrapackewn sidechtd eamplter netwoek| abd IHVAmbREGCon voice
conver sat i Q3¢5958; L€ ; rnetyphi el t her . Qriginates or
terminates on a %%?’%&Efa%#%ﬁm%?% %Jx%ts %Ges nERgEe £ FhEFEFLT & for a
met hod and P&P&r e PREFE I rafioF s A Rgtied Gine system ebrmransatiiconnded wegrea
POTS 3% at i aonyeuphetion GarwelehCuwd B0Td Ghed id3hs whéd ephQr@sBel Wosk: s@pd an

audi o readyceRRULE! LAUIgCted, t el . swW jched.comput er networKk,
such a as the Internet. ggﬁ/ﬁ?%gr\)/aetrbj eé@%%ée“%%cﬁ}osyg}ﬁgmslt AP -8

utilizes a PRACEFFESE GFT=25S a gapretRyy, asreqcerss poibits prekegai widcdess to
t he circui tcogmuteh-networi, lboahdasetlepltonernetwork in a plurality of
geographi c | ocati ons, 3

WO 971;423% U P PCT/ US96/ 16096

t her e F ur t FEPOSxRspl APELICABILITY 1ot hod and system for utilizing a
plurality of gateway®g cbiegtecioiee walseatbétween & cisr eui trovide aSwitched

tel ephone nebwoRke 8Nt RAGKet ngW LdiRd CORDULEL NGl cvom an Q&K HIGLE

further exi need faor the nethod and st em of
c%kguger connelted Io a packe: swixc%ed ccmputery netwerk, such as

)

the Internet, to a PCTS station coupled to a circuir switched
20 telephons ne-work.

It is a further cbject cf the presen

[

invanzion to

provide a method and system of transmizTing s vcicz conversation
Detween two FOTS statlions wherein the wrir: ranvavearisn path
Drtwssn ths TwI SL&TLIONS IS routed Tor ouin . opuzlic cirouis
o switchsd telephons nstwerk and & publ: c astkss swit-ned compuser
NSTWAYK, Such x§ the Intsrnset
The prasent Invention is dirscrsd to 3 meskhsd and

system for routing and transmitting voice conversations betwean
an audio ready computer and a POTS staticrn through a packet

3¢ switched computer network such as the Internet. The present
invention further provides for a method and system for routing
and transmitting a voice conversation berween two POTS stations
which is at least partially transmitted cver a packst switched
computer network. The POTS stations are coupled to the system

[¥%)
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through one or more circuit switched telephone networks. A
routing ssrver Is provided for routing calls betwesn mulciple
destinations on the packet switched computer network. A phone
switch is also provided for converting protocols from a packet



5 authorizing such calls. POTS users also may wsh to

utilize the Internet,  or a Sl t—packet—sw t ched corput-er—nretwerk,
to save nobney on voice conversations between POIS stations. There
further exists a need, therefore, for a nmethod and system of
transmtting a voice 10 conversation between two POTS stations where at
| east a portwomri4238 of the voice conversation path bet WeBGT/URS/ 16096 POTS
stations is transmitted _across a general accessi bl e gubl i c packet
S tched | SvACCRRARERITRE: ROFROT choh b IERBLF rbepHted ce1eonBAg adi R AL
APPLI CABI Lwd¥k. The object of the pr esent invention is to
provi de a system for est abl i shing a voice conversation froman audio
r eady cket switched conputer network, such

as e 1T T Ton coupled to a circuit svvltched 20
t el .eptfone network For a more Compqute undgreganfiteg offj dde sreshRt present

i nvention tleventlcnprx@/ﬂe&enaenﬁé hﬁKBe’iﬂ:(i) Thet QHlD:Ewizig’iWﬂatﬂbagnés&ﬂ;S‘re
conversati

I ween tvvo POTS atlon h
conversat i gﬁoﬂa’f’?\ken 10 GO AR R O & ?f’"(c)rgp‘-’n?r!L rf}o&%agf%?err
swi t ched t &#héghone network and a publi c packer swi t ched conput er
network, such as therigut araeta high level block diggpiesant kpeesahi on is

di rected thth@LQQ&ea% accordélx%s etmcf hreogttggn@% dgrn%rtggrtt' ng voice

conversati o uter an S station

t hr ough a packet 30 “F1c SsviPt éFed %‘b‘%ﬁﬁh@aln?tlﬂﬁ KARRRFRH Pt ReSYRESRNet.  The
pr esent archi B¥enitoEdrustuppsrpimy idesicer carvetdwd @ndesysbanas ciudio
[OUting  yonqdNel dHIMLIL00: 2 Y G RPAVEESALLON PUURERLLUR RO che
stations I's at feast partially transmtted over a pacf(

swi t ched °r°seﬁen13%|‘f%’r“t?é‘t wor k. The POTS stations are coupled to the
systemn 35 t hroughrmse 2@ igDaefendcitnalswilbckedidptaphane seswenks. A

routing ser V‘éh@c&ﬁ@'@sﬁ%&@% NP GAldes BELYEELN: sBY Tb'oELzﬁen two POTS
destinations on the gacket SW t che ter netvvork Aﬁ swtch

is also prSYPEEERF R TBHVEr PF‘ﬁﬁepr%‘f’otccor? FPERF RS paeRter s =2 ®accordance

4 with the present invention;

FIG. 3 is a block diagram of a personal computer system
Joe in which ciient software of the present invention may be embod-
ied;
FIG. 44 is a flowchart illustrazing a method of imple-
for bridging voice conversations between

4 the circuit switched
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FIG. 5 is a flowchart illustrating a method for rago.s-
tering users with the system in accordance with the present
30 invencion;
FIG. 6 is a functional block diagram illustrating
database models in accordance with the present invention; and
FIG. 7 is a schematic representation of a data packet
tor transmitting voice and/or control information ir accordance

tas
un

with the present invention.

BEST MODES FOR CARRYING OUT THE INVENTION

Preferred embodiments of the present invention will now
be described with continued reference to the drawings.
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swi tched conputer network~—toa circuit switched tel ephone net- wor K.
BRI EF DESCRI PTI ON OF DRAW NGS 5 For a nore conplete

under st andi ng of the present invention, reference is nmade to the

fol |l ow ng |1 ed Descrip- tion taken in conj unct|
acconpanyi %&g Ty ngs in whi ch: 9%)]§3% gh

| evel bl ock, di agfegipialy @ system 10 archi tecture in accordance with the
present invention; functio bl ock di agr am of

- S .
a system ‘ ar chif 8¢ ut & rfdorZAsﬁpﬁgr?l ) ‘%av-g c’ée‘c'o?ﬁ/e atsP'éﬁ “Bet ween an
audi o arehig@repaes ondhe cYANSIe i s anomMpESEIr 9fsBapeosenal sooprdanceii t h
t he Pkesffing RYEBHt OipplliTration software hk@ adB 4 Ssysdennebi-0Bal bl ock

di agram of 5 Sy? *8stablis x?rC'Uota%%t %Svépéaé‘b?f%&&'n”g%é YOI L8aGORYGLSaLl I On

bet weén two i ons “acr 0ss SW t conpu er T8t wor k
i n accor dafeel00. theyiciherhaapRldsaftonn Wagig 101 comnects, overFEl® 3 js a

bl ock di agé@mpuferanpewsoRatocorgautae syst@MaA hent i BatMdibe sethie@ntos0itavar e
of the pres e§t%¥§nLBQQ°n@3h$§% %ﬁogo a. ?ﬁﬁCl‘Jgd phone number ThFIG' 4A

|saflowch ustrating a method o ment 1 ngaphone sSwi tch
for bridgi AV EETYERVEPL TS ﬁ@?ﬁééh’-zad Phopge SPAERR 6 hitcc Bédl comput er
net waok anghdre mimbeti isWw i€ hedcuit swietiephare eprbiorketdwbrkcgondance with

the present inVGntiQﬂe pﬁeferrea embodlmgﬁ cﬁﬁgaddﬁsaafﬁ{ﬁgdfﬁl blgﬁg

di agram of a é)hone SWi tlp constructed 1 n accordance w resent
i nvent i on; Sw2tches 600 FIG. i iz iasmam‘f’?ﬁvﬁfha'r*tcatr%%trascarcﬁboa FrE?hod f or
regis- phorteerswigchser §00 d1e tdoapd pdt em barhacder damper v tdetioekpresent 30

i nvention;and the circuit swﬂc@xecﬁ tl‘=§°€hf>z'~'@cﬂé£9ﬂ>a'lk hhgck ’%@gcro%@er

illustrating .. database nodels in accordance with the present invention;
and -° ~ adthenticatgpp serygr a'osocﬁeﬁaﬁ“i:n‘r%ﬁr‘esé’ﬁfa‘f‘?orp "% “H&FS packet
for transmidtioureyagiheecahd/ orramit bekednboriie |amtsnoaccmr¢a:rw@g35ﬂc— Wi t h

the presentai WEHHr@Y to the phone switch over the circuit switched
telephons network 300, as well as the traffic through the possi-
ble phone switches 608. In an alternative embodiment of the
29 present invention, multiple router authentication servers £00 may
be coupled to the packet switched computsr network Z00 at one or
more geographical locations.

he personal comp 100 then sends the call requss:,
including any authenticzaticn data providsd oy the routsy authe
oz ticacion server 06, to the phone switzIni £300 The phons switc
ol verifiies ths autnenticat.on data, =ither through rommunisd

ion with the rguter authent.cation ssrver =00, or throusll oLney
security means such as a digital signature generatsd by the
h €00 sends

router authentication server 500. The phone switch a
signal indicating off-hook to the circuit switched telephone net

i0
work 300 and tones or pulses corresponding to the called party’s
phone number over the circuit switched telephone network 300.
The phone swicch 600 then waits for an answer signa’l from the
circuit switched telephone network 300 indicating remote phone
25 300 has gone off-hook and answered the call. After the remote

phons 400 answers and & call is established, tha phone switch 600
then converts the voice data received from the circuit switched
telephone network 300 into a format suitable forxr the packet
switched computer network 200 and client application software iCi



