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BACKGROUND OF THE INVENTION

15 - Eield of the Invention
The present invention relates to electronic equipment
and modular telecommunication systems and, Twore

particularly, to a radio transceiver and/or modem for use
in establishing a 1link to a wireless network for
20 electronic equipment of the type not conventionally
utilized for telecommunication.
L ipti £ Related Art
The fields of consumer electronics, data processing
and telecommunications have experienced marked
25 technological advances in recent years. Personal stereo
cassette, disc players, and automobile AM/FM radios have
become smaller and more efficient as has related consumer
electronic hardware. The great advances in memory chips
and miniaturization techniques have also enabled more and
30 more electronic gystems to be packaged in smaller and
N smaller spaces. The same is true for industrial
electronic equipment and for personal computers.
‘ Like consumer electronic equipment in generxal,
personal computers are manufactured by many different
35 suppliers around .the world. An entire industry has
subsequently developed in supplying memory cards for
enhancing the capacity of this wide variety of personal
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accordance with t¥HEraEdgaFasensuec khat searimmylils beeabls to fhe msednia
variety of HWbocunshifférmitipiegeshefPelGipmEht. BotkaadeStantiad, Rekease

2.0, incorporat edudiyo ke “fd'SFeripheral expansion, i.e. I/0, card types

constructed in accordance with standards should be able

to be used in any connectors also constructed in

-accordance with the standards. Such a standard is set

15 forth in a variety of documents including the PCMCIA PC

Card Standard, Release: 2.0, incorporated by reference

herein. The standard sets forth a 68 pin interchange for

I/0 type circuit cards for use in PC's.

Advances in wireless telecommunications have also

20 moved rapidly in recent years. Various communication

- standards have been promulgated around the world defining

specific frequencies, data rates, data formats, and the

like for both voice and data communications by radio links

between base stations and mobile units. For example,

25 specialized packet switching systems for mobile data

communications have enabled portable computers to directly

uplink data access into the landline data communication

network. Similarly, conventional voice based cellular

radio systems, both analog and digital versions, can

30 receive data from portable computers and transmit that

data through the conventional telephone network to a

remotely located data terminal. In addition, other

systems such as paging (both local and global), DECT

(Digital European Cordless Telecommunicatiocns), Mobitex,

35 . CDPD (Cellular Digital Packet Data) » PCS (Personal

Communications System) and the like have come into recent

use. Each of these wireless telecommunications formats
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5 in  diXf er edersgeadr aphipEter) ©0alddSe Viddptad Bkt Somfinication with
different systems by simply replacing the modular unit
with one which was especially configured for the
telecommunications network with which communication was
desired. The advantages of such radio transceiver

15 packages should not, however, be limited to portable
telephones and portable computers when other consumer and
industrial electronic equipment can also be used with such
packages.

The use of card mounted telecommunications interface

20 equipment in a PC has existed for some time. In
particular, modems are frequently mounted on an I/O card
and plugged into receiving receptacles within the PC. The
modem then enables the interface of a PC with standard
telecommunication network lines and the

25 transmission/reception of data for those lines. This is
an extremely useful tool and maximizes the usefulness of
the PC. Industrial and consumer electronic equipment,
such as cassette and disc players have not yet been
included in this technological ' integration with

30 telecommunication to the extent of the PC.

It would be an advantage therefor to provide a
standard PCMCIA card mounted radio transceiver which is
readily replaceable in conventional consumer and
industrial electronic equipment such as tape piayers,

35 stereos, and utility meters to communicate with various
networks in accordance with various radio standards. The



different networks. It has been determned to be

desi r abl e,
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housing with a first end and a system connector on the
first end which is adapted for engaging the module

‘connector.  The module also includes a telecommunications

transceiver which communicates with one of a plurality of
standardized wireless networks and provides audio output
signals to the speaker or speakers. The microphone
provides audio input signals to the telecommunications

transceiver of the module. In one embodiment, the module
.port and the module conform to a PCMCIA standard. In

another embodiment, the electronic audio eguipment
includes a battery power supply which provides electrical
power to the module. In yet another embodiment, an
external power supply provides electrical power to the
module. In another embodiment, the electronic audio
equipment includes an antenna which is coupled to the
module for use by the transceiver. In yet another
embodiment, an antenna is coupled to an the transceiver
through a connector on the module housing. In another
embodiment, the combination includes wmeans for fading out
the audio signals sent to the speaker, or speakers, and
providing a signal indicating that an incoming call is
available for receipt. In another embodiment, the
combination includes a keypad for providing control
signals to the telecommunications transceiver. In another
embodiment, the microphone and speaker, or speakers, are
combined into a headset which is coupled to the electronic
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-4- system of the present invention and vari ous conponents

t her eof provi de such advant ages. SUMVARY OF THE | NVENTI ON 5

In one aspect, the present invention includes the conbi nati on of an
el ectronic audio systemw th a nodul e port, a nodule, and a

m crophone. Tk 6§54’ oni ¢ audi o system incl udes at | epgi/spogoodncaker
and a radi o receiver or a recordi ng nmedium player, or both, which
supplies 10 audi o signals to the speaker or spéakers. The nodul e port

I ncl udes a nodul e connector, and the nodul egincl udes a housing with a
first end and a system connector on the first end which is adapted

for engagi ng theawididl eystem. cadmectfurthere emihidimentso tiheclhsiﬂ%ea is
t el ecommuni cati O%ué?ed td " &ile}éﬁ H‘i‘écih&‘i Ek&ﬁgﬁg SE @n
i ze re s _and_provi es audi o output

plurality of ndar ess netwo
signal s to the sgdhexnage §H€§R§Fsemb°¢h@e%cr B dpradset i qpurdes &odi o
i nput signals tothe épanenidiadiconsysten b;trmsmfyerrea thakoodune. In

one, ey T o PR B g0 e SO
i ncl udes a bat t ertyhep@\l@thepWyamQrﬁXﬁm d-t;s aeP-”élétl-Pi dank. power to

the module.  In yet amot EﬁthE?OdaWt arthe 1nv%¥ﬁ:&6ﬁa| iREVEdes URHeY
provi des el ectri caI ot her, enb

. di
the el ectronic add "S’Dn lone?]% ?)Iﬁe%[ecftrm'rﬂtfefug* ﬁt’ggﬁﬁ WhEE 1 qél ot | ed
to the nod@ ackdydeuperthy ande at madutei vdthe elpgtyenianaudis system

enbodi nent ,10an anhfNAdsS &%‘ﬁéﬂh* ap lEQsEréﬁéc%b\é&ker, andtfy%m&
connector on the nodul e housi n

conbi nati on i ncl FREENSHs ?JBr%fa&&Fangutme?{mm ?Jrﬁy%dl |8msa|%§’ﬁ'gl 'S "éké’rﬁh to
the speaker, or Ipuakisies amddo signagdr do dibwy spedkgal omdsmpeskenss,t htd an

incoming call is gynctional information to the display. The module port

includes a module connector, and the module includes a

15 housing with a first end and a system connector on the

first end which is adapted for engaging the module

connector. The module also includes a telecommunications

transceiver for communicating data signals with one of a

plurality of wireless networks and provides data signals

20 to the display. The keypad provides data entry signals

to the telecommunications transceiver. In one embodiment,

the module port and the module conform to a PCMCIA

standard. In another embodiment, the electronic audio

equipment includes a battery power supply which provides

25 electrical power to the module. In yet another
embodiment, an external power supply provides electrical
power to the module, In another gmbodiment, the

electronic audio equipment includes an antenna which is
coupled to the module for use by the transceiver. In yet

30 another embodiment, an antenna is coupled to an the
transceiver through a connector on the module housing.

In another embodiment, the combination includes means for

- fading out the audioc signals sent to the speaker or
speakers and providing a signal indicating that an

35 incoming call is available for receipt. In’  another
embodiment, the keypad is a component of the electronic

audio system. In another embodiment, the keypad is



available for receipt. I n anot her enbodi nent, the conbi nati on

I ncl udes a keypad for providing control 35 signals to the
tel-econmuni cati ons transceiver. |In another enbodi nent, the

m crophone and speaker, or speakers, are conbined into a headset
which is coupled to the electronic WD 96/ 39753
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a further enbodinent, the headset is coupled to the el ectronic audio
system by a cable. In an alternate further enbodi nent, the headset is
coupled to the el ectronic audi o systemsby an infra red |ink. In 5
anot her alternate enbodi nent, the headset is coupled to the el ectronic
audi o system by acouplled |fmkihe electroniq raugdior Isysteméyt a dablenvedni on

i ncl udes the SONDY: Nadnird i tent ek;a@trﬁeyﬁaaudw safé&%ma/w tdy a dpaypad,
a nodul e port, anJla nodyl e. The electronlc gu gg sy i.ncl udes a
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port €s e conne ‘i ncludes_a 15
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10 a housing, a system connector for engaging the module
connector of the module port, and a telecommunications:
transceiver for communicating data signals with one of a
plurality of standard wireless telecommunications
networks. In a further embodiment, the module port and

15 the module are of a PCMCIA standard. In another
embodiment of the present invention, the utility meter
includes an electrical power source and the
telecommunications transceiver of the module receives
power from the electrical power source of the utility

20 meter. In yet another embodiment the module port and the
module are of a PCMCIA standard, and the module connector
and the system connector are modified from the PCMCIA
standard to include power contacts for transmitting the
electrical power from the power source of the utility

25 meter to the telecommunications transceiver. In yet
another embodiment of the present invention, the module
includes a power connector not into the housing which
receives power from an external power source for use by
the telecommunications transceiver. In yet another

30 embodiment of the present invention, an antenna is coupled
with the telecommunications transceiver through the systém
connector of the module and the module connector of the
module port. In yet another embodiment of the present
invention, the module port and the module are of a PCMCIA

35 standard, and the module connector and the system
connector are modified from the PCMCIA standard to include
at least one contact for coupling the antenna with the



to the tel ecomunications transceiver. In one enbodi nent, t he nodul e

port and the nodule conformto a PCMCI A standard. In another

efrtrodi ment, the el ectronic audio equi pnent includes a battery power
supply which provides 25 el ectrical power to the nodule. In vyet
anot her enbodi nent, an external power supply provides electrical
power to thewo%ﬂfis?- In another enbodinent, the PEI/SES6fodrT¥ C
audi o equi prment i ncludes an antenna whi-ch is coupl ed to the nodul e
for use by the transceiver. In yet 30 anot her enbodi nent, an antenna is
coupled to an the transcei ver throughza connector on the nodul e

housi ng. I n anot her enbodi nent, the conbination includes neans for

fading out the amﬁLECSMQnaisaEinns toatsee symokellnoyet anothegeakbodiment
provi ding a si gnq.lﬁ1 Cﬁféé‘&ﬂ%hﬁ'ﬁ %13_,; cﬂ | od 1%‘@'1!@@1?%‘: or
er

receipt. In anot ment , the!teypa a conponent of

el ectronic tRipompaisations, éﬁ@Fﬁ%F”éﬁBbdlﬁBﬁ?ug t hénkeyPREERRA
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-6- - ceupled to the electronic audio systemby a cable. In

anot her enbodi nent, the keypad is coupled to the el ectroni c audi o

equi prent by an iBRIEF QESCRIATION OF THE DRMBINGS enbodi nent, the keypad is

coupl ed Lo the 5 (ﬂgﬁﬁranh@rau@bﬁpaégbeHhﬁbﬁ%ﬂaﬂarﬁdIdﬂ<the p¥es%nt|n
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modul e port hav”ﬂfference may now be had to the following description
10 taken in conjunction with accompanying drawings, in which:
FIG. 1 is a block diagram illustrating an overall
concept of telecommunications with electronic equipment;
FIG. 2 1is a diagram illustrating a prior art
' ‘electronic audio system in the form of a personal
15 radio/tape player,_ '

FIG. 3 is a éop plan view of an embodiment of a
modular telecommunications unit constructed in accordance
with the principles of the present invention and having
a standard PCMCIA card interconnectivity format;-

20 FIG. 4 is a front elevational view of the modular
unit of FIG. 3 illustrating a standard PCMCIA card
interconnectivity format;

FIG. 5 is a rear elevational view of the modular unit
of FIG. 3 illustrating an external antenna mounted

25 thereon;

FIG. 6 is a side elevational, cross-sectional view
of the modular unit of FIG. 3 taken along the lines 6-6,
illustrating the attachment of the antenna thereto;

FIG. 7 is a top plan view of another embodiment of

30 a modular telecommunications unit - constructed in
accordance with the principles of the present invention
and having a modified PCMCIA card interconnectivity

. format;

FIG. 8 is a front elevational view of the modular

35 unit shown in FIG. 7 illustrating the pin connections
thereto;



a nodul e connector, and a tel econmuni cati ons nodul e having 10 a housi ng,

a system connector for engagi ng the nodul e connector of the nodule
porit, and a tel econmuni cati ons transcei ver for comunicating data
signals with one of a plurality of standard wreless

t el ecommuni cati ons networks. In a further enbodi nent, the nodul e port
and 15 the wisinbRs are of a PCMCIA standard. | N anpéf)Skee0741
enbodi ment of the present invention, the utility neter I ncl udes an
el ectrical power source and t he ‘t el econmruni cati ons
transcei ver of the nodul e receives peger fromthe electrical power
source of the utility 20 nmeter. |In yet another enbodi nent the nodul e
port and the nmod@NGe aris ¢f reaPCRBFvationadaview il tiheemodallae unit
connect or _ ¥ FPE. SYSiaTusLRPALThE" ofkt MR mef: f LRBYESE REVH Ao
standard to include power contacts for transmtting the el ectrical

power fromthe pERFER, O PEVEY hEORREFERY thereonipter to the

t el ecommuni cati ons tr&@IEcelveis a sidyeadlevationalQt beoserbeck iyl ofidvhe
present invention.t s Aenglud npect t. 4 nto the
ousi ng whi on | OF ‘oS BB ynde aeEId ST UBRRICRETERE indEnd AE 1
the tel econmuni dehexsef. transceiver. In yet another 30 enbodi nent

of | the present inventimmg, an :?é‘kﬁﬂ'é&p%édﬁ@ﬁﬂéﬂﬁpective%ié% bEea modt%la}[rh
el ecomun oot e} BECEl Ll I 16T 4 g SOty 1
enbodi ment of thengshdsepmeceiving isipgninoan electrouic caydtia systemhin mthiul e
are of a PQ¢’ A 3Eorm @E@Mpnagnﬁadigptaﬁ@%\%exgonnector and the
system connect or € dified fro éhe | A,standard to |Q§hﬂg§
at | east one contact f%]raé caggﬁrﬂj‘ﬁ@lgﬁ% hrRETFRSEEKE View of a modu
' unit of the type shown in FIG. 3 in association with a
‘module receiving slot in an electronic audio system in the
form of a personal radio/tape player;
15 FIG. 13 is an exploded, perspective view of a modular
unit of the type shown-in FIG. 3 in association with a
module receiving slot in an electronic audio system in the
form of a personal radio/tape player;
FIG. 14 is an exploded, perspective view of a modular
20 unit of the type shown in FIG. 3 or FIG. 7, in association
with a module receiving slot in an electronic audio system
in the form of a Portable Tape Player-Am/Fm Radio;
FIG. 15 is an exploded, perspective view of the
modular unit of FIG. 7 being inserted in an electronic
25 audio system in the form of an Automobile AM/FM/Tape
Playei Stereo; .
FIG. 16 is a block diagram illustrating a switching
aspect of one embodiment of the present invention;
FIG. 17 is a block diagram illustrating phone
30 functionality with hands free technology utilized in a
phone transmission embodiment of the present invention;
FIG. 18 is a block diagram illustrating data
functionality with hands free technology utilized in a
data transmission embodiment of the present invention;
35 FIG. 19 is a Dblock diagram dillustrating
telecommunications functionality with a RDS (Radio Data
System) radio receiver; and



WO 96/ 39753 ' PCT/ SE96/ 00741
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is a side elevational, Rl i a
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antenna t hereto; communicatiens;dewices, 5tfbd;l'fﬁ HPLR (SW & dagst EEPcéﬁﬁb@lgment
of 30 a wmdulamtt,elsmﬂmamlaanapﬂsp o tnotBRiK UsinlitekN 11 and a

accor dance wi th tgsae Buthe {IRUAGRSR 150V £ we11 ol BHERY 2

nmodi fied PCMCI A ¢ ercon s a
front el evational t l@fW the Rﬁd%ﬂ- aand telephone 12 to communicate with

various wireless telecommunication networks as most fully
described in U.S. patent application serial no. 08/026,478
15 described above. Each of the telecommunication networks
may, however, include different telecommunication
standards and/or require modems of different types as
represented diagrammatically in blocks 13-17. The various
telecommunication standards may include, for example,
20 AMPS, D-AMPS, JDC, TACS, GSM, NMT-450, NMT-900, DECT,
Mobitex and future Spread Spectrum standards, as well as
many more.

Still referring to FIG. 1, the portable telephone
subscriber instrument 12 may include basic components for
25 telecommunications with -various wireless networks
operating in accordance with numerous telecommunications
standards. For example, should the telephone instrument
12 be needed for use in the United States, it must be
capable of transmitting/receiving on a defined frequency
30 band and in accordance with either the analog or digital
. modulation techniques in wuse in the United States.
However, should the telephone instrument 12 be needed for
communication with the wireless system which exists in the
U.K. or Continental Europe, it would have to be capable
35 of communicating on different £frequencies and in
accordance with somewhat different modulation techniques

in order to be useful.



35" . unit shown in FIG 7 illustrating the pin connections t her et o;
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-8-: FIG 9 is a rear elevational view of the nmodular unit

of FIG 7 illustrating one enbodi ment thereof with no ant enna or
power connector thereon; FIG 10 is a side elevational,

Cross- sect i onahkyg/bgivrss of the modular unit of FIG 7 takenpetspsmonia

| i nes 10-10 t her eof . FIG 11 is an expl oded, perspective
vi ew of a nodul ar unit of the type shown in FIG 7 in association
with a nodul e receiving slot in an ekgotronic audio systemin the 10
formof a personal radio/tape player; FIG 12 is an expl oded,

perspective view of a Reflerxing still kg FIS. Lhethyp@ptopureniputErGLlnay
associ ation with ge needaad%@rr%ewé&.@ﬁcaﬂ&ﬁ RLERT ONhGmBE %f

systemin the orm of _a persona tape pla
1% is an expl odeddlﬁgF§ﬁﬁEt‘fl@%&) ﬂi‘)ﬁ | & fof &1 %rﬂ“f“gﬁf' ?Fep?’g'/'bﬁ

shown in FIG 3 i ofasshei sbrdd.w tFon examplapdlal epadicge | switdhetd | daa

el ectroni c agdio F%gmgﬁ)xe RiRRs in théoégél?élﬁa@%[rfoé}ﬂzge@rgkgitﬁﬂ Béﬁxer

FIG 14 is an explo perspective view o0 uni t o
type shown in FI Geowrgripsgand iR fheoymitesh Statesyjand fapadla cwhich

receiving slot infamctlienkr aitidiatilgodayat packets ofnal preboribed size.

portabl e Tape D avgle MLERGE eiitched data Hbfhol® 'ih Wofhi®e in

perspective view O
accordance with a prescribed protocol and prov:.ded as part

10 of a service referred to by the trademark "MOBITEX" with
which the assignee of the present invention is associated.
Similarly, the laptop computer 11 may also be needed for
communication with the TUnited States cellular radio
network (either in analog or digital format), with the

15 European GSM digital cellular radio network, or the CDPD
(Cellular Digital Package Data) network from time to time.
Thus, the broad concept of the system of the present
invention includes providing radio transceivers and/or
modems 13-17 which are adapted for use in communication

20 with the wvarious networks in accordance with various
standards used therein. Additiohally, the term
"transceiver" as used herein comprises appropriate radio
control logic of the type necessary to make up a radio
device that is capable of communicating with a wireless

25 communication standard such as D-amps, GSM, etc. For
example, the transceiver may include a transmitter,
receiver, and when the communications device is used for

data transmission, the transceiver may also incorporate
data modem circuitry. As described in more detail below,

30 a laptop computer 11 incorporates means for generating
user communication signals in the form of its keyboard.
Other items of electronic equipment particularly adapted
for consumer entertainment use do not necessarily include
signal generation means.

35 still réferring to FIG. 1, the modem 13 provides for
radio communication with the MOBITEX packet data switched
network, while modem 14 represents a modular unit which



modul ar unit of FIG 7 bei ng inserted in an electronic 25 audi o system

in the formof an Autonobile AM FM Tape Pl ayer Stereo;

+1:G 16 is a block diagramillustrating a switching aspect of one
enbodi nent of the present invention; ‘FIG 17 is a block diagram
Il lustrating phone 30 functionality with hands free technol ogy utilized
in a phwoeesg7sasm ssi on enbodi nent of the present i nvert/sR9§/00741

FIG 18 is a block diagramillustrating data functionality with hands
free technology utilized in a data transm ssion enbodi nent of the
present invention; 35 FI G 19 -ias a block di agram

Il lustrating t el ecommuni cations functionality with a RDS (Radi o Data

System) radi o r eoulddpe cognptructed to compupdrabeswith the conventional
PCT/ SE96/ 00741 gcellular radio network in the Unite®¥ States, eitheF! §n 20 is

an expl oded, perspective yie f moqul ar,, . nit,_constructed i.n
accordance with a["%g°§r?ﬁc¥b$%£a fta?%q"‘ 51}5’?%?5?':?4 ﬁﬁ%n‘[‘?{ﬁ“ é'%dmlght
il lustrating itdeadegaptedi fprf oradio comwmnicatiarn | wiyhnsher Fusopean

transmttigg i “f&l%ﬁéai Ofe PlularP $hB26 Mhdtbvdrk AnNHERbLEAZhct WA HRHORSH the
neter. DETAI L QDI MENTS Referring

ER DESCRI PT O~ EMB Refe
first to FIG 1,5%53?5 §%%RQ\?PJF)O abf’ge Europesfin, FeLerrumnisarions
the formof a d@&tandasrdsesdnsgitQte (BMSL).sudodem A6 aqduded orlikevdlsegk

conputer 11 and Q. mit telecommunications in accordance with the Digital

European Cordless Telecommunications (DECT) standard.
10 Other modems 17 can be used which permit communication on
. a paging network such as a local or a global paging
system, communication on a PC8 (Personal Communication
System), or communication on any other like systems. The
. PCS may become the next generation of cellular systems
15 combining wide area networks and on-site networks for both
data and voice communication. Any of modems 14-17 might
be useful within either the laptop computer 11 or the
telephone subscriber instrument 12 while those units, as
well as the MOBITEX data packet modem 13, could be used
20 within the laptop computer 11. Moreover, the use of
standard modems packaged in a modular form in standard
sizes, would have great advantages in the future in
providing £lexibility within both voice and data

_ telecommunication systems used throughout the world.

25 -Referring next to FPIG. 2, there is shown an example
of a conventional electronic audio system in the form of
a conventional personal radio/tape player 18, which may
be modified to utilize the principles of the present
invention. Although the conventional electronic audio
30 system depicted herein for modification according to the
present invention is describe as a personal radio/tape
player, it is to be understood that the reference to
electronic audio systems is meant to encompass electronic
audio systems having a radio receiver, or a recording
35 medium player, or both. It is to be understood that a
radic receiver encompasses electronic devices of the type
not conventionally utilized for telecommunications which



pc;rtabl e telephone instrument 12. It is well established to allow the

PC 11 and tel ephone 12 to comrunicate with various wrel ess

t el econmuni cati on networks as nost fully described in U S patent
application serial no. 08/026,478 15 descri bed above. Each of the

t el econmuni cati on networ ks may, however, I nclude different

t el ecommuni ¢ afyioPe39753 standards and/or require nodens of rEITSE9EONT4X ypes
as represented diagrammatically in blocks 13-17. The vari ous

t el econmuni cati on standards may include, for exanple, 20 AMPS, D AMPS,
JDC, TACS, GSM NMT-450, NMT-900, DECT, -12- Mbbitex and future Spread
Spectrum st andards, as wel | _as many_ nore. Still ref erring

to FIG 1, the g8Fed¥Re t’@%onéransmm%’cﬂﬁ%rl B2 | nSORYRERS 12"'1?&&?
i nclude basic coppnseiésSidd fr audi®) @LAFHNG), CdhicQO8ingl 86vived i dith

W reless networks r cc th _numero

t el econmuni cat i 8Rs™® AM ra§§ ar’%’iJ xlalr‘}o? e%é%{ﬁ% %}a‘ﬂﬁ 4 Fhé #%Y%%Jf%’ﬁe

i nst runent a tidén tapedydctuiensy pnvideo Gassettst yeeorder (WER) be
capabl e of strangpi ¢jd NGkeeceryi g a‘l‘%oatgeéé Qﬁﬁe&%%%&“@ﬂa@% recQ:?&‘Hagand in

accordance with_either the anal og or digi echniques in
use in the UnitBgspmpiayer enco&gﬁg§ iﬁﬁ%‘t%é{%‘)@c?ﬁhﬁe f‘ St¥Rfrent 12
be needed for not cmmnmmlqnumﬁhzeﬁefw rtes Jesomaystications hwlsbalst s i n

the U. K. f\.a?oéﬁéﬂﬁ@l afé”f&t%rdbh sy %A&Yxﬁu t enbfudiiRplbficdes  Of
communi cat i ng eren requenci es 631 r.JL@ accordance with
sonewhat di f f er SHERNRRIP L£EPENP i §oERact disk playgr, ¥eFIRS gplavew:

WO 96/ 39738 a video tape recorder or a video cad¥SttSEYecRFdaét (VCR),
or the like. Furthermore, it is to be understood that a
recording medium player includes electronic devices which
are- capable of récording audio signals on a recording
medium. The personal radio/tape player 18 has a tape

15 receiving compartment 19, a display 20, and controls 21
and 22. A headset 23, with speakers 24 and 25, is
connected to a connection 26 in the personal radio/tape
player 18 by a cable 27. The personal radio/tape player
18 also has an antenna 28 and a battery power source 30

20 dispocsed internally.

Referring now to the grouping of FIGS. 3-6 and 7-10,
there are shown two versions of a telecommunications unit
or module constructed in accordance with the principles
of the present invention. FIGS. 3-6(group one) illustrate

25 a telecommunications unit 31 which is constructed to
conform with a standard PCMCIA card interconnectivity
format embodied in connector 33. FIGS. 7-10 (group two)
illustrate a unit 131 which is constructed with a modified
connector 133 which does not comply with existing PCMCIA

30 standards due to modifications in antenna and power
commections discussed below. The modules 31 and 131 are
constructed in accordance with, and having the attributes
of, the teachings in U.S. patent application serial number
08/026,478, filed March 04, 1993, entitled “Modular Radio

35 Communications System” by inventor Per Stein, and assigned
to the assignee of the present invention, which is hereby
specifically incorporated by reference. The modules 31



10 Referring still to FIG 1, the laptop conputer 11 may
be needed for data conmunication with a nunber of different data

networ ks which exist in a nunber of parts of the world. For exanpl e,
a package switched data 5 network exists in the Scandi navian and sever al
Eur opean countries and in the United States and Canada which

functions uti lygdengrsdat a packets of a prescribed size. Poe/SpROIRG
switched data network is constructed in accordance with a prescribed

protocol and provided as part 10 of a service referred to by the

trademark "MOBI TEX" with whi ch the asgggnee of the present invention
I S associ at ed. Simlarly, the |laptop conputer 11 may al so be needed
for communi aadi I3 \have BheolUbeer dicttigned tel itdhize artieo componemt swor k

(either in anal oggo I g teal s Wikl 4 5 Eytepe LQihal
cellwular radio ngtf\/\gpg siucc))r%%t %@(%%B}mcv.wehh%@ﬁ%r a?sD%g'?t@a?gPﬁ%gggéD%t a)
network fromtinPet8¥ine. Each THarsioRe pPfad EBRcedPIfe-meLesgaceth of
t he present tell arommunicatidngd aminr endildi ngwr bdi 4iscassatibedios.and/ or

nmodems 13- 1¢ which ar gggpt f S o] L caf | ] t
various netélorks in ag%or an nv?n%{ ﬁgvg:r[dl;élo'ugowghgségé\)%r?%se vt?\ggggntﬁgrei n.
Additionally, tHkbe ttehpcommunicationsi Wit agubdinederaboveongndsesn
apgroml ate & adi Qar::im{tlé_:l@rﬁd @tgl Oﬂlt?hélfe tibeshaf@ éle&gsts &M {rpevlmaalfetlgg a
radi o evi ce .that is,.capa of -communi catin wireless
comuni cati on st g‘r?gﬁiﬁfs%’ht ’Dgnfg?fﬁsg:#ngfg."veg%% "fmg m°%?h§’2l 8% he
transcei ver nay ishewgdinathe aneduliarmunit 31 bycderted, 1imes wwhichhalso

comuni cat ijons d¢iféflei heSelécdmmunicatidng thalsabssSi PHe hdttullaranngei ver
may al so i ncor por. qt ata nmodem ci r“rpw t%g As .descri bed |
r

3t g d nJoLe
detail bel ow, 30 gts?aﬁ?ﬁpac%%? g MFTEo gf’gscﬁﬁ%?\%t‘?’iﬁ' 5’ggg‘Pgti ng
user conmuni cati @%4sivhixdls aret pdspomepriesentefdeyyvadetted linel her Theens

of el ectronic eqycpRBtopalibh ClbmbtYadd aDicRxial antBhing08&WIBIng which
entertal nnent use do_not ecessarlly I NCl U eratl1.0 nmeans.

| ud si gnal . ge
35 Sti T YS-PAPEBRY LBER) Ehe ERGSRRAIIEn 1 T8 Bortikcuiey modulaz g7,
conmuni cat ilén w tantehaaVeBriEtupackEtFIkt B smclodes an antembavdrds, 140i1 e

modem 14 represenfs A FRAN RSedilyt mdihe8a through pivot antenna mount 141
to rotate about a base structure 142. Base 142 is coupled

to the module 31 with a conventional fastener, such as a

threaded member 152a shown in dotted lines engaging

20 mounting member 152. Antenna connector 151 is also shown

by dotted lines to illustrate a conventional coaxial

connection thereto from antenna 140. The antenna 140 may

then be rotated into the most appropriate position for
maximizing effectiveness of use. Rotatable antennas are,

25 of course, conventional in this technological area. The
use, however, of such a modular antenna on a modular
housing 31, adapted for the applications described herein,

is a marked advance over the prior art. Power connector

154 is also shown by dotted lines in registry with access
30 aperture 154a, which will be discussed below. '
Referring now to FIG. 4 there is shown a front
elevational view of the modular unit 31 of FIG. 3,
illustrating more clearly the multipin connector 33. The
multipin connector 33 is constructed in accordance with

35 the current standard PCMCIA card interconnectivity format.
The contacts of multipin connector 33 are connected to the
circuitry within the telecommunications card 29. The
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-11 - could be constructed to communicate with the conventi onal
tellular radio network in the United States, either in anal og or
digital format. Simlarly, the nodem 15 m ght be adapted for radio
comuni cation with the European 5 digital cellular radio network in

accordance w t¥wolsgB8e7sM st andards adopted by the Eur opea®CrT/SE96/00741
Tel ecommuni cati ons Standards Institute (ETSI). Mddem 16 coul d,

| i kew se, permt tel ecomunications in accordance with the Digital

Eur opean Cordl ess Tel econmuni cati ons ( DECFR4st andard. 10 O her nodens 17
can be used which per

mt comuni cation on, a paging network _such_as a
| ocal or a gl obal® chgT 33 °°“‘§§§?%ﬂ]acﬁ?rﬁﬁﬁ&5?‘f’%ng%rfg°&‘%s( Bdfs B8Rl
Communi cat i on 41b.Sy Neemepavate opover cat | antema pomidutiors keres ghbens.
Th PCS e.pe eperati of I .
coﬁbi ning w den:%éa%%%%\%é stgnﬁ‘&b’%-gl&{’g Ir%;g{évt\:orifsfﬂf ongg%ﬁfoPn%oégﬁgtand
voi ce conmuni cat iesmEigwrabionRANEOTNE With §he existing RENGIM sfiemdamd

ei ther the lsapt op@0¥REt &htenhaOanBhfower cordnRlcCBBONEr& UpSeddritalg iiRS thdnent
12 while those units

coul d be used 20 rea’\l/vip[ac%trif"f’h?%lp)‘%%gns%éo‘ﬁ%.l%g‘rala%l. eggt %g@%‘%ﬁgﬁge&é%f
standard noderms packad@ferxingnmfn akof ¥R+ nSsitherser dis showni zas xeasul d
e e advariamki ks M R o1 TSR S
DOLN YOLE 2N Ol ey o ELOMIMLEEAL N LBL VB UREE RNV 1)
10 present invention. In this embodiment, the modular unit
31 includes a rear portion 134a having a recess 134
wherein coaxial connector 151 is secured adjacent a
mounting member 152 such as a threaded coupling. The
coaxial connector 151 is mounted for use in coupling the
15 radio transceiver 36 within the module 31 to an antenna -
disposed either internally or externally of the particular
electronic equipment in which the unit 31 is connected.
When an antenna is mounted directly to the module 31,
mounting member 152 provides a means for securement of the
20 antenna structure to module 31, as will be described in
more detail below. A connector 154 is also shown.
Connector 154 enables coupling of external power to the
telecommunications card 29 within the module 31.
Referring now to FIG. 6 there is shown a side
25 elevational, cross-sectional view of the modular unit 31
of FIG. 3 taken along lines 6-6 thereof. As shown in FIG.
6, the module 31 includes a telecommunications card 29
comprising a printed circuit board 61 onto the surface of
which various printed circuit card traces may be formed
30 and various components may be mounted to comprise a radio
transceiver and modem secured within the module 31. The
circuitry on board 61 is selectively connected to the
terminals of connector 33 to couple signals into and out
of the circuitry within the module. An upper shell 62
35 covers the upper portion of the components mounted on the
printed circuit board 61 while a lower shell 63 covers the
lower surface of the board and mates with upper shell &2



of a conventional electronic audio systemin the form of a

conventional personal radio/tape player 18, which may be nodified to
utilize the principles of the present i nvention. Although the
conventional electronic audio 30 . system depicted herein for nodification
according to the present invention is describe as a personal
radi o/ tape wooemd@yer, it is to be understood that the refMCHSESS/O0T1

el ectronic audio systens is nmeant to enconpass el ectronic- audi o
systens having a radio receiver, or a recording 35 medi um pl ayer, or
both. It is to be understood that a -1%-adi 0 recei ver enconpasses

el ectroni c devices of the type not conventionally utilized for

t el ecommuni cat i dis fgnmcign enclosed unifp 36/ 3gasFhis particuldr view an

PCT/ SE96/ 00741 1nterna1 portion of coaxial connectcrlisl is showheﬁxehii@ed
radi o transm SSI

audi o pl ayi ng, |th% %%vﬁ%ﬁ??@&?ﬁlng t?lsgugﬁl ,Eﬁla%aﬁogg}' ;::Igf?g%d'l.‘% an
AM FM r adi 0, a t@mtsﬁ owith modulawiapkennmel3®cor Toe opnet viakiow aafet t e

recorder (R, r§odulé¥ ah€ehnd€3s 1é &S AkSEriBedCaHBUE $4086nhE8Eién
recor di ng me |ur%f$ayer enconpasses el ectronic devices of the type
not conventional¥ t}iﬁt &tr for tel ecomuni cations which pl ay audi o

signal s recorded on Refefrring inw udi REGKViTed, the grokpatwe vepsiphayer,
conmpact di sk pl ayer \t/hEeQ:‘éﬁ.@cB{nﬁMﬁ{c?]é&n it Qﬂ@liﬁ@& EBGX degndFe a5 ¥i deo

cassette recorder ke. Furé er nor e, |t 's to be
under st ood t hat Bhown in FIG ﬁgt‘?ﬂe@l&ﬁh BEEYWePE i PP T tELEFBMAMERAaY ces
whi ch 10 ar e capabhe ohiterdl deonstantiteds itgnadcnimrm wiehoadssgndard

PCMCIA card interconnectivity format. In particulaxr, the
modular unit 131 includes an outer shell 32 which is
generally flat and has located at a first end 33a a
multipin connector 133 (seen most clearly -in FIG. 8)
15 having a plurality of individual contacts for engagement
with a mating connector 1located within an item of
" electronic equipment, such as a tape player. It should
be noted that although a tape player is referred to, a
variety of consumer or industrial electronic equipment
20 could be addressed and modified in accordance with the
principles of the present invention to provide modular
telecommunications therefrom. In that regard, the
opposite end 34a of the modular unit 131 includes a
recessed region 34 where external power and antenna
25 connectors may be mounted, as described above with regard
to FIGS. 3, 5, and 6.

Still referring to FIG. 7, as shown by dotted lines
extending thereacross, the module 131 houses a
telecommunications card 29 including a radio transceiver
30 36, which may include a modem section 37. The card 29 is
shown by dotted lines as are transceiver and modem
sections 36 and 37. Power, controls, antenna, speakers,
and microphone are coupled into the card 29 through
selected contacts £from the multipin connector 133,

35 describe in more detail below.
Referring now to FIG. 8, there is shown a front
elevational wview of the modular unit 131 of FIG. 7,



medi um The personal radi o/tape player 18 has a tape 15 recei ving

conpartnent 19, a display 20, and controls 21 and 22. A headset 23,
with speakers 24 and 25, is connected to a connection 26 in the
personal radio/tape pl ayer 18 by a cable 27. The personal radio/tape
pl ayer 18 al so has an antenna 28 and a battery power source 30 20

di sposed i nt erfaghdibrss Referring now to the groupi npcokedeleodar 3- 6
and 7-10, there are shown two versions of a tel econmmunications unit
or nodul e constructed in accordance with the principles of the
present invention. FIGS. 3-6(group one) ikbestrate 25 a

t el ecommuni cations unit 31 which is constructed to conformwith a

standard PCMOl A éalustratsingmoret ¢laanly the meliripin eepoetter il33confet or

33. FIGS. 7-10 (QbﬁHQcE&VO)of multi iﬁ'Stdo%hécﬁoim'13313¥.r\éh'£$hde%t%9”5$6 ucted

with a nodified does not Go mnth eX|st|n
PCMCI A 30 st aﬁ&éfFH%tHﬁe “F'(S'%Prﬁdl e\éw}i"r “‘“‘i“ﬁlgﬁ‘f‘-éﬁﬁg X The'”

connecti ons di scessndctat B3 Ehmprisks es piromfl ks wfecontacts:@nat andt ed

in _accordange W fhy, %‘I’xs@.@dbﬂﬁdt be %EEE&-HHBE% 7'0518 H’% éft:%ﬁdgﬁﬁ/a?gﬂ@%za' n

U.S. patent application seria

1993, entitled " FO¥BRES F%HlEP%%?YSteEbﬁﬁuﬁhﬁa?F%ﬁ%nﬁw%R¥ﬁﬁtqﬂﬁ i REERRR Per
Stein, and assi gae@das of tltetdentexsi garrayyfhave beeaembdifiedt awd, thdi ch .

{/\E gg; 3837’ 53 WRatabtealddovidedr G aéeﬁiﬁeiﬂ%g%&gﬁggeﬁg%ﬁé/é}
-13 - and FPrmagyql ablofkeRoRRRFHIR tQ aBi RNEennfe aB8/pBHNRAYET
10 source for transmission of increased amounts of power
into the circuitry of the card 29. Such connection may
be necessary when the power requirements of the
transceiver 36 (and/or modem 37) cannot be adequately
handled by the normal signal carrying contacts 41a-41b.

15 Contacts 149a and 149b are thus shown to illustrate such
a modified power pin -configuration. Connector 149c
illustrateg an antenna coupling. It should be noted that
other antenna and power connections may be provided in
accordance with the principles of the present invention

20 and another specific embodiment is described below.

Referring now to FIG. 9, the end 34a is formed with
a recess 34 wherein other connectors may be mounted for
use in coupling the radio transceiver 36 and modem 37
within the module 131 to an external antenna. waéver,

25 with the antenna connector 149c and power connectors l149%9a
and 149b provided along connector 133, such external
connectors are not necessary along the opposite end in
recess 34. For this reason, no connectors are shown in
this particular embodiment.

30 Referring now to FIG. 10, there is shown a side
elevational, cross sectional view of the module 131. As
most clearly shown in this view, the telecommunications
card 29 of module 131 includes a printed circuit board 61
onto the surface of which various printed circuit card

35 traces may be formed and various components for example,
ASICs (Application Specific Integrated Circuits) may be
mounted to comprisg the radio transceiver and modem



of 'the host el ectronic equipnent, as will be discussed bel ow.

Each version of t he above-referenced t el econmuni cati ons unit

wi I.I now be discussed below. 5 Referring now to FIGS. 3-6, the
group one version of t he tel econmuni cations unit outlined above, ~and
I n particular to FIG 3 there is shown a top plan view of the

nmodul ar unit 3§K)ﬁ#ﬁ o transcei ver 36 and nodem 37 are PCTTSE96/00741 t he
nmodul ar unit 31 by dotted |ines, which also 10 define the

tel econmuni cations card 29. The nodul ar unit 31 al so has a nmounting
menber 152 and connectors 151 and 184 whi ch are al so represented by
dotted |ines. The connector 151 conprises a coaxial antenna

coupling which gecured witlnged:ﬂentnadﬁhe 181.enthe 188rcditeryp ant thelllvard

modul ar 15 ant@f%f\ et thohﬁecéean%ueﬁé @Qrﬁﬁ%@%f@-@ ¥Qn

whi ch,is pivotall prvot antenna to rotate
about a base struchereonuEct@adE31 4P jcoupdgprignals intg apd MR BRE Wi th

a conventional faéiféiﬁrbryﬁliﬁftlfﬁz &aid modﬁbéeadnﬂ Uppeer shélh &hsvdns
dotted Ilnes eng

a 20 Antenn cqQnn S
al so shown %}e dﬂ°ﬁé§n 89 ﬁ%s‘f?"ﬁ%’eé‘t o RPER cd) g g%%%;oaasz%l
connecti on t her et @l fwhdiheanat 2awer Ist®11Tied aqve}rma:l'!md-qw surfacerreﬁm the

rotated into the gpsis ARRIOPHAGLS REEh! itde f@per she'.mXWE ZtHJ form an
ef fecti veness of use. Rofatapl.e antennas are, 25 cour se, conventi onal

in this technol ogPRetosgdodudar unit. " oo honever, of such a nodul ar
antenna on a nodul ar Referiimgsi mpwdl,taddiied fLF tteexpplizatshgn a

descri bed hggein, gonvent o°naﬁl @Ig&%&pg@%&vg vyttt Prird e tEoRPWY a
connect or |

S S0 shown otted |inés ipre th access
30 aperture 1528‘,“’%?1:??’1% I Peﬁ%"%@s Z['aye ‘?hlgh%
now to FIG 4 themedifisdows aahr cmtbod:.mentelcsi/am}mnapresmt otmtrhatmmlul ar

gg' tTﬁé of FIG 3g.llustraﬂe|.d 4t o aé A3’ SaGiSAL Aé%’ie g@yl 3@l nﬁgnegﬁéor

N connect or s construct cordapce with
the current stand&iéYPelv@W cahemn nberesnndaclnies f%rﬁ‘&f“’entmna]’rh'éape

contacts of 15ul ti peBefoigCicompdtaeatc@usct ad dbspley panelcialeyi tayd

within the tel ecogggggﬁfgﬁoncsor&@roq.. 2Rnobd "%13 and 214. - The personal
radio/tape player 210 also includes a conventional battery
power source 215 and a conventional antenna 216.

Still referring to FIG. 11, the personal radio/tape

20 player 210 includes a mounting slot 311 for the
installation of the modular unit 131. The mounting slot
311 is particularly adapted for receipt of and connection
to module 131. The slot 311 is constructed with side
walls 312 and a frontal opening 313. A mating connector

25 314 is disposed along end 315 for mating connection with
connector 133 of the module 131. The battery power supply
215, antenna 216, and the display 212 in the personal
radio/tape player 210 are connected to the module 131
through the connector 314 and the connector 133.

30 Referring still to FIG. 11, a conventional personal
radio/tape player will generally also include electronic
circuitry for interconnecting an earphone. In one
construction the tape player 210 may be of conventional
design which has been modifiea for both head phones 326

35 and 327, and a microphone 328 in a headset 325. Both of
the head phones 326 and 327, and the microphone 328 can
then be utilized through a connector cord 322 of headset
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- 14- connector 33 conprises a pair of rows of contacts 4la and

41b. No separate power or antenna connectors are shown herein due to
the fact that- this particular contact configuration conforms with the
exi sting PCMCI A standard 5 and the antenna and power connectors are

presented in t% s3f €ar portion 134a of nodule 31 as descrpEREEshRoRiN.
Referring now to ﬁ'sg 5 there is shown a rear el evational view of a

nodul ar tel ecomuni cations unit constructed in accordance with the
principles of the 10 present invention..ign this enbodi nent, the nodul ar
uni t 31 includes a rear portion 134a having a recess 134

wher ei n coaxi al cBRBetdvdrechmect sors adiche thedfape mMlayer 210. noTne | hepdwiber

152 such as a thr e C&HEL!&?” : . Th . ﬁgﬂg | ¢ '
mount ed for use i%agbg%%i r(lig hgerﬁsu}, gg'gai %)mt:ranscgi ver % %\}ﬁﬁ%ﬁg’gl?%%el
nodul e 31 to an afrerkeypad 32%jihasHiqney it IGORtERle YHtOR Grrayt &3l ¥9¥ of
the particul ar ene®h@Eh§ONtRe COHEFEBHAry N ¥bhEFOT hesittidls3l fsr the
connect ed. zhin an anientna I S m)untied dir ctll)( to th_eL ”095!16 31,
mount i ng nerber  15815FSTPYRLCAS IR, FURSHIORE,  RRentiDr MITEL50 ant erfha
structure to nodukenBi¢cter ewid 328 dutercbnnetts a connegterdadRii Of bedpey.

Extornel oowss t oPLAYEE 218%R0 the neddONA. whet S%Qh-egﬁéﬁ*-‘? o6 Sid
p ) | i Qns | .

31, ReParr i Fe IBHFIGPHERE a8y napd Fhs Fovppd, J2p gosgect Wit

el evational, crossospettonadl3ddviofvtind nddulepdal athoough 3he connegtof| 3213

taken al onghi nes 856 thBeks8Rfectdse SRAWN in FIG 6, the nodule 31
i ncl udes a tel ecommuni cations card rising a.printed circu

rd 29 co | t
board 61 onto the surfBeEex¥ing now go FEGy 12 o Chers e FHOWRC i Pefﬁ?ﬁai

traces may be formadio/tape player 220 according to another embodiment of
the present invention. Similar to the personal radio/tape
player 210 in FIG. 11, the personal radio/tape player 220

15 has a conventional tape receiving compartment 221, a
display panel 222, and operation control knobs 223 and

224. The personal radio/tape player 220 also includes a
conventional battery power source 225 disposed internally.

Still referring to FIG. 12, the personal radio/tape

20 player 220 includes a mounting slot 331 for the
installation of the modular unit 31. The mounting slot

331 is particularly adapted for receipt of and connection

to module 31. The slot 331 is constructed with side walls

332 and a frontal opening 333. A mating connector 334 is

25 disposed along end 335 for mating connection with
connector 33. The battery power supply 225 and the
display 222 in the personal radio/tape player 220 are
connected to the module 31 through the connector 334 and

the connector 33. The modular antenna structure 138

30 {described above) is also shown in position for mounting
to the end 134a of unit 31. Connecting end 134a thus
includes recess 134 which houses connectors 151 and 154.
Connector 151 is preferably a coaxial connector adapted

for coupling to antenna 138, while connector 154 is

35 constructed for connecting external power (if necessary)
to the modular unit 31 through aperture 154a found in
antenna base structure 142. In that regard, an AC/DC



30 and various conponents may be nounted to conprise a radio

transcei ver and nodem secured within the nodule 31. The circuitry on
board 61 is selectively connected to the term nals of connector 33 to
coupl e signals into and out of the circuitry within the nodule. An
upper shell 62 35 coverss the upper portion of the conponents nounted on

t he pri pgsésersscuit board 61 while a | ower shell 63 coversEdm®741
| ower surface of the board and nates with upper shell 62 WO

96/ 39753 PCT/ SE96/ 00741 to form
an enclosed unit 31. In this particul ar view-an i nternal portion of
coaxi al connector 151 is shown nounted to board 61 and projecting

t hrough rear por ppewariSupply (not showmecannprhvide idxtexnaleponver] 3® théhe

construction of RodulBPg4! 8fomNdeNdae3halls s@;ﬁr@gscrl bed above in connection
wth. FIG 3.

rin the group t ver si on
of the tel ecomuni cat P& EnIrFngFF'P%eg Eggs %er@?s ’%'en%%%ﬁ RPe G 7
a top plan view pllagempdid salace|mubifihed tolthaveati bmenanitterdrepeisteruct ed

to conformyith argiandacd ox +EKMR ArkAgeh | HRICONPERK | Yily | OfARlone

particul ar, the nmodul ar unit 131 in des an outer she 32 V\/mch S
general |y flat aFOnREEUFEiRe® headset 345 §3Er%nsmltteﬁdl“???ﬂ‘@rcc§ﬁ?’ect or

133 (seen nost cIwhar:hylsnacl?dgiiecﬁ)foi:Sz-wa{}a‘adngmmphuiahMi;tmi:henl:tinkdua.l
ook O IS ke che bokh BLd: DO NUER! Rodd 5 Yo
earphones 346 and 347, and a m:l.crophone 48 extending from
10 the earphone 347. The earphones 346 and 347, and the
microphone 348, are coupled to the link 341 in the tape
player 220 through the transmitter/receiver 343 of the
‘headset 345. In one embodiment, the transmitter/receiver
343 of the headset 345 also includes a keypad or control
15 panel (not shown) which is coupled to the link 341. The
earphones 346 and 347, the microphone 348, and the keypad
(not shown) of the headset 345 connect with connector 33
of the module 31 through the headset transmitter/receiver
343, the link 341, and the connector 334. '
20 Referring now to FIGS. 11 and 12, although the module
port has been described as having walls and an open end,
the module port can also be only a connector for receiving
the module. It should be noted that a headset, containing
an earphone and/or a transmitter/receiver is a
25 conventional article in the art of communication
technology, but is not typically utilized with a
conventional personal radio/tape player. A headset having
a single or a pair of earplugs is typical for the
coﬁventional - personal radio/tape player. The
30 incorporation of the microphone, while conventional in
other telecommunication equipment, is necessary in the
present invention for consumer signal generation and two-
way voice communication. Furthermore, the discovery of
the combination of a telecommunications transceiver module
35 with an electronic audio system having radio receiver,
recording medium player, or both, is considered to be a
part of the present invention.



be noted that although a tape player is referred to, a variety of
consuner or industrial electronic equipnment 20 coul d be addressed and
‘modi fied in accordance with the . principles of the present invention
to provi de nodul ar t el econmuni cations therefrom In that regard,
t he opposite end 34a of the nodular unit 131 includes a

recessed regiwgogdoreier e external power and antenna 25 C rUTSEMGI4TTRY be
nount ed, as described above with regard to FIGS. 3, 5, and 6.

Still referring to FIG 7, as shown by dotted |ines ext endi ng

t hereacross, the nodule 131 houses -20- t el econmuni cati ons card 29
I ncl uding a radi o transcei ver 30 36, which may include a nodem secti on
37. The card 29 is Referringwnndy dbet eBIEi nek3 astkexe t rignschiowy and

rmgem n SeCtéﬁ%@ﬁ@ﬁ%&%ﬁiﬁRﬁ“@btlﬁé’%ﬁﬂﬁﬁr ﬁﬂi@”i@oﬁﬁ%ﬁ% 1andt )
and mi crophone are cqupled into the car Lou sel ected contacts
fromthe multi pi?f‘c&%ﬁ&EP&F”ﬁS,peﬁonaldegﬁfl?‘ﬁét?ﬁe MR YEE a?$° bel o%&s

Ref erri ng now t cddsiled tdheve, i soshenhoa BBowE moduleeBavdis ahawnyiten of

t he nodul arg uni t 131 A, & ith slot codRed®o32483 aj
PCT/ SE96/ 00741 ndly Bofinede with s ot coliriectop 352 disposed I &M%

nore clearly the3?Ril Pf pPhok oddect of 1 18his TRarticulan nrigd. te MY IRN
connector 133 arentonrErt e t being iDhstaliled uid hian thpet eprypawug3mt i ons

o To corr B EE OS5 o1l 580 L RN 10

a configuration for closure over the unit 31 and direct
10 coupling with coaxial connector 151, while continuing to
expose external power connector 154. In this embodiment,
an internal/external antenna 236 is specifically shown
within the tape player 230, as is conventional for tape
player/radio combinations. Consumer AM/FM radios require
15 an antenna which may be solely int_ernai or partially
retractable into the tape player 230 when the aM/FM radio
is not being used. The antenna 236 (shown in phantom) is
connected by a cable 357 (partly shown in phantom) to flap
connector pin 358 of flap 356. Aperture 359 is positiomed
20 in flap 356 for alignment with power connector 154 of
module 31 and sized to facilitate receipt of, and
connection into connector 154, of a plug from and external
power source {(not shown). In an alternative embodiment,
not specifically shown, an internal power supply from the
25 tape player 230 may be connected to the connector 154 of
module 31 by coupling to a power connection pin disposed

on the flap 356 in place of the aperture 359.
Referring still to FIG. 13, the headset and control
panel of FIGS. 11 or 12 are not shown in this particular
30 view for purposes of clarity. The tape player 230 does,
however, include a tape installation slot 231, a display
screen 232, operation control knobs 233 and 234, as well
as the antenna 236. Electronic audio systems, such as the
personal radio/tape player 230, are constructed in a
35 variety of configurations. Although only a single
equipment configuration is shown herein (showing
particular amenities such as display screen 232), this is



format. In the systemof the present invention, certain areas of the

contact array have been nodified and the contacts provided in a
di fferent configuration and/or format to all ow connection to an
power 10 source for transm ssion of increased anmounts of

ant enna and/ or

power into the circuitry of the card 29. Such connection may be
necessary wheRyg bgzopeyer requirenments of the t ranscei veictagod/s078y or
nodem 37) cannot be adequately handl ed by the normal signal carrying
contacts 4la-41b. 15 Contacts 149a and 149b are thus shown to illustrate
such a nodi fied power pin configuratspn. Connect or 149c
I1lustrates an antenna coupling. It should be noted that ot her

ant enna and powenot: amesartt itontimbty ive apyowaylerhe type of etesirbmiecausiid t he

tenna and powe ondintty e apyovs t suxdmiecauais 1
"< Gescr | bed bel Dpoen erde"V Rl 3, Plles1 A0, E) HECGRARRLC GBH PME"

formed with
use in coupling the rréfertimnsasiwercs36 Foel mMademthére is Wshdim t&8

nodul+e 131

connect or

connector 133, séehthet&prml of a portahke tttape Dlayr-AWENs Badjoawbhght he

opposite eﬂd iNn is of t@eeTonvéntEGhal NtHpécasoPortabtaNPeais Sna Enggown
In this p
there is shown

131. As

erri ng now

Prin¢iples of thrperegestninveskieRt ors may be mounted for

0 an.

. , ith th
e e RS AR 1 e BHCKELn 82 soltichic Bulihcvaromg

chee dnls FLRE R Lk sa i ing, powodBlLe craemnrat enfouu .

moypitl eadlgos hewni st the wiegwatifdtyelaedomulibiphe i vaes
card 29 of 1g0dul godSibidGhitdethd RodNLd unitsUsi HRATthBbf the Bge%gn{:he

surface of which,various printe

d
and various conpORERPEIPRr HEfhaked a

cwcuLt card S _may

35t
°"eAS?E§h?’Ap‘B‘P‘ir1®§ﬁei3&n ogHdett may

or ned

| nt egrat ed G r cubesksedyitbesuch apphicattiesist.0 chappreeisisly adiatetl, anheei ver

and npdem

15

20

25

30

35

modular units 31 and 131 provide a telecommunication
technology capability to the host equipment. However,
several technologies may, in fact, reside on a single card
within the modular units 31 and 131.

Still referring to FIG. 14, the tape player/radio 240
is of the conventional type tape player-radio which has
been modified to utilize the telecommunications functions
of either module 31 or module 131. The tape player-radio
240 has the conventional features of an antenna 241, a
display 242, speakers 243, and an internal power source
(not shown). The tape player-radio 240 also has
connections to headphone (not shown) which have been
modified for using a headset 363 or 368 as will be
described below. One of the wmodifications to the
conventional type tape player-radio for the present
invention is the addition of the slot 361 adapted to
receive and electrically connect with one of the module
31 or the module 131. A keypad 362 has also been .added
to the conventional tape player-radio so that a user can
control the telecommunications functions of eithexr the
module 31 or 131.

Still referring to FIG. 14, one of the modules 31 or
131 is received in the slot 361 in the tape player-radio
240. The module 31 or 131 utilizes the antenna 241 and
the display 242 which are the conventional elements of the
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-17 - secured within the nodule 131. The circuitry on the board

61l is selectively connected to the termnals 4la-41b on t he connect or
133 to couple signals into and out of the circuitry within said

nodul e. An upper shell 62 covers 5 t he upper portion of the conmponents
nount ed on t heyowgasfds 61 while a | ower shell 63 covers t¥WI/SE9600741
surface of the board and mates with the upper shell 62 to form an
encl osed nodul ar unit. Referring nowto FIG 11 there is shown a
10 conventional electronic audio systetB2-n the formof a

conventional personal radio/tape pla er whi ch _has been nodi fi ed as an
enbodi ment of t HeRH esPARYPRVERI®N, - i | [Thet r oFeRcHONS pe?%on&lh

radi o/ tape pl aye\fe]?é&bmtﬂﬁlﬁda%ﬁ.@ns modupé ayer o2193shawne b@éﬁﬁéd
conventi onal

and oper aLTeTPRG AP0 VIS SOBBR AR b 1th?ared%egq%mﬁ3$ca@' 2!

radi o/ t ape pl ayefurkdiocn de ammshadcmﬂemha)madp@pneswm and [3®kar
source 215 and ag¢oORen 3?9 hSHY %@@aogltﬁle headset 363 St 'Pllltei'ﬁ'i@i\lcél'iﬂ,

FIG 11, the personal 0 e pl a ncl udes, _a rmuntln
slot 311 for Ehe convent;q.gq% I‘%ﬁﬂeoﬁ’lﬁ'ye ﬁé'aF}EJBuFQP ﬁﬁl'f@‘i%flledﬂ’{@'th °
nount i ng sl ot an ifirh redpar t'ishdrar kgngefaptatid drinkedéi7ptod lemliget
connecti on nodul e 131. The slot 311 is construct ed with side
wal I s 312 and a '?ront al _opening 313. A mating connector . 314 is

di sposed al ong end 3Refexring: PRy EBERR i htmitdy 13. anéo%ec?’eﬁ'h%&-}‘ of
t he nmodul e1031. ghe {lhistratedvenboilipphys discloakbthant&luwmdhiic®ibr he

ot - 151 ‘EEnESERR By oL 30 0 BB LSO gt
Referring still S¥SFPES,1¢; ga e \REFSBRH Tiedkape players 210y t33
pl ayer will genegably adids alidGaortarilec dadpRnislayer-AmARnd Ridiky 2409 in
I nterconnecting aﬁgthee:ar&gggguctioﬂ,n & telecommunications electronics
15 from the module 31 or the module 131 are integrated into
the consumer electronic ‘audio system, instead of being a
separate detachable module such as module 31 or module
131. In another construction of the present invention,
the keypad for operating the telecommunication functions
20 of the module 31 or the module 131, are located on the
consumer electronic audic system, such as the personal
raido/tape players 210, 220, 230, or the portable tape
player-Am/Fm radio 240. It should also be noted that the
module 31 and the module 131 can be any analog or digital
25 technology.

Referring now to FIG. 15, there is shown the
installation of the modular unit 131 of FIG. 7 into an
automobile AM/FM/tape player stereo 250. Stereo 250 is
a conventional type automobile stereo which has been

30 modified in design to include a mounting slot 371 for
receipt of module 131. As stated above, this is a
modification to the standard PCMCIA and interconnectivity
format. . It should be noted that modular unit 31 could
have been chosen for discussion purposes in view of the

35 fact that both modular units 31 and 131 are equally
functional for this application. A conventional car
stereo has thus been modified in design to the automobile



coﬁstruction the tape player 210 may be of conventi onal desi gn whi ch
has been nodified for both head phones 326 35 and 327, and a m crophone

328 in a headset 325. Both of t he head phones 326 and 327, and the
m crophone 328 can then be utilized through a connector -cord 322 of
headset WD 96/ 39753 _

PCT/ SE96/ 0074 1wo 96739753 - 18- 32pcitisEosn0741
connection with the tape player 210. The headset 325, as shown herein,
al so includes a renote control panel or keypad 323 having a control
button array 324 for generating the ngggssary control signals for the
5 tel ecommuni cation functions of the nodule 131. A connect or

cord 322 interconh¥{FN/ tapsonnpdayer32istgrampe250 whigter 2pecifitably

headset 325. The hgadmpbiitess 3¢Re afdit 1313%& téﬁ‘e %&599@%@532ﬁer the
keypad 323 connecé w th con cto& 133 th d i t hrou
connector 321 10 SteHAQ =P ccﬁﬂ\’g‘gt 894 be' modified Ré’PerPPﬁSlﬁb‘?\Pon FI G

12, there is showaceopsrdatrealthe unitr aall ahﬂaplﬁae et atiis ahegeditng to

h nb t of i n.la h sonal
fhdioftape S ”e“gl oy SE, derRaRasRt o HE Tueg e B Oeb s e

15 has a conve P?oﬁ’&?n@%’&é F%e?%ﬁ%"c@ﬁwlﬁﬁﬂ 9@1593%361‘8 253€I|§1pday
panel 222, -and opes2} idiephayo2sknebg RZﬁewﬁii 255, T2184s% deeRebsenghd
a

200130 DI 20013250 Gl BBy, ana eo BRI A I LR Lo |
personal radi o/t ape 2@me°§P£yéF3 D he pefudiesi3h thuangh the cbonectst
for the 10 374. The car stereo 250 also has an antenna 256, and a
power supply 253 (shown by dotted 1lines). The power
supply 253 is connected by the power supply line 376 to
pins 375 and 377 of specially adapted connector 374, which
are posgitioned in registry with, and mating engagement
15 of, the appropriate power connecting contacts 149a or 149b
(shown in FIG. 4). Likewise antenna cable 378 is shown
by a dotted line to connect pin 379 of connector 374,
which is positioned in vregistry with, and mating
engagement for antenna connector 149c (shown in FIG. 4).
20 It may be seen in this particular embodiment that the
advantages of both the communications antenna and the
additional power supply are provided without the need for
external connections from end 34a. The module 131 can
- simply be plugged into slot opening 373, whereby connector
25 133 mates with connector 374, and the telecommunication
system becomes operational.

Still referring to FIG. 15, as noted above, the
stereo 250 can be a conventional type automcbile stereo
which has been modified for including the modular

30 telecommunication capabilities described herein. The
stereo 250 is constructed with conventional speakers 251
and 252. Speakers are conventional in AM/FM radios for
providing the intended sound. The unit function and
tuning of the stereo 250 is indicated by display 254 with

35 the control panel 255 providing means for such tuning and
related AM/FM radio functions. What is not conventional
is the utilization_ of a modular unit 131 (or 31 as above



installation of the nodular unit 31. The nounting sl ot 331 is
particul arly adapted for recei pt of and connection to nodule 31. The
slot 331 is constructed with side walls 332 and a frontal opening
333. A mating connector 334 is 25 di sposed along end 335 for nmating
connection wth connector 33. The battery power supply 225 and the
di splay 222 |n?% sonal radio/tape player 220 are GRESE/e41 O

t he nmodul e 31 rough the connector 334 and t he connector 33. The
nodul ar ant enna structure 138 30 (descri bed above) is also shown in
position for nmounting to the end 134@40f unit 31. ‘Connecting end
134a thus I ncl udes recess 134 whi ch houses connectors 151 and 154.
Connector 151 is gisthesel)y in catijuabtiomnetiipn adapeatdional adtemobddpl i ng

to antenna 138, |.e conne r e (sl
external power (Y%L%ﬁggesggrg§é)f6¥%ﬁ %EG%% #Egi %nhsgg’lg%%rougﬁﬁIE erture
154a found in and antt@&naomgele@trm ur éuMEJ-OﬂSI- n t habikewdsel, a®hac/ DC

V\?996/ 39753 1nco oration of a microphone 381 h@l/ ﬁEQGbgoaﬁentlonal

not _shown) can ptoyi de ex
nodul e 31 fr m arf”e %{Fmgtéh‘(%es)tere"s wat Sedlnes 2‘115??1 S’Srﬂgl%‘&@%ﬁ
t he conventi onal p\ampses ef aysffording o apndiusesd tmednsve t® generate

transmtter/recei ﬁ’@ieé:mmuﬂlrgarta.;oheds alSJ'OWJ.t'TﬁE‘lgesuéﬁd'é&_‘ulz.bﬁlénéAfl A
one construction, a dset 345 %i% <{]ansmtter ecei er 343
which is adapted ‘F?Pal?a\'r%y E ni¥atk PR |tk S3gYn erebﬁr 5% nt o

t he tape pl ayer 22filiB=rioaadsecdpeddkingctbelaselecommunications functions
10 of the module 31. The keyboard 383 is connected to the
stereo 250 by connector cord 384, while microphone 381 is
connected to the stereo 250 by cable 385. Either, or
both, of the keybocard 383 and microphone 381 may be
utilized, and the display panel 382 is likewise available

15 for indicating the signal actuation thereof. In one
-construction, the present invention utilizes the control
panel 255, which operates the conventional features of the
car stereo 250, to operate the telecommunications
functions of the module 31.

20 Referring still to FIG. 15, consistent with the
principles of the present invention, the electronic audio
equipment, such as the automotive stereo 250, are
completely functional in its conventional capacity as a
stereo, tape player or the like, while the addition of the

25 modular wunit 131 provides the added advantages of
telecommunications therefrom. For obvious re’asbné,
modifications will have to be made to the particular
electronic audio equipment for not only receiving the
modular unit 131, but also for .generating user

30 communication signals therewith. 1In one construction of
the present invention, the module 131 (or module 31) is
a voiced based telecommunications module providing digital
or analog cellular technology to the car stereo 250. 1In
another construction of the present invention, the module

35 131 (or module 31) is a data communications card (such as
Mobitex or paging format) which receives messages on the
display 254, and uses either the keypad 255 or the

n



~ear phones 346 and 347, and a m crophone 348 extending from 10 t he

ear phone 347. The earphones 346 and 347, and the m cr ophone 348, are
coupled to the link 341 in the tape pl ayer 220 through the
transmtter/receiver 343 of the headset 345. I n one enbodi nent, the
transnitter/receiver 343 of the headset 345 al so includes a keypad or
contr ol *’%&%‘Dt shown) which is coupled to the |ink Fyseodibsrar
earphones 346 and the m crophone 348, and the keypad (not shown)
of the headset 345 connect wi th connector 33 of the nodul e 31 through
t he headset transm tter/receiver 3435sthe Iink 341, and the connector
334. 20 Referring nowto FIGS. 11 and 12, although the nodul e

port has been deswybbetdasshafom@ckmdwiedatieat andndetd entry. (I noadul e
port can al so be eg, eLv I I oul d
o ran a0 b AU o5 GP005 HedeWaalry®h/1llger aiahliS, TG ddacd

conta
transnitter/receib®ethej gar E‘é’-eZSO 2 Q:orﬁﬁéﬁ{lﬁé’n'éP agging [the kﬁyb@‘ﬁl@ 3@ of

comrumt cation  The ltnefaigelsog! obuizisapet téYEéCﬁJ?&%fiéd |4 Z sbridalith a:he
convent i onal personal, radi o/ tape pla set havin si.ngl e or
a pair of earpluf®§ %yfﬁ’%‘ﬂ rg FgT'hx\eemutmgcgﬁ?e'ﬂ?ﬁﬁ?ﬁ t°p51f‘§o$?a5f Y

radi o/ t ape pl ayas4 . The 30 i ncorporation of the mcrophone, while
conventional in @ﬂ&&lh@' SRR ©RY | Ofls AEherE Nk e bﬁoﬁﬁcﬁsw&lé n

t he pr esent ent | on [ Eonsuner si gnal, g_ neration and t

way Vvoice corrrrunldc’aﬁl? UPRBREING hedyi SVGE ?‘;’rngf aspect, hé’ ~ One

conbi nati on of a atﬂiceh.mﬂmmf:amjeopsesemsnmenenonodm‘lm Céﬂectrmhid:n &uth.o

elect roni ¢ 1pudi 0 gysldn Ngid Nedritdlihd ek Rntional SRR
pl ayer, or both, s?sl consi der ed 1e n lona pr esent |nvent

VO 96/ 39753 components 920, s as a rad:.o rpeep.gggsl%ﬁlrecordlng
medium player, or both. The conventional electronic audio

components 920 are connected to a switching means 930.
A module 940 having a telecommunications transceiver 945

15 is also connected to the switching means 930. The
telecommunications transceiver 945 of the module 940 is
adapted for communicating with at least one of a piurality
of standardized wireless networks 950 in accordance with
at least one pre-selected communication standard.

20 Still referring to FIG. 16, the switching means 930
is connected to the supporting components 960. The

on.

supporting components 960 are conventional supporting
electronic components for the conventional electronic

audio components 920, new supporting electronic
25 components, or both, which are necessary to support the
telecommunications functions of the module 940. The

supporting components 960 can include, but are not limited
to, speakers, microphones, headsets, keypads, keyboards,
monitors, electrical power sources, or the like.
30 Furthermore, some or all of the supporting components 960
can be located internally to the electronic audio system
910, externally to the electronic audio system 910, or

both.
Referring still to FIG. 16 . the switching means 930
35 switches connection of the supporting components 960
between the conventional electronic audio components 920
and the module 3540. In one embodiment, the switching



- 20- Referring nowto FIG 13 there is shown an alternative
mounti ng of the nodular unit 31 of FIG 3 and an alternative personal
radi o/ tape player 230. As descri bed above, connector 33 of nodul e
31 is shown to 5 matingly connect with slot connector 354 di sposed on
end 355 of sl ot 351. In this particular view, the nodul ar uni t

31 is being IQ@%@ in a tape player 230 const r uct edpeykEoemoias 2P
356. The flap 'S provided in a configuration for closure over the

unit 31 and direct 10 coupling with coaxial connector 151, while
continuing to expose external power_ggnnector 154. In this

enbodi nment , an internal/external antenna 236 is specifically shown
wi thin the tape ﬁéaﬁsrsw ,1@Sai¢somntemizﬂaqnadanﬁan ERPech. InpPhBYELEr adi 0

conbi nati ons. r adi uir ant enna

sol ely internal P‘g§§ < “swit a@?g‘é gg:;lontl e"éﬁs ﬁ?ﬁ§ﬁl
when the AM FM r hehds free teghmlog;elphg’neseuswmgant &xaup2es8 ¢fhbands n
phanton) is fregn%@ehﬁm eimt& CantweriRdyl bk ihQWthQt@@ oflgt o

flap onnector pin 358 ap ertyre 359 03| |o ed 20
in flap 356°for SPFER f’ﬁl %/ae @%AE TBUEPROR]™ and

sized to facili taadlbemlcpﬁ.vef" mdj issued mrmnedntumt&r m‘hnd’dapr2154 of
a plug from and %fs%r naAnd .8. p@é{% EOYWSL £16b3 s%mklthaaanpa#s%ﬂ@“ve

enbodi nent , ecifical i own., an inter ower su romthe

25 tape pl ayeP’“‘?‘&Gt § Bigh oRtdel i (JFeuRe &i‘ﬁﬁe@tlé‘ﬁ’eﬁﬁnéf °réles$mdul e
31 by coupling t®adipo'relephonecsysveni mand dzesed to Hsmh bheFebapadp6 i n

I e

headset an contr are n S
particul ar 30 I%CQNPPBFt%rpWes selerencey. Th%l %Fﬁégfbl apendssfreses,
however, i ncl udet&dtm@aogpstphd:ﬁélmswéﬁniaﬂay dediknowdly the disebeapy232,

operation control_d es ﬂ-%‘h%%f' oSt HE! hands fr E pﬁpp fRe

El ectronic audio s s sonal ra ayer 230,
are constructed aﬁsyesylg WJ«F&r Fb?yO'é#erco"\me@ Fa‘Pfo‘Fﬁe Presqr&théagﬁenéhpp a

single 15 are considered to be part of the present invention.

Referring now to FIG. 17, there is shown a flow

diagram illustrating one example of a process used by the
present invention for hands free technology phone
answering. The process begins by the receiving of an

20 incoming call at step 610. The incoming call is routed
from step 610 depending upon the mode of the phone or
electronic audio equipment. If the phone or electronic

audio equipment is in an off mode, the incoming call is
routed at step 622 to voice mail at step 630. If the

25 phone or electronic audio equipment is in a busy mode,
i.e. operating on a call in progress, the incoming call

is routed at step 624 to the voice mail at step 630. If

the phone or electronic audio equipment is in a standby

mode, the incoming call is routed at step 626 to a step

30 640. In step 640, the system sends a ring signal through
the speakers or headset of the electronic audio eguipment,

and fades the volume of the electronic audio equipment

out. If the incoming call is not answered in response to
the ring signal in step 640, i.e. the user does not “pick

35 up" the phone, the incoming call is routed at step 640 to
the wvoice mail in step 630. If a user answers the
incoming call in response to the ring signal in step 640,



equi pment configuration is shown herein (show ng particul ar

anenities such as display screen 232), this is WO 96/ 39753

PCT/ SE96/ 00741 -21- not nmeant to
limt in any way the type of electronic audio systemthat nmay be
utilized in accordance with the principles of the present invention.
Referring nowdosdess 14 there is shown an 5 i [ ustrati orpCI/SEISOSMET
item of electronic audi o systens in the formof a portable tape

pl ayer - AM FM Radi o whi ch is of the conventional type of portable radio
that has been nodified for utilizingaw-nodul ar tel econmuni cati ons

unit. Also shown is the versatility and nultiple uses 10 possible with
t he nodul ar uni the31naouliﬂ§1cm’tl tite noukedhiat stepi B¢Ontooprogiess aimmxd

above, either é’ﬁ%@il Ph i)%gg%r at Q‘Eg%s%%c? n S%Be @'e' GaLiPNSy,  AS

previ ously stat ed units
t el ecormuni cat | BF¥ogress! ot RAMR)EtednABi BLep 6580 h&hﬁogﬁe’éq@ﬁﬁﬂﬁéﬁ}ecm
However, 15 se»ter'aiaﬁg@chm‘l Clgiaéscmcttibﬁ aahd ruew dﬁmr@nabngixﬁimrd

within the rmdul Rl slz%rf:‘ii:rillg& o co :.t:. 5 Jan tomFa!]_G 14,
the tape p ayer)e & I'S o‘f cdbﬁ’ve CormalP™

pl ayer-radi o whiv qn@sand auab@ehlaﬁ)dﬂch%ditt #uer Iﬁﬁﬂe the

t el econmuni cati ons f waFerelfig2Row @ ﬁxéheusmc&ﬁ&éhgrsﬁa@w & 1Bbw The

ba & e rad?ﬁegfamﬁgsptera% P 058 Ehp B, cBPE BRefs bl

(not shown). uped inaphe prespot- imventionForadsba tyme functmnallty-

10 The process begins with an incoming data call received at

step 710. The incoming data call is routed from step 710

depending on the mode of the electronic audio equipment

with the modem. If the electronic equipment is in an off

mode, the incoming call is routed at step 722 to a store

15 and forward mailbox at step 730. If the electronic audio

equipment is in a busy mode, i.e. operating on a current

call in progress, the incoming call is routed at step 724

to the store and forward mailbox in step 730. If the

electronic audioc equipment is in a standby mode, the

20 incoming data call is routed at step 726 to a step 740.

In step 740, a ring signal is generated for indicating

that an incoming data call exists. If the automatic

connection or *pick up" of the modem is not activated, the

incoming call is routed at step 740 to the store and

25 forward mailbox at step 730. If the modem pick up is

activated, the incoming data call is routed at step 740

to the call in progress mode at 750. After the call in

progress has terminated, the modem disconnects or “hangs

up” and the electronic audio equipment is returned to the

30 original volume and function, and is placed into the
standby mode at step 760.

Referring now to FIG. 19, there is shown a flow
diagram illustrating the process of receiving an incoming
call on a Radio Data System (RDS) electronic audio system.

35 The process begins with an incoming voice or data call at
the step of 810. Sensing of an incoming call activates
the RDS message at step 820 and the telecommunications



connections to h
using a headset

nodi fications to
pr esent in
recei ve and el ec

eadphone (not shown) which have been 25 nodi fied for
363 or 368 as wll be descri bed bel ow. One of
t he conventional type tape player-radio for the
vention is the addition of the slot 361 adapted to
trically connect with one of the nodule 30 31 or the

nodul e 131. Qghﬁﬁgﬂg 362 has al so been added to t he cpemsEssooral
tape player-radio so that a user can control the tel econmuni cations

her the nodul e 31 or 131. Still referring
of the nodules 31 or 35 .2831 is received in the slot 361

functions of eit
to FIG 14, one
In the tape play

er-radi o 240. The nodule 31 or 131 utilizes the

t he -

antenna 241 and unit redssiwdissphayc€d? wEhehraukindeof drheerinicomahgetah®:nt s

of the _
PCT/ SE96/ 00741

pl ayer-radio 248f the tglecommpndcapigenspnifpds in %QﬂﬁiﬁnﬁﬁﬁﬁcaPh%ns

lsvgééé¥ﬁgﬁgé3by the mode of the teEEFommunlcaﬁlons unit.

nodul e 31 or 13liaeembierailadibyrbited at skeppaxi:aStGa vé&uecma&mmaragél on
Qhﬁat 'f r%vardl gf u%&igge Cconﬁéeﬂa% t ht hff heggghones

of the telegonnu
364 and 365, 5
Al ternatively,

an infra red or
Referring now to
enbodi ment s di scf
t he consumer ele

10

15

20

25

30

m Cr ophoné e

teleﬁmmmmaénpné napit a'i-|§e 1p4 aybusy am@e c din ebe opsdating with

wiher & rcanqe" n' pebgrésdK Y imcdhniiRAdSAL is rodf8d at

E ?ﬁ%%% 8oﬂﬁﬁﬁgggﬁioﬁtaltho%%ﬁ%ﬁ%F@?“%ﬁﬁklluicégted

Bd in

etr ®tiep a&@ltpo If the telecommunications unit is in a
standby mode, the incoming call is routed at step 836 to
step 850. 1In step 850, a ring signal is generated and the
RDS electronic equipment deactivates the volume of the
electronic audio system. If the incoming call is not
picked up, the incoming call is routed at step 850 to the
voice mail storage and forwarding mail box at step 840.
If the incoming call is picked up, the incoming call is
converted to a call in progress at step 860. Once the
call in piogress has terminated, the telecommunications
unit is disconnected or "hanged up" and the RDS electronic
equipment activates the volume back to a normal condition
and sets the telecommunications unit to a standby mode in
step 870.

Referring now to FIG. 20 there is shown an
illustration of yet another aspect of the present
invention. The combination of use of the modular unit 31
is thus illustrated with its placement within a utility
meter 410. Utility weters numerically register the
magnitude of items such as electricity, gas, or the like.
It should be noted that either module 31 or 131 could be
used in such a combination depending on the need for an
external antenna. Reference to module 31 and not to

-module 131 is for purposes of illustration only. The

35

meter 410 includes a mounting slot 511 for the
installation of the modular unit 31. The slot 511 is
constructed with side walls 512 and a frontal opening 513.
A mating connector 514 is disposed along end 515 for
mating with the connector 33 of the module 31. The meter



systens, e.g. the personal radio/tape players 210, 220, 230, and the

portable tape player-Am Fm Radi o 240, in anot her construction, the
tel ecommuni cations el ectronics 15 fromthe nodule 31 or the nodule 131
are integrated into t he consuner el ectronic audi o system instead of
being a separate detachabl e nodul e such as. nodul e 31 or nodul e

131. In anoth%%)ﬁﬁﬁﬁgrucpion.of the present i nventi'on, poisEbsopad f or
operating the tel'ecomuni cation functions 20 of the nodule 31 or the
nodul e 131, are |ocated on the consuner electronic audio system such
as the personal rai do/ t ape pl ayers 2?§L 220, 230, or the portable

t ape pl ayer-Am Fmradi o 240. It should al so be noted that the

gle)](cjgl e 31 and : h@%ﬁgmﬁ Ja?% didplag aaysanideg dzrslsﬁajz‘trﬁ_jl I Zhe ntuestiwl ogy.
rring nowto, ere. i s shown e l4nst '
nodul ar unit 131*B °|r—‘f‘%§i°7ni?1{ o~ e 4 oerAbi':iaég l%l\/fiéle! ? Bhﬁgcﬁéa e

aut’ ape er
stereo 250. Sterdisphty 34 to the mmerdat infermatisn af &hﬁo@gép @E%l‘él-ﬁ whi ch
has been 30  npdi higghd idihel @fi RRbURSE SngDeGhndek &2 ¢f14371 for

recei.pt of podule 131, |, st ated above, this 1s a nodi ficgation to
the standard PCMCI A affeldint 126t £6i Fye- 1 é%ﬁrﬁﬁ?neqﬁ?qghSBﬁdiiganoted
that nodul ar uni bf3theombdule 31 imekudeern ofexess fIF4 dilsicls doyseputheses
in view of the Saonneddlis Al ¥ AsiRIUbRE HBhbhscddr Aith L3l prezePabtd |y
functional for thrs appllication. conventional c stereolggs t hus

[
‘been nodi fied in3dESRERE FIMEHRATORIFPLES Tor °°upfaﬂﬁbﬁﬁﬂ%§¥ﬁ§§a
PCT/ SE96/ 00741 while connector 154 is comstructed £% connecting external

10 power (if necessary) to the modular unit 31. The modular
antenna structure 138 is also shown in position for
mounting to the end 134a of the unit 31. An AC/DC power
supply (not shown) provides external electrical power to
the module 31 from an external source. In one

15 construction of the present invention, the connector 33
of the module 31 can be modified to receive the power from
an internal power source 415 of the meter 410 through a
cable 419 and the mating connector 514.

Still referring to FIG. 20, in a construction'which

20 utilizes the module 131 instead of module 31, the meter
410 includes a power supply 415 and an antenna 416. The
power supply 415 is connected to power contacts in the
mating connector 514 by a cable 419. The power contacts
in the mating connector 514 are adapted for connecting

25 with the contacts 14%9a and 149b of the connector 133
(shown in FIG. 4). The antenna 416 is connected to an
antenna contact in the mating connector by a cable 417.
The antenna . contacts in the mating connector 514 connect
with the contact 149c of the connector 133 (shown in FIG.

30 4).

Still referring to FIG. 20, although the present
invention has been illustrated using a meter such as a
utility meter, the present invention can also be used with
other equipment, such as electrical readers, gas meter

335 readers,'pipéline meters, container traffic, or the like,
that produce numeric or other information that needs to
be transmitted into a central database. The present



AM FM t ape pl ayer stereo 250 which specifically acconmodat es
the unit 131 and the advantages thereof. Stereo 250 could al so be
"nmodified to specifically accomobdate the unit 31 and the advant ages

t hereof. 5 Still referring to FIG 15, the car stereo 250 has

the standard car stereo conponents of speakers 251 and 252, a display
254, and a keypogzeakh. The speakers 251 and 252, the wcTsEN0244, and
t he keypad 255 are connected to "t he connector 133 of the nodule 131

t hrough the connector 10 374. The car stereo 250 al so has an antenna
256, and a power supply 253 (shown-®g-dotted |ines). The power
supply 253 is connected by the power supply line 376-to . pi ns 375 and
377 of special | jnyanpienr] capmidasr 74 baghi clgommercigile  podi t Fonewmen

registry with, ag maatm;@ngagqsmo dff t:‘h@e %Bﬁnb@ﬁétﬁéﬁ' POFVErg
connecting contacis 149a.0 fﬁﬁ % Li_.kew se antenna
cable 378 is shbfh® onuuun:.@téo%tt[%spf: ge?d“‘?f e&"tbl uEAd by BRtfRct or
374, whi civhish pmsotiidese dumeriegl sinfoxwmatiiomrids mainsidgered to be

engagenmentgfor gn aogo ,;é}ﬂy%ﬂn Gyt 20....
seen in thISS pa?t %t%:ear Eeﬁ ?réé%%ﬁfghat sggva)r‘lzﬁg ggcg%'!’%o the

comuni cat i ons &Hﬁ‘ﬁﬁh%ﬁjarﬁ?‘:iahélsplayeédaﬁ FRe dretid G Mpﬂ}aéiég pER%/i ded
wi t hout the needeneeommunlcavﬂbasnmbdamanefttnﬁwméﬁern4mvd 3tnis dbvov@dul e

131 can SR Yobe o g0 p Bl SBED Al hie WARLEPYFORECT 07 25

133 mates with connec commini cat1 on
becomes oper at i 838p. to perform rempie Isqré'ﬁéiﬂ-?%%ﬁ tand-n@napgment Qﬁtbideabove

\tAﬂe - lgtereglcaié? fe"ﬂad tebﬁ‘ arcefmé@mtéqaiﬁ@hehyple 'ﬂt&QiE@ldﬁlasin@EﬁQe 31t
i ch has been nmdifie in e ul.ar el ec ni_cation
capabilities descr |1€§dwﬁé$% grgﬁ%%ﬁ %%erteosv?g"fq:"?gc§ ?%H W th
conventional sp&acsy asyMpbitex, prevides aspeangestmsmoﬁsmmﬁathen
AM FM r adi os f ogata. 'éO%h.ﬂbnﬁtft Ae raatiendedemosnda moﬁﬁ@eUBhEthQCé' on

and tunin reo Q0 is indicatge di sp a 254 wi th 35
the control pan%cse'%aI 8r'ng'=1 s /Y e dkt‘if{ﬁ""rﬁf Serviqe | Y eq
AM FM r adild funGle[pclﬂsmy\hme ifauidty codudesi with a new nadulse utilizati on of
a nodular unit 131 (@t dd=@Sikd¥PVdbove it may be seen that the modular
units 31 and 131 have multiple uses. From a design
perspective, they may be relatively thick, on the order
of 10.5mm and the particular electronic equipment will
20 have to be appropriately modified in design for receipt
thereof. The edge 33 of the modular unit 31 may include
a standard PCMCIA 3.0mm card interconnection. Moreover,
as described above the card edge connector 33 may include
special pin outs 149%a and 14S8b for higher power connection
25 and consumption in certain situations. '

It may further be seen from the figures above that
antenna connections, as well as special power connections,
enable the implementation of a modular unit with a minimum
of special adaptations required for individual

30 installations in electronic systems or equipment. In this
way, the system of the present invention enables the
construction of modular radio communications units for
flexible adaptation to different standards and different
circumstances but which can be incorporated into a

35 standard card slots in a variety of electronic devices
that are on the market today.



WD 96/ 39753 PCT/ SE96/ 00741

- 24- di scussed), in conjunction with a conventional autonobile
stereo, as set forth above, to provide both entertai nment and

t el ecommuni cati on functions. Li kewi se, the incorporation of a
m crophone 381 may not be conventional 5 wth autonotive stereos but is
utilized her eyigidgéRis purposes of affording a user pOESEW00HD
generate t el econmuni cation signals within such equi pnent. A
separate keypad or keyboard 383 is shown herein for utilization in
operating the tel ecommunjcations functiongil0 of the nodule 31. The
keyboard 383 is connected to the stereo 250 by connector cord 384,

whi |l e m crophone 381While itcohaecbelli¢wed helstter exhe?5®heratdbone 388.

Ei ther, or 3.an Ig;%,tr{%}g
utlllzed and thgﬂg?ggggvhggﬁ§QM§p%&gtéﬁ‘ng?2%1 vajgggﬁé Be1L

i ndi cating the SegRBPA%ALY Fxosnthecfemgoing degeeirtion e 6n°fthe
present i nvlen]'Ei @@euhtid:r?emd Ia-.e:roeﬁﬁf@lof the ppaeém2Showniimh duaeirdbed t he
conventi on e r r 0] a t

tel ecormunlgcatl g‘%lé Beet lrg?“c“-‘nesr o ﬁéegrrﬁd%lﬁ TEE%PS& sfia %%f é‘o}lls’ng
still to FIG @ans@ﬁs@\derfttO%ﬁwqtﬁ@ns wayprbdicmphes therens prichent

invention, the @e@%&‘&@ﬁgcf%ﬂl €he sp:.ﬁﬂ&"&i@rﬁcoﬁél(ﬁ'f athd hamvaHtawat ke
stereo 250, are %(%fe nc.tl O%\aﬁ' in its conventional capacity as

o}
a st ereo, dgﬁé‘nﬁﬁa% t if“@ the addition of the 25
nmodul ar unit 131 provi des t he added advant ages of
t el econmuni cati ons therefrom For obvi ous reasons,



nmodi fications will have to be made to the particul mml ﬂ"LC audi o
equi pnent for not only receiving the - nmodul ar 1:1““"“““““ 1| o for
generating user 30 comruni cation signals therew th. ofhe tonstruction
of the present invention, the nodule 131 (or nDduIe 31) is - a
voi ced based tel ecommuni cations modul e- provi ding digital or anal og
cellul ar tech d30 the car stereo 250. In anot her pensidewoI410n of
the present invention, the nodule 35 131 (or nodule 31) is a data
comuni cations card (such as Mobi t ex or paging format) which receives
nmessages on the di spl ay 254, and usgsg-either the keypad 255 or the
WD 96/ 39753 PCT/ SE96/ 00741

- 25- keyHATdISSGLATMEI ASnow edgnment and data entry. If nore

di splay area is necessary, a Iarger di spl ay can be added to the car
stereo 250, simlar to addin bo rd 383. The nDd | es 31 or 131
are to be nodified té- con?%lgntﬁ egt °n%%rW%E?r%Q$t§¥ﬁ¥?W(ﬂ SutYRG t he
nmessages to thewlexel aymeric iZfckmation is suﬁﬁﬁxEGWtogandﬂspmaflGthé6
there is shown aphragmillustrating a switching aspect of
one gnbod?% gﬁgFl?ﬁe ﬂggsent i nvention. The el ectronic audio -10
system 910 contai ng mednleReniaviages: mednde gomrertor; angonponent s
920, such as a radi oar feguY€rhavingd recording nedlun1player or both.

Th_e co_nventional el ec_tronl C auéi(ﬁo}f teé'hoc‘%}m i (?‘mﬁ%ﬁg 3mgrun Eﬁt Eﬂeto a

swi t chi ng neans 930. rons
transcei ver 945 module connector of said module port,

10 a telecommunications transceiver for
communicating data signals with one of a
plurality of standardized wireless networks in
accordance with at least one preselected
communication standard; wherein the

15 ' telecommunications transceiver receives
numeric information from said display through
the system connector of said module port and
the system connector of said module, and
wherein said telecommunications transceiver

20 transmits said numeric information as said data

' signals.

2. The combination as set forth in claim 1, wherein
said module port and said module are of a PCMCIA standard.

25
3. The combination as set forth in claim 1, wherein
said combination includes an electrical power source, and
wherein said combination further includes the
telecommunications transceiver of said module receiving
30 electrical power from said electrical power source through

the system connector of said module and the module
connector of said module port.

4. The combination as set forth in claim 3, wherein

35 said module port and said module are of a PCMCIA standard,
and wherein the module connector and the system connector

are modified from the PCMCIA standard to include power



15 is also connected to the switching nmeans 930. n“m”"l"l“lumtnﬂ
telecommuni cations transcei ver 945 of the nodul e 940 for
comunicating with at least one of a plurality - ot stafdaf'di zed’

wi rel ess networks 950 in accordance with at | east one pre-sel ected
conmmuni cation standard. 20 Still referring to FIG 16, the

swi tching neqpaggigﬂs i's connected to the supporting corfigaiiséser$o0.
The supporting conmponents 960 are conventional supporting

el ectroni c conponents. for the conventional electronic audi o
conponent s 920, new supporting eleggronic 25  conponents, or both,
whi ch are necessary to support the t el ecommuni cati ons functions of
the nodul e 940. cond&é€ts for t&uaam&ttmggcenem&&m vwernEkbfiesabat are

not limted = o.lo. oSPEAKEIS o Tl 8pNaRGR., IEAURG]S v lsiitadfe, koyboar ds,

nonitors, eIecFrlcaI power ™ sources, rthernDre
some or all of the supporting conmponents 960 can be | ocated

internally to the el §ctr oM canBiRatiSH &8 set fofd.irc¥iginal ) ymbeeme
elec{ronlc%audlo syste
t

flo Ta the swppit teianiod pmsher 18eTpane an. srnsrpab potey peuree | °

supporting conpbnéngspﬁnuidlng eléctinigal phwer ofw diel Srdbcomuticationaudi o

conponents 920 trangc@idelNSfMshi® Rb8ule 'throw ghera)o bRt cohfi@ct¥kt chi ng
WD 96/ 39753 /SE 6/ 00741
- 26- mean¥oy85ed; to Lthe, hemaing, of saidarod I n anot her

10 6. The combination as set forth in claim 1, wherein

said combination includes an antenna, and wherein said
combination further includes the telecommunications
transceiver of said module being coupled with said antenna
through the system conmnector of said module and the module

15 connector of said module port, wherein the
telecommunications transceiver communicates with said
standardized network through said antenna.

7. The combination as set forth in claim 6, wherein
20 said module and said module port are of a PCMCIA standard,
and wherein the module connector and the system connector
are modified from the PCMCIA standard to include at least
one contact for <coupling the antenna with the
telecommunications transceiver.
25
8. The combination as set forth in c¢laim 1, wherein
said combination further includes an antenna being coupled
to the telecommunications transceiver of said module
through an antenna connector mounted to the housing of
30 - said module.



enﬁodinent, the switching nmeans 930 is a device utilizing hands free

t.echnol ogy phone answeri ng. Exanpl es of hands free technol ogy phone
answering are illustrated by U S 5 Patent No. 4,591,661 titled Portable
Cor dl ess Tel ephone- Radi o Receiver" and issued to Benedetto et al

May 27, 1986, and U.S. Patent No. 4,993,061 titled "Portable

M ni ature H ghwbiggaédissy St ereo Tape Pl ayer and Cordl ess PCIHB/00741

Tel ephone Systent and issued to Hsieh on February 10 12, 1991, ot h

of which are hereby specifically 1/9 i ncorporated by ref erence.

Al t hough hands-free t echnol ogy, phone answeri ng May e known, the

di scovery of the conbination of the hands-free tech 35553 phone

answering with the gther _aspects of the present inventionffl5 QQ@
considered to b aft of the pregent inveqﬁ? ]

FIG .17, there isQ§1omn a flow. diagramillustrating
process used by the presen tion for hands frq
answering. The prot (Vi
at step 610. The ipcom.ng call
upon the node oi4tha phone or
phone or el ectroni & audi o ¢qur pment TS
call is routefl at step 622f\o0 voi ce nai l
phone or el ectroni c agdaro eguarpment\is in a_b#
on a call in progress, the incon ng dal
voice mail at step p30. If whone or el ¢
is in a standby node, the | ANcalt is
step 30  640. 19rfif step 640, th¢ s¢nds A ring signal through

t he speakers or heal . ect 2Ndy0 equi pnent and f ades
the volune of the el ectronic audi o egd PRE _12 put. If the incom ng

call is not answerefd 1 n responsejte - XRe B%~3) gnal in step 640, i.e.
t he user does not 'pick 35 upT the phghe, €| ing call is routed at
step 640 to 16-the voice mail [ 3T ¢h 630, ; ser answers the
incoming call in reSpomse=ro=tiering/si ™ $40,

17
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-27- the i ncom ng call is routed at step 640 to progress into a
“call in progress" at step 650. Once the "call in progress"” is
conpleted in step 650, the user disconnects or "hangs up" the
connection and the electronic audio 5 equi-pnent is returned to standby
condi tion and yg 689830l vol unme and audi o play node at stesedin741
Referring nowto FIG 18, there is shown a flow - diagramillustrating
one exanpl e of hands free technol ogy 2f9sed in the present invention for
data type functionality. 10 The process begins with an i ng8f{fig dfa call
recei ved at stggvzg. TB& i bng data call is routed fromgtep 710
depending on the no t he™el ectroni ¢ audi o equi pnent wi tH" t he
modem | f the effpetrome—oaar o= Sl nmode, thviitco ,Ng
call Js routed Hf step 722 to a store 15 and forpgrd nailbo[~§ p 730.
If the electron audi o equi pnent is in a busy jnode, i.eﬁlg:er ting on
a current -PotHess—the—Reere—es ils routed ﬁ?.tep 724
to the store ang forward mai [l box 1n step 7/30. 1 }tHe el @i a audi o
equi pnrent is in}al st by-+woder-+the-26—-——-AceR N gata call F‘ d at
step 726 to a sfep %40. In step 740, a ringjsijgnal is g gl for
i ndi cating [ hat an i nhcoming data call exipt{. If the § ﬂ{c
connection or "pigklup" of the nbdemis not activgtdd, the g aning
call is routed stlep 740 to thg store and 25! {fdrward mai fj ﬂ&step
730. If the nodem pgick up is 1) activated, ghd ijncom ng difi ﬂi S
routed at step {4p | to the call in progrespg ijode 3t 750. fihe
call in p ogr%ss has term nated, the nDdeF1cis§Pnnects ‘ uﬁts
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up” and the electronic audio equipnent is returned to the 30 ori gi nal

vol une and function, and is placed into the st andby node at step 760.
Ref-erring nowto FIG 19, there is shown a flow diagramillustrating
the process of receiving an incom ng call on a Radio Data System
(RDS) el ectronic audio system 35 The process begins with an i ncom ng
voi ce or data woloksserks the step of 810. Sensing of an i ngeiRESeosyal |
activates the RDS nessage at step 820 and the tel ecormunications

WD 96/ 39753 3/9 PCT/ SE96/ 00741

- 28- unit receives the call. The routing of the incom ng call S
determ ned by the node of the32elébonnun|cat|ons unq34o If the

t el econmuni cations unit is in@n o nDde t he A;ﬁg call is routed
at step 832 to voice mail c1oae v - -'7 is box at step
840. If the t el ecob it [ ) : dde, i.e.
operating with a cal ‘ LU | ' I}d

step 834 to the voice nai T& ane ) : 2
840. * If the tel econmunicatTons oMt T 1L & 10 Stamooy-node, the
incoming call is routed at step 836 to}?[(?stéﬁ 850. In step 850, a ring
signal is generated and the RDS el ectroni c- equi pnent deactivates the
vol une of the el ectroni c audi o system If the incomng call is not
pi cked up, the incomng call is routed at step 850 to the 15 voi ce nai
storage and forwarding mail box at step 840. If the incomng call is
pi cked up, the incomng call is ' -
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converted to a call in progress at step 860. Once the | call in

progress has term nated, the tel econmunications unit is disconnected
or' "hanged up" and the RDS el ectronic 20 equi pnent activates the vol ume
back to a normal condition and sets the tel ecommunications unit to a
standby node in step 870. Referring nowto FIG 20 there
IS shown an wooespssustrati on of yet another aspect of the péefSeysioor?

i nvention. The conbination of use of the nodular unit 31 is thus
illustrated with its placenent within a ity | met er 410. Uility
meters nunerically register the magni tude of itens such as
electricity, gas, or the Ilike. It should be noted that either nodul e
31 or 131 could be 30 used2in such a conbi &3 i on dependi ng on the need
for an external antentda. Reference tg“hodule 31 and not to

nodul e 131 is for purfpqa
I ncl udes a nounting. 4l ot

neter 410
Cipn of the nmodul ar unit

of 11TTustrag on ®dn
g@11 for th b g

31. The slot 511 iR Ip 12 -Qﬁ;af nt al
opening 513. 8 : odga d 515 for
mating with the{4ogAector 33 of the nodule 31,: The neter WO
96/ 39753 _ / SE96/ 00741
- 29- 410 has a display 414 for displaying the nuneric
i nformati on of the meter 410. A cable 418 connects the di splay 414 to
the nuneric information of the display 414 to preassigned pins of the
mati ng connector 514.

J4a

A

{

34
FIG. 9

FIG. 11 /



5 Still referring to FIG 20, the connecting end 134a of the

modul e 31 includes a recess 134 which houses the connectors 151 and
154. The connector 151 is preferably a coaxi al connector adapted for
coupling to antenna 138, whi | e connector 154 is constructed for
connecting external 10 power (if necessary) to the nodular unit 31. The
modul ar wobgivae structure 138 is al so shown in positiopckSE60741
nounting to the end 134a of the unit 31. An AC/ DC power supply (not
shown) provides external electrical powef9to the nodule 31 from
an external source. In one 15 construction of the present

I nvention, the connector 33 of the nmod Srmodified to
recei ve the power from an internal power ﬁ"' QFI5 of the neter 410
t hrough a cabl e 419 and the mating connef ; Stil
refer,ring to FIG 20, in a construction whicp lé I N\ zes the nodule 131

N supply 415 and
by power contacts
contacts

with the
’ in FIG 4). The
in the mating

in the mating
connector 514 of the connector 133
(shown in FIG]30(Y . > \ N0g to FIG 20, although
t he present 73 3 o7 N dAusing a neter such as a

utility net
equi pnent gﬁ%%
nmeters, containe y)

other informati on that N&g
dat abase. The present

an antenna 416. The
in the mat i ng
in the mating C?F

contacts 149a a 6
antenna 416 is

readers, pipeline
uce ddneric or

KGR

FIG. 18
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- 30- I nvention applies to both comercial and consuner

"appl i cations. Di scovery of the conbination of a

t el econmuni cations transceiver nodule with a utility nmeter whi ch
provi des nunerical information is considered to be 5 a part of the

pr esent inveahggag ers can receive the numeri cal daicrskvagrayed on
the neter 410 by Jra ing the tele%z ni cati ons nodul e of the neter
410. This all ows t he user to not |y capture data fromthe neter
410, but also to performrenote surveillance and nmanagenent of the 10

site, reader, or other equipnent. The
whi ch operates on a packe
provi des a secure trgﬂﬁni~
on a nodul e such as
service by 15 repl aci §
As described above it
have. mul ti pl e uses.
relatively thick, @43thg
el ectroni c equi pnent\
for receipt ]
a standard PCMCI 4

zen\of a nodule 31 1
43 such £~£\G§Iti4

) e size of a i 0 nbdem
2 ézgand
i nodul™e.
units 31 and 131
ey may be
articul ar
nodi fied in design
t 31 may include
descri bed

Lt _$49a

and 149b for higher
si tuati ons.

ant enna connecti
I mpl enent ati on of

adapt ati ons r eqRuy ed f d
systens or equi pnen I n t|K
i nventi on enabl es the ‘

920 30 sy | .
910
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construction of nodul ar radi o conmuni cations units for flexible
adaptation to different standards and different ci rcunst ances but
whi ch can be incorporated into a 35 standard card slots in a variety o
el ectroni c devices that are on the market today. w -
96/ 39753 PCT/ SE96/ 00741

-31- wolkad7gs it is believed that the operation and peperocmorar
construction of the systemof the present invention wll € appar ent
fromthe foregoing description, the net h§2 of operation and structure
of the system shown and described 5 h ,gbeen characterized as being
preferred and obvi ous changes and nodi fications may be nmade therein
wi t hout departing fromthe spirit and scope of the invention as
defined in the follow ng clains. WD 96/ 39753

PCT/ SE96/ 00741

256




-32- WHAT |'S CLAIMED | S: 1. In an electronic netering

system of the type where nunmeric information is supplied to a

di splay, the 5 conmbi nati on wth: a nodul e port having a
nodul e connector; and a nodul e havi ng: a
system connector for engaging with the nodul e connect or of
sai d nodul e pQg veddlss : a tel ecomunications pdpbSgatlyVer
for comuni cating data signals with one of a

plurality of standardized wireless netwoigkg in accor dance
with at | east one presel ected conmuni cati on st andar d;
wherein the 15 t el econmuni cat i ons transcei ver

receives nuneric i nformation frop1said di-spl ay through

the system connector of said nodul e pgf@-apt the system

connector of said npodul e, and n.£ai d .
t el ecommuni cati ons transcei ver ni%i said nuneric
i nformati on as said data 622 6 2. The

d_nodul e port and

phe conbi nati on as

| udes an el ectri cal

further i ncl udes

sarc-rodete—eeej vi ng 30

sour ce through the system
connect or of spw®4fodul e

conbitnation as set forth i 2y :
sai d nodul e are of a PCMCI A daer d:
set forth in claim11, wherein sals

power source, and wher ei
t he t el ecomuni cations t
el ectrical power from sa

connector of said npdul e aqd t
port. l

FIG. 17 :

710~

FIG. 18




4,

connector and the system connect or
standard to include power
PCT/ SE96/ 00741
transmtting tyeofiwssd ri cal
t el ecomuni cati ons transcei ver.
forth in claiml, wherein 5
external power source

t el ecommuni cati ons transcei ver
connect or mounted to the Bi@sh]
The conbination as set forth in clain

" The conbination as set forth in claim3, wherein 35
and said nodule are of a PCMCl A st andard,

power from said

said conbi¥M&tion further
being providing el ectrical power to the

sai d nodul e port
and wherein the nodul e

are nodified fromthe PCMC A

WO 96/ 39753

- 33- contacts for
power sour geTisesciian4l

The conbi nati on as set

i ncl udes an

5.

e through a power
g of said nodul e. 6.
h 1, wherein sai d conbi nati on

i ncl udes an antenna, and wherein saio
t he tel ecommuni cati ons t ransceig
sai d ant enna t hrough t he

nodul & 15 connect or of sai d

conmpbl nation further includes

' dul e being coupled with

sai d nodul e and the
wher ei n t he

connect or of
dul e por t}

t el econmuni cati ons transc
network through sai dg3ptegna. 834

st.andar di zed

tes| wi tih sai d

840
\




t

The combination as set forth in claim6, wherein 20
sal d nodul e port are of a PCMClI A standard,
corfnect or and the system connect or

sai d nodul e and

are nodi ?Pgdvﬁlr‘{jﬁ?gﬁe&;%ﬁnP

standard to include at | east one contact for coupling 7 cory
antenna with t t el ecormunlcat [ ons tr anscei ver. 25 A 8.
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(57) Abstract

A conventional utility meter (410) has numeric information supplied to a display (414). The utility meter (410) is modified by
the addition of & module port (510) for a telecommunications module (31). The telecommunications module (31) receives the numeric
information which is supplied to the dxsplay (414), and communicates that numeric information as data signals to one of the plurality of

standardized wireless telephone




