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| NTERFACE FOR PORTABLE COVMUNI CATI ONS DEVI CE This_is a
continuatfion-rn-part of U S - application, serial No. 08/419, 893,
filed April 11, 5 1995. Technical Field The present

I nvention relatesaggnerally to a communi cat i ons i nt epl-3RRos/RABEE NOI €
partlcularly an interface between an external conmunication
source and an aut onobil e radio. Background Art Ext er na
conmmuni cati on sources, such as 15 portabl e cellul ar phones, have becone
I ncreasingly popul ar and are used in many autonobil es.

Unfortunately, in order to use the phones m|-user must hol d the phone
headset to his or her ear, which detracts fromthe ablllty of the
user to properly 20 AINTERBACE| GOROPIRTABLE COMMUNIRATEONS; PEVICE To
overcome this problem devices that allow for hands-free operation of

a cellular phone in a aUtOHBEh+§t{@R:?J) egqged and are shown,
for exanpl e, n?%kano Aue8 } and Ono, U. S
Pat ent No. 4, 905, !Pplicﬂh%@b BexrdplNe. 03141%@\?i%e§ tedpn éuhandset

typically |Q§tallq§95ear the driver's seat and into which the
cel l ul ar phone can be inserted. The devices transmt incom ng
signals by wires fromthe cellular phone to an 30 external anplifier and

speaker system wkechnieal Field st be installed sonewhere inside of the
aut onobi | e, nost |i kel ynenpidsent! daventien desldtesr generallyrto @ t he trunk.

Further, a mcrop dredphpeibErSnywgdil e to
transmt outgoi ngggg uﬂ%%?%éeﬁgligeef“ce' %ﬁé q’L P ¥ WD 96/ 32783
PCT/ US96/ 0488 an interface between an ext erfial communication

source and an automobile radio.

Background Art
External communication sources, such as
b §-1 portable cellular phones, have become increasingly

popular and are used in many automobiles.
Unfortunately, in order to use the phone, a user
must hold the phone headset to his or her ear, which
detracts from the ability of the user to properly

20 and safely operate the automobile.

To overcome this problem, devices that allow
for hands-free operation of a cellular phone in an
automobile have been developed and are shown, for
example, in Takano, U.S. Patent No. 4,845,738 and

25 Ono, U.S. Patent No. 4,905,270. These prior art
devices comprise a handset, typically installed near
the driver’s seat and into which the cellular phone
can be inserted. The devices transmit incoming
signals by wires from the cellular phone to an

30 external amplifier and speaker system, which also
must be installed somewhere inside of the
automobile, most likely on the floor, the dashboard

" or in the trunk. Purther, a microphone must also be
installed in the automobile to transmit outgoing

35 voice signals to the phone.



- 2- Wil e these devices allow for hands-free operation
of a cellular phone in an autonobile, they have several drawbacks.
| nstarTation of the  anplifieérs, speakers m crophone and handset can
be 5 - costly and time-consum ng and is often too conplicated for
t he average user. Al so, such devi ces may crowd t%ﬂnﬁkﬁ%’&?ﬂf t he
aut onobi | e MO%R2S | hrerfere with safe and efficient operatlon thereof.
Further, once the devices are installed, they are 10 fixed in the

aut onobil e and are not easily renoved. Thus, the devices are not
portabl e and cannot be easily nmoved from one autonobile to another.
Thus, there renmains a need for a portabl e - I nterface that all ows
hands-free operation of a 15 cellul ar phone in an autonobile w thout the
need for ext er Wal levithesea ddvices oxldens fomahandgofree costly

and/ or difficul tob&f&éiéﬁ‘tdﬂ% @é‘ilﬁi%ﬁdiﬁ iihs uaeautom»iré they
aut onobi | e. um"rar An interface

nve
connectable to aﬁ'&t%ﬂﬁﬁ' 5% :#'t&ﬁl(}ﬁt§8ﬁr c% %r i nterfacing the
source to a upl&ﬁiﬁ#n(ﬂﬁﬂkﬂgsa nigrophanee apdr handset, cane be