BEST MODES FOR CARRYI NG QUT THE | NVENTI ON Preferred

Nt (alVZ=Yal3 [ aVaWBYY] | | aPALTY, jbe deSC' i
continued reference to the draw ngs.
5 WD 97/ 14238
PCT/ US96/ 16096 1. Overvi ew FIGS. 1 and 2A show an
overal | vi evavofo7414288 syst em architecture. The system iPETABASIE®] of a
personal conmputer 100 _  executi ng client ap |ication software %01 and a
syst em ser véRTgugh &g of Fo IEEPEH| P5HPRLiCO8 gBhVé?%Jattierﬁ%nleBﬁ?t :a

personal conjppiementingrsutf0a pheewry evacweepl Fyat nerwes wasdmidartonide s,
ngr the p‘noﬁ?”ﬁ“i@&n r@im&:&vzges %&iééﬂ%aﬁ;aukfegegw&lhemdnc&&zleoaaé%a/er 500
an reques Voi ce connection a specified phone nunber. The
system serv l§6%e§s‘é%m%lcseﬁeélfeéi"f’?édz(%qg&r{‘é:og\ﬁ t‘gﬁm%bos‘f%aé)lrléﬁ@f’ Re 40

phone niinbercivicaithewtichagd ttedaphohedatiaphdfE nbrowgik Jowentional

The preferr%qt%qggd'tgamid[dgl_udes a plurality of phone swi tches 600
(FIG 2A) in a nunber_of 1ocation

s. Each af the . e, swi.t.ches 600
are coupl ed to both tH&¥E ESHFIFER ﬁ‘é‘m%?: (2)‘(9(9 =S phy%ﬁ‘m cé’ln\rﬁ%%fc‘?gst\:/\? tched
t el ephone neERyEkk39ErvIRife PrONLERr 1520 Hit [fe FOMBREL SRt 5¥S/ i P5082 Y e %% i nes
the Opt)iimal rAeRe 1 S 5h§hi§%ll knowh Oirf GiHee alrhe cahé édhmauighrabasas Dn;];t he
costs of conpecting the .. __ ..call rt e sw tch.q -t he
circui t¥swi %Teﬂ‘ay ol atce‘l”ecp ldngurllggl\}\%d?ké%?mgg Rg 5%;8, t ed%tgflégﬁé%

t hrough t he qeessiction, or By ghoAendiPLT Rls KGOPT PR2BF- al Tha REEWPER ser-
enbodi ment af: deN@rdPide PrEsepcivest t 19, pdhslonapl eomputer A herkssats on
servers 500 HRY ompure PiQRCYoh0 LS RAGKSL 3WhLERSH: CRIPULSLDELIRE,
200 at one of nor e geograpﬁlcal ocatrons. The
personal corfift eRt2Pt hen sends the call request, i ncl udi ng any
aut henti cat izan @atah@ie\dldechtbgyshemr out er aut hen- tication server

500, to the phone switch::00Q. :The-phope W t.Ghec: of the present invention
may bs empodied on an audio ready personal computer 100, which

comprises a central processcer 110, a main memory 111, & keyboarg
112, a pointing device 113, such as a mouse, glide-control or the
20 iike, a display device 114, a mass storage device 118, such as a
hard disk, and an intsrnal clock 1i6. The personal computer 130

also includes a sound device 130, inciuding a signal processing
2

unic 12C. The system ccmpenents cf the personal computer 10C
Tommunicacs through a systsem bus 116 In & greferrad embodiment
Zz thz persconal computer 125 Iis an IBM-compatikls psrysonal compure:
wnrch if available IZrom many vendors The preiszvred central
rrocessor 113 will be comparible with an Intel 80485 opsratini at
33MHz, or greatszr and most preferably an Intel Pencium™ operating

a e
atr 75MHz or greater. Other computer systems, such as the

v
<

Macintosh™ available Zrom Apple Computer, or the Sun SPARC™
Station from Sun Microsystems™, and other processors, such as the
Motorola 680x0™, the Sun Microsystems SPARC™, and the PowerpP(C™,
jointly developed by Apple Computer, IBM and Motorola, are also
suitable.

s}
n

Additionally, the personal computer 100 is preferably
connected to an internal or external modem 150 or like device for
communication with the computer network 2006. This modem is

preferably capable cf transmitting a minimum cf 14.4kbs, and most
preferably transmits at 28.8kbs or greater. Alternatively, the



[err] verifies thw authenication data, ei t her through comruni ca
tion with the router—authentication server 500, or through other

security means such as a digital signature generated by the router
aut henti cation server 500. The phone switch 600 sends a 30 signal
i ndicating Qff-hook to the circuit swtched tel ephone net- wor k 300

and tones o %ﬂ(’éﬁ’g_ corresponding to the called party's PCTUAEH®hunber
over the Cigdiiiohasbafindt Qo8PRRD A Slnicked0r1a oo iR BRGNS S Lo 600
then waits s%# ?n answer_signal ftomthe ciTCult SwWte ﬁ el é‘p 8fe
net wor k 300" "di¢8Fi nof r BLEAbhE S5 th 5B hGeMRIHRE FREYRBBKZ GhPravdner ed
the cal|l. aif iEsherhet reomiestion tophonewdd® aonsmersednd ahealhrdher or

establ i shedinyt benPhORRSWe Gach8Px inrersald@N converts the voice data
received fromthe Ci)Erg'Ll:i'te | t el ephone network 300 into a

swi t.ched . Ko
format” suitable for t'he npa@lf&f;'ermd eRRRAYBRBE oD IR SEWFR DU mavd
client applecanyonf sofiuer Pflreadily available sound cards, such as the 6
WO 97/ 1423&oundBiaster™ card, available from Creativgﬁihg$ggﬁégquthe

t hrough an ~Of _kno onventional techniques for |

i mpl ement i ﬁg%ﬁ_?ﬁgg%g#emgvgéﬁg%% T REEGHFRE. @r‘% | §FPGesEing- The
phone swi t ERUBB0IRHIRRIL3Y W6i eendeted ane vedndromudakepackes and a

swit ched cemptbphonetyxg k 260 isax?]@d aié‘\ﬂrc@ahsébkhéﬁ,b:c%cfi%aibﬁ, includdl KCui t
switched tgl wark onyent | ona at eway

t echni ques. <SRECPE 51 _Ji::ég{ggé p{e‘-%%%a% géﬁ%ngf%roriﬁ ﬁssbgg}éﬁi%\%qr@?lcq
connect ed t*§1§Phone. network service provider 220 via a communications |ink

221 and nmodem ) psrsbfa hetdmidt@wm 100 1 HepHdarapiPeus@EPUYLat i ons
l'i nk 2L BBYoPE Gk CULL 'tgot;_,e,q t %e hone network, a | cated
) C X of ultsix k gberat E Q 1 iz
connegction, or _any of a_ nunber 3 nown neans.” The. nlec%?k%‘%e?%&/ ° vice
proviter 228°HF 0%t HesSUd e 2FeFRBhaAVaidipieerndon Micese <t oWindows™ he
conmput er néawoER, ZOOX™,Thiexconmpp® esr st/ a0k 200 is preferably t he
I nternet. 2. e BRoRentd | S SKSt B establish a connection o the
packet switched computer network 200 via a network service Dro-
vider ZZ0 ‘FIG. ZA). Commercial netwerk service providers in-
z0 ciude: IDT of Hackensack, New Jersey and Performance Systcems

nterzational. The network service provider preferably provides
a Serzai Line Internet Protocol I1SLIF} cr Point-to-Point Protocoi

acket switched computer netwsrk 270.
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bt ol - . - - - - . LR y - ~ g
The user initiaces a c©all rzjusst Ly sniering a stan-
1 S
- R - 3 POV Tl e = : -
L dara tsliephcne numbex through ths cliznt aprlicazion scf-ware’ s
~— ~ & - ~
- . . - .
101 wraphical user intsriace Altarpnativsly, theo arapnical use:
. - - bl - - = -
wnteriacs will al.ow the user to =ntar the zalled parcvy’'s name -
3 > 2

translats to a standard
rsonalized database. The
client application software 101 may further prompt the user for
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an access name and password, or credit card number, each time a
call Iis established. Alternatively, the clientr application sof=--

ware 2C1 may store the user access name and password (or credirc

L FY
h

card) information when the user configures or first uses the
software 101 and automatically forward the access name and pass-
word {or credit card) tc the router authentication server 500.
The client application software 1)1 creates a call
connection request packet containing the called par:y'’s phone



As shown in FIG 3, one aspect of the present invention may be

embodied on an audio ready personalcompuier—100. which .—ceapr-ses a
central processor 110, a nain nenory 111, a keyboard 112, a pointing
device 113, such as a nouse, glide-control or the 20 i ke, a display
device 114, a mass storage device 115, such as a hard di sk, and an
i nt er nal clqakyﬂﬁﬁm The personal conput er 100 al so i perrushea6e%6 sound

device 130, including a signal proceSS|Q9 unit 120. The system
conponent s HERSFe 2p8r 5BR ISR FpACERSE CPREOrMAt IoBmERFR A% TIRdGgR2Esyst em
bus 119. |infonmaefienred Emdbodierent access nanze apdr passwowbnpdher cadled s an

| BM CO”paI'éﬁf%yp%rﬁﬂﬂﬁérQ&ﬂp%keﬁetermlnéﬁ“ﬂH%dd@ha¥h|@5&fbﬁéf°ﬁbﬁ§@y0¥a&§9rs-
The preferred cen tra r sor 110 will "be conpatible with an 1Intel
2hory. ot 25 ol

80486 oper at’rnr‘?gdé'F GPERR EriUhJeyset ’Eeertat}rsyssﬁtl htem
Pentluﬁ{errqheomemabnag computeat 185Mz ©One grasdtesr autehelcadmpuserveyst@hs,
such as thegQ; zM?C' n&B&NerJeLp%VBHé’a‘?éecaflrlo@oﬁﬂgl:&@? st Bhckde, Sun

SPARC] err] Station from Syn M crosyst ens processors

such as theh® TOutfp 6&“6’1‘%‘“6‘2?6*6?& PFvEhe U %‘8§y§ieerr'§ BARE] BFF$5S and
t he Power PCGlaarr and passwrd randy ddeeehopesl dhe Apptrepmwtrémnel Bwiand 600

Mot or ol a, &hﬁz@b@g the caBUidmalhy h B&sed on a numberAddi td @dd,y inkh€ding
per sonal uter 00 S refera annected {0 internal or

c
ext er nal 186 or f??e devitE ¥8rthe pHong, cgafléﬁb\mﬁ thE EBRbut er
net wor k 2003f Triegsmbderng sthe vompre@e‘re;tﬁa}mmpégpe oite tpeReNviieti phone

m ni mum of chék.HERS, 6800:808le caliedPhESf ablet thanghiés: AtswdB.cBkBS:0te-
greater. AIterg;}atweWle géga 7
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personal conputer 108°nd)~PRacsdiireeroed imertapl] SBR aueptRy av@grakon does

| SDN Line fry: ceAMEBECAt tQNS-Watiihbhei Cogut ervetWor knX(Mhr sweaclien: an
Et her net CQB{:QD (598 oF O A MD“K109E'£'§JC.E &bl g LP%:E‘I N&l: @ :0q. TRLY

ot her type netmork |n£§r preférre
enbodi ment sqqﬂg SYiRER d@vrdémﬂSGtﬁEQF verify the ca;-er'e access name and

password or crsadit zard information. The client application
softwars 121 may use any cf a number ¢f technigues fcor selecting

Lt
L

5 the phons switch 600, including an internal database mapping

o3
0
o)
1]

destination ar=a codss and central office exchang=ss to p
switches 600. This internal database may bz pgricdically down-

~oaded and updated through th2 packe:r switched ~omputsr na2twork
"
L

~An

o - ey on -
“ur as phcn: SWillhesd ~uuv are moved, a&tdseld, 2z.+7=l PR St o4
. AYLLlY mags oul I §=rvice.
- - - - & - -
-z LYolsss Y convertlng Letwasl i ulha FI8Naa,
- s
-

r's voice inpur or audis outpur, angd digicized
packers suitable £ transmission over the paci =3

o
computer network 200 is well known in the art. A numbe

LvV)
o

devices, such as the SoundBlaster™ card, ars availabis for
converting between digital and analog audio signals. When

converting Zrom audio input to digitized packet data, the audio
input is first sampled or digitized. This sampled data is then
compressed utilizing any ©of a number of known speech compressiorn
algorithms such as GSM. In the preferred embodiment, the speech

a2
n

will be compressed tc be transmitted at a rate cof approximately
10 kiiobytes/sec (kbs}! in order to make use of a 14.4kbs modem,
leaving approximately 20% of the bandwidth available f£or control
informatior. In the preferrsed embodiment, this algorichm will



be any of a nunber of readily avail abl e sound cards, such as the
SoundBl aster[err] card, available from Creative Labs, Inc. or the
SoeundChoi ce 32[err], avail able from Spectrum Signal Processing. The
sound device 130 is connected one or nore speakers 125 and a 10

m cr ophone _— e sound device 130 may, optionally, include a
standard RJ ‘t’éﬁ phone jack for connection to a standard P&?ﬂ%ﬂlm"

tel ephone. further be capablghngﬁﬁ§9R§5 CQHPHté%)?¥£%51gpp eferabgy under
ste

t he control o mul.ti-task ratlngs m 1 nc /1 P
i nterface, Su%ﬂu‘é%r t‘H’aﬁllév}B?l%fblTélH?ﬁﬁéP%/ﬁ%Xo%reﬁlfaWdéﬁsPMq at less
MacOS[ err], thmr Xt & rfullNdgad@cep[err] or OS/ 2[err]. The

personal conputer nayrhestabbhshy [ N D WI t ched
conmput gr negg\grfe QVO vi_a 2, et m‘r?"ﬁqgg‘?s?;éggg#?‘t 101 :‘?r‘éf ?%g} l% e 2A) .
Commer ¢i al Qe S8 & B b GRS The l}d’étaﬂb?t’fﬁ’n H%ﬁi@ensack

New Jer sey @fEermitas whstbebythemecessary| iduiviatd andl sFhewans Waldougeeyi ce
provi der preési@dloh RMVpdeSonal com%u%@i:' al Tﬁ-ié‘@:l rit ?EE@&dE rﬁiﬂ%‘?)lf-x%s’:xég )

or Point-toxzPoint_ Protoco onnection_t packet “Swi
conput er ne?g)orképff(f 88°tke presdice O%h% Ry ﬂﬂ"tllcﬁt' e§n‘§ hdn thequest by

entering a Be@essary driygrd, sudlepisoseundndeivarty aughtrhhewind®nt socket
aﬁpl | cat Ih onéjoéfwee \Swmso«{:;e'n][] a&raaah}seailé@er ~.+.»n=t ghEage ar Al %%@Elﬁle: ya
t he graphic USElS re Ln C ow t he us o enter e calle
party's name on o -od5t Rer ‘t'kl?énfl%r %agooﬁ“%f%% F el ﬁ@n‘t’s%'ppﬂ'?gcétclréﬁm“

sof t ware 103%*¥V=er DD(QXéGGFrn@f*bﬂ personal conputer 100 will translate to a
standard 303. Qw@ipapleanNetwsdler based on the user's personal i zed dat abase.
The client appL,hgaE&gFgmsoozf tn\gqggd;co_}ogays f t{,retft;%r O{EF'[ trl du%%efor

an access nane and passwor card nu cal |
i s establ i SHEFTRT ' RBEETREY + hdhel Féﬁ?r’?ﬁfplﬂ—“c@t F"Qﬁlgoﬂde networWare 101
may store thenseringccesssani®e cndopdaswps d: (ysw@edhhd compuGa k- -

i nf or mati onyyhen t Re U £ I:guUILe agrzéérég MRS et MCover 1 SOftﬁare 101
and automatjcally forward the access name and pass-‘ T “‘“d (rgr credit
card) to t HEPP U 9adPR_NEITHIAES SePperteho & number of regiomRé.chi@nt
appl i cati onlexsflt wetwotBs . crmtlesfatbabé regionaCompreebion iﬁq:twﬁztecﬁaﬁkeé
gont aieni ng 4 headd@dn@drpawbdyk s phone

The dominant protocol used £or transmitting information
betwzen computers orn the Internet is the T : 3
/

Protoccl/Incernet Protocgl (TCPR/IP Natwerk 1ratszol Computers
typizally c<snnect oo the Interner chroush - TaL T#lzghone

- [ETWIIH JoNNeCting Lhg Compuier I an Interner sayviscs rprovides
cnternet addresses ars the addrsssing svesrtam ussd o Ln TOTSTE
communications tc specify a parzicular networrk o TOmpuUtar on ths
nectwork with which to communicate. Computers may =ither directly

use the numeric internet address or, altarnativaly, a host rame
3C plus domain name. Host and domain names are then translated to
Internet addresses by a resolver process.
4. User Registration Server and Billing Server
Referring now to FIG. S, we describe the user registra-
tion server 550 and the billing server 560. The system prefera-

(9¥]
n

bly includes at least one user registration server 550 which
stores user information, including access name, password, and
billing information. The user may register zither manually or
through iateraction with the client applicaticn software 101.

The database is available to the other components of the system,

i0
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nunber and the userrs.access information.such as credit card

i nformation or the user's access nane and password. The call ed

party's nunber may be determ ned through an optional |ocal or on-

line directory. The call connection request packet is sent from t he
per sonal COMwale9/142590 t O the router authentication server FX/US96/1609¢ Fl G
2A). Upon receipt of the call connection request packet, the router
aut hent i cat | orhs ey ehe SOPISAS Blithent heatifn Geryesce@@sand the ﬁa%lmd
password andedetfeer psoes the appr opri ate phone switch 600 to route the

call through based ONg lge[wlr] n@oﬁewg}o'{io |PJ}%I ugh?gmélrfcatl%e tﬁ?{:&b&s oad

on each of the phone sw ransmitting
voi ce COI’IVET‘%falCIaéI]I F%%‘h‘?lﬁhef‘?r‘oteéﬁ’f‘l ﬁﬁlbrﬁﬁfébhsh“dswnf?ﬂﬂ% G0 SYsteRe
cal |l ed partyrmvesithegcietudrt 556 wibedoi¥l ehe user, padtieemeammetika880y or

An 2l ter nat e epBachipnia s  Nendl £38Re (AGPRL! NofiPEtea aizechSl LhiLide @

router authentication server, [nstea ent application
software 101S%SEl Fredteci®ah phone switch 600. The phone switch 600
w Il itself s.eri Piobbeswritdler' s access nanme and password or credit

card informtion. IhoretdantnARBl €B'ERD. 4n, cnSOEhYRL SALiTRAoURE AN, Of

a nunmber of techniques ecti ng hone sw tch 600, I ncl udi ng
an internal PRVEbASBEWEFHT ridie pPacke e‘%ﬁ‘?%a{:ﬁa&?mérésac%’ﬁ%s w50 PEEKEF al
of fi ce exchangeshtd phrome-er netwswkt 2h@samD@heThnSormd eraralt rdasathasedmay be

periodi cal | y, doWRne c:rcudOaqRd ARd LPAGLRM L REoUgbi t g packe! 13#%93_“
conput er net wor k 200 as phgone swi tche§1 600 re noved, adde del et ed

a tenp CXARSPE G ARG Uttt CAEFYibeswitched telephone ngpwork dag maY of
converting b@twaeﬁnnnomﬁ eraiegyabf formatssuaisasknbe xal lmgdtocediste. | @mput

or audi® outgddlcr:and QAQ:M' Z&@luqu m&j@ s;rswlgab&@ { &ndnf;3R3Bh8SI On over
t he packet swi t ched nput er ne wn An the art, A

nunber of sound 30  Hevi c‘}é §t‘(cﬁ"8s Q‘r‘?EBPaEr%‘FTm ¢ cAFE--8Fe ©*
avai | abl e f@ata bufftmwsem-mgm@e@aeen*@n@q-@ln &Rd apasrrprdudicdaysgpal s.
Wen CRAYE! Wk RGod¢ Qfﬁ Hedi=@all NP4t W fHeGist EBeE pRcke!: :dalanchhe @ah O
input is fi r'”sﬁ% §%EQL egq ofs Ingslet Ia ove**i1I S Sartt_plmgdsdaar%a S r:[crg:?nr:].nq ack -
conpressed utilizing a 1f nuiiber = of eecﬁ c%rrpr*ess Ion~ 33
al gorithms $%Eh ash‘E;S}M Lﬁ‘?\-"@hé“ﬁf‘éil@‘#?ecﬁ é’(?é’édltﬁeﬁ@oo%lhe?%péé*ﬁhd layswil |
tk)eI cgrrpr e/sseiilxat agbpatk@mmatﬂsadsahoa r attee ;ﬂ‘ho&aps(axl:)ﬁlatadw ur"“'""i:Opn“

i | obytes/ seg n S8 Af 2514 4 ne Lng
appr oxi mat el yrg%%éé bthée)glban&vtq\n%dtggggr\n/gl TS% e for cgn(? %Ddaeip i Af o %ngéfll on.
In the pref éFr EF°8HbofFHerAYSt-hi s al gorithm wil |

The ghona switch 08 s logically Ziwvidsd ntue Twe
N Lortions, & routing porrtion £or sending and reoolvinTT S3Th Vel
The rcacket switched computer nastwork 79, and LU= rTTESSINT
Tard portion Ior interfacing to the cirsusl? swiiconesd Teispnoins
network 300. The two portions preferably communicats chroush a

data bus. The routing portion performs che function ¢f rourting

Las
<«

muitiple connections over the packet switched computer network
200.

The wvolice processing card portion of ths phone switch
600 consists of one or more voice processing cards, aliso known as
telephone interface cards, which are typically inserrted into in-

s
un

put/output slocs in the phone switch 600. The voice processsing
cards handle cail control, iIncluding sending cr detecting the
apprcpriate signals for going off-hook, dialing phone numbers,
ring detection, answer detection, busy detection, and disconnecs
detection and signalling. The voice processing cards alsc

i1
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PCT/ US96/ 16096 777 further be capabl e of achieving such conpression on a
per sonal conputer utilizing an Intel 80486SX operating at 33MHz at
| ess than 1/2 full | oad. The client application

software 10 ferably is in- 5 stalled via a self-ext

The install g‘fqo%ﬁ"g‘é det erm nes whet her the necessgfgﬂsa&%\xgre and
sof t ware reﬁ)%‘%'fﬁ?ﬁsana¢ocr ~roe&'19€3c9ﬂ Ei‘ﬁ))p%hﬁoﬁéél%”% %Baézg goydyl | i nclude
verifying nd the presenceé, of a soun evice, and that

t he rré’c?é’§§ gt d'F} §hes bﬁﬁe%fsa%eo lE’I?d AP LTS L FERENFFE nRVEPIOBEK et
10 interf aeswotii nscmk'“a)nalase'ommaldxe@rotﬁhel; nsklaldakicémepy pcess

may al so r%li'cée thEedisiBla tc@.r&@% St &5 rnichia hE@eé%v RD-Sbt EOversion

550 G )
podibirtEi %oo%rscwefsﬁas SR PRt tieos interiapRets Sioi-

("I nternet'pl. Th’ecir mrernél conpeobidnl- wiiespecopykrsions agenheridaigy
t housands ckag8pREéEE Scd J&@strauh@@%:mrmﬂt 8k Eue& -phone swiEKSgo0 The

| nt er net §% ganléi.gr as .a It|- rc\)/Cel |era£c ;/ erf orm g gal ni n | oca q
networks cofNRecte*t a ﬁunbg of Pregionar, “Mas P | &V&F ﬁ%r{’ ‘ﬁfsm Each
of these raégdoAarcnersfaics BS EappeiRad Hedopo Vel tRaKISERESARE WoRNGS and
The dogi narateebgaafs@lsamda oahtv$f§ravtet lavg 1LabDE ﬁﬁclbnor& numbar b&t ween
conputers ng A Si Oloy natioBLOLRS
/I nt er net %gok“oggl'“ ﬁﬁét‘gﬂ iﬁ%%o% cs?é PHQ‘CQPL)E &' et 5 yp el y
connect t FYEREMFnt e'*F?fé’t %Féugﬁo‘é‘-’?w Ctaé”F‘eBﬁ%ﬂ%r FY PIRELHABF kB dBhivéct i ng
t he conput ehahaean:titd T4t f9er vanel gy Geveenl leu‘:lafﬁaﬂnﬁet:.‘aﬂdrﬁﬁﬁ&& are
the addressi,ng oRYstem used in [err] comuni cations to specify a
partlcul ar network or corrputer on the network with which to

comuni cate. Conput B <ETryderfRef S divecti®y 31> @RS MERer #22i nt er net
address or roaktegnatowelyr cachespwhnarte 500 to the circulr switched tele-

phone network 1s described. The phons switch <20 is an event-

driven system. Ths phone swictch 400 typically mus: respond to

the following <vents and perform the following funciions:

2D . Establish new calls uponr recelving an authorized
call connection request packet. The phone switzch
500 must verify the connecticrn rzgusst cracket,
dial thes callsd party's phons numgar S3 wver
The ciroult switchad TslEnnnne NEITWRY Tl, wait
= Ior o tnd called nAarcy T allswe: - : i,
2nd ugpdate The TOnneIIIn QLILLEaSe ol
. Tiscconnect existing call ssiups 34 pon Yso=siv

ing a disconnect signal on th
the circuit switchad telepghons nstwor: s
33 connect packet through zh=z packser switched comput-
=y network.
. Decompress digital packet data from tze packet
switched computer network upon receiving a voice
packez, and convert to a format . “"protocol®"' suic-

(Y8
n

able for the circuit switched teiephone networi.

. Digitize and compress voice data received from the
circuit switched telephone network and convert o
a packecized protocol for the packe: switched
computer network.

12



30 pl us domain nane. Host and domain names are then translated to

Internet addresses by a resolver process 4 __User Registration-Server

and Billing Server Referring nowto FIG 5, we describe the
user registra- tion server 550 and the billing server 560. The system
pr ef er a- bly includes at | east one user registration server 550 which
stores user wobpisrsd i on, including access nane, password, ROTWUS96/16096i | | i ng
i nformati on. The user nay register either manually or t hr ough
interaction witt the cli eﬁ@rgﬁm puddipobuEERTinge 101. The dat abase is

avail able to the ot her copppfed GathbhBe SYE B for billing purposes on

10 WO 97/ 14238, ; i

PCT/ US96/ 16096 suc%n as Shmregﬁt%rrld S en nle(?é’t‘PSnOfserﬁ/eervoéﬁU §R4" t he
billing server 560.versation. The billing server 560 (FIG 2A)
mai.nt aEns as dat alexwerk and Cémmomlilcaltli 8h OPyotaolaach call established

through the system Tﬁe ﬂh'nle' ggn§§r5¥e'rm§§%é@dclolg' k{;)rt §carghfner

i medi ately or asl s é e submtte
di rectly toti¥gh PaCkGEe?"”st COMPYF /T ne“woré‘s SPRBNRS Mg dpLernec,
Referring nowd taheFlc@rcdBr ¢ qiedne esephote Giwantks toe known conveet art.

bet veen { hesppokely dabal{ B0 b0 pYE! hiccdihlit commun Pl {880 compUL er

netvvork 200 and t i nformation transmtted over the circult swtched
t el epfidne SRk EddsionTHEasHlopRafRBRiShing GGand#PRY ed CRAEMITEELPRCUI t
switched t ebephote petwer ks@D(-hegly network biss iprefmyradliyaimplémdnredf formats

(al so know &%oﬁkp%o%gks ¥ sz?a%darmzegeé%ip%hb@! Q‘A’gnkn Fading sanakgg or
digital transm ssi one Swi h_600 further

per f or s th‘B°‘°fUrPcrtT(‘?ﬁ§°8f embodimeqt 8fbt:11f"‘f"e~‘?"1P - &FE- 5 89 de YR CEFERTE 12
t o snoot h detayiszesy the TCPusTregapomdoGenofos mrtalccdat anduldtmrierhat

initiaktly copd@idyidatd protocdRAr,esenki Ag-2dd BRCE ,aRd-088f | BN W mode:,
time- Stanpe%mLﬂpon1nglgacwcll known in the art. See, =.g., Martin J.,
TCP/IP Networking, PTR Prentice Hall .1%%4;.

The phone switch 600 is preferably adaptable to a var:i-

2ty cf ctelephone network interfaces, however, most preferably
6 supports connection to a digital Tl iine. In typical POTS
service, analog telephone wires extend from a user's POTS set to

a telephone company central station which converts the analog

telephone signals to digital signals by sampling T-band
signalling is typicalily used to transm:it 7all ronsrcl informa

s zion. The anralocg signals are tvpically =amp’<d az -,lCC samples
psr second using 8 bits o sampls The resultiny Zdigital
signals are commonly combined cver & Isur wirs line commonly
cailed a TL line. Each TI line multiplisxes Z4 voics channels by

well known multiplexing techniques, iIn acccrdancs with the
standards established by the International Standards Organization

L")
(o]

{ISC). See, in general, Stallings, Data and Computer Communica-

tions, {(ch. 6). Modification of the phone switch 609 to support

other protocols, including Comité Consultatir International de

Téiéphonie et de Télégraphie (CCITT) =i lines, or other digital
33 or analog transmission protocols, woulid be obvious to one of
ordinary skill in the art. Methods for sstablishing telephone
calls f£rom the phone switch 600 tikrough the telephone network
interface are also known to those of skill in the art.



ets. The buffering technique is used to snooth out the del ays due to

packet transm ssion. The phone switch 600 further per- forns
conpressi on and deconpression 613 through any of a nunber of known
t echni ques. The phone switch 600 is logically divided into

two 25 po a routing portion for sending and receiving data over
t he packer é‘}v‘ﬁ’ﬂ?’& conputer network 200, and a word procé’gsr F16096  card

portion for int erfacngtdért he Eh&Ged tpa%WeEcgeﬁrﬂ&lcﬁpg(ﬂﬁebecatas% &L ik k The

300. The t Qrtians pre a ni c

routing po\r@*écgﬁtr)%%%r#t txﬁ«% Pﬁ%&??%‘mnmnﬁ‘fy FBEF?‘H‘QC%(?xceﬁﬁF'YF pql%lac}'(?nﬁ@étl ons
over the p&R&Eabiqi fThapisenpaneersatioo.k the sy908n preferably will us&he
voi ce prOCQ:%&hEltS@zKEE@rttﬂaﬁgpefttf@&h%té%i Céor the @QQn&Q{ESl»l%rf cef one

or nore volce Qr SS| cards | so_known a tel EEFOHE Intertace

cards,” whi ¢ &re’ ty?ﬁ%aa PYEEr PR RIS ﬁmccmd FRAPHEEPLREIYS in the

phone swi t@NCGOQO'm%We@é prgc@@,@hm@rovmecm der frandkegoeaty @mhidool |

i ]pfcl lﬁd' Eg 3@ﬂfbﬁgr&£téﬁ3t&@hleﬂgaah@ata delémawpr i Pl uﬁsﬂnékéfépfecﬂ%

0 00 ali nu S detg e ion,

busy detect'i on, o gb%]gcbon%gg% Patagragy g%t%f‘oﬁ éntné’?’Fmﬁ ﬂ?éﬁvm ce
processi ng F-(‘518P"'t‘]st‘al whpse of skill in thepngrg7/ 19e@8 <.g.. Martin J., TCP/IP
PCT/ US96/ 16R8%6orking (el fsor.m asatHih tdbn‘ti'r@ﬂ.tﬁhféﬂa@lo%ndhgh&béﬁ' st&hanal og

(DI A) ascQgyer sg,,g(gaﬂﬁ% rEQ§°+Pé %nga%gtggaé Oggn%'ttmi, t%‘rﬁ”a"’t’ia\PéP’y

t el ephone wor’kJs an mat —or

t he \‘l’dkcedf)?o‘b‘é% ﬂ’?g%’&ﬁ%obeﬂ?]@r ‘m*Bhe necessary prot ocol conversion
where the circuit svﬁéﬁémdntgekephme?mtvmrkhen&@m‘g’iﬁeol‘stﬂég&ackecs tal,
such as a TLaREADECLA Qfer TRESE.ORNY USRS cARSuIAP ARk wia- lefanspafe”t

to the routlng portion hgone SWtc ItionalTy, the
voi ce~pr ocEE§FngPTdr ds‘ape‘r PBF Eia‘t'hl‘ccf‘r?'p‘fteeé‘sFBW"am' ~0dnAvER dOf essi on as
descri bed lehowc Mo cel prioeessi ngf cbrakedabg ihe dams<eei ahed Said Wi e

drivers are awahhablsd romna-pughels ofs usea FBNYEAGIHLE' She H%M NQyer.
Dial ogic, Rnetorex, or National M cro- zst ems. FEach voi ce processing
card pr ef er.é)Bf"y me,l d:é’g.. a,pﬁ.ﬂf)fm?¢&y to demultiplex nany connecticns f£rom a

singie host. The packet data may be encrypted for security
20 reascns and te protect the user’s privacy.

The different types of commands supported by the system

incliude:
®* Registration Reguest
s Tommand
lz ¢ ZTonrnId
¢ Ussr name
s Password
e Credit Card Info
33 ¢ Authorization / Routing Reguest

¢+ Command

» ConrId

¢ Destination Telephon= Number
¢ DUser Name

4
wn
.

Password

* Phone Connect Recguest
¢ Command
+« Connid

14



channel interface for handling several sinmultaneous phone conver-

sations 15 Referring.now to ElLG 4A call establishnent and
roeuting fromthe phone switch 600 to the circuit switched tele- phone
network i s described. The phone swch 600 is an event- driven
system The phone switch 600 typically nust respond to the foll ow ng
events and pwdform3she foll owi ng functions: 20 *  PCT/USO6/ASHP@ D] | sh
new cal |l s upon receiving an authorized call connection
request packet. The phone*swPgghination Telephone Numberg0Q nust verify the
connection request packet . Server Key dial the called party's
phone nunber 633, over c . the circuit switched tel ephone
network of f, wait ¢ Lompression TSSPeinﬁ% called party to answer

[err] di sconnect existing call setups 634 upon
recei v-s e Voice baMh apghi@eonnect signal on the set-up channel
from W hgon% rg:#ﬂt swi tched tel ephone network or a dis-
30 connect packet through the packet sw tched conput-

er -net work. * + ConnIgbconpress digital packet data fromthe
packet + B¥idLhpdconputer network upon receiving a

voi ce packet, and convert to a format "protocol")
suit- able for the circuit switched tel ephone network.
* 26 Digitize arfd doepreRisyinartdiegueetei ved fromthe

circuit switched tel ephone nesmeena and convert to a
packetized protocol for the pgg,keé sw t ched conput er
net wor k. T 12 VO

97/ 14238 PCT/ US96/ 16096

* Registration Response Packe:

tn

¢ Command
e Connig

s Result Daza

* Authorization Routing Respcnse Packe:

20 + Command

+ Status
¢ Servsr Koy
oz ® Dhons Tonnect Responss FatHss

20 * Error Packet
+ Command
+ ConnId
+ Reascn

Referring now to FIG. 2B, a system for ccrnecting two FOT

mn

s
wn
23

i

)

T

n

sets, wherein at least a portion of the call connection p
i1 b
described. A first user goes off hook on a f£irst POTS set 401

traversed over a packet switched computer network, wi

iy

and accesses a first phone switch 650 via a first circuit
switched telephona network 30C. The user then enzers Touch Tone

18



* Per f orm audi o buffering. * Per f or m dat abase

updates for billing purposes on est abl i shnent and

di sconnection of the voice con- versati on. 6.
Net wor k and Cormmuni cati on Protocol s The general nechani sns
and protocols for comuni cating t hrough packet swt g ter

net wor ks, sWO?"A€3%he |nternet, and the circuit svm'? F{R’&E‘?‘ ephone

net wor k, ar&at‘éno‘ﬁlﬁcﬁﬁldirk? lﬁrltlln 1nfo§%10@: gnd S‘l@-léa{lﬁgﬁi s\é\étl%t:ﬁm@nd
Conput er Publ i shin

mun at 0 nd Edi.t
(1988) . ggp i 8?%0 ete”torso?@r F Jpraqgﬁ(é ogﬁn %Jnreccfl %OMFRCFEG p'%‘é‘f Serabl y
i mpl ement ediatél Thar bikpt dhoae gms@am dihzedgapptd et irogal dyepnnec-

protocol s. tEhe requesfmv?d idY 8keEbeda e HyRAk phcide m&leakdsze&w@%
conmput er network uti.lizes ort Contr ggocolg and

Internet “oovOpFofBR ot c(qurﬁPS?Sc%‘I"g rgt&caﬁrggrﬁ%ﬂ?f%l

nodel , aut\minéhca?eowﬁa&t}'v\%I FORN®MeEGHS BhdegFinat Rue Dl’@ng swibrh |6130J
TCP/1 P Net whiKiraguridd R ¥ enticveekHabidredsl ¥ khe destination phon@hﬁwﬂl&ﬂe
swi tch 600 "O% pr %‘fqgr plLé/* }%%%Eag¥§t£9 ?Sﬁlirhen ccossgé X% th d;egkgggone
network interfaces, , prefe 8 orts gonnection to
digital T1RH%E. SWF‘H‘Zlf’yiﬁQ:zi’lndPWéls are Féré’rc\?isééd &ﬁa‘i’?ﬁfrtl@leépﬁéﬁ‘é"wq'-es
ext endo f r omampuset’ soPENS sl 160 a tel ephone conpany central station
whi ch converts b%@agggé%gl t el ephone signals to digital signals by
sanpling. In-ba 51I| |stp|cally used to transmt call
control informa- 25 Q“?‘F’brﬁ"‘g TRY aﬁaf siyRACs “ ar eP% RTCERP§ SAPpYET at
[err] sanpeesiescribpdr SBeordtabasg B7bidrorper tsanpbecinglheepésutdt g,

di gi tal avcH=0Raks: 86 M”mﬁth?O@éaﬂ%d%Sb Befournu fd%:.c“ﬂx‘?c&@rg@”' y
called_a T1 |ine. Each T1 line nul | exes 24 Vol ce channel s wel |

known-Tul t | F%ExPAg “ERcHhi FudTowPnt ac'c%‘?%edr’rce S\}fm‘th the- D st aédﬁf’&%

est abl i shedchyatrkdertnberviald aral sSEanders: rQzganpzatfobatabaszgl SOpcl

in general,: 3t albhagsanPadmanrd Conputer Communi ca- tions, (ch. 6)
Modi fication "of "'the phone s tch Q0.to, \§J££§~~ 1. Ot her grot ocol s,

i ncluding Conite Consﬁft%ﬁﬁ %5t & hatT“o‘n ata relatdng, fon M85t 25

Tel egr aphi @iCEERTTI-EAME T age 6eHeer Qitign informyyiqinal GHet AardASss| on

protocol s, svquhdibe: pbvideis recoRd 982 for ea@hdbhafy sSkiddn isnot BcBiding

Nethods  for. rf%%‘%k' SQ&{‘Q—A% %@%@‘ﬁec ip a fdss LES"#&PB BRI 5‘4’%%@1_600
t hrough t he ephone ne et wo ace are al so known to those of
skill in tHe a5, physical lccat on. Th= phopa switch records $42 will be
mapped to a s=: of area code reccords €83, such that ths systam
may veadily dstsrmins &ll arsa o0des sorvited Ny 3 none
2 o2l T de record 28 i

Each user will be represented by a user record 581
which will conczain the ussar’

1))

name, address and ts=lsphons number.

3z Each user record 581 will be mapped o several other fields or
reccrds, including: the user’s credir card record 584; an
authentication information rescord 5835, including the userxr’

s
password; and a set of phone call records £86 foxr each call the
user has made in a certain time frame. Each call cord will in-

tad
m

clude the call’s start time, end time and b:lglng rate.

Tt is understood that various other modifications will
be apparent to and can be readily made by those skilled in the
arc without departing from the scope and spirit of the present
invention. For axample, it will be apparent to those ¢f skill in

i€
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ln_arder to reducepacket overheadr—ahd—besatse—er+ors

the TCP protocol nay introduce excessive del ays not suitable for
voi ce conversation, the systempreferably will use a connecti onl ess
transport | ayer protocol for the transm ssion of voi ce information
over the padk@®”mas& ched conputer network. Such connBETD

pr ot ocol s pr ovi de no error. recove uar ant ee_se enced

data del i verif afﬁetﬁD§Ybfﬁ¥ﬁ%§ﬁ’8dg¥y§?é%5 other ce?FDh §i%e% 8
Dat agr am Prusiesc ghopeDPystets clsuch aelé PBX (Piyoka B@ammﬁcéiﬁngm L I inn the

art. See, &ihoe MRrthB §O'rs sl BescrlbecNGt wa@ragnggja, ) -isCabtakAc /@t 1 ol
|nfornat|on howev as. cal | nec n re ue%#s and. dat abase

i nfor mati on. ﬁP@Fe?éBI?COpe of thFICIa%W?tﬁf ‘Eéf é?rﬁgflon or
Ref.errfng MGW USE TREEPNT | sethEQrsht Bare b, tw Fas stnat thst IcdAdmst Ped over
the packet @Msttci‘bf-ﬁogﬁuheéorﬁﬁs‘éﬁhb Wl edrures ordpacenthatde noehrpacked

byt ho o AR, cho LOUEh: DhvBncion, ARANAELLORLL %Ll nalo | O1E

by -t he data Tor th onnection id i s tsed to
det er mi ne twrai e @ﬁeﬁ”ﬁe%@ﬁ as =qulaehﬂ%%$|hy1 thosg SptiberhlIny the @&hul ti pl ex

many connections from a single host. The packet data may be
encrypted for security 20 reasons and to protect the user's privacy.
The different types of commands supported by the system i ncl ude:
Regi strati on Request *  Command 25 *
Connl d * User nane * Password
* Credit Card Info 30 * Authorization / Routing Request
*  Command * Connld

17
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14 WO 97/ 14238

PCT/ US96/ 16096 * Destination Tel ephone N

* Server Keyvowuzss * Conpressi on Schenes %’rm&m&% *

Voi ce Dat a fggkels claimed is: * Cormand *

Connl d A * \/oi cj::_e Dat a * Phagne

Di sconnect Request 1. system for rouglr&rﬁ%&ransmlttlng voice *

Connld conversations, saRbgiystemt compResiyanse Packet

* Command a circuit swit©RBB! felephone network supporign8e§9|t Dat a
5 lesast one voice protocol for routing and transmitting voice

conversations;

a plurality of telephone sets coupled to said circuit
switched telephone network, each of said plurality of telephone
sets having & unique telephone number for access through said

10 circuit switched telephone netwark;

a packet switched computer netwcrk supporting a digirtal
data packst protocol;

an audio ready computer coupled to said packet switched
computer network, said audioc ready computer for converting analog

iE voice signals into said digital data packet protocol and for
converting digital data recsived from said packer switched
computer network into analog s:ignals, said audis r=ady computer
generating and forwarding upon user command, via said packet
switched computer network, a packetized call connection resguest
20 comprising a called telephone number; and
at least one phone switch having a network address on

n
[+
o
o
Q9

acker switched network and coupled to said circuit switched

t2lephone network, said phone switch f£or sstablishing a veice

s unique
-~z -7 - -~ -~ o = - - -
zz tszlerhens number chrough said circuit switchad tsliszphone network
and for convaroin R LT T
X sa o RS D -~ e PR pég ) - a

whereby the audio ready computsr establishes a voics
30 connection by forwarding a call request containing a unigue
telephone number to the phone switch which establishes a voice
connection to the called telephone set and converts the protocols
between the circuit switched telephone network snd the packet
switched computer nstwork.

-~

2. The system for routing and transmitting voice con-

L2
N

versations of claim %, wherein said audio ready computer further
comprises:
a database for mapping telephone arsa codes and ex-

~

changes to said at least one phone switch; and

18



* Aut hori zation Routing Response Packet 20 *  Command

e LT e ——  Commnd

* * Result Data 30 * Error
Packet *  Command * Connld

* Reason woori4a23iReferring now to FIG 2B, a system for BEHES¥WIMS two
POTS 35 sets, wherein at |least a portion of the call connection path is
traversed over a paclkeBeifFttrRd eI ECEr SakeSiiNg awPre BE said afedEfShed.
A first usebngosisortf fswieekesrbasdd reai sBOESIsEdbad?] mappingnd accesses a
first_phone switch 650 vigyg H it CoCUbheing art:iGHER: LELAPIAIGNC! WOk

300. The user then enters

15 conversanjgng7pf ohxim 1, wherein said packetized call connection
PCT/ US86/ 1698auest furcdnatra;:or'npncismﬁ mxgelnri bhyment nftdforabt don anskidhesysakhed
station NuMkgr roue 3!? anEOreea vgtﬂcéh@oxi\}éx%tategﬂgeféi“ﬁé::h Laris.
capture this ta. The rsta§P one switch 650 then generates a call
connec- -ngt%’br?‘%ﬁe”&&é%t:a'\i\h?’&ﬁ“% S &PRaY FEH Hy% ﬁé‘epﬁéﬁ t PR hed
conput er infoymtaimrk 200 to the router authentication server 500. The
fouter aut henticat i @ho SEFM&Im 3P $8LEEAS Fhdl@3hhBALELIPRRNRSW tch
S conversacvions of claim 3, wherein said user payment information

comprises a user password.

wm

The system for routing and transmitting voice
convarsations of claim 3, wherein said user payment information
comprises craditc card information.

, *
331
T

The system fcr routing and transmitting voices con-
vergations of claim 1, wherein said pacxkec swizched computer
network ls the Internet.

7. A method for =stablishing and transmiiting a voice
conversacion bstween an audio ready computer coupled to a packet

20 switched computer network and a telephone set courled to & cir-

wreasa

t
sy
i)
rt
Al
fe’]
v
1))
a
| R4
31
(&4
[ X4
3
[{4]
1]
v (‘
V1]
4
)
)
)
3
M
¥
1
3
I
()
3]
e
i
k2
I'4
i
'
t
K¢l
0
)
o
th
ot

ontalning a teleghons numpey Identifwvint - T=lopnone £2I Lvom
said audio r=ady computer to said phons swioch:
{b! establishing a voice connectiorn bstween said ghone

switch and said telephcne set through said circuit switched telis=-
20 phone network;
fcy transmitting, in a digital packe:z protocol forma:z,
voice input received by said audio ready computer during said
voice conversation to said phone switch via said packet switched
compufer network;

35 {d} transmitting, in a telephone voice and control
information protocel format, voice input received by said tele-
vhone set during said voice conversation to said phone switch via
said circuit switched telephone network;

15



and retu ddress of the destination phone swtch 600.
The firs 'ﬂlﬂ ﬂﬂ“m 0 then accesses the destination phone switch

500 and ca arenprocessed as descri bed above for 10 conputer to POTS
cal |l s. : Dat abase Engi ne Referring nowto FIGS. 5
and 6, the 580 wil |l be described. The database 570 stores
the routi ng% ggg’?rati on, aut henti cati on and bi 1 ﬁ?&???ﬁ“&?fd may be
ei ther di st r| but ed qre)15~onv§@g}gtqualt|héegl§1§téls r}%@‘ & YosSkill in
the art. &l cived atf vend proyide tools for cons ructl *§§ such

dat abases, Pncl dc i R §l§ i foRe a‘iﬂ @ telephone voice anghe

dat abase 57ORFFRY uaéwaaﬁaom@mtiqq:gut,o user and billing information

and server routl ng l(rirf)orﬁﬁimélﬁhttiﬁl@esdaiia@&%rted in®éPm¥éidn 'é}%h“g@ﬁ{i‘
recorg 582 déeas%qdpggngpg(%\rnltch 600 mchél?l‘gcult S)é@ti:}e%(g)hone i\gpgc S

| nt er net ress and” por
| ocati on. ‘Tﬁ'éw PHONne switch records 582 w il be mapped to a set of

alr Iea code records 583, Susﬂilvézl‘tﬁlngt mﬁésySI%]ﬂonn Vomgag(n&e.a(d{tlr)eldgk%pl ne

all area n . e area code
record 6848%‘???1’59{%%%%&\6&&6 %6{%1(1? celv%agnr?e §\?Algcﬁh?%‘cosr“8"§§0t?o
facilitate H%’c@lm%cﬁatvﬁ?%‘l‘fxpﬂ%o switch to route a given call to.
Eachi@ser will be reps eserﬁ:mimkr)tlaxguseidr@&w&ci&linfomNWH&ffr%' kegontain

the user's, r - er,. . record 581
Wil be maphed 3o ggvé?gl @g%q&ed? ]?::%ngg ‘g?‘@a said, 88’?%3 s“(-rﬁ:?h& A§PPUE he
user's cr et t*CHFe8Bfd 584; an aut henti cation |nformat| on record
585, including the user'seconstruypadsuwote &itfdcaiSehcréc phor}_eﬁzﬁﬁltL shecords
586 for eaghcLildg bhe rel F?’q&] a.certai Each
cal | Lecord wll i n-p Cs%%ld ?‘Ld*?et g@?a ik art 'ﬁ% af Qp‘ﬂdﬂgga and billing
rate” S Yssalh’l’dé’rl"‘é’f’ooﬁw’t‘l‘l‘a*i ’\Far“f‘SGs =Bt Werdgfodbe ¥aiFons
will SHRVeRRanient beoveand tdaen checneadswik anede tbyephase radtiwokrrd in the

art wit housrslepait kR £xoBddiR -ScoRe-RM fssliaﬁderO&aw& rx,a%e‘%%o*.
invention. For exag'pl e,Jjt wll be Jappar er ent to t ose of SKi |

WO 97/ 14238 The o Bt RELEN s onlng o Desrmisogss o

voice conversation of claim 7 wherein steps {c; and (g} further
20 comprise the step of compressing the voice input before trans-

mission across said packet switched computer network; and steps

te} and 'ii further comprise the step of decompressing the com-
cressed veics input.

L ”‘\-‘ - - £ s mem T - H
>, ‘e method Zor =stablishing and transmitiiing voics
- s . :
iz tonversation c¢f claim 7 further comprising ths soaps 2
! = k
et e = [RC P
ssle SLoZIom oa plurallity of

0o

o
0

ot
swrtches couplsd

e

o saxd packe:t switched network, said
selection based on a database matching telephone numbers to said
phone switches.

g 10. The method of establishing and transmitting a

voice conversation of claim 7 further comprising the steps of:

transmitting user payment information within the call
connection reguest; and

verifying the user payment information before estab-
lishing the voics connection of step (b).

L9V
n

11. A system for routing and transmitting voice
conversations, said system comprising:

20



the art to substitute digital or other tel ephone sets or other user phone
sygLeqﬁ"u',mm (Private RBranch Exchange). in pl ace—ofthe—ROFS-sets
descri ,mum! l it is not intend- ed that the scope of the clains
be lin*ed te tme de iption or illustrations set forth herein, but rather
that the clains be construed as enconpassing all features of patentable
novel ty thatwopashgadsi n the present invention, including al PCT&I96/160%6 t hat

woul d be treated as equivalents by those skilled in the art.
a circuitr switched telephone network supporting at

least one voice protocol for routing and transmitting voice
conversations;
a telephone set coupled to said circuit switched
. 3 telephone network;
a packet switched computer network supporting a digital
data packet protocol;
an audio ready computer coupled to said packet switched
computer network, said audio ready computer for converting analog
i voice signals into said digital data packet protocol and for
converting digital data received from said packet switched
computer network into analog signals, said audic rsady computer
generating a packetized call connection request uUpon user com-

mand;
lzast one phone switch having a natwork address on

i
in
o2
Y

[

ched network and couplsd

t U o said circuic swizchsad
relephone network, said phone switch Ior es
connaction through said c¢ircuit switched teliepnone network and
for converting voice information and control information between
zC said digital data packet protoccl and said at least one voice

protocol; and

computer network, said routing server fcr selaciing & selscted
phons switch from said at iIsast ong ghong SWITCh uUpon racsipl oo

ZE said packetized call ceonnsction regusst Irom gald auldilos rsaay
~ompuIsYy, =2alild routing ssyver rzturnino one nstwers agddress Cf
said gzlsctad phens switch to said audic rzady computer,

z
wheraby said audio rsady computer establishes a voice

conversation by raquesting the routing server to return the

(]

network address of a selescted phone switch, said audio ready
computexr transmits all further control and voice data to said
network address of said selected phorne switch.

12. The system for routing and tramsmitting voice
conversations of claim 11, wherein said packetized call connec-

(¥
L

tion request further comprises a user password; said system for
routing and transmitting voice conversations further comprising
an aucthentication means for verifying the user password with a
system database.
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PCT/ u Ummmmumwm/unt'l s clainmed is: 1. A systemfor
routin g voice conversations, said system conpri sing:

a circui't Swi'tcHed St el ephone network supporting at 5 | east one voice
pr ot ocol g and transmtting voice conver satj-QRsae
a plurali tye%{ﬁkié#sgphone sets coupled to said circuit S\;nmﬁt cﬁgscf

tel ephone network, eagh Ofhesaiy@dcphUEet i tdutdhgt ghepheitsmittingebsid@vi ng a
uni que tele @JLQ)%?EQEH&% $PT13G6L% %Hé?é&gb s%%d?}%%alc'cfa(&‘é' Eaé%‘év%Ched

t el ephone net r net wor k
supporti ng %F%%}P?-almcmdegda"t §°B&8EE%°’bTQﬁSO(§6FnSP°rt layer protocen, #idid%
ready conpuiemsadgpien ¢ ssdidd digtkézedwdiclkedignals @@mpubesd patwer k, said
audi o g eadys ATALHCE ohOle EOMUREIAOANA Ahg La14VEbafeHiRLSs| B R
digital data 0ac ket progocol for converting digital data received
from said t PEQFPERE corrput er network into analog signals, said
audi o ready conputer14. The system for routing and transmitting voice

conversations of claim 13 wherein said connectionless transport
layer protocol is the User Datagram Protocol.

}a
(&)

15. A method for establishing and transmitting a voice
conversation between an audio ready computer coupled to a packec
switched computer network and a telephone set coupled to a cir-
cuit switched telephone network, said method utilizing a routing
server coupled to said packet switched ccmputer network and a

b
(413

piuralicty of phone switches coupled to said circuit switched

L]

elephone nectwork and said rpacket switched computer network, said
ethod comprising the steps of:
fa) transmitting a call connecrion reguest packet
containing a telephone number identifying the telephone ser from
20 said audio ready computer to said routing server;
{b) selecting a phone switch Zrom said pluralirc

~
9]
rn

phons switches upon receipt of said call connecticn regusst
packst from said audic ready computer;
cransmitzing an authoriczced call Tnnsciion rogusss

inInS the negworx address -f the s—_wotszd pnons

s ¥ LransmiioIing -oE authorzcez call ~Tnnasoon

request packet to the se2lected phone switch £rom said audioc ready

H

tar
Q

ie} establishing a voice connection between said
selected phone switch and said telephone set through said ¢
switched telephone network;

(€} ctransmitting, in a digita. packet protoccl format,
voice input received by said audio ready computer during said

t
in

voice conversation to said selected phone switch via said packet
switched computer network;

{g} transmitting, in a telephone voice and control
information protocel format, voice input received by said tele-

22



gener ating- and- forwarding upon user conmand, via said packet swi t ched
conmput er_network, a packetized ca uest 2Q conprising a

tized call connection reque
calTed ,MH "Humﬂm and at | east one phone switch
havi ng sai d packet sw tched network and coupl ed
to said circuit Swfched t el ephone network, said phone switch for

est abl i shi ”Qv&s')’/%ff connection to a tel ephone set i genusdereobst hr ough
its unique tel ephone nunber through said circuit switched tel ephone
net wor k phoRd sd0ueanY €54 1 dgrakaieC @ohtépsamaidroncasd idoaetettedhiptiomat i on
be- ‘é‘%fé‘cé%% digkt é‘kr&ai@ s%c'éﬁkdp{i@i@&mné@x@:%m at | east one

voi ce proto

e i 0 rea
establ i shes a voi ce 3%} EB‘F‘W]%E'H% tﬁ’? Pé%\&%dl %%’ ngﬁé S48t ai ni ng
a unique  input etepioed aundeid tsendmephphenswwmcmmpch telephinsheoige

voice o GQNOSALIAN ihaothe £al liebioebephone set and converts the

pr ot ocol s tween the circuit swt hon net wor k

packet SWi tched‘ 1d o p BR RS HE RS I§31§5°°nvert AnLorRation iy rom sstcg% f or
roygti ng and (hr ansnéditd nglephome caat via sawdr shrdwits swﬂt@hadntqlemfmeeu n

sai d audi o pegagdyconmputer further conpri ses: a

dat abase for mappi n -
onet one phonepgw ?C}f' gggggsma{,?ga 2088, 300 8Xoice and"2B9ES1 Oin%%gd at

WD 97/1238mation formatted voice input received at Sdf) gsderiedgpnone
a Stel ﬁct I gnsa‘ge&s {92 38heehi NG &ONQrOfosai ¢ aal east one phone
sw t ches based on sal dat abase. ],prpg c?%ﬁ'\?e(r;g erted zfnfannﬁt ix:[h [gfor

routing and transm ttf \75?3%’“1““ tTons o V\flerel n-sai d
packetized dabl t@osm@c@uwo Beady re@ppakerf UF@h@licﬁﬁﬁ*ﬁes‘rwwuée#‘“%aﬁHW
i nformati ongzrsakewsyst em for routing and transmtting voice
C | S=. . . . < .
O”VeE%?t'O”S furthenﬂ§§%B§'§ala selected phone switch is used tc bridge
the voice conversaticn between the circuit switched telephone
network protocol and the packe:t switched computer network proto-
col.
16. A system for routing and tramnsmitting a voice
20 conversation between a first telephone set and a second telephone
set over a packet switched computer networkx supporting a digital
data packet protocol including voice and call set-up information,

said sysrtem comprising:

A first circuit-switched felisphong neIwecrk coup.=d Lo
ol said first telephone s=27, said first circuit-switched telephons
network supporting at _=ast on2 voice protocsl Lngluding Volcs
and zall sst-up information;

a second circuit switched telephone network coupisd to

said second telephone set, said second circuit switched telephone
20 network supporting at least one voice protocol including voice
and call set-up information;

a first phone switch coupled to said first circuit
switched telephone network and a second phone switch coupled to
said circuit switched telephone network, said first and second

35 phone switches each coupled to said packet switched computer
nectwork and each having a unique network address on said packe:
switched network, said first and second phone switches each Zfor
converting between voice and call set-up information from said
first and second circuit switched telephone networks, respectful-
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I ng an aut hentlcatlon means for verifying the user paynent
| nf or 'M”Mr"wuﬂ “ The systemfor routing and transmtting
Voi ce llfs of cIa|n13 wherein said user paynent information

conpri ses a user "paswor d. The system for routing and
transmtting voice conversations of claim 3, wherein said user
payment i nf¥9P FHEMEEN conprises credit card infornati 16096

6. The sys r t d [ £ v i ons of
ol e RATREr ARG AARI0L AR B VOLGE, A riper PSR | O

| nt er net . Switch furt °r7ge“§\r?“r%‘t‘}%&“fio r@%?“é’o‘ﬁ:éﬁ ﬁgcﬁ?ﬂd TPHRGHPRi ng a
voi ce reqoeaverestt issridbphuken switaineido compuayexT orgiwoek cpupl \xtdiviag

packet 204 coﬁ%t@m@ %Eefr&ﬁté{!lrd< f%QQtatéFé SesCl LU LALLO a
cir ﬁ_xel ephone thod Utill zi ing a phone

owi 1ch coRBPER PELRHT Qfe‘% B oS PTG ShePE Rt b TGP ok Sata & POt
packet swicizhudt cewifini@d el aphfne guitvorst hedsebhmecndgtehephone ssgt eps

oft  yp or. recelot ®f shiangdll tddihedcéah! réQROACHrOR EEHsE SoHAeket
cont ai ni n% | ephone nunber identi fying the tel ephone set sai d
audi o rea y uter to said phone swtch; (b) establishing

a voice connect | on Weanayn as SE s p AR accessep t ehichrfd rSAi dhers epticsd set
through saidgehésatd aSVMat oheéq&@é@ o} shhangadiedtVukicched computer (c)

transmttl $worl & d' el rea Ba§ ﬁ%u 4 A cal, fgri@t econd ph Qh& S 1PY!

recei ved by S urlh Pce Tonver sation
to said ph&RE §$\M%hlﬁh% @aicélpa'ékeﬁaléwste@ﬁé@ Eelen"&?ﬁpﬁ?ér FREWOTIRSE3S
(d) transmdt 6kbgnd ighdhd ewepbhee Moircecandreont rald cransmi bf Didratdiek

pr ot ocol fo*r"anatygrl Cﬁdﬂ%ﬁ E%E& A’*?%aqyi %Q'%g%%xcgzlaéa'sets an"pgons? kequri ng

sai d_voi cé conversation to sald phone SW tc said circuit
swi t ched Péﬂ*epHﬁ‘ﬁec?r'@?‘Wﬁ“"kn°W°” 19

17. A systam Zor routing and franmsmit:iing a veics
conversation between a first telephone sel and a second tel
g2t over a packst switched computer nNetwork Suppcrting a
data packet protocol iIncluding voice and call sec-up information,
e said system comprising:

a pluralicty of circuit switched telephone networks =zach

upporring at least one veoice protocol including voice and call

'l)
e 'U

-up information;

ched networik and at Z=ast ons ¢ sawd ~iyoult switnched
nectworks, said plurality of phone switchas fach having

a unigue network address on said packet switched network, said

D

EXY) plurality of phone switches esach for converting voicz and call
set-up information between said at lsast cne voics protzcsl and
said digital data packet protocol, at least one criginating phons
switch of said plurality of phone switches capabla of generating

a call connection request including a called telsplone number

upon receiving a touch tone request from one of said plurality of

(9]
N

telephone sets; and

a routing server coupled to said packer switched
computer network, sald routing server for selecting a selected
vhone switch from said plurality of phone switches upon receip:t
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<wVﬁﬂiﬂuﬂlﬂl lB 4 l& ' e
sai d pho I I“ II H | ephone voi ce and control information

pr ot ocol ; (f) transmtting said converted information from
step 5 (e) to said tel ephone set via said circuit switched tel ephone
net wor k; WO 97/14238 (g) converting the tel ephone voi FETAISH/HOM I ol

i nfor- mation formatted voi ce input received at said phone switch to
a di gqualsaﬁécﬁé%l pFRANRESEon  gequest from saifhrigingidmict PPAGSsai d

converted i nfwdrteml i saidromsingpserver fehurtmingaadnatwbrk raeitgssooputes vi a
sai d packet §§M o Sdp555gngw1tc to 55 &K%ﬁ%agﬁatgﬂg nhone sSwit (i)

h, ) .
reconstructing “the df %h et or mat’ ecel ve bé sai d audio
ready computer into a %’Frd‘?o@ é‘?@ﬁa?ccesses a'tirsc Ph°%e?"’é15§ PHCOYHY e
swi.t ch $s ugdastocbiepgens leetvobupled to & dhiwetsatromibefwisehetiheeteploand

swi tched telgpbone DEEVWHars a cng{:?ﬁ&)@)ﬂé webﬂgngam axz‘ﬂstj.ﬁxgegoﬁ&gpm er

net wor k protocol hod for est
transmttingoRe keys, $id fc&ﬁx?e?‘s“ﬁ??o%“’otfcrblté‘ieﬁl TR S A Capd 685’ and
(9) further n2@cioncoapuese ddmeasnépy o$a vbnprsesgrngot heedagicae npubebetor e

trans- samds§b991 r@%ﬁ‘%a'wﬁll@ﬁcgéie@ﬂ’! tac&%@oﬁanﬂ%zeé SRS Kasé@doh
st eps -0 and urt her onpt ed st ep. of (};)gresm ng the co
presset’ voi ¢ nﬁﬁt G4 18hs  OBRE ¢ S b e I’Te?ﬁ{)td: OnngSERbF P shi ng

and transm taacngdvdseematmn cehephent | BA ofiackaisarand u:rztmenucanpr.caeqng t he

steps of !  tsiaphone network, sa§§| eﬁiré@garﬁﬁléécrmangngﬁ\é tah fohed anphural ity
of phone switches cou sai d % tched nef wor k,

sai d
sel ection baSBFBACA"Tat 2D éymﬁ?‘t‘f é Tntikbered FOERREST Pt hhone
SW t ches. 3®ork coupling sai@ firge MWQ)fS%@PGbF?EWW%@@E?r ansnitting

a =/0i ce conversais on DimeehatiMEd: f tiddiely QABPE LS IS ePsi6é: con-
transmtting yger. Bﬁyﬂﬁmaémf%@&koﬂ- LE0 Lhe cakl . beﬁoa%OQ@‘ishtha
request; an e user pay ment 1 ntornati o efore

estab- 35 SEFsRVAY fh%awfcﬁ*cé‘“’& @‘ét??i??‘tﬁersf’éﬁweﬁhf said methed utilizg A
system for riogt engoanting rsersmrt tbngla@lm said peah¥ersaldonrs csapdreystem
conpriSing. nerwork and a clurality of phone switches couplied to said packet
20 switched compurer nerwork, said method comprising —he steps of:
{a) accessing a first phons switch from said first

telephone set;

e generating dialing infcrmaticn ~orrssponding to a
t2lephons numbsr or said sscond talaphone =21 trom sazd first
s txiaphone se:;
o said firsc rhons switcn 2ssstiine =ald dtaling
informasion;
td; cransmitting a call connection reqguest packet
containing the telephone number Zrom sa:d f£irst phone switch =

far
jor}

said routing sesrver;

{e} said routing server selecting a phone switch from
said plurality of phone switches upon receip: cof said call con-
nection request packet from said first phone switch;

{f} transmitting an authorized call connection request
iz packet containing the network address cf the selected phone
switch from said routing server to said first phone switch;

{g} transmitting the authorized call connection re-
quest packet to the selected phone switch from said first phons
switch;
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N e .2
voi ce *  €onver%atd ors; a tel ephone set coupled to said

circuit sw t el ephone network; t ched
conput er #@oﬁg"’gﬁpporti ng a digital dat a packet pr#ﬁﬁgﬁ”m

an audi o ready conputigs cew&terismngasdv@f@&%ns;\ércwbe%ecweencea@ater |
OI‘ conver 1. N e si gna S

net wor k, saj d aydi.o ut_er.
into said J‘?aeddgg’ggg c‘i e A bPotocor < and For °° 98% \g/Seerrt |trlll§°8?§ fal data
recei ved fr‘é*ﬁ@értd syatrbed s‘%ﬁlﬁﬂme n°tweﬁwmllﬁst Rtk saiestgdaphope

signal s, saswhwmdidiandr eady s&imid Ql’elephonQEm;ﬁ;r ;ating a packeti zed caI I
connecti on request u u | east_ one
phone 3witch having ggget%‘@e ”g\? She t@“ephone S3PACH AR coé’vﬁrt%heﬂr‘ﬁﬁ wor k
and coupl ed*¥ V&4ic8 2P cTPRTTRA tlélﬁééimatmn Itetﬂeéﬁfﬁénét n@%rﬂérSsFranO%one
switch for satwd) ashi 88i4 sdlie®ed phoné€oswiain @ hhaoyg&ampaﬂ:ketrgmio-

swi tehed 1 elopnone (BeUPs o alia conulOlof - UNALLL D BaYRLE S d ORI LGD. and

control information sard_d Gt 6col ~and said
at | east onerSoi@éormacion batyesm sapg £irst and said S“%F‘F(ﬂﬁ’t PRgNSer ver
coupled to sraitctr{ea;cbee.rsmictrn&zl:kee swicomgal tempiie ewonds werld ;d anaut i ng server

for selecting a selegted ¢ ransmiRRARG SYid Cé'brivram@eﬁa"g‘@{'mé'ew £@Bfi P
swi tch upon, recer pt of sai d, packetjzed call 8nnect| on request om

sai d audi o tHaRifrveen saidpARss §§Paer%‘ﬂﬁ AN, Fardr BEATH Y PRRB®net wor k
addr ess of switch yardsgidl geideeplsonecsed t odmpuwr esandrweodi 0, ready conputer,

whereby said first phone switch and said seiected phone

wicch are used to bridge the veoice conversation betwesn said

]
tn
1]

rst :tslephone set and said second telephons sst across the
acket switched computsr network.

o] n

13. The method Ior routing ard transmitting voice
conversations of claim 18 wherein said dialing information

hode! comprises touch tones.

N
(43



wher eby said audi o ready conputer establishes a voice conversation by
requesting the routing server to return the 30 network address—of—a—

sel ected phone switch, said audi o ready conputer transmts all
further control and voice data to said net wor k address of said

sel ected phone sw tch. 12. The systemfor routing and
transm tti nove 01/£4238 conversations of claim1ll, whereircrussd/ipméketi zed
call connec- 35 tion request further conprises a user password; said
system for routing and transmtting voice conversations further
conpri sing an aut hentication nmeans 596 verifying the user password
wth a syst enpdnt abase. 4 21
WD 97/ 14238 PCT/U896/16096

13. The system fe Strt+-g, and transmtting voice conpye i of
cl ai m 11 wherei RGHRHONE} al TELERHONE CONVERSKTION |

connectionl ess tjr &bls HONT | py 8+-—pr ot-oeol s—satd —+ -S| S S ai d
digitized voice [sBERVERVEr said packet 5 swi t ched conp k
uti-lizing said commregttont’ess transport | ayer protocot=

14. The systemfor rquting and transmtting voice conversations of
cl aim 13 wherein sai ¢ conne@®0nl ess transp@® 1396 _protqcol is the
User Dat agram ProtecOr 15./ A nethod for ex _R{ng and

transmtting a vdlce
coupled to a paCket
coupled to a ci r1NTERNE’F' i
utilizing aro
network and a 1
swi t ched p
said rrethod otprising the steps of: (a
transmtting a call connecti on request r_packet

conver sati an_bei
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containing a tel ephone nunber identifying the tel ephone set from 20 sai d

audio ready conputer to said routing . server. )

sel ecting a phone switch fromsaid plurality of phone swi t ches upon

recei pt of said call connection request packet from said audi o ready
conput er; (c) transmtting an authorized call connection
request woPadaksas contai ning the network address of thePs®iUSSi/SE6phone

switch fromsaid router to said audi o ready conputer; (d)

transmtting the authorized call connection request packet to the

sel ected phone switch fromsaid aud

cady conput e 30
(e) establishing a voice conn g/c?

tignihgetween s sel ected phone

switch and said tel ephone set oyghlsaid circuit swi tched tel ephone
net wor k; () t“?anm%tl ng, in a digital packet protocol

f or,mat , voi ce input received |byrsai dCaudi o ready conputer during said
voi ce conversation to said sel ected E itch via said packet

swi tched conputer network; -

(g) transnjitting, in a
t el-ephone voi ce and cont r,oJ/ Lgn pr ot ocolrrg ormat, voice input
received by said t - ~ © 22
WD 97/ 14238 PCT/ PS96/ 16096
phone set during said yVoi ce @n/ersat idn {t of sai d slel ect ed phone
switch via said} cisrguif 3 e tlehelpone n

formagied voiceO W
ty

: T
:)hcne-‘v-e! de b £ @d

h
‘ n@ﬁ received ag )sai d

converting the dizgialj pa cks

sel ected phone svm__;t@h [ O aél sdnO ot faf or mat i on

pr ot ocol ; 2] rgeal foymation from
st ep (h) dn§§| t § Iep@na seﬁx\'z_l_l:a L SW ched \t el ephone

560
5850~..
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net wor k; (j) converting the tel ephone voice and control

infor- 10 mation formatted volce dnput received at sai d—sel-ected—phone

switch to a digital packet protocol; and (k) transmtting
said converted information from step (j) to said audi o ready conputer
via sai d packet sw tched comput - er network, wher eby
said sel ectadoptimass switch is used to bridge t he voi PEI/USHENEIEat | On
between the circuit switched tel ephone net wor k protocol and the
packet sw tched conputer network proto- col . 16. A
systemfor routing and transmtting a voigf éo conversation between a
first tel ephone set and a second tel ephon / set over a packet sw tched
conput er network supporting a digital dat a packet protocol including
voi ce and call set-up information, sai d system conpri si ng:
A first circuit-swtched tel ephone] netJork codipled to said first
t el ephone set, said first circuit-smﬁtch%@ujelephone net wor k
supporting at | east one voice protpcol ipp&bding voi ce and cal
set-up i nformation; T jecom Ci &t switched tel ephone
network coupled to sai d secopd telé@ﬁ#ne set, said second circuit
swi tched tel ephone 30 net wor k suppor tii &g at || east one voi ce protocol
i ncl udi ng voice and call set}up ikpferpation; a first
phone switch coupled to said firstjcircuit swi tched tel ephone network
and a second phone switch coughed fo ———s&qd circuit sw tched tel ephone
network, said first and second:85\ phone&3w t ches each coupled to said
packet sw tched conputer nethwor k fandgg ea¢h bavi ng a uni que network
address on sai d packet swi t ched get Wrk;—satd first and second phone
swi tches each for converting| bet weeR-voiice and call set-up
information fromsaid first pand secamnd ¢ircuit switched tel ephone
net wor ks, respectful - x ha 23
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st phone—————swi-teh-

further for generating and transmtting a call connection request over

sai d packet sw tched conputer network upon

recei ving a touch tone

request fromsaid first tel ephone set, said second 5 phone switch further

for establiswowgnsesgal | setup over said

circuit sw tchPeg/nssy/s%one

network to said second tel ephone set upon recei pt of said call
connection request fromfirst phone swi t ch, wher eby a
first user accesses said first phone sw tQ;h to generate a call request
over said packet sw tched conputer network to said second phone
switch, said second phone switch then establishes a call to said

uter net wor K.

second tel ephone set, said first pho e switches then
converting and transmtting voice V\fé.}:f bet ween sai d
S

t el ephone sets and sai d packet

17. A systemfor routing and transmttimg e vorce conversati on

bet'ween a first tel ephone set and a second

t el ephone set over a

packet sw tched conputer network Eur g :15%1{?! T groitat dat a packet
prot ocol including voice and call r on, &3l d system
conpri si ng: a pl uraNCtQMMII\B RACKESW t ched tel ephone

net wor ks each supporting atldeast—one

and cal | set-up information,;
sets coupled in said plurality

t ocol including voice
a plurality of tel ephone
At ched tggfghone net wor ks;

a plurality of phone phone switche swi t ched
network and at | east one of said rcuwhé\ilrﬁ-lcrﬁe% t el ephone net wor ks,
said plurality of phone switches eagh QaF\/l CKET & uni gue networ k address
on sai d packet sw tched network, sai =30 I rarty of phone swtches each
for converting voice an¢@gp et - up i formatNon begweenyspi d at

| east one voi C§ ot ocol sai grdi gi t aN dat a pasket gprptocol, at

| east one orig i ng phope swit'ch of sai d\plurality™e&_phone

swi t ches capabl e\of gereTating alSﬁDNN&&Tne 48 Er equest ngl uding a
cal | ed tel ephpme—ruffber—35 —upo ETET V) N

of said plural iDMIONEW t@tsc;mmnsmt
server coupl €d NQJMBIECP chk ng\m'
cte

gNth 68WNIE UeaU

&q ke BASER K, RESPOMISE N9

server for sdlecting a sl phpone KONMEBaid pluralify of
phone sw t ches—upomTeTEeT pt \ \
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PCT/US96/ 16096 of—sal d—call—connectiohtreguest from-sai-d—orginating
phone switch, said routing server returning a network address of the
sel ected phone switch to said originating phone swtch,

whereby a user accesses a first phone switch through a 5 first tel ephone

set coupl ed wo%14238st circuit switched tel ephone nePREASIHIM@e Nt er S
a destination tel ephone nunber using touch- tone keys, said first
phone switch then transmits a call con- nection request containing
sai d destination tel ephone nunber to id routing server which

sel ects a second phone swi tch ed on 10 routing nsi derations, said
second phone switch connects t second desti ﬁ}?’l on tel ephone set
via a second cj w t ched \ tel e hon% net wor said first and

rectlé through sai d packet
Ehi d second
| CONNEZL T ION ne0Pd 5|UN60'tlDrNﬁand transmitting

t el ephone setis

a voice con- 2 1 bet ween a first} telkephone set ahd
t el ephone S gw€r a packet sw tched donputer network, s3i
utiliz- ing a routing server coupled tjo said packet swtg

network and a pRdflal [ty of phone switches coupled to said pack
swi t ched comput er\ne.wor k, said method conprising the steps of}:

(a) accessingfatrirs pnonx W TCh AE@N sai d flrsp ON ephone
| | | nf ge U%
1’( T.
tel

(b) generating diBATAG i bndi n tel ephone
nunber for saild gRgpPFERel ¢p B%ié@%? %% Epnone set;
(c) said finst phone swi{cH d IDGE (d)

transmtting a call fonnection request \packet tontaining the
t el ephone number from said first phones\igu’ tch to 30 6\1éai d routing server;
BUFFER
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(e) said routing server selecting a phone switch from

o

packet fromsaid first phone swtch;

aut hori zed call

addr ess of the

connecti on request
sel ect ed phone

first phone Weior/iszss

connection re-
first phone
WD 97/ 14238

(h) establishing a voice connection bet wec—.5|/§d| d
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said plurality

nect rep—+eguest——
(f) transmtting an

packet containing the network

switch fromsaid routing server to said

(g) transmt

ti ng the a®CHASPEM6Cal |

guest packet to the sel ected phone switch from said

swi tch;

switch and said second tel ephone set through a
t el ephone network coupling said selected phone
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sel ected phone
588 rcuit swtched
/switch and said second

t el.ephone set; (1) H:g tergphone voice and
control formt- 581, Cch ang oai 4 gt toh to a digital packet
pr ot o- P c 1d~ &%ﬁeﬁ\’ dON QATH | packet vgi ce aﬁd
con- tro sLARD BRANMD sai :i sel ect ed; SPRNANKY
sw tches over t ched Tomputer—etwork; |

(j) transmittf AGAPORESHVeted i Zj@@ﬁpmﬁ@ st ep 585 (i )8 bt UG
said first phone pwitehHaNE i tch vi ®ABRd
packet sw tched_canpufer netiwor k3 UTHEN gﬁmS id first phone
switch and said sel ected phone 15 SW td‘h Q% rifidge the voice
conversation between sakd !epﬁg&e and sai @ second

t el ephone set across the packet swiTc < er network.

19.

claim 18 wherein sald di ali

i nfor

The nethod f gyakes igy and transmttrn§E\R)VE§ﬂK

EY conversations of

mat i Om—20
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