17 COUPLI NG DEVI CE TO BE CONNECTED TO A DCE FOR THE flosaes
TGONNECTI'ON TO A PUBLI C SW TCHED TELEPHONE NETWORK HAVI NG A TOcaL
PONER SUPPLY CI RCU T FOR ALLOW NG THE USE OF THE LOCAL
TELEPHONE, DCE AND WORKSTATI ON | NCLUDI NG THE SAME
Technical field of the invention The invention relates to data
transm ssion and particul ar- ly to data transm ssion between a data
term nating equip- ment (DTE) and a public switched tel ephone network
(PSTN) . . Bac a Publ i J ed Tel (o] rks . -
(PSTN) are of naj%&ﬁgﬂgﬂﬁnbgyfgﬁcgq %gtﬁ§N§g%§%gr§H§§igggoﬁgﬁrﬁﬁﬁpsince'_
t hey can be GGRNECTIONJTD AOPUBMICHSHATCHED TELECHONES NETWORK al

data term nating. gRUERECR! | GEAD) poeR SOPBLY cTREBYT FBREALLOWING
THE USE OF THE LOCAL TELEPHONE, DCE AND
WORKSTATION INCLUDING THE SAME

Technical field of the invention

The invention relates to data transmission and particular-
ly to data transmission between a data terminating equip-
ment (DTE) and a public switched telephone network (PSTN).

Background art

Public Switched Telephone Networks (PSTN) are of major
importance in the data transmission field éince:they can
be used in order to communicate data from a first local
data terminating equipment (DTE) to a second, remote, DTE.
! The attachment of a DTE to a ﬁélephone ﬁetwofk requires a
device known as a DCE or moden‘gi'y.vhich particularly includes
a coupler circuit for proviéing the adaptation' of the
electrical signals to the characteristics of the switched
telephone network to which th& DCE is likely to be con-

P

nected.

With the development of sophisticated systems allowing the
powerfull processing and use:'-" of vocal messages in data
processing systems, a need has appeared in a device that
allows the transmission of vﬁice from a local telephone
set to a data processing system via a DCE. However, cou-
pler circuits which are known in the art does not allow
that possibility since the local telephone set operates
only when it is connected to the PSIN and consequently can
not be used from transmitting voice messages through the
DCE into the local DTE. ’
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The agtachnent.of a DTE to a tel ephone network requires a . devi ce known

as a DCE or nodem which particul arly includes a coupler circuit for
provi di ng the adaptation of the el ectrical signals to the
characteristics of the switched °~ telephpne network to which the DCE is
likely to be con- nect ed. Wth the devel opnent of sophisticated
systens al |l ow ggmt he %glwer.full rocessing and use of vocal nessages in
dat a procesmWSrgy?tfe S s (=150 B P S appeared in a device that

allows the transm ssion of voice froma |ocal telephone - set to a data

processi ng system.j a Igg;‘ €l COy- . pler circuits which are
known in the a?t% ogesanot ?éo?\jvm&l‘( t?ﬁat%%esns?]b%i'%ﬁ ﬁrnog’elf%eal Occogpllng
t el ephone set dpevigeefor copmiegtiimen a DCEsteoan@SHTd and tihd cRSEY WS the
consequently cap 1894 oRe S edoh ERMtdARG Ut T 0, YO, C SSRUES 1 hAT QD
t he DCE i nE D P RmIPRL o i Vol bR Ruissgg Ut e tueeh “Eall ahd

2 local telephone set.

It is another object of the invention to provide a cou-
pling device which can be removably connected to a bCE f&r
adapting the latter to the requirements of a specific PSTN
and allowing the transmission of voice messages between
said DCE and the local telephone set.

It is a further ijéqt of the inveﬁtién to provide a
- coupling device which allows transmission of voice mésség-

es betwéen the DCE and the local telephone set while

providing a full galvanic isolation between both.

It is another object of the invention to provide a DCE
which can be connected to a specific PSTN and which allows
the transmission of vocal messages between a loqal tele-
phone set to a DTE connected to the DCE. '

It is a further object of the invention to provide a DCE
interface card for a -personal computer system to which can
be attached a coupler circuit and which allows the trans-
mission of vocal messages between the local telephone set

and the personal computer system.

It is a further object of the invention to provide a
workstation which includes a DCE'having a coupling device
allowing the transmission of vocal messages betweén the
local telephone set and the workstation. .

These and other objects of the invention are achieved by~
means of the coupling device according to the present
invention which allows the connection of a DCE to a given

e i



SUVMVARY OF THE | NVENTI ON It is an object of the invention to
anel i orate one or nore disadvantages of the prior art. According to
one aspect of the invention there is disclosed a coupling device for

all owi ng the connection of a DCE which i g connected to Data circuit
termnating equipnment DTE to a given Public Switched Tel ephone Network
PSTN and to aPfTNaland etephonkosel aldiephiosle Zg&lnmtcbﬁ%cﬂﬁbudﬁ@vﬁ:e

i rcuit f | di i d |ocal . t t with t; and
2 Tirst Swi i cHPRGUAEARBCRBE FREoPEBTABAPPngatAe JoeAL M LaRBARe (7Y M boal

t el ephone setDCsaudréntstwhewebyhithg nﬁamphenpoandv&hbommmdﬂ ofSitgal ,

from sai d DCE I | I st S 1 p.a Lit st a

which all ows $§§§§9ﬁ§33%5§35? l%%£fr5§%%%§€ g%?onf?h %?%ﬂﬁgﬁéngean%a
the DCE to theemﬂlagdvbcam miessBPEsvitgomh§hBCE DIE! Wailchcdls tosinepsudresd
set. Acggrding peganot her aspect of the invention there is disclosed

Data Circuit Term nating equi prent DCE for the connection of a Data
Term nating Equi pnent (DTE) to a Public Switched Tel ephone Network (PSTN)

and to a | ocafnt eheppeREFcifled embodiment of the invention, the coupler
congists in a box which can be removably attached to the
DCE and which adapts the latter to the electric require-
ments of a given PSTN. '

The invention also provides a DCE for .the connection of a
DTE to a a PSTN and to a loc¢al telepbone set including a
coupler circuit having the electronic components matching
the electric requirements of a given PSTN.  The coupler
further includes means for providing; the : telephone set
with DC current whereby vocal messages can be transmitted
and received from the DTE to the telephone det.
The invention further prov:Ldes a DCE for the connectlon of
a DITE to a PSTN and to a local telephone set wh:l.ch in-
cludes means for removably attaching a coupler circuit
having the electronic components matching the electrical
reqguirements of a given PSTN and further including means
for providing the telephone set with DC current whereby
vocal messages can be transmitted and received from the
telephone set to the DTE. ' )

The invention further provides a workstation such as a
personal computer system v}hich includes a DCE interface
card to which can be removably connected a coupling device
providing the telephone set with DC current whereby vocal
messages can be transmitted and received from the latter

telephone and the workstation.

Description of the drawings. '
Sheet Has Been Reilaced
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characterized'in that it includes a coupling device including the

el ectroni c conponents matching the electric requirements of a given PSTN
and having a first plug for the connection to said PSTN and a second pl ug
for the connection to said | ocal tel ephone set, said coupler device
further including neans for providing said tel ephone set with DC current;

and a first refaymavkt olf pbel inveedil; a first state which causes voca
nmessages to be transmitted or received between said tel ephone set and said

DTE. According to still another aspect of the invention there is

di scl osed Dat al€i ricui an Bdyjeatat 6fig theui et IBE tor ﬁﬂmu@i‘mnectddﬁplcﬁmﬁ
Data Term nati | poEn T to a blic hed .Tel ep on

(PSTN) and to gngggl I%S ngkée g#a% erlgggﬁlﬁnph h éfﬁﬁ%s
means for renoVaghgmigsaent iof uori:oaplmersgaaew deetvwert udang tDGE ehndt rdvE c

conponents mat ghiog LA rigger equirenents of a given PSTN, sai d
coupl er device ﬁav?ng fe F?g% p%ug for the connection to said PSTN and a

second -
It is another object of the invention to provide a cou-

pling device which can .be removably connected to a DCE for
adapting the latter to the requirements of a specific PSTN
and allowing the transmission of voice messages between
said DCE and the local telephone set.

It 'is a further ijéqt of the invehtibn to provide a

v coupling device which allows transmission of wvoice mésség-

' es betwéen the DCE -and the 1local telephone set while
providing a full galvanic isolation between both.

It is another object of the invention to provide a DCE
which ¢an be connected to a specific PSTN and which allows
the transmlss1on .0f vocal messages between a local tele-
phone Set to 'a DTE connected to the DCE.

It is a further object of the invention to provide a DCE
interface card for a personal computer system to which can
be attached a coupler circuit and which allows the trans-
mission of vocal messages between the local telephone set
and the personal computer system.

It is a further object of the invention to provide a
workstation which includes a DCE having a coupling device
allowing the transmission of vocal messages between the
local telephone sét and the workstation. .

These and other objects of the invention are achieved by

means of the coupling device according to the present
invention which allows the connection of a DCE to a given
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3 plug for the connection to said |ocal tel ephone set, said coupling
device further including neans for providing said tel ephone set with DC
current, whereby vocal nessages can be transmtted and received between
sai d DTE and sai d tel ephone set. Agcording to still another aspect of
the . invention there is disclosed in a communications network having a
Public Sw tcﬁéd'NTeamthcme aletlworld Pﬁéléphdnersemnecrhelg conp ldngrodevice

tati i i t t
cqui prent DrEAcaagess il S T AR B B! FedephhE 8L Ben
al | owi ng corri?@nice:a:triems vieneden Hiemismephiong lrnd e dnehdphoniai oft thes
bet ween thetteqle%w ééﬁ 2 63603 StakheRt v,b&gte hfoPC%r%?gmtltﬁ: ngE éﬂdeaCh

station conprising:, . first circulrt means | ective rovidi'ng said

t el ephone sefefeiyidg amaéntmesg%qe%tfrwﬁ%md?%ar#swlesmmme@be@
first controkesisgi@d pow.ch places the first swwtching neans in a first
state; said first state connecting the tel ephone set to the first circuit
nmeans to cause vocal nessages to be transmitted to and receive fromthe DTE
connected tansahd Ffefarréed ambosddmanttotethe dnsesiviesi, ttiee tebephene

set from sai Cci:ofr:llsr:i.%ttsm{ncw "box which can be removably attached to the

DCE and which adapts the latter to the electric require-
ments of a given PSTN. '

The invention also provides a DCE for .the connection of a
DTE to a a PSTN and to a local telepl_mne set including a
coupler circuit having the electronic components matching
the electric requirements of a given PSTN. The coupler
further includes means for providing; the : telephone set
with DC current whereby vocal messages can be transmitted
and received from the DTE to the telephone det.

The invention further provide‘s a DCE for the connection of
a DTE to a PSTN and to a local telephone set which in-
cludes means for removably attaching a coupler circuit
having the electronic components matching the electrical
requirements of a given PSTN and further including means
for providing the telephone set with DC current whereby
vocal messages can be transmitted and received from the
telephone set to the DTE. ' )

The invention further provides a workstation such as a
personal computer system v}hich includes a DCE interface
card to which can be removably connected a coupling device
providing the telephone set with DC current whereby vocal
messages can be transmitted and received from the latter
telephone and the workstation.

Description of the drawings.
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means; and a ,second sw tching nmeans coupled to the first sw tching neans;
said second switching neans operatively responsive to a second control
signal which places the second switching means in a third state .which

connects the DCE to the PSTN DESCRI PTI ON OF THE
DRAW NGS 4 2 Summary of the

I nvention It is an object of the invention to provide a coupling
device for connecting a DCE to a PSTN and which allows the transm ssi on
of voice nessgggarketyean sai 4 GF 8rd e prerbpral (&l £Clf the

It is another _object of the invention to provide a cou- pl'1 ng device
“whi ch can be F& 9P -connected to a DCE for adapting the latter to
the requirenments of a specific PSTN and allowi ng the transm ssion of

voi ce nessages,. bet ween .
0 9 glgure illustrates the coupler which is attached to the

base card of the DCE.

Figure 3 shows a flow chart of the country code validation
process in accordance with a preferred embodiment of the

invention.

Figure 4 details a flow chart ‘of the process relative to

an out-going call.
Figure 5 details the process relative to a incoming call.

Figure 6a to 6d are views illustrating the ring detector

. process.

Figures 7A and 7B are views of preferred embodiments of

local feeder circuit 219.
Description of the preferred embodiment of the invention

Figure 1 shows the preferred embodiment of the DCE accord-
ing to the present invention which includes a base system
120 to which is connected to a coupler 150. Contrary to
the base system 120 which is unique for a wide variety of
PSTN, coupler 150 is specific to a determined  PSTN and
includes all the hardware components which are hecessary
to comply with the electricai.requirements of the consid-
ered PSTN. In the preferred embodiment of the invention,
coupler circuit 150 takes the form of a box which can be
removably attached +to base 120 by means of a
multiconductor cable. Base circuit 120 consists— in an
interface card which is intended to be connected to a

workstation such as a personal computer operating as.a DTE
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said DCE and the | ocal tel ephone set. It is a further object of the
I nvention to provide a coupling device which allows transm ssion of
voi ce nessag- es between the DCE and the local tel ephone set while
providing a full galvanic isolation betwsen bot h. It is another -
obj ect of the invention to provide a DCE whi ch can be connected to a
speci fi ¢ PSTRNransmtitingl ands receiniag rdatsar v o cfwitodedd ntedepbone

between a | ogaltddi€-in %CEQP&EHEEt w&@hatREEr%%nﬂ%%EEQxEQ 31@,{ eP%Eec1f1c It

is a further object o e Invention to.provi ce card
for a person&OWHHIi e¥t5§§t°§|3ndt Fanreveven notipgedatthadthdihe. épuphéion

circuit and Warderald sy tHgod TSDCE, tdRkERy OEhé’ffé’P:ﬁaélﬂﬁéz?aGSslﬁ%Te\‘.Veen
the | ocal telephone set and t he personal conmput er_system is a

further objed@%% FREIENVRRL %N Ro Fradid@dope D rk@?aPin@n %FEHCPHéFudes

a DCE haVIngemnﬁuﬂﬁéﬂtLdBﬂséec1rcudh|@MdmhéhEnbladéﬁl$ﬁﬂUl@fpﬁﬁtable
nmessages between t hone ,set agd t he wor |

t el d . stlag on.
Mhesados s ot e bainit ccompFft $ROERT, Bics FouBlfrs (ot 8d ol oborhe
coupl i ng deviwta cdccios dcognéeotedetpr ehentlatter mpoarttaloie wiysthen! | Coapllee

connection Oﬁé%[§§}{9c319£xﬁnprovides, as will be detailed hereinaf-
ter; the electrical adaptation to thé electrical require-
ments of the telephone network of a specific country. Base
card 120 includes a processor 160 which is connected via a
bus 161 to a PROM storage 162, to a RAM storage 163, to
Input/Output (I/0) blocks 165 providing the communication

. between coupler 150 wvia bus 130 and other I/0 devices 164
which are not part of the invention. Processor 160 commu-
nicate with an hybrid 173 (resp. 183) wvia a block of A/D
and D/A ‘converter 171 (resp. 181) and pass-band filters
172 (resp. 182). Hybrid 173 or 183 is a two-
wires/four-wires well known in the data communication art.
Hybrid 173 (resp. 183) communicates with coupler 150 via a
set of two wires 103-104 {resp. 110-111). As mentioned
above, processor 160 in base card 120 controls coupler 150
by means of bus 130 which is connected to I/0 circuit 165.
Bus 130 consists in the following leads:

lead 100: . off-hook

lead 101: dial pulse

lead 104: dial loop

leads 105-108: identification leads
lead 109: SW hook |

lead 112: hand-set I/0

The function of those leads will be better understood with
respect to the hereinafter description. It should be noted
that base circuit 120 further provide coupler 150 with
positive Vcc and ground potentials, the latter potential
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FR 9 90 032 3 PSTN and to a | ocal

t el ephone set..The coupling device includes neans for providing said | ocal
t el ephone set with DC current whereby the m crophone and the headphone of’
t he tel ephone can be used respectively foé transmtting and receiving vocal
messages fromthe a DTE which is connected to said DCE In the preferred
enbodi nent of hé¢ing npernticolatrilg omssd efoxohsecails feedeboxivkiuvdit cano bas
renovably att t,0. t he, DCE i st latter to.the electric
require- nents o akg? vrez%”%ﬁaéy %el%lqr?\%g%fg%dn g.ﬁs?o % §9F§%§°§ f%  he
connection of ePWIERY ocarguptTN4Onda dthe |hasg 120epborshsisivedicbyudimegns

coupl er ci reuids havh NGy ties Sh ECAS OPE Ee HOUMPHRM S5 JBEGIL LGt BEpELECT T C

requi renents of a given PSTN. The coupl er .

PROM storage 162 stores the software program which is
required for performing the instructions detailed herein-
after with respect to the flow chart of figures 3-6. PROM
162 further includes a set of PSTN tables in which are
stored parameters characterizing the different telephone
networks existing in different countries to which is
likely to be connected the DCE according to the invention.
The latter PSTN tables particularly includes information
relative to the range of .frequencies of the signal on the
telephone liﬂes, information relative to the different
signalling tones characterizing a specific PSTN. Those
PSTN tables which are stored into a PROM storage into the
preferred embodiment of the invention can also be loaded
into RAM storage 163 from any other storing devices such
as a 3.5:inéh;disquette devices which is connected 'to the
DTE (particularly in the case when the DTE is a pgpsonal

computer).

Figure 2 illustrates the preferred embodiment of the
coupler 150 according to the_present invention. Coupler
150 is connected to the 'tip-ring' leads of the PSTN
considered, the latter ‘'tip-ring' leads being connected to
a off-hook relay 200 which performs the connection of the
base card 120 to the PSTN network under control of proces-
sor 160. More accurately, 'tip-ring' leads are connected
to the two input leads 202 and 203 of switch 200. Relay
200 has a third input lead 205 which is connected to a
DIAL-pulse circuit 214, a lead 206 which is connected to
.an input lead 211 of a 'Hand-set IO' relay 201, which
switch 201 being under control of processor 160 via con-
trol lead 112. Relay 200 has a further input lead 215
which is connected to the secohdary winding of trahsformer

FR 9 90 032



further includes neans for providing the tel ephone set with DC current

wher eby vocal nessages can be transmtted and received fromthe DTE to the
t el ephone set. The invention further provides a DCE for the connection of
a DTE to a PSTN and to a |ocal tel ephone set which in- cludes nmeans for
renpvably attaching a coupler circuit having the el ectronic conponents

mat ching the el ectrical requirements of a given PSTN and_further including

means for pro¢iirnthdasd eBRIAE 210 wheR Bc dnPMEntlofdr &9 vebarh is
nessages can bénheafted tocdnaighpiac diesdd 2oooBrt ke llg eIonkesaly t2o1 hea DTE.

The Lmvent | ons DULLIET, BLBYL 68, ST S5 ke, UED Sl PELSPIEL corput

connect ed a cfiepterg viedeecinrovitli 891 heheelopphaitdRetof YhibR adebe

ey ocal BREEARSR, SR k£ BT Shefleond R YR LT o By
201 are respectively connected to a Telephone-Setl (Tsl)
lead 220 via a switch-hook detector circuit 221 and to a°
Ts2 lead 213. Relay 200 provides the OFF-HOOK function
well known in the telecommunication art. Whenever proces-=
sor 160 sets leads 100 and 112 to a low level, 'tip-ring'
leads of the PSTN network are connected directly to the
telephone set via relay 200, relay 201 and SH detector
circuit 221. Whenever the user hand-sets the telephone, a
flow of current appears at leads 220-213, the latter flow
of current being ‘detected by SH detector circuit 221
(being a photocoupler in the preferred'embodiment of the
invention) and transmitted to processor 160 via lead 109.

When processor 160 wishes to transmit data to the PSTN, it
activates lead 100 and iOl so that to connect the secon~
dary winding of transformer 218 to 'tip-ring' leads via
relay 200 and a DP circﬁit 214. DP circuit 214 performs a
decadic pulsing as described hereinafter. To achieve this,
processor 160 transmits a succession of break-makés
signals via lead 101 to DP circuit 214 which accordingly
opens and closes the electrical circuit. It should-'be
noticed that the cadence of those break-make signals
strongly depends on the - -specific PSTN considered, and the
corresponding parameters allowing a connection of the DCE
to a large number of PSTN, are stored into the above
mentioned fables.

A dial-loop circuit 217 is connected in parallel on the
secondary’ winding of transformer 218 and provides the
short-circuit of the-latter when the processor generates
break-make signals on lead 101. To achieve this activates
a dial-loop lead 104 which is connected to the control
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4 - Figure 1 is a view of the preferred enbodi nent of the

I nventi on. Figure 2 illustrates the coupler which is attached to the
base card of the DCE. Figure 3 shows a flow chart of the country code
val i dation process in accordance w t& a preferred enbodi nent of the

I nventi on. Figure 4 details a flow chart of the process relative to

an out-goi nginpht. of DL Eiigonét5 2kt ai Is the poefssred| ambvdiment of

i ncom ng cal {__%eo 1nve§£:9&r1e %aaf res&}ar& \é;l,sg_ﬁaléll.fjsgr at g?g%»r}fe ri ny

det ect or A an Vi EWs ?rre
enbodi nent s gircultl oqfétltefé’é?d‘ék tabdept Puered into PROM storage 162

includesfinformation relative to the period during which
DL circuit 217 performs a short-circuit of the secondary
of transformer 218, the latter period being a characteris-
tic of the specific PSTN considered.

A circuit 223 for adapting the impedance is connected in
parallel between the secondary leads of transformer 218.
The latter circuit is used for fixing to a determined
value, dépending on the considered PSTN, the apparent
impedance ‘'seen' from the telephone line. Transformer 218
is an usual transformer. which can be used in traditional
couplers for achieving a galvanic isolation between base
card and the telephone line. Between leads 206 and 207 is
connected un circuit consiéting of a capacitor Ci in
series with a resistor Ri also in series with a RI detec-
tor circuit 224. RI detector 224 is used for détecting the
ring voltage and activates Ring Indicate (RI) lead 113
accordingly. The activation of RI lead 113 can be detected
by processbr 160 via 1/0 circuit 165 which then executes
tests in order to make sure that the RI signals which have
appeared on lead 113 fully comply with the requirements of
the specific PSTN to which is_ connected the DCE. The
latter tests will be particuldrly described with respecf
to the 'incoming call' flowchart of figure 5 and to the
ring detection process of figure 6.

The leads 208 and 216 of relay 201 are connected to a
secondary winding of a transformer 225 via local-feeder
circuit 219. Transformer 225 has its primary winding
connected to leads 110 and 111 and therefore achieves the
galvanic isolation between the base card and the telephone
set. It should however be noted that in the case when the
latter isolation is not required, transformer 125 can be
omitted. Local-feeder circgit 219 provides the telephone
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Description of the preferred enbodi nent of the invention Figure 1
shows the preferred enbodi nent of the DCE accord- . Ing to the present

i nvention which includes a base system 120 to which-is connected to a
coupler 150. Contrary to t he base sygtem 120 which is unique for a w de
variety of PSTN, coupler 150 is specific to a determ ned PSTN and

includes all ddye HarAVWBEe ARME Y V’éﬂé&@ﬁffe r@gg&g@ms I %p%ﬁaggggc én‘M th

the electrical requirenments of the consi er ec e p rred
enbodi ment oftheeCrifeiihem, contredymracessozui actbvateged eafe b2 m &b-a

box which canc{e-feedéMMahyit a1 Bched adRriBASE id2Qethi1 "PPAS reQf

a mul ti conductor cabhle. Base circuit 120 consists in an . interface
card which | SREenbRdFLT -bdAc&ectRd The £oUPLlel k3 af nekhefcAngdudes
personal conputealopplakeng 226 awlildh hdR & QQpQQZleads connected to a

> 8-bits bus 227 carrying a wired 8-bits identification
code. That identification code characterizing the specific
PSTN to which is adapted coupler 150, can be read by
control processor 160 via the four leads 105-108. Multi-
plexer 226 has a control lead which is connected té_dia;-
loop lead 104. When processor 160 activates lead 104,
multiplexer 226 transmits the 4 Most significant bits of
the identification code to leads 105-108. Conversely
whenever control processor sets lead 104 to a low level,
the Least significant bits of the idéntification code are
transmitted to leads 105-108. Therefore, after a Seqqence.
of two read operations of leads 105-108, processor 160
derives the identificatioh code of coupler 150 and there-
fore the type of PSTN té which it can bg'conqectedr As
will be described with hore details hefeinafter, one'the
identification code has been recognized by processor:lso
in an initialization stép, the latter processor loads RAM
storage 163 with the appropriate parameters corresponding
to the specific coupler which is attached to base 120. It
should be noticed that, for economy purpose, the coupler
150 should be as simple as possible and -should only in-
cludes the hardware components which are required for
matching the electrical requirements of the considered
PSTN. Particularly, the interface bus 100-112 between base
system 120 and codpler 150 should be as simple as possi-
ble. This is firstly achieved by using the same lead 104
for controlling multiplexer 226 in the initialization step
and also for controlling Dial-loop circuit 217. The advan-
tageous use of the same lead 104 for two control purpose
does not jeopardize the operating of the multiplexer 226
and DL circuit 117 since the reading step of the identifi-
cation code of coupler 150 takes place in an initializa-
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transmtting and receiving data via a switched tel ephone network in

accordance with the requirenents of a specific ~country. It should be
however noticed that the invention concerns any type of DCE, taking the
formeither of inter- face cards or %) a stand-alone DCE. In one
part.icul ar enbodi rrent base circuit O is included into a portabl e
personal co ui o]

connect ed t(r)m%liﬁgﬁl atter porta jstagkgg ttI'lﬁlg‘rlgo‘"'éra‘iﬁo)&far |cu Ihl%e
provi des, as Wiilepdhseet aPnégoheres nB CerI%JéF 1ife bﬁe@tﬁﬁ%@l‘e@iaﬁmém on

to the el ectrigebrr €AHLN €nitia190nks off Peheoke! ARNANELIOLUPT KO a3+SPaG i C
country. Base. .~ card 120 includes a _processor 160 which is connecfed via

a bus 16119%%a ASRARFSEEPEGE PO fges RAY scepEyRi¢ale tthrough the
| nput / Qut put ¥$19) bémebaoﬂx%satomrz g tdngad i tat 198 netwbekWaghce

Fhe’t nvent 1 orl Setcablo i PLETare €'Y BG5. 1ebet - Abirndessls; 5

183) via a blsldrbfcirénit appdaf)ﬁ.ﬁgcahvtheesedé’ﬁdérpsplndﬁiﬂx); atid trans-band

filters - 142  L{j€SPhg d%St:Z.L)ng[ h?‘? | fhsdd s DL a%‘?rgn ﬁaeslilo% é’%%ed by,

wires/four-wites well nown i n ata comuni C
(resp. 183) emecessaredbfl tvhidhphas 1&cciNated leadetl@? fdno owdex to

103-104 (respreddOcHd 1l M§§ HFnEh@n%entlff‘@&t‘:’fonpé&&‘SSS&BeQGQo‘tna%%%tcard
120 controls cou |l er 15 by neans, of. bus 130 which is connected to 1/0

circuit 165. the %ﬁ?Nlﬁ‘St&’Gﬁl‘l stTélq iR icditvo g FheatRrterface petweeno:

of f - hook 1&@@@1 d¥dtem 12di 8hdpubtpler 15@afls 186i11 acHidvelOBR meankeads
105-108: Identfflca.l:[lorlelxeeardSZZG which allows the transmission of a

8~bit code through only 4 leads.105-108.