conpri ses asconvebhﬁyv&hd:mwvsehkﬁniﬂg:canmgsaudten%o signals fromthe
source to radio ff@&é’ 'ﬁﬂ-ak:ﬁe av ﬁaﬁ]%ﬁotggé% \%‘;I ch transmts

the radio reguency signal's rein the
audi 0 si gnal s ar 8eViges MR FTOWe tl‘ﬁe“i%?cﬁﬁ) of, theeputomobile and Accor di ng
to one aspect of mbermmuﬁﬁafe ang e f izvienthepernatidre thexlend.i Nncl udes a

m cr ophone PePERSY The? ﬁ?ﬂé@'ﬁ% "i'ﬁg'tglié&’natl.hé?‘
cation source

transmts the outgol ng SI e_ext
and an anptd fi er £3¥84sIR ‘“"’“”%? G Are ateeasily FemoveEner at ed by
t he external 35 Thuspntheidetices apermet \pgoartadlei andncarnot deal s

WO 96/ 32783 easil moved from one a tomobile tB%‘.&&?&‘ 04888
- 3- recei ved. The interf ace | udes e%r f| S connect eibl e to a
battery elim nator tomé'lﬁ)'pq’s"‘ H’e“e or a portab

interface that allows hands-free operation of a

15 cellular phone in an automobile without the need for
external wires and components that involve costly
and/or difficult installation and crowd the inside
of the automobile. :

20 Summary of the Inventiop
An interface connectable to an external
communication source for interfacing the source to a
radio including a radio receiver and speaker
comprises a converter which converts incoming audio
25 signals from the source to radio frequency signals
and a transmitter which transmits the radio
frequency signals to the radio receiver, wherein the
audio signals are reproduced over the radio speaker.
_ According to one aspect of the present
30 invention, the interface also includes a microphone
which receives an outgoing audio signal and
transmits the outgoing signal to the external
communication source and an amplifier and speaker
which reproduces a signal generated by the external
35 communication source when an incoming signal is



external communi cation source from an external power - source. The
battery elimnator nmay also include a 5 battery charger faor charging an
i fternal Tbattery of t he external comrunication source when the source
S not in use. The interface nmay be housed in a cradle into

whi ch the external comuni cation source may be | nser t fepudodrodsssdapt er
pl ug connect P ¥F®veen the 10 source and the external power source, or
in a renote housi ng connectable to the source and the external

power source, Accordi ng to anot her aspect of the present

I nvention, the interface may include a capacitor 15 coupl ed between an

I nterface antenna and the ext er nal= gower source. Accor di ng
to yet anot her aspect of the present i nvention, the interface my

i ncl ude an annuncreceived. ThshiisttettGace cincindem orisncannesaiiehg si gnal
is 20 recei vedeByat BRt€hf diimiha bl N'ES dupplys Powee €sdthe means f or
del aying transm ssion_of_ the ingom i r ' %fwe to
the radio to al | of*F8FRal c%%ﬁtggﬂt'%vﬁie%dfg{ Q%%Pﬁai rﬁ&; ccordi ng
to a further aspespuvee: hcThe datteryselinminator may alge iRelyde, & nay

include an RBDS pattetyo@sdigdre folrOEhaF@ilsgridri iinteanadnbattiery ofct i vat e
and/or adj ust an gng?{gg&&i Oc%() 388’&1&5 SRl whidn the sbide Y& | ncom ng

signals fromthe ) nircation source. e Interface may
al so 30 i ncl udBokednsusey (Thendmterfage iwmihe howsegnin a cradde,, nytjon
to the radi o, whi ghtsoywniéen rae Glitetial coommication sedrce smealker or