Figure 3 particularly describes the country code valida-
tion step involved in the initialization period mentioned
above. After the power-on of the machine, the base system
120 included into the DCE performs a power-on segquence
which particularly consists in the internal tests of the
major features of the machine, step 301. Then, step 302,
processor 160 activates via I/O c;ircuit 165 lead 104, what
results in a first effect of performing a short circuit at
the secondary of transforrﬁer 218 and also the transfer of
the 4 MSB of the identification code to leads 105-108. As
mentioned above, since transformer 218 is not connected to
-the PSTN, the latter short-circuit does not affect the
operating of the network. Step 303, processor 360 loads
the 4 MSB into RAM storage 163. Then step 304, processor
160 disactivates lead 104, what entails the transfer of
the 4 LSB of the identification code to the leads 105-108,
and also the suppression of the above short-circuit. The
LSB are then stored into RAM 163, step 305. Then, step 306
processor 160 compares the full 8-bits identification code
which has read from multiplexer 226 to the list of -identi-
ficatioﬁ codes which are available into PROM 162, and each
corresponding to a specific PSIN, to which the DCE is
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| ead 1009: SW hook | ead 112: hand-set |/0O The function of

t hose leads will be better understood with respect to the hereinafter
description. It should be noted that base circuit 120 further provide
coupler 150 with positive Vcc and grﬂmd potentials, the latter

potenti al FR 9 90 032 6 being

D 1Y B Ohat B e R R e S o i 251 6 1B 3524 rpe <

achi eved by nfeans qﬁupﬂgﬁt&ﬁ@Wﬂqﬁs(nntrmannhubnernbd¢omﬂdﬂhéoabﬁablelst

per for m ng t REaed rles BRolcabey nBh-BrBEA30E 160 [Fhid bl PhovrE 1 | o

chart of f|gunespsoeesPRemﬂlammnnaﬂna lemduﬂ@@ dlgettfa PIOM thdwel in

which are order to prevent the connection of base system 120 to the
PSTN. On the contrary, in the case when the code read from
coupler 150 is recognized, processor 160 loads from PROM
163 into RAM 162, the parameters which.are characteristics
of the recognized PSTN such as the characteristics of the
dial tone, the ring, etc As will be better understood in
the description above, the latter parameters which are
characteristics of the specific PSTN, to which ié adapted
coéupler 150, includes tests parameters in particularly for
‘the dial tone, the ring detection.

Figure 4 illustfates an out-going call process. The pro-
cess is initiated with a request from the attached DTE, or
from the user or application program running into the
personal computer i which is plugged the base card 120,
step 401. Step 402, processor 160 tests the statué of SW
hook line 109. If the latter line is active, ig the case
when a user 1is communicating with the telephone set 222
through the PSTN network, the requesf-is aborted and the
application program is informed. In the reverse case, the
PSTN is available for a communication session and proces--
sor 160 goes to step 403 where it activates off-hook lead
100. Then processor 160 goes to step 404 where it -waits
for the appearance of a dial tone on the telephone line on
leads 202, 203. The dial tone is transmitted wvia convert-
ers 171, filters 172 and hybrid 173 to processor 160.
Processor 160 then performs a digital signal processing on
‘the received dial tone in order to determine its frequen-
cy, its duration, its amplitude. Once the latter values
have been measured by processor 160, those are compared
with- values stored into the PSTN tables stored into RAM
162 and which have been loaded with appropriate parameters
value after the identification of the coupler 150. Gener-
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stored paraneters characterizing the different tel ephone networks existing

in different countries to which is likely to be connected the DCE accordi ng
to the invention. The latter PSTN tables particularly includes information
relative to the range of frequencies oflZhe signal on the tel ephone | i nes,

information relative to the different signalling tones characterizing a

speci fi c PSTNLYTRpsakiooN (s ESThhitablese loastasy intio RAMPHGE tarsifet i nt o
the preferred eaboiamit #d1ube WRYEA! LORrEaPoaksotBesl QRA dRl P

-storage 163_from any other storing devices such as a 3.5"inch-disquette
devi ces whi ERTi ¥a8eot dt e irassrof Faapcau Fhey %‘ilt Fene fESHsied he

DIE is a pebyop@bc@@@aﬂ qr@o shddldl!ive? a Iﬂﬂ mRiye Tonpgisl d¥E s tvasen
enbodi ment _of J_‘ 150 ccor(g ?f t e resent invent hga

Coupl et 150°PRPEAREG R toe pdd 30" HzrdoThe PGoSAe T ohEPac B a,
the | atter thepefiorg M&&dmmmw a:hmc fedwagl ade |daya 12 Gfbnkhi ch
performs th n ase car t TN _net war. k

control of g?%ges-?ﬂ?&lﬁ%OWIﬁﬁre Sc &y qé‘le%/',entts qkfiﬁg FPEETS 31 re%ect ed
to the two €apuecitedds IZDThenme2@GBingd ailuels Mnomelwczﬂﬂ:ueastmztdﬁ-rd

i nput | ead 2054 %g&hg'aa»aa&%%g%ct o BB TRy SRrtildid ;%3131 % 21%%d 206

which i s connecte an I nput |l ea set whi ch
switch 201 %?ﬁg“@ﬂdé?c%bmt%%l the ﬁﬁé@e%‘@ﬂ tée vﬁ“%{n&ohs ipoR |

Rel ay 200 hggagefl Wd hgtinputn | €réd aaéewlrféﬁ | €n6 0RRRE! thd opmggéaccwdary
wi nding of tégﬂéfoégﬁéler 150 (eg a coupler not des1gned for the
specific PSTN), the process is then aborted and the leads
100-112 are maintained to a low level thus preventing any
communication between base card 120 and the PSTN. In the
reverse case, the process proceeds to step 405 where
processor 160 reads into PSTN tables stored into RAM 160
whether a. decadic or DTMF pulsing is required. If a
] decadic pulsing is required then.proceséor-lso performs a
succession of activation and disactivation of lead 101 in
orxrder to géneraté the appropriate break-make signals.
Simultaneously to the pulsing, processor 160 activates DL
lead 104 in order to perform a short circuit at the secon-
dary  winding of transformer 218. The PSTN tables stored
~into RAM 162 contain parameters defining the sequencing of
the activating and disactivating of dial-~pulse lead 101
which fully comply with the considered PSTN. On the con-
trary, if a DTMF pulsing is required then processor 160
goes to step 407 where it generates the appropriate tones
on leads 102-103 to the PSTN, the latter appropriate tones
being generated in accordance with parameters (frequency,
- duration) depehding on the specific PSTN and stored into
the above mentioned tables. Step 408, processor 160 waits
for an answer tone having characteristics complying with
the parameters stored into the above mentioned PSTN ta-
bles. If an answer tone has been detected, then processor
160 goes to step 409 which completes the process of estab-

FR 9 90 032



7 . 218. At last Relay 200 has a input |lead 207 which is- connect ed

to an input |ead 209 of relay 201. Relay 201 has I nputs | eads 208 and
209 which are connected to a | ocal ffﬁder voice circuit 219, the
operating of which will be descri bed Hereinafter. Input 1Teads 212 and

213 of relay,. 201 are respectively conn ed to a Tel ephone-Setl (.Isl)

| ead 220 vi alélsgwef%h-ﬂgol?%fgt 88{:61;;0%{1%“7#](2215‘58& ttip%t 1ns%§?%'ea $13.
Rel ay 200 pr baisgescaiiit TEF- bOOtHeurRCE caccordimy | tondive iprddent inven-

t el econmuni cation t r - 160 112

to a lowl evglg',og‘ tjl::%- FF}%@“‘E&? F(g’gn&gl?l%FaFﬁe ‘%%}N %etzsv\%ﬁ%éaregeéoﬁ%ct ed- T
directly to FR&N. t el ephone set via relay 200, relay 201 and SH detector
circuit 221. Whenever the user hand-sets the tel ephone, a fl ow of

current appears at |eads 220-213, the latter flow, of - current being
detected by Bfig¥&esctorard r&uillygtrate thei dgcaming: S@ddpIREOGes$ hehat

preferred empadivaeiiayftd SrocediiP¥eRhiBH) i8nNeakik-aRaNicuitethy GHY OSEESPh 160

via | ead 1009. rocessor 160 wi.shes tQ transm ata to.the PSTN,

en
it acti varEer &R ARG IHRE 181 SPEhA PG otReACIREAGTHNVITh  Haey
wi ndi ng of traegaficement3ldf @ dpgrifig PIENRAThe aring $idmyl 208paading DP

circuit 214’OQPﬂﬂéw%gfeéﬁéhgeigggm%fithe input of ring detector cir-
cuit 224 is illustrated with respect to figures 6A and
consists in a succession of bursts appearing dﬁring Ton
period and separated by silences having a period Toff. An
elementary sinusoide wavé is detailed in figure 6B. Ring
detector circuit 224 has a first function of suppressing
the DC component of the signal, as ‘illustrated with re-
spect to figuré ’6@. Ring detector cifcuit performs a
- full-wave rectifying operation on the signal of figure 6C
"in order to proviaeia rectified signal such as illustrated
in figure 6D. The signal is then cohpared with a threshold
value depending on the.characteristics of the PSTN. That
parficularly shows that the design of~RI detector 224 and
more generally the electronic components included therein,
closely depends on the specific PSTN to which the coupler
150 is intended to be cognected,'that specific PSTN being
defined by the identification code wired on bus 227. On
'the contrary, base system is ﬁnique for all PSTN consid-
ered. The adaptation of base card 120 is achieved by
loading RAM 163 with appropriate parameters stored into
PROM 163, those parameters corresponding to the identifi-
cation code read from coupler 150 during the initializa-
tion period described in reference with figure 3. The
comparison of the rectified signal to the above threshold
provides a'squared wave signal on RI lead 113 illustrated
in figure 6E. Then processor 160 performs an analysis of
the latter signal shown in figure 5 in order to determine
the validity of the detected ring signal. The analysis of

FR 9 90 032



decadi ¢’ pul sing as described hereinafter. To achieve this, processor
160 transmts a succession of break-nakes signals via lead 101 to
DP circuit 214 which accordingly opens and cl oses the el ectrical
circuit. It should be noti ced that j4he cadence of those

br eak- make signals strongly depends on the specific PSTN consi dered,

and t he C@hee I NOf PeE8 MRS ihs2| 0 NJoR FRNNECLe@R Ofn t BEJREE to
to a large nugb r of ESTN are stored. into the above | _nmentioned tables.
A dial -1 oop CRPESFE S0P PEPEARADCSeRS A PEPATLUE O apmd tionss afofarlead

wi ndi ng of transforier 8 appeprawncdes(tdp of ahaidgLtiwdl ttreindineidmfter
this activat o6 oCesRo I C dhor foilhf 16 RAPRC Sic oot EHEVERTKe “BortDl

FR 9 90 032 squared wave| mgpgnadf Oh digacui11217.stept ho2pr efer reszhieve

embodi ment Ofthis,tggoE@%%%¥iQ%OﬂH@it%oggrckhguh%x%lﬂegiﬁidgugfgﬂéﬁéﬂﬁn

appearing, if so, at tl in order to measure the period

TO=tl-t2 between the two fﬁrst negative transitions. From

the measure of T, processor 160 estimates the value of the

frequency of the ring signal and compares it to the range

loaded into the PSTN tables which were loaded at the

initialization step'of figure 3. If the latter estimation

of the ring frequency is not comprised between the minimum

and the maximum value-authorized in the table correspond-

ing to the PSTN connected to the DCE, processor 160 pro-

ceeds to step 501. In the reverse case, processor 160 goes

to step 503 where it measures the period T1 éeparating the

instant tl and the occurrence t2 of the following positive

transition. Then, step 503, processor 160 checks whether

the latter measured period Tl is comprised within the

range of wvalues stored into the PSTN table located into

RAM 163. If Tl is comprised between the miﬂimum and maxi-

mum authorized values Tlmin and Tlmax, then processor 160

goes to step 504. In the reverse case, the ring signal is

considered invalid and the prdcess goes back to step 501.

Step 504, proéesso: 160 performs a measure of the period

T2 separating-thé instant t2 with the occurrence t3 of the

following negative transition and tests that measured

value. If the latter wvalue is found to be comprised within

a range of authorized values T2min and T2max, then the

process proceeds to step 505, otherwise processor 160 goes

back to step 501. Then processor 160 performs a next

measure consisting in the measure of the period T3 sepa-

rating the instant t3 with the occurrence of the following

- positive transition t4. If the measured value T3 is found

to be comprised within a range of authorized values T3min

and T3max, then the process proceeds to step 506, other-
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circuit. The PSTN tables stored into PROM storage 162 I ncl udes

I nformation relative to the period during which DL circuit 217 perforns
a short-circuit of the secondary of transformer 218, the latter period
bei ng a characteri s- tic of the specific PSTN consi dered. A
circuit 223 for adapting the inpedance is connected in paral l el between

the secondary yJieads: of picasledl 85 2o so1.Tnd abhekeBRLOH e lertizgdobor

fixing to a determ ned val ue, ﬁ i ng on the consi ered
appar ent %dﬁﬁééur§€eﬁ’ajﬂﬁﬁn? e T8l @ponk3 | therefransiremeito1ghe

is an usual mfwr@é WG ¢ ainbenssevd td radh thONSE whickOyB! eiRehr
achieving a g% vani ¢ isol ation bet vveen base card and the tel ephone

line. Between Y%RRPR% ahd thsy input °“E:o‘|’ﬂ‘FéQ:t‘éﬁtﬁﬁt€Fr@@|4t dBhsPEeeRgtsf a
capaci tor G mmprovesethesmﬁmhl&yrasdsﬂw &mésomngsaewcwﬁhcarahlt

det ec- t t 224, det 224 d t gct th
r?ngcvol tageoggr‘?cgiLI Ifsl%t:'e%cﬁxhﬁsfrﬁ?lc%g{’@ R I)t%l%rllgn ot %g%%x?gllﬁ’g%heme
activation of ﬂilgdm&)l.l&:v‘cem 566 deprotessor 168 mnﬁmssrtﬂéOcunalhﬁ&s
circuit 165 e%@m%ﬁxwgtggma Esg&gigg?aggg ceod™ 8 e i N3E thE

signal s whi ch have - appear on lea
requi rement s @auared hgavgedignalpSen tleadhilchs | Sncm@m e§0t idetmort  the

latter tests Wédlrﬁﬁr@réfcal Qih.iéné‘ésﬁék@Sé 'i"b?? LeSRedwn in!Pidlife 6aA.
"incomng call’ flowchart of figure 5 and Ting detection process

of figure 6. For that |%%ea%°%s é%ﬁfczféoaf }%%fomf%% Ehatechelskeed
secondary W ngerdoad AuitiAagshiie €Ré wignhdcCaln fPe&l@r 113 4is -at a low

level to a second predetermined threshold value loaded
into the tables in RAM 163. Whenever, the measured period
is equal: to that second threshold, processor 160 performs
‘the seizing'of the line by activating leads 100 and 101,
step 507. ' That second threshold value is chosen so that to
inake sure that the seizing of the telephone line will be
performed! approximately near middle of the Toff period_
correspénding to a silence of the ring signal. It has been
noticed that the seize of the line during a Ton period
c'orresponding to the existence of energy on the telephone
line might cause great damage to coupler 150 and particu-
larly to transformer 218. It is therefore essential to
make sure that the seize of the telephone line will not
occur during the existence of energy on the line. That is
achieved in the coupler according to the invention - by
comparing the period corresponding to a low level of
signal 113 to the second threshold which is stored into
the tables in RAM 163 which correspond to the identifica-~
tion code of the coupler and have been loaded during the
initialization step of figure 3. Since in France, two
consecutive rings are separated by a silence of approxi-
mately 3 seconds, the second threshold value loaded into
the RAM 163 and corresponding to the French PSTN is chosen
to be equal to 1 second.
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circuit 219. Transforner 225 has its primary w nding connected to | eads
110 and 111 and therefore achieves the . galvanic isolation between the
base card and the tel ephone set. It should however be noted that in the
case when the | atter isolation is naterequired, transforner 125 can be
omtted. Local-feeder circuit 219 provides the tel ephone FR 9 90 032

9 set wOdudeér Wy rdcandiiheref ahe Prieasht tinvepasiadd ryga:hmlts thde

wh I t | 112. I d t
W1 be: desorecoEn U at1BPhRMEL Pt “2p 0k gPEpgrent aind St e 5.
coupl er 150 fliimste made) Udes telephand tegll ewemsR2H ashitdtadhiasi ghanpyj ieads
connected to & bi:LénQH %%xa é@ﬁ% % eedm§s95{;és Q%’Folg@ma@o”

code. That |éént|f|cat|on co rac er|2|n e Specl
which i s adapSd¥ cohpl%rs%gnd maﬁebecoenblebyISO p@@murt@I Yoo cosamsmisO vi a

the four Iea@s.o;p%fl%lé@lffom theplc@xslsh&;’é bas 22808 @hd %mml S

connected to_dial - | oop | ead 104. When processor 160 acti vat ead

104, mul ti49) é&@rlezzmq%sfﬁaﬁ 136G e An\Es fadiag GOMmREHC R kan gyession
trough the PSTN network. In that second mode, the voice is

concurrent to the data transmission via leads 202-203.

The first mode is achieved by means of the disactivation
of leads 100 and 112. Thereforé the telephone set 222 is
connected to the PSTN network via relays 200 and 201. In
thié on-hook' mode, the telephone set 222 can be used by
an user for transmitting voice through the PSTN.

The second mode, or 'Off-hook' is achieved by activating
leads 100 and 101 and disactivating lead 112. This carries
out the connection of leads 102/103 to the telephone
network via transformer 218, circuit 223, DL circuit 217,
DP circuit 214 and relay 200. By transmitting digital data
to D/A converter 171 and conversely by processing the
digital data received from A/D converter 171, processor
160 is able to exchange data with a remote DTE or transmit
and receive an analoé signal with a remote telephone set.

In a third mode, called 'voice recording local communica-
tion mode', telephone set 222 is used for transferring
voice into.base card 120 at the same time than a possible
data communication between the DCE and a remote DCE
through the PSTN. For this purpose, processor 160 acti-
vates lead 112, what entails the connection of the tele-
rhone set to the local feeder 219 and to the transformer
225 wvia relay 201. Local feeder circuit 219 provides
telephone 222 with a continuous DC current, being approxi-
mately equal to 20 milli-amperes in_the preferred embodi-
ment of the invention. The microphone of the telephone set
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tthe identification code to | eads 105-108. Conversely ‘whenever control

processor sets lead 104 to a | ow | evel, the Least significant bits of
the identification code are transmtted to | eads 105-108. Therefore,
after a sequence of two read operatipps of |eads 105-108, processor 160
derives the identification code of coupl'er 150 and there- fore the type

of PSTN to wabgh ddpn C@ﬁ'ugeﬁ‘éoﬂg%ﬁt ?jor A?eneraﬁ"i.xlxé; gﬁ ARG ) 'gbeeq.é’&t{ﬁm e
details hereinafter, one the I dentiTication Code has 5en recogni Zed by
processor 16§ignalj fwhich niisi fiyananidites epiat Felaz 1201 pr gdssydits) R RAM

storage 163 whih 424% €ppienasata oPah@ elers _’f’:’i’érstﬁQQBQi Rdgnal ldkid€ing

specific coupler, which_is attached to base shoul d_be naoti ced

L 120. It >
that, for ecB8RomPafF pbil, apde khhiptér then fypngmifitedetashybrpre B2,
possi bl 3 ?ndthbﬁmﬁnﬂéﬂecﬂ nﬁy ﬁifduﬁdes%s_zleah_ar M@eﬁ@?@ogﬁﬁbs dfﬂ_%ﬂh%r e
require or : tching_the ctrical r.equ men{,s of, .t onsl dere
PSTN. Parti cHPﬁfils;?b¥ h&S er?‘gcg/buscll’ffd{]l Ziégt bgéglgai s‘iPé‘Elgrﬁs_Lzo
and coupl er appesirdmiad die s sourpgbet asf pdssi A/D coblvertélri 48i1s afrie stHen
achi eved by ysi agd-40 for t L 00! b ERI €xer. 226 in
.H@%\EQaE)H%esoq{rebﬁg 6% énd are stcb%d[' O:’.Aﬁ%féﬁ“ &BB %?&e é)

the initialization's -and al so for contr I'ng -1 oop Crrcuit 217.
The advan- cessgge uferoffuritdieyair deess Ny. f EPNVRT SNt r X qRagRRe

does not j eop@bdicks, tAEa@P@EREI NGcRielNEn®d tHAM €X65 2R8 trandfd tDltrdd CUi t
117 since the reading _step of the idehtifi- cation code of coupler 150

takes place FR ShoifPdi-a-ARaloggoyvestey 181 via bus 16l. The analog
signal is then filtered by lfilter 182 and transmitted via

hybrid circuit 183 to leads 110 and 111. The vocal message
are transmitted to the telephone set 222 wvia relay 201
since lead 112 is activated.

In a fourth mode, processor 160 transmits differed data
which have been stored into RAM 163 while in the above
secoﬁd mode, the latter data'éonsisting of a digitalized
vocal message which is intendmijto be transmitted to a
remote telephone set. For that  purpose, processor 160
initiatés an out-going call such'as described above with
reépect to figure 4. When the communication is estab-
lished, processor 160 transmits the digitaiized vocal
message to D/A converter 171 wvia bus 161. The digitalized
message is convérted into analog form, filtered by filter
172 -and then transmitted to hybrid circuit 173. Since
leads 100 and 101 are activated, the vocal message is thus
transmitted to the remote telephone set via relay 200 and
the PSTN. It should be noticed that the DCE according to.
the present invention can be used for achieving the rout-
ing an incoming call to a remote telephone set. For this
purpose, processor 160 activates leads 100 so that the
vocal message is transmitted to transformer 218 via relay
200. The analog signal appearing at leads 102/103 is then
transmitted to hybrid 173, then to filters 172 and then to
A/D converter 171. The digital samples are then directly
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10 tion period occurring after the power-on of the machine while the
control of DL circuit 117 is effective only after that initialization
period. As. a matter of fact, as |long as processor 160 does not comrunicate
t hrough the PSTN, telephone set 222 .is connected to the network since |eads
100 and 112 are at a low | evel . ConsequeABly, the short-circuit appearing

at the second nding of trans- fornmer 218 during the initialization
period caused® qu%‘%& &é’é:g’o RA¥o 1®3eh Inge a‘éthaY@‘élafea‘tﬁslmet nhasdebegen
read the 4 Mebhiofréhe suerédfigatinag &@a@etﬂ&esofl%h@féﬁ&t %hehé’SZUmmu-

networ k. The 5| I.|C|t of the inter tween base system 120 and
coupl er 150 i'§"% 8588959°ﬁe&r§§'01‘t IEtHe T 20w 5PF chndkiakest he

transni ssi on aof canagdmrhg coalbltbrougbsomhy o&djgeadfo K¥talBi sh E: saié\ﬁuﬁlt-h
particularly b he ¢ . cofde val.i da; step i.nvolved. in e
initializati %q%%ﬁ o‘gﬁrﬁ%n? c?%(l%{: "I\gl Cfi A?'?%'fetﬁ &BP Sorf St 11 nkehPre,
t he base systriyanER0sehclielede m'aolleh@ D@Eq:dmﬁmfﬂse@ byvweident $£fuansen

whi ch part i culsid yueoos! Akvel alts%egsoézlér{ersr@éré&%ﬁigoahﬁel Qled @Y 85 O

t he machi ne, step 301. rocessor acti'vat’es Vi
circuit 165 & ‘.ﬁﬁr ﬂﬁatbyf e%l'm!t §PPA1§aF-FP§t rafdgnam ofnpshioratisgy whehor t

circuit at the DCE is used as an interface card for a personal com-
puter. The establishment of the communication with the
determined telephone set is carried out in accordance with
the procedure which is described with respect to figure 4.
‘Orice the communication is established with the remote
telephone set, processor 160 wunloads the digitalized
samples from RAM storage 163 to ﬁ/A converter 171, filter
182 and hybrid 183 which restitute the analog vocal mes- .
sage on leads 102/103. Since processor 160 has activated
leads 100 and 101, the analog vocal message is transmitted
to the remote telephone -set via relay 200 and the PSTN.
Therefore, the DCE according to fhe present invention.can
be  used as-a rerouter of telephone calls from a remote

telephone set to'another remote telephone set.

It should be noticed that the DCE according to the inven-
tion can provide the user or the application program (in
the case when the DCE is embodied as an interface card for
a personal computer) with a test routine wh1ch permits the
entire check coupler 150. For this purpose, a external
loop is performed by connecting 'tip-ring' leads 202 and
203 to leads 213 and 214. Once the external loop has been
established, processor 160 activates leads 100, 101 and
also lead 112. Thérefore, the local feeder circuit 219
provides block 223 with DC current. Then processor 160
generates a test pattern to leads 102/103 via D/A circuit
171, filter 172 and hybrid 173. The analog signal corre- -
sponding to the test pattern is then transmitted from
transformer 218 to the 'tip-ring' leads 202/203 via cir-
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the secondary of transformer 218 and al so the transfer of the 4 MSB of the
on code to | eads 105-108. As nentioned above, since transforner
218 is not connected to the PSTN, the latter short-circuit does not affect
the operating of the network. Step 303, yyocessor 360 |oads the 4 MSB into
163. Then step 304, processor 160 disactivates |ead 104, what

identificati

RAM st or age

entails the ppaesl el phe %n!dSEi‘éia# Egoé degf i f iaﬁgtliog]{]ré:c%ai _?_%tghl_

105- 108, and al so the suppression o above short-

ds
are

then stored FREBSRAftEE3Pagiefzdnadmddl andplidevirosedeaar 2080 doafmk es
the full 8-bekedegentld ifar! | OFaOSrid CinasTHC A 1O SubhibR! @xeredl’kP tO

the list of-identi- fication codes, which are available intto PROM 162, and
each correspSRBVAGTES §a§éé5QWq§q?§ﬂ% segpPRscRYt RéPpepnverter 181 and

| i kely to bethenreetredpond it Meieileld tektt batteda hHeadtored rHABE ®RAM er
150 does not tch_one code the above.li st stored into, PROM 162
t hen pr ocess%rggmg’ S Q[rhefé)oové??n Perforys; o%eggmgﬁﬁlﬁﬁ’f’nﬁgﬁﬁ’?qnegﬁ‘é
100-112 to atrewsmétdled nand thelerereipedverdst hpatderect inn afdéaseto

120 . PS & e h )
o ougrtitaepe ETbeA LS Sty |yl eoon el

from coup

coupler 150, ang in case when the DCE according to thg
invention is embodied as an interface card for a personal
computer,.reporté the failure state to the user or. the

application program.

Figures 7A and 7B'shoﬁs illustrative embodiments of local

feeder circuit 219.

+In a first preferred embodiment of Fig. 7A, which is used

when no galvanic isolation is required between base cir-
cuit 120 and the telephone set 222, local feeder circuit
219 includes a capacitor 701 for preventing the DC current
provided by a current source based on a PNP transistor 702
from flowin§ through leads 110-111. Transistor 702 has its
emitter connected to a first lead of a resistor 703 having
its second input connected to positif wvoltage #ourcé Vcc
supplied by base card 120. Positive supply voltage Vcc is
also connected to the anod of a first diod 704 which has
its cathod connected to the anod of a second diod 705
having its cathod connected either to base of transistor
702 and to a first lead of a resistor 706. Resistor 706
has its second lead connected either to AN2-B lead 111
{since transformer 225 is not required) and to lead 216.
Capacitor 701 has a first lead connected.to AN2-A lead 110
and a second lead connected either to the collector of
transistor 702 and to lead 208. Therefore, transistor 702
provides telephone set 222 via leads 208~216 with DC
current, which value being closely dependent'on the value

FR 9 90 032
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163 into RAM 162, the paraneters which are characteristics of the
recogni zed PSTN such as the characteristics of the dial tone, the ring,
etc As will be better understood in t he description above, the latter
paranmeters which are - characteristics of the specific PSTN, to which is
adapt ed coupler 150, includes tests parzadeters in particularly for

the dial tone, the ring detection. Figure 4 illustrates an out-going
call process. Tof presistorcé¥s i andnidppicedmatidliy eqquadsttdr @z hwolt/R,

attached DTE, o r e r..or | i ' 0 mrunning into the
per sonal (;orrput{é}rlem \%h?‘?htﬁ%s? &Saﬁldlgeeaofﬁ%ebg%é&%ar}r %I%O%'or' step 401. Step
402, processor 160 tests the status of SW hook Iine 109. If the latter

line is active, gin {he GaS& e\g"e ?@ USgle | %i&‘%{ge{"‘:rrﬂeg%tnidngtwieggf{ol}% thg

t el ephone set 222 t hrough the PSTN network, t uest i's aborted an
t he appl i caPEBROPRAgEYIMLER ite othikch ish qommachest ko deaee ¢hecuit PO

i's available fopugtCHBNs62htEA F%H 081 @k PERGCTSTN 288" tHRD 88%8phéne
step 403 where it actjvates off-hook | ead Then praqcessor 160 goes

00.
to step 404 wheP8ti 244 t Sransfogper, 22y, angd agcd adly fpaferod uittthe2l9
t el ephone |ine providihgads gdlvar3d. ikbeadish L¥iRideh thagenicared V2@ and

convert - er 71, filters 172 and .hybrid, 173 t racessor 160, ey .
Processor 160 tﬁ%%eBBPPSr%ézaa&egirteaﬁulﬁle&a%uﬁ;b@egﬁp%& eeéert‘ﬁér?'é?:gi ved
dial tone in orsleowho widgiter nespects tior effianre 7B efricht suskes ati @G/DC scon-

anplitude. Onc a v S 8 r o] .
fhose are conpayeacer Capeq SRR e, o AiAANRE" MRS £ CLPRChrall
RAM 162 andf@mineR Havde bBed Psgdddafiorh cdpptwidy i brelpdegndt eistegrated

val ue after thecigdeqtitfligat kR ofybbe s €11 1XoWENBY- the skilled man
which provides a squared wave'signal at its output lead 3.
The squared wave signal is used to control a NPN transis-
tor 713 having its emitter connected to ground and its
qolléctor connector a first lead of primary. winding of
transformer 712, a second lead of which being connected to
p‘osit.ive_ supply voltage Vcc (12 Volts). The - secondary
winding of transformer 7!12 therefore provides an AC signal
which is rectified by means of a diod 730 and filtered by
a capacitor 711 and which can be used for supplying DC
- current source based on transistor 702 and described

above.

More particularly, in the preferred embodiment of the
invention, integrated circuit 555 has its first pin con-
nected to ground potential, its second and sixth pins
connected to a first lead of a resistor 716 having a
second lead connected to the positive supply voltage Vcc,
a third lead connected to the base of transistor 713 via a
resistor 718 for limiting the current through the latter
base, a fourth pin which is used as an inhibit control
lead under control of base card 120. Integrated circuit
555 has its fifth pin connected to ground via-a capacitor
719 and its sSeventh pin connected to the first lead of

FR 9 90 032



FR 9 90 032 ' .12 al 'y speaking,

the PSTN tabl es | oaded into RAM 162 consi st i n ranges. of val ues which
corresponds to a specific PSTN. For exanple, in the case of France, the
di al tone received by- processor 160 shzﬁld have a frequency conpri sed
bet ween conpri sed between 406 and 474 The processor 160 is

therefore abl e 1 ;dat gt g g ngtg tﬁ%go%cgl\t)e%%{l’al %Og%ﬁ%ct’];%cjlél ngPEB

conpl i es vmththereqwremantso e $hédi ti'c

measur ed vaIue?NﬁJQRRHQﬁﬁﬁﬂlt¢m$hﬁmeﬁ1t1ve sugp Yy o peageet ers st or ed
into the nentioned PSTN tabl es, what may occur in the case when the
PSTNis in a failure state or still in the case when the user has

pl ugged a W oFRPREUPPEr 70 {8 conBsGhedr betveleri ded firsthdead of

speci fic PSTN) priifearyf Oﬁﬂﬁélhé blrerrabiriethedniNeah8a¢k-ouna ]'Bgtéﬁglgie

mai nt ai ned to | ow |l evel. thus_preventin nmuni cat 1 on
base card 120 %ﬁd”sth %#Nz 19f ¢ 1Rt egra?%‘{’/ef’géctlét% NE heopr 8&€s f Ifrvoceeds

to step 405 whereted tw apeswed B6Oentdls vﬂéOaPSEEabde¥57£5"QQ tﬂﬁQcBAM
e

160 _vvhethert d.;%e(ﬁa c ( ul,sing . is require cadi c
pulsing is require eggprcc?g’es?so giftﬁler biRSHtive V°ltage source Vcc
and ground for decoupling purpose. .

Transformers 225 and 712 should be chosen so that to
provide the required galvanic 'isolation. For instance, in
the case of a coupler designed to be connected to the
United Kindom PSTN, a 3 Kvolt isolation is required. )

In the following table 'is more particularly described some
parameters which are stored into RAM 143 during the ini-
tialization phase and which characterized a gi'ven PSTN.
The parameter below are indicated with respect to two
different examples, i./e. France and Germany.
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spyccessi on of activation and di sactivation of
generate the appropri ate break-nmake signals.

processor
short circuit at the secon-

pul si ng,

t abl es stored
of

160 activates DL
dary wi ndin

| ead 101 in

order to
Si mul taneously to the
| ead 104 in order to performa
of transforner

218. The PSTN

into RAM 162 contain par&geters defining the sequencing

fully conply with the considered PSTN. On the con-

pul sing is required then processor
generates the appropriate tones
| atter appropriate tones

(frequency,

t he above nent
tone having ch
t he above nent
t hen processor
est ab- FR 9
out - goi ng cal

160

the activating and di sactivating of dial-pulse |ead 101

trary, i

whi ch
f a DIMF

goes to step 407 where it
on |eeele 102-103 to the PSTN,
bei ng generated in accordance wth paraneters

t he

gu-at--on)—dependi-rg—on—the—spesiH-c—RSIN-and-storedinto

oned t abl es PARRNBTERQ8, processor 160 i t SFR flor &@E ansyer
Teristics conplying wthn The pgrameters grored 1t
dgPSIN ta- bles. If an answer tjone,hgs béep,de cth,

Max £P8ygoes to step 409 which conpl etles 1Pl 0CES S .
DRI0J2itch at state 0 Max Value 132 nd shrest afs t he

R §hrth@& MinsYalwe, t he 60 Hz | 57.5 Hz
DIALING

DTMF-Global Level DTMF -4 dBm ~4 dBm

DIMF Interdigit Value 70 ms 2 ms
PULSE-Deiay between Dial loop and 1lst digit 25 ms 0 ms

Delay between Dial loop OFF and last digit 40 ms 0 ms

Break duration 60 Hz 60 ms

Make duration 33 ms 40 ms

Interdigit delay 0.9 sec 1.1 sec
AUTO CALL V25 bis ;
Pause duration after line Seize (o} 3 sec

CRN / CRI indicator CRB only CRI only
MODEM MANAGEMENT

Guard Tone Xmit -yes No

Nominal Xmit level ~10 dBm ~7 dBm,

Auto Disconnect on RD notactive 189 sec 120 sec
TONE DETECTION .

Duration of Dial Tone Analysis . 1.3 sec 0

Busy tone Min duration T 200 ms 0

Busy tone Max duration’: 600 ms 0
FILTER SELECTION e

Dial Tone Filter selection , 325-480 Hz 0

Busy Tone Filter selection 0

400-480 Hz
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base card 120 of the DCE according to the present inven- tionis ready to
comuni cate with a renote DCE via the PSTN. Figures 5 and 6 ilTustrate

the incom ng call process that is to say to procedure whi ' [
by the DCE in order to analyze a ring signal in accor dan(m'mmllﬂmumu]!mk
requirenents of a specific PSTN. The ri B signal appearing om the felsephone
line at the input of ring detector cir- cuit 224 is illustrated with
respect to figures 6A and consists in &L&IMSessi on of bursts appearing
during Ton period and separated by silences having a period Toff. An-

el enentary sinusoide wave is detailed in figure 6B. Ring detector circuit
224 has a fitst fGeeplérdofdeitims ecbitly fare T3 ewipdnbhe epnnhetdiognalf as
illustrated with pe-papact ¢t @chii QUI Seffvind¥ 110y ddACEHerfl ' RY t PelfiQfdp 2
full -wave rectifyi n% gperation on the signal of figure 6C in order to
provide a rectifi 84PdignEritetyedadelephoppalietvrrki PF§ENe268. the diogddl is
tEenPg%parT ﬁd W tl&e_a.eblhlbﬁ%h@eﬁ: \(zﬂzzﬁ) @aeadgag_iaadt PgR;thgtaqteﬁinﬁnm@B

t he . That particul a ws that the desi etecto n
nore generally th@egpgct{%%?i %BFpé?f%%‘FsA}ﬂ?clﬁ?ig@ t &Fé’ﬂ?}‘ecl%?él &%@Qends
on the specific P8Ikht ®OMuwtrdnie woeydley ddhl snessapeledcén be doamect ed,
that specific PSTN.:heling.define ‘ ' tLf] i LI bus
227. On the contr ALy CoRase sl dacesval £hEH; b bERM BRrRRHELIS O |
adapt ati on of bas@eddr BTE2gonaegdiedeFodsbyd| BEBi-ng RAM 163 with appropri ate
paranmeters stored into PROM 163, those paraneters corresponding to the

I dentifi- cation code_read.frqom coupl er 150 during the initializa- .
2, Coupling device according to claim 1 characterized in

that it consists in a box which can be removably
attached to said DCE for adapting it to the require-
ments of said given PSTN.

3. Coupling device according to claim 1 or 2 character-
ized in that it further includes:

- a first transformer (218) for performing a galvanic
.isolation between said DTE and said PéTN,'

- switching means (200, 201) for performing the
connection of said telephone set (222) to either said
PSTN or said DTE according to control signals (100,
112) received ]:?_y said DCE~ .

Y .
ra, 4
-

(s ..

whereby said t_:_g_elephone‘_..]_;set is used for exchanging
voice messages-with said.PSTN or said DTE.

i -
4. Coupling device according to claim 3 characterized in
that it further includes:

- a current source (702, 703, 704, 705, 706) connect-
ed to a voltage source received from said DCE and for
providing said telephone set with DC current.

his Sheet Has Been Reﬂlaced .
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tifon périod described in reference with figure 3. The conparison of the

rectified signal to the above threshold provides a squared wave signal on
R lead 113 illustrated in figure 6E. Then processor 160 HHMEWWHWIJIMI
anal ysis of the latter signal shown in figure 5 in order |

validity of the detected ring signal. The mpalysis of -~ * ¢ &t " 5 *
14 the signal first begins step 501 by a test in order to det ect
t he appearanceSof acCoegatinge devdrs taceivddingRitd eddim 3 Khhrdtdhitzed in
appearance (tO of % ggaklve é %p3|t|on processor 160 perforns a
measure of the frequ y 1ot ‘squared wave signal on lead 113, step
502. To achieve” this, processor 160 waits for the next negative
transition appear i,n S I 4 e
TO=tl-t2 between the t . geﬁoglgt %ﬁg%tastéo\féne rg&%% |ong§%%wjf\dlwt£eééﬁg‘g§srﬁ}e
of T, processor 1601§9ﬂﬁﬁaF@B bﬁbweanu@aaﬁ-ﬂn@E and r sgdencedephhaer i gt

S|gnal and conpares ngto t he range | oaded into the PSTN tabl es which
were | oaded at the |n|t|aI|zat|on step of figure 3. If the latter
estimation of the ring frequency is not conprised -between the m ninmum

and the maxi num val ue aubboDICZ egonvetHér t 2bhaecetedespONG volthhe (Lodlee
PSTN connected to tggcgggedpr1§gfsg£1&68cgrand fro providing said tele-~
phone set with DC current while achieving galvanic
isolation between said voltage current (Vcc) and said

telephone set (222).

6. Coupling device according to claim 4 characterized in
that said DC/DC converter further includes:

- an oscillator supplied by said voltage source (Vcc)
for providing a oscillating control signal, .
~ switching means (713) controlled by said oscilliat-

ing signal,

~ a third transformer (712) drove by said switching
means (713) for providing a AC voltage at its secon-
dary winding,

- rectifying means (730{'for providind a DC véltage

source,

- a current source (702, 703, 704, 705) for providing
said telephone set (222) with DC current source.

7. Data Circuit Terminating equipment DCE (120) for the
connection of a Data Terminating Equipment (DTE) to a
Public Switched Telephone Network (PSTN) and to a
local telephone set (222) characterized in that it
includes a coupling device (150) including the elec-

FR 9 90 032 “This Sheet Has Been Replaced




ceéds to step 501. In the reverse case, processor 160 gﬁes——t-o—st—ep—See

where it neasures the period Tl separating the I nst and t he
occurrence t2 of the follow ng positive transition. jmu MI ’m ﬁ ,!IL
processor 160 checks whet her the latter neasured pe M

wi thin the range of values stored into2Phe PSTN table located into

RAM 163. If T1 is caonprised between the m ni num and naxi mum

aut hori zed val ues Tﬁp%%dcﬂﬂa&eniiﬁeﬁaﬁﬁbéegsGhelﬁ)lectrngesequlgegpnﬁm

In the rever sg cEste of thee g‘in.(F)?x SEsgrmaﬁecS havnf@[&ol:feii;fs%? 1%% &l e??énﬁobzefor
rocess goes bac ste
ﬁeasure of the peri g'd’ ‘pnﬁe%ié’p‘?ﬂaﬁ? r%‘tegésﬁﬁ%t%ﬁﬁ 3 soFerd i pugcEarr Shee

t3 of the f ol | owiarnenetgiadn }/tot &aﬁai Li@fahnieu rié”laéeﬁ%(%l@d 220)](
value. If the latter_Malu ound.to be co
aut hori zed val ues T2 ?\H % nERUPLREN FHEUL (93 QBFBE‘?@dslPS]-EEiéBg

505, otherw se proc@ms 1ﬁ®r gpeeva.dln@askldoteﬂ.ephBﬁﬂa sBten 3@oressth HEO

performs a next u t eriod T
sepa- rating the |nstant t%ééé% ‘fgﬁéefo%%%? %ge <o thn q-f rf%’ﬂ\ﬂ'ﬁ &d or
posi tive transitionXefeived hbehwasnr éqidal trlaphonef eid (222)0 aimi said

conprised within a mamge of authorized val ues T3nin and T3max, then the
process proceeds to step 506, other- FR 9 90 032

8. DCE according to claim 7 characterized- in that said
coupling device further includes

- a first transformer (218) for performing a galvanic
isolation between said DTE and said PSTN,

- switching means .(200, 201) for performing the
connection of said telephone set (222) to either said
PSTN or said DTE according to control signals (100,
112) received by said DCE

whereby said telephone set is used for exchanging
voice messages with said PSTN or said DIE.

9. DCE according to claim 8 éharacterized in that said

coupling device further includes:

-~ a current source (702, 703, 704, 705, 706) connect-
ed to 'a voltage source received from said DCE and for
providing said telephone set with DC current.

10. DCE according to claim 9 characterized in that said
coupling device includes:

- a second transformer (225) for providing a galvanic
isolation between said DCE and said telephone set
(222), —

ThlS Sheet Has Bee
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16 wise it proceeds to step 501. The successive testipg—of—the-peasured
values T1l, T2 and T3 therefrompermts the DCE to be IarTer I nsensitive to

the noise which is likely to appear at the input of rin "ﬂllﬂﬂﬂ"l"ﬂﬂ"mg

order to inprove the immunity to the noise, ring detect
I ncludes a Schmdt trigger (not shown ingghe figure 2). tep 506, " prbcessor
160 perforns the continuous neasure of the period corresponding to a | ow

| evel of the squared wave signal on lead 113 in order to detect the

begi nning of a silenge rlod Toff as_shown gure 6A F r that ose,
processor 160 conpar &s ﬁf(égnﬁgwﬁg eﬁer'f?ﬁf’%ﬁ?‘% I:'I:\ﬁn egnﬁPBBFf | ead
113 is at a | ow | ensteiwed ﬁeomndsap.ldedmmrand]eﬂrbhmm]dingil sid o&dadd-i nto

the tables in RAM]511§§1 e RasiL&d dJ q;ﬁ|

second threshol d, “pr oce\s{%gE \4@6 per?orms t :ts‘gl?%%g S?”t%h 9 gagoghlc
activating | eads 1qur®lbe*ﬂ%@15@aldWmttmmdrrﬁmbshﬂcq)vandesasd
chosen so that to y@k&1eKe dd@at (2pg) seizing of the telephone Iine will be

performed approxi matel’y near niddle of the Toff period corresponding to a
silence of the ring signal. It has been noticed that the seize of the line

?u[inﬂ a TFnzgeH<gﬁﬁaw¢f£@@neimgrhmnhhe?@xéqh@Pm@nﬁgémnaangmp_fb@ Fhe
el ephone |ine m ca 0 c£ou an r - larly
to transformer -onneq 1? ‘gf%d]gngge%?ﬁ‘?’d?a Jd’?raé%“%ﬁ?%n{g &{)&'{%ﬁe tefze
of the tel ephone | Brutel i | lSmdrk:h@tbuTeHephmge_th&at&wrsk efPeTdf) eaedgytmnat he
line. That is achigyedth | Reh BEnGAUP! Sl 2659511 W hQ G4 IMENhO e 3¢

includes

means (130) for removably connecting a coupling
device (150) including the electronic components
matching the electric requirements of a given PSTN,
said coupler circuit (150) havihé a firét plug (202,
203) for the connection to said PSTN and a second
plug (213 .220) for the. connection. to ‘said local
telephone set (222), said coupling device (150)-
further including means for providing said telephone
set (222) with DC current, '

whereby vocal -messages can be transmitted and re-
ceived between said DTE and said telephone set (222).

12. DCE according to claim 7 characterized in that said
coupling device further includes

~ a first transformer (218) for performing a galvanic
isolation between said DTE and said PSTN,

~ switching means (200, 201) for performing the
connection of said telephone set (222) to either said
PSTN or said DTE according to control signals (100,
112) received by said DCE

This Sheet Has Been Reilaced
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cenparing the period corresponding to a |low |l evel of signal I13to the—
second threshold which is stored into the tables in RA |

correspond to the identifica- tion code of the coupl erNH fm&ma"mmmmd
during the initialization step of figure 3. Since in Fran QO g WY
consecutive rings are separated by a siléhce of approxi- mately 3 seconds,
the second threshol d val ue | gaded into the RAM 163 and_corresponding to the
French PSTN i s chdR&reRy pSadfuaretePhorecssf 1s used for exchanging

16 Coupler 150 acanick nfesdadde PiassEid PSTN N PLidiHBEL he use of the

t el ephone set 222 in different nodes. In a first node, the tel ephone set is
used as traditionally, in order to transmit and receive voice nessages

t hrough t he RSIN. DCE aaseopdingode, cdain 8 dbfraeterizedhdr relsti saidi on

of voice fromthe éo%l%ef)ﬂ? edgglich&}&%peirp(ﬁﬁﬁggd 120 whil e processor
t

160 is in a data co nication Session troug € PSTN network. In that
second node, the voice is concurrent to the data transm ssion via | eads

202-203.  The first, mge-d:5e ahiAYEd P2 T8RS, Ofod Ne7és Saghé Y atbbAfect -
ed to a voltage source received from said DCE and for
providing said telephone set with DC current.

1l4. DCE according to claim 9 characterized in that said

coupling devi cé includes:

- a second transformer (225) for providing a galvanic
isolaf_.ion between said DCE and said telephone set
(222),

- a DC/DC converter connected to a voltage source
received from said DCE and fro providing said tele-
phone set with DC current while achievir;g galvanic
isolation between said voltage current (Vcc) and said
telephone set (222).

15. DCE according to any one of claims 7-14 characterized
‘in that it consists in a DCE interface card to be
included or plugged into a workstation.

16. Workstation having a DCE in accordance with claim 15.

17. Workstation system according to claim 16 character-

' ized in that it includes means for recording voice
messages received from said local telephone set (222)
and means for sending the recorded vocal messages to
a remote telephone set. '

18. Wo_rkstation system according to claim 16 character-

ized in that it includes means for recording voice

* This Sheet Has Been
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ot | eads 100 and 112. Therefore the tel ephone set 2 t he
PSTN network via relays 200 and 201. In this 'on- hooF’mﬁfﬁ t he tel ephone

h
set 222 can be used by an user for transmtting voic m" H
The second node, or 'O f-hook' is achieved by activa d 101
o

and disactivating lead 112. This carries t he Connectl on of | eads
102/103 to the telephone network vi.a transforner uit 223
circuit 217, DP cirBGPE28EF ahGCraVES M p% TR tﬁ%"ge Gtq aFeL&at%P‘Po

D) A converter 171, aednsonfer seh:ynlsmwmdmgssaugi thecdrgedah:edaimmrmcanded
fromA/ D converter 15‘73% ;:Er Ocsea%.sd)rlo]t?aol 'tsellaég:lh%n 0 £XC data with a

renote DTE or transm recel ve an anal g sl gn a renote tel ephone
set. In a third node, caIIed "voi ce recording |ocal comrunica- tion

node', tel ephoRg _se tak Otk 3R8EEHE LRI 241 EE t sba&&%ﬂé 20
at the sanme tine thgr?%%%posm ds% eﬁcomérug?cagl on betalfelgnqt he e
rempt e DCE t hrough &F€dPSN. thaﬁ m inplides emepngc £9509ePEragdma a/ate%t

lead 112, what ent aebau@eec%eeeibea Qft tH8et 8- sRRANEF S84t t anbihesdO6Rd
feeder 219 and to the transformer 225 via re|lay 201. Local feeder circuit

219 provi des tel ephBA¥DRBNG; PFARSCHRY nEiBER: PEREuAAdd , TEF ng eRsmes -at

mately equal to 20 wnlkl i o&MPsata ifitde &Iiﬂfeééedndnbpﬂlug,n'eﬁheﬁébyh%ald
I nvention. The ”‘Cr%QQ%%%‘?%A”H%té%@ph%ﬁ%f%nctlon which has occurred in

said coupler circuit.

———————
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17 222 can thus be used for generating an anal og el ectrical signal which
is transmtted via relay 201, circuits 219 and 225 to leads 110 and 111.
The anal og signal existing on leads 110 and 111 is then transnitted to
hybrid 182, then filtered by circuit 182 and convert ¢gls tHatt®lasiBeh Reflacedor ds
by means of A/D circuit 181. The digital 29%anpl es appe t put of
the A/D converter 181 are then avail able on bus 161 ajglgﬂ nto RAM
163 by pro- cessor 160 for further prBBEEBAGE. Conver :

cessor 160

can read data |l ocated into RAM 163 and transmt themto digital-to-anal og

converter 181 via bus 161. The analog signal is then filtered by filter 182
and transnitted FOYRALING PRMYTGRITO BE GANNESIEP FQ) ARFE 1AOR TRRE vocal

message are tragmuﬁomtdr? wmhtmmrmm&&ag%@mm@m@m%ﬁﬁce gegd
112 is activate : t e rocessor 1 transmts differe at a
aiteh hact banrtuayTnd b bt A SRS e cliy RO Al i e

| atter data consisti ngHBf USEJOBI THEI kedALOTBLERHONEgEDBEI ARDI S i ntended to

be transmitted to a renot °&E§ﬁR§§8§eiﬁ&L%§§ﬁGL€6é %F@ ose, processor 160

initiates an out-going call sucC Scri a respect to figure
4. When the communication is estab- '

Coupling device for the connection of a Data Circuit
Terminating Equipment DCE to a given Public Switched
. Telephone Network PSTN and to a local telephone set. The
coupler includes means for providing said local telephone
set with DC current whereby the microphone and the head-
phone of the telephone can be used re_spectively for trans-
mitting and receiving vocal messages from the a DTE which
is connected to said DCE. The invention. -also provides a
DCE for the connection of a DIE to a a PSTN and to a local
telephone set including a coupler circuit having the
electronic components matching the glectric fjequirements '
of a given PSTN. The coupler further includes means for

" providing the telephone set with DC current whereby vocal
messages can be transmitted and received from the DTE to
the telephone set. The invention further provides a DCE
for the connection of a D'I'?E: to a PSTN and to a local
telephone set which ing%udqs;peans for removably attaching
a coupler circuit having the~electronic components match-
ing the electrical requirenefits of a given PSTN and fur-
ther including means fdr pr_{ﬁ{ridihg the telephone set with
DC current whereby wvocal méssages can be transmitted and
received from the telephone set to the DTE.

fig. 2
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I s 1TEd, processor 160 transmits the digitalized vocal nessage to DA
converter 171 via bus 161. The digitalized nmessage is converted into anal og
form filtered by filter 172 and then transnmtted to hybrid circuit 173.
Since leads 100 and 101 are activated, the vocal nmesSSHgESHed HadWkSn Replaced

transmtted to the renote tel ephone set via relay 200

shoul d be noticed that the DCE according to the presen l&gﬂﬂj‘mm&
used for achieving the rout- ing an #¥onming call to a

set. For this purpose, processor 160 activates |eads 100 so that the vocal
message is transmtted to transfornmer 218 via relay 200. The anal og signal
appearing at |leads 102/103 is then transmtted to hybri g‘}, 3, then to
filters 172 and then to A/D converter 171. The digital f;."" es are then

directly P2 18 g red i nt o RAM
163. Once the vocal mes ga}ahas been . entirely t the detection
of the end of the comai- o ni cation by processor .f t e latter
processor initiates & rRout going call process i nNor N to establish a
comruni - cation Wwrthga determ ned renpte tel ephone §t. The tele-
phone set t¢ be called is identified by identification d@t a whi ch have
al so been sfored into RAM 163, eithe& by '
L
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t he us_‘er or by the application programin the case-whep— —the - DCE is

used as an interface card for a personal com uter The establ I shment
of the comunication with the determ ned tel ep ¢ded out
I n accordance with the procedure which is descrl H ZFct to
figure 4. Once the conmmuni cation is established

t el ephone set, processor 160 unloads the digitalized sarrpl es from RAM
storage 163 to D/ A copverter 171, fil4 182 and hybrid 183 which
restitute the anal og yogal nes- sage on | eads 102/103. S nce processor
160 has activated o) eads 100 and 101, the anal og voggl ge is
transmtted - to thef rgnote tel ephone set via relay 30 PSTN.

rerouter of telep A%®s froma renote teI epﬁﬁn"’s t to anot her
renot e t gyeeoms g _ - li ng to
the inver tiony canl provide the user or the ﬁppﬁ t| DN 'grogr B (in
the case fphen the DJE i s enbodi ed as an inter|age
conputer)gwith a test rqutine whic nnrmts t1e
150. For @hi sTpu e, 4 exhernal [%| I ody bs
‘tip-rindd |eads (% and ,§ 203 t[$4]ead 213an:g .
| oop has gpeen styalff'i shed, prdgggsor 160{ actovages| l®pds 100,
also |ead§112. Therdi® e

A R o osany

Therefore, the DCkna |i l ng to the present inventi onR-can avused as a

ar a 1B 1 sonal
e r g C‘Heckvr: pl er
neld by connect ifhg
Onke the extrnal
@1l and
the | ocal Ddeder circ |t'5‘2-’1’9 ™| provi deg bl ock

223 with@C currg Thgn p;_.pcessorCDEO geper at t st patLg to
| eads 104103 vip .A cierc , filter 173 and. ‘yb 1228 The
anal og sifjnal cofy an to the test paftedntifsPifenfiranditted
from Ntr ano:[g tip-ring' |eaéls 02/23v cir- §
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FR 9.90-032 19 cuits 223, 214 and
relay 200. The analog signal is then transmtted back to leads 110 and 111
via relay 201, local feeder 218 and transformer 225. The anal og S|gnal S

then converted back to digital sanples by A/D conver ﬁmﬁﬁﬂﬁ
correspondi ng received test pattern is stored into 160
then perforns a conparison between the transnttted an test

pattern in order to determ ne a potentiygl failure in one of the conponent s
of -coupler 150, and in case when the DCE according to the invention is
enbodi ed as an interface card for a personal conputer, reports the failure
state to the user or the aszI i catione(srogram L i_gures 7A and 7B shows

il lustrative enbodi ments «oCQUNITRNLEDE VA ION o«

301
POWER-ON >
START P.ON PROCESS

l 502

DIAL LOOP (104) ON |~

l 303

LOAD IN RAM (163) |~
1d1 7O 1d4

l — 304
DIAL LOGP (104) OFF [~

305

LOAD IN RAM (163) |~
1d5 TO 1d8

306

307
1d1.T0 1d8 y;
COMPARE

WITH COUNTR.CODE STOP

IN PROM -
OK?

POWER ON PROCESS

GO FURTHER

FIG.3



In a first preferred enbodi ment of Fig. 7A which is used when no galvanic
isolation is required between base cir- cuit 120 and the tel ephone set 222,
| ocal-feeder circuit 219 includes a capacitor 701 fQL_preventl“g_the DC
current provided by a current source based on a PNP transistor 702 from
flow ng through | eads 110-111. Transistor 702 has |t§hesmkﬂ££B&QmQ Ssckfd- t O

a first lead of a resistor 703 having its second |nput positif
voltage source Vcc supplied by base card 120. P05|t|v {HFM e Vcc

is also connected to the anod of a first diod 704 mhlch

connected to the anod of a second diod 705/naV|ng its cathod connected
either to base of transistor 702 and to a first lead of a resistor 706.
Resi stor 706 has its second | ea nected either to AN2-B | ead 111 (since
transfornmer 225 is not required GOING L Lcagacitor 701 has a first

| ead connected to AN2-A | ead 110 and a second | ead connected either to the
collector of transistor 702 and to | ead 208. Therefore, transistor 702

provi des tel ephone set ‘222 via | eads 208-216 with DC current, which val ue

bei I ly d dent th | ug 20
eing closely dependent on the valu REQUEST 401

FOR
CALLING

ABORT
' 403
COFF-HOOK-@/
ABORT
406
(104) DIAL LOOP PULSE 407
(101) DIAL PULSE DIALING '
( oTwF )
ANSING 2
TONE DET ABORT
. )
209 FIG.4
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of resistor 703 and approximately equal to 0.7 Volt/R, where Ris the value
of the latter resistor. In the case when the base circuit (and therefore
t he personal systemto which is connected to base circuit 120) nust be
isolated fromeither the PSTN and the tel ephone set 222, transT‘orTre*r—%ZS\
and a |l ocal feeder circuit 219 providing a gal vanic |soIHnssh9et

card 120 and tel ephone 222 are required. Such a | ocal fee

shown with respect to figure 7B which uses a DC/ DC con- 'ﬂgm

an oscillator circuit and a third trans- fornmer 712. The 0S cwt
includes a integrated circuit of the éﬁ)e 555 wel | knhown by the skilled nman
whi ch pI’OVI des a squared wave signal its output |lead 3. The squared wave
signal 1's used to control a NPN transis- tor 713 having its enitter -
connected to ground and its collector cennector a fi-rst |ead of-primary

wi ndi ng of transforner 712, a s h being connected to
positive supply voltage Vcc iﬁ@bwdﬁmgeeondary w ndi ng of
transforner 712 therefore provides an AC signal which is rectified by means
of a diod 730 and filtered by a capacitor 711 and which can be used for
supplying DC current source based on tran5| stor 702 and descri bed above.
More particularly, in the preferred pmbe of—t+ey i nvention, integrated

circuit 555 has its first pin con- gfound pptential, its second
and siXth pins connected to Z1f3)rs a -[esi-sto] 716 havi ng a

BAD
- P
i BAD
>
BAD
.
BAD
>




decond | ead connected to the positive supply voltage Vcc, a third | ead
connected to the base of transistor 713 via a resistor 718 for limting the
current through the latter base, a fourth pin which is—used _as _an inhibit
control. | ead under control of base card 120. Integrated CIFCUIt 555 has.
its fifth pin connected to ground via a capacitor 719 & t§hs5&ﬂnﬁmma1n
connected to the first |ead of

23 CLAIMS 1. Coy cﬁ #"’or
all owi ng the connection of a DCE which is connected to Data C|rcu

term nating equi pnent DTE to a given Public Switched Tel ephone Network
PSTN and to a | ocal telephone set characterized in that it includes a
circuit neans for providing said | o®&l7 tel ephone set with DC current; and
a first switching means for interconnecting the circuit nmeans to the |ocal
t el ephone set, said first's sponsive to a control signal,
fronPsaid DCE, which pIacesmsﬁgmglggﬁ?gaﬁggﬂQng nmeans in a first sta?e

whi ch all ows vocal nessages to be transmtted fromthe tel ephone set via

t he -
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DCE t'o the DTE and fromthe DTE via the DCE to the |ocal tel ephone set. 2.
Coupl i ng device according to claiml1 or 2 characterized in that it further
i ncl udes: a first transforner for perform ng a galvanrie-isolation
bet ween said DTE and said PSTN, - a second switchi . Jeans for
perform ng the connection of said tel ephone set to eithéan edaced
said DTE according to control signals received fromsaid | I eby
said tel ephone set is used for exchangi ng voi ce nessages T _ or
said DTE. 3. Coupl i ng device according to claim2 characterized in that
the circuit nmeans further includes: 7% current source connected to a
vol tage source received fromsaid DCE and for providing said tel ephone set
with DC current. 4. Coupling device according to claim2 characterized in
that it includes: a second transforner for provg%gng a gal vanic

I sol ati on between sai§ DCE and said telephone ket,
AN2-A /
,é
216
AN2-B
m -
_ el 219
- ?1 7208
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Noo242) 105

a DC/ DC converter connected to a voltage source received fromsaid DCE and

for
i'sol ati on between

Coupling device according to claim4 character

‘providing said tel ephone.set with DC curr

said voltage current (Vcc)

converter
24
a osci | | atli

W%Ls@ﬂﬂ:a@@r ]ég@gjil i ed.by saig volt3

ing BERLAGD sig

sW't chi ng

oscillating signal,

for providing a AC vol t age at
provi ding a DC vol tage source,

means for

a thlrd transf or ner
its secondary V

ent._whil e achieving galvanlc
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COUPLING DEVICE TO BE CONNECTED TO A DCE FOR THE
CONNECTION TO A PUBLIC SWITCHED TELEPHONE NI;'.TWORK

ABSTRACT

Coupling device for the connection of a Data Circuit Terminating Equipment
DCE to a given Public Switched Telephone Network PSTN and to a local telephone

set (TS1). The coupler (150) includes means for providing said local telephone set

(TS1) with DC current whereby the microphone and the headphone of the telephone

can be used respectively for transmitting and receiving vocal messages from the a

DTE which is connected to said DCE. The invention also prov1des a DCE for the

connection of a DTE to a a PSTN and to a local telephone set (TS1) including a

coupler circuit (150) having the electronic components matching the electric

requirements of a given PSTN. The coupler (150) further includes means for

providing the telephone set (TS1) with DC current whereby vocal messages can be

transmitted and received from the DTE to the telephone set (TS1). The invention
further provides a DCE for the connection of a DTE to a PSTN.

FIG. 2
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~a current source for providing said tel ephone set with DC current source.

6.

Data Circuit Term nating equi pnent

DCE for the connection of a Data

-Termnating Equipnment (DTE) to a Public Switched Telephone Net wor k ( PSTN)
i ncl
conmponents matching the el

and to a | ocal

device including the electronic

t el ephone set characterized in that i

Tequirenments of a given PSTN and having a first plug

set,
tel ephone set with DC current;
first state which causes voca

between said tel ephone set and

transformer for perfd@ni
PSTN, sw t chi ngg

ng

from sai d DCE

said DTE

7.

galvanlc I sol ati on bet

ang,for performng the conngg f
set to either said FiST 0& said DTE according to c@ntr§

t

for the
said PSTN and a second plug for the ##@nnection to said | ocal
sai d coupl er device further

i ncl udi ng nmeans for providi
and a first relay switch podi
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whereby sai d tel ephone set is used for exchanging voice mess aBH!LAGEMBmsegg.;E'T
PSTN or said DTE. 8. DCE according to claim?7 characteri e :
coupl ing device further includes: a current source cpnpegted, ﬁé
vol t age source received fromsaid DCE and for providing sajdjt pﬂhﬁ 79et
with DC current. 9. DCE according to claim8 characterizpdbin_that said
coupl i ng device incl udes: 25 3] second
transformer for provjding a gal vani @/isol ation between sai d
t el ephone set, 2| DC/ DC converter connected to a wdl tage source .
recei ved fron1said JE] and for providing said teIephoEé 2 At DC
current while achie I C 1 '
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sai d-vot tage current (Vcc) and said tel ephone set. 10. Data G rcuit

Term nating equi pnent .DCE for the connection of a Data Term nating

Equi prent (DTE) to a Public Switched Tel ephone Network (PSTN) and to a

| ocal tel ephone set characterized in that it includes means for
renmovably connecting a coupling .device including the electronic conponents
mat ching the electric requirenments of a given PSTN, said coupler device
having a first plug for the connections said PSTN and a second plug for
the connection to said |local tel ephone set, said coupling device further

i ncl udi ng neans for providing said tel ephone set with DC current,

wher eby vocal nessages can be transmtted and recei ved between sald DTE and

sai d tel ephone set . 11, COEMNTERYICODE MALrI\DAT(I@Naqt erized in that

said coupling device further includes first transformer for
perform ng a gal vanic isolati between said DTE and said PSTN,

swi tching neans for performng the I%WE@-%NO” of/§9?d t el ephone set to
either said | START P.ON PROCESS

l 302
DIAL LOOP 104 ON |~
l — 303
LOAD INRAM 163 |~
Id1TO Id4

l . 304
DIAL LOOP 104 OFF |~

305

LOAD INRAM 163 |~
1d5 TO 1d8

308
307
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STOP
POWER ON PROCESS

1d1 70 1d8
COMPARE
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OK?

GO FURTHER REPLACEMENT SHEET
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PSTN or said DTE according to control signals received by said DCE

wher eby said tel ephone set is used for exchangi ng voice nessages with said
PSTN- or said DTE. 12. DCE according to claim 10 characterized in that
sai d coupling device further includes: a current source connected to
a voltage source received fromsaid DCE and for providing said tel ephone
set with DC current. 13. DCE according to claim10 characterized in that
sai d coupling device includes:

26 a second transfornmer for provi%bgg a galvanic isol ati on between
said DCE and said telephone set,
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a DC/ DC converter connected to a voltage source received from sai d -DCE and
for providing said tel ephone set with DC current while achieving gal vanic
i-sol ati on between said voltage current (Vcc) and said tel ephone set. 14.
DCE according to any one of clainms 6-13 characterized in that it consists
in a DCE interface card to be included or plugged into a workstation. 15.
I'n a communi cations network having a Public Switched Tel ephone Network PSTN

i nterconnecting one or nore stations, with each station consisting of a
Data Circuit termnating equi pnent DTE coupled to a DCE and a tel ephone
set, a coupling device for allow ngg pﬁnnunications bet ween stations via
the PSTN and comruni cati ons between e tel ephone set in each station, via
the DCE and the DTE in each station’ conpr|5|ng a first circuit means
for selectively providing said tel ephone set with dc current; ~a first
sSwi tchi ng nmeans responsive to ?NC@MHq@r Afstgpal which pI aces the first
switching neans in a first st sal d f|r state connecting the tel ephone
set to the first <circuit means to cause vocal nessages to be transmitted
to and receive fromthe DTE connected to said DCE, or in a second state to
di sconnect the tel ephone set fromsaid. first gircuit neans; and
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a second switching neans coupled to the first switching neans; said second
swi tchi ng neans operatively responsive to a second control signal which

pl aces the second switching neans in a third state which connects the DCE
to the PSTN. 16. The coupling device set forth in claim15 further
including a storage neans for storing a coupler identification nunber
representative of the PSTN to which said coupling device is to be
connected. 17. The coupling device of claim16 further including a

: controller for forwarding the identification nunber to the DCE under
control of signals provided by said DCE

25 troni ¢ conponents matching t electric requirenents of a

gi ven PSTN and having a first plug ( , 203) for t he connection to
said PSTN and a second plug for the connection to said |ocal tel ephone
set (213, 220), sald gaRINGUDETECTOR ,150) further including
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means for providing said tel ephone set (222) with DC current- wher eby

vocal _nessages can be transmtted or recei ved between said tel ephone
set (222) and said DTE. 8. DCE according to claim7 characteri zed-
in that said coupling device further includes - a first
transforner (218) for performing a galvanic i sol ation between said DTE
and said PSTN, - switching neans (200, 201) for performng the
connection of said tel ephone set” (222) to either said PSTN or said DTE
according to control signals (100, 112) received by said DCE
whereby said tel ephone set is used for exc#gangi ng voi ce nessages with
said PSTN or said DTE 9. DCE according to claim8 characterized in that
sai d coupling device further includes: - a current source (702,
703, 704, 705, 706) connect- ed to a voltage source received fromsaid
DCE and for pr ovirdirg—sard—tetephome—set—m t h DC zo8 r ent .
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10.

00243~ TR

DCE according to claim9 characterized in th coupling
devi ce,.l-n.c.l_ud.e a second transformer (223) f&EWNTQSHEETS SG
gal vani cREPLACEMBNTtSHERT bkt ween said DCE and said tel%ﬁﬁmwtlset paged .2282 baged 3...
26 = werter connected to a vol t d9& Shime : pagedeseto/ §§ed %
from s4i %“T‘ dw br pvi ding said tel e phokkDsatingés) bpi¥edCur {Lp4
whil e tc ie n@ﬂg anjfc i sol ati on between sai &'Abitr&ge Epidean.. o
and saild tolophone bet (SIAMMARYIOF THRUNVENTION Terminating — =% 7"

equi pmltnt DCE (120) for
(DTE)

he

connection of a

tched Tel ephone Net wor k

It is an object of the invention to ameliorate one or more disadvantages of the prior
art.

According to one aspect of the invention there is disclosed a coupling device for
allowing the connection of a DCE which is connected to Data circuit terminating
equipment DTE to a given Public Switched Telephone Network PSTN and to a local
telephone set characterized in that it includes a circuit means for providing said local
telephone set with DC current; and a first switching means for interconnectiﬁg the circuit
means to the local telephone set, said first switching means responsive to a control

signal, from said DCE, which places the first switching means in a. first state which

~ allows vocal messages to be transmitted from the telephone set via the DCE to the DTE

and from the DTE via the DCE to the local telephone set.

According to another aspect of the invention there is disclosed Data Circuit
Terminating equipment DCE for the cdnnectibn of a Data Terminating Equipment (DTE)
to a Public Switched Telephone Network (PSTN) and to a local telephone set
characterized in that it includes a coupling device including the electronic components
matching the electric requirements of a given PSTN and having a first plug for the
connection to said PSTN and a second plug for the connection to said local telephone set,
said coupler device further including means for providing said telephone set with DC
current; and a first relay switch positioned to a first state which causes vocal messages to
be transmitted or received between said telephone set and said DTE.

According to still another aspect of the invention there is disclosed Data Circuit
Terminating equipment DCE for the connection of a Data Terminating Equipment (DTE)
to a Public Switched Telephone Network (PSTN) and to a local telephone set
cha_racterized in that it includes means for removably connecting a coupling device
including the electronic components matching the electric requirements of a given PSTN,

said coupler device having a first plug for the connection to said PSTN and a second




| ocal tel ephone set (222) characterized in that it I ncl udes means
(130) for renmovably connecting a coupling device (150) including the

el ectroni c conponents mat ching the electric requirenents of a given
PSTN, sai d coupler circuit (150) having a first plug (202, 203) for
the connection to said PSTN and a second 3 plug (213, .220) for the
connection to said | ocal t el ephone set (222), said coupling devi ce

(150) f%gg B& the ’&Shhléi'uﬁﬂ t&@mﬁaﬁo%? el gétngalﬁ%bg%ﬁr%] cgegn:%nfﬁrther gﬁginagn g

(222) with current ereby v messages transm

re- ceimeshstret Wlﬁg'sﬁlid@gﬁ Ao aWathisCRARRE vﬁﬂ:i'eb(yzx?o%ll mess%%es cah%e -

according to claim7 characteri zed In that said coupling device further

includes  transmittédl 4nd fekeived@ betweeiedid (L8 hnd edid peléfhohsiselg a gal vani c
i sol ati on between said DTE and said PSTN, - switching neans (200,

201) for perforAccogdingeto stillc anothet | aspectf of ahel investiomonkerseis d&2Rked Oin a

either said PSTN or said DTE according to control signals (100,

112) recei wotrhynicatioms DOBtwork having a Public Switched Telephone Network PSTN
interconnecting one or more stations, with each station consisting of a Data circuit
terminating equipment DTE coupled to a DCE and a telephone set, a coupling device for
allowing communications between stations via the PSTN and communications between
the telephone set in each station, via the DCE and the DTE in each station comprising:
a first circuit means for selectively providing said telephone set with dc current; a first
switching means responsive to a first control signal _which places the first switching
means in a first state; said first state connecting the telephone set to the first circuit
means to cause vocal messages to be transmitted to and receive from the DTE connected
to said DCE, or in a siecond state to disconnect the telephone set from said first circuit
means; and a second switching means coupled to the first switching 'means; said second

switching means operatively responsive to a second control signal which places the

second switching means in a third state which connects the DCE to the PSTN.

- DESCRIPTION OF THE DRAWINGS
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messages with said PSTN or said DLE

wher eby said tel ephone set- ”*'used for ex } voi ce

DCE according to claim8

characterized in that said coupl’i hggdew ce fur ‘"ﬂ'””mgmﬁnﬂ”m'
tage

a current source (702, 703, 704, 705, 7063 connect -
source received fromsaid DCE and for providi ng sdid teFephone set

wi th DC current.
coupl i ng devi ce incl udes:

a gal vanic - isolation between said DCE and said tel ephone set

1.  Coupling device for allowing the connection of a DCE which is connected to Data
circuit terminating equipment DTE to-a given Public Switched Telephone Network
PSTN and to a local telephone set characterized in that it includes a circuit means for
providing said local telephone set with DC current; and a first switching means for
interconnecting the circuit means to the local telephone set, said first switching means
| responsive to a control signal, from said DCE, which places the first switching means in
a first state which allows vocal messages to be transmitted from the telephone set via the
DCE to the DTE and from the DTE via the DCE to the local telephone set. |
2. Coﬁpling device according to claim 1 or 2 characterized in that it further includes:

a first transformer for performing a galvanic isolation between said DTE and said
PSTN,

a second switching means for performing the connection of said telephone set to
either said PSTN or said DTE according to control signals received from said DCE

whereby said telephone set is used for exchanging voice messages with said PSTN
or said DTE. |
3. Coupling device according to claim 2 characterized in that the circuit means further
includes:

a current source connected to a voltage source received from said DCE and for
providing said telephone set with DC current.
4.  Coupling device according to claim 2 characterized in lthat it includes:

~ a second transformer for providing a galvanic isolation between said DCE and said

telephone set,

a DC/DC converter connected to a voltage source received from said DCE and for
providing said telephone set with DC current while achieving galvanic isolation between
said voltage current (Vcc) and said telephone set.

5. Coupling device according to claim 4 characterized in that said DC/DC converter

14. DCE according to claim9 characterized in that said
- a JeLAIMSt r ansfornmer (225) for providing

further includes: N (l REPLACEMENT SHEET
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- a DO/ DC 001@%95'@@“?1@@?-% 0 a voltage source\ﬁeea#edJ_mmsai d
DCE and fro prpviding said t | fe- phone set wt current while

achi evi ng gaj vhniqz JyL w9yo! Bt} on bet ween said vol mwu lﬂ Hm)’mlp and
sai d te e)hone set (222). DCE accordi n | ai s
7- 14 char act gr Fred TTth |t cons %s |n a DCE |nterface *cafd to be
i ncl uded or plugged into a workstation. Wor kst ation having a DCE in

accordance Wiy Qisemmol&?suﬁphéci by mn kevliagd @Gur%asw@e) 26:C prsliidiglg t P ostifthiing 6
It

character- lzed int i ncl udes neans for recording voice

messages resitiol 8igpht,om sai d | ocal tel ephone set (222) - and neans for
sendi ng the recorded vocal nessages to a renote tel ephone set. 18.
Wor kst ati on syswitchisg meauk cuptrodled byisaid Bcitlhtngsigeal ; ized in that it

i ncl udes means for recording voice
a third transformer drove by said switching means for providing a AC voltage at 1ts

secondary winding,
rectifying means for providing a DC voltage source,
a current source for providing said telephone set with DC current source.
6. Data Circuit Terminating equipment DCE for the connection of a Data Terminating
Equipment (DTE) to a Public Switched Telephone Network (PSTN) and to a local
telephone set characterized in that it includes a coupling device including the electronic
components matching the electric requirements of a given PSTN and having a first plug
for the connection to said PSTN and a second plug for the connection to said local
felephone set, said coupler device further including means for providing said telephone
set with DC current; and a first relay switch positioned to a first state-which causes vocal
messages to be transmitted or received between said telephone set and said DTE.
7. DCE according to claim 6 characterized in that said coupling device further
includes
a first transformer for performing a galvanic isolation between said DTE and said
PSTN,
switching means for performing the connection of said telephone set to either said
PSTN or said DTE according to control signals received from said DCE
. whereby said telephone set is used for exchanging voice messages with said PSTN
or said DTE.
8. DCE according to claim 7 characterized in that said coupling device further
includes:
| a current source connected to a voltage source received from said DCE and for
providing said telephone set with DC current.

9. DCE according to claim 8 characterized in that said coupling device includes:
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said coupler circuit.

one of said first and second
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a DC/DC converter connected to a voltage source received from said DCE and for

providing said telephone set with DC current while achieving galvanic isolation between

said voltage current (Vcc) and said telephone set.

10. Data Circuit Terminating equipment DCE for the connection of a Data Terminating

Equipment (DTE) to a Public Switched Telephone Network (PSTN) and to a local

telephone set characterized in that it includes

means for removably connecting a coupling device including the electronic

components matching the electric requirements of a given PSTN, said coupler device

having a first plug for the connection to said PSTN and a second plug for the connection

to said local telephone set, said coupling device further including means for providing

said telephone set with DC current,

whereby vocal messages can be transmitted and received between said DTE and

said telephone set .
11.

includes

DCE according to claim 10 characterized in that said coupling device further

a first transformer for performing a galvanic isolation between said DTE and said

PSTN,

switching means for performing the connection of said telephone set to either said

PSTN or said DTE according to control signals received by said DCE

. whereby said telephone set is used for exchanging voice messages with said PSTN

or said DTE.

12. DCE according to claim 10 characterized in that said coupling device further

includes:

a current source connected to a voltage source received from said DCE and for

providing said telephone set with DC current.

13.

DCE according to claim 10 characterized in that said coupling device includes:
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a second transformer for providing a galvanic isolation between said DCE and said
telephone set, - |

a DC/DC converter connected to a voltage source received from said DCE and for
providing said telephone set with DC current while achieving galvanic isolation between
said voitage current (Vcc) and .said telephone set.

14. DCE according to any one of claims 6-13 characterized in that it consists in a DCE
interface card to be included or plugged into a workstation.

15. In a communications network having a Public Switched Telephone Network PSTN
interconnecting one or more stations, with each station consisting of a Data circuit
terminating equipment DTE coupled to a DCE and a telephone set, a coupling device for
allowing communications between stations via the PSTN and communications between
the telephone set in each station, via the DCE and the DTE in each station comprising:

a first circuit means for selectively providing said telephone set with dc current;

a first switching means responsive to a first control signal which places the first
switching means in a first state; said first state connecting the telephone set to the first
circuit means to cause vocal messages to be transmitted to and receive from the DTE
connected to said DCE, or in a second state to disconnect the telephone set from said
first circuit means; and

a second switching means coupled to the first switching means; said second
switching means operatively responsive to a second control signal which places the
second switching means in a third state which connects the DCE to the PSTN.

16.. The coupling device set forth in claim 15 further including a storage means for
storing a coupler identification number representative of the PSTN to which said
coupling device is to be connected.

17. The coupling device of claim 16 further including a controller for forwarding the

identification number to the DCE under control of signals provided by said DCE.
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ABSTRACT

COUPLING DEVICE TO BE CONNECTED TO A DCE FOR THE
CONNECTION TO A PUBLIC SWITCHED TELEPHONE NETWORK
HAVING A LOCAL POWER SUPPLY CIRCUIT FOR ALLOWING
THE USE OF THE LOCAL TELEPHONE, DCE AND

WORKSTATION INCLUDING THE SAME

Coupling device for the connection of a Data Circuit
Terminating Equipment DCE to a given Public Switched
. Telephone Nei:work PSTN and to a local telephone set. The
coupler includes means for providing said local telephone
set with DC current whereby the microphone and the head-
phone of the telephone can be used re_spectively for trans-
mitting and receiving vocal messages from the a DTE which
is connected to said DCE. The invention. -also provides a
DCE for the connection of a DIE to a a PSTN and to a local
telephone set including a coupler circuit having the
electronic components matching the electric fequirements '
of a given PSTN. The coupler further includes means for
providing the telephone set with DC current whereby vocal
messages can be transmitted and received from the DTE to
the telephone set. The invention further provides a DCE
for the connection of a DTEE.' to a PSTN and to a local
telephone set which ingl_@.ude_s;[neans for removably attaching
a coupler circuit having the~electronic components match-
ing the electrical reguiremefits of a given PSTN and fur-
ther including means f'_'o'r pr{:iziding the telephone set with
DC current whereby vocal méssages can be transmitted and
received from the telephone set to the DTE.

fig. 2 X
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