0 S0 O 3o dacena, Y eopi g Wlocthbl b i

i nterface may | ncl utle volce fecoghitlon means to epable a yser

WO 96/ 3276310 source and the external power soursey, BEQBP@WL{“*

- 4- t 0 cohbuslingheomndatablle tonthei sauram andutbe external t he
radi o through voi pewef "HERHSe According to an alternative

enbodi nent of the resent .inven jon, an interface is connectable 5
bet ween a portabl e cel?ﬁgﬁféihﬁnﬁ? ARqther;agpect é¥'t%8ePFﬁ?Eﬂt¢3hone f or
interfacing the finvenphome the dinterfacermay cinglsidedangapacin® recei ver

and a speakp. Theoupled betWédrn AP inBELEAES Entdnias apuveheWhi ch receives
phone operation siqgpals %ron1éguidﬁgégable phone and 10 transmts the

signals to the fi XBYpRBHLE &onverter which converts inconing
audi o signals from According to yet another aspect of the present

invention, the interface may include an annunciator
which develops a tone when an incoming signal is

20 received by the external communication source and
means for delaying transmission of the incoming
signal from the interface to the radio to allow for
adjustment of the radio.

According to a further aspect of the present

25 invention, the interface may include an RBDS
transmitter for transmitting a command to activate
and/or adjust an RBDS radio to a proper freguency to
receive incoming signals from the external
communication source. The interface may also

30 include means for transmitting identification
information to the radio, which may be reproduced
over the radio speaker or displayed on a radio
visual display panel. Still further, the interface
may include voice recognition means to enable a user



the fixed phone to radio frequency signals, and a transmtter which
transmts the radi o frequency signals to the radio receiver, wherein
the audio 15 sighals are reproddcCed over the radio Speaker. T
According to a further alternative enbodi nent of the present

I nvention, a systemfor interfacing a portable cellu Q%B@ﬁsto a
radi o i ncl udeYO263I%Er converter which converts a sigﬁgp el ween
power 20 | evel s and an interface connectable to the cellul ar

phone. The interface includes a transceiver which conmuni cates with
t he power converter and the. cel lul ar phone, a converter which
converts incom ng audi o signals frangthe phone to radio frequency 25
signals and a transmtter which transmts the signals for
reproducti on over tdiecontitiol. the external tcvsndicgtion sanricel apd/eher

enbodi ment of the ¢he radicsthbbudi WiildeO tomp@nad! erface connectable to an
audi o produci ng device for interjacin he devi ce to di o
including a radio receiwrggﬂga %p‘&\%&%ma%xvﬁom‘ﬁ‘g@?’% 8gn Fter which
converts inconi ng pEesent inventiomalan fingertaceals connestadbleg device to
rag! 0 f srequwmb&t&ny mﬁ?ﬂ&?r phbhé Nand gﬂ&fi‘xba the her el
radi o frequency si vi a,an_apt enn e.r 0, recepver, erein
t he audi o signals égiﬂéiﬁﬁ,gaﬂegdfbrrkﬁ%ef%aﬁ3p36?€§7%£?ed ph°gg 3%

PCT/ US96/ 04888 radio including a radio receiver and ;» speaker. Th® t he
radi o speaker, andisteérfate LAE1GAeW £ dransceivle! Witith ideeedwegnna and an
external power so | ch. | p r [.O. 5

Brief Descripti onué)lf"erﬁeo gﬁﬁés&ﬁ%% £¥em Qlﬂ—?f&%a@%aﬁggégka%? agr am of
t he externaf®9 trangpite Shei eignas to ther fixed iphane.a@e of the

present invention convexryerwhich ooriverassdacohing audio sigpalst fwsom 10

Fig. 2Ais an iso i ' 8 ' or e, Nterface
of the present i n\r%lét i%’%ﬂde%%ea?&ncﬁ%(uﬂ&i%nfrgqug?ﬁb eﬁ.%el%l'urgé aphone
inserted into tr‘ﬂ?ﬁ&?ﬁF&dVE?ch transmits tg?g?‘ﬁﬁ?i@?‘H“FPﬁﬁnentary pl an

view of the 15 signaliec thotbe madio Fegeidr, cwhexslimghehaudiet abl e
cel lular phege; gjignals areFkﬂ?réﬁiééa AerSeHB  Fadio IspaRbran al ternative
adapter plug housing f%éo@ﬁik& E"é faa(.:f%r%iie;'hglternative embodiment
of the present invention, a system for interfacing a
portable cellular phone to a radio includes a power
converter which converts a signal between power
20 levels and an interface connectable to the cellular
phone. The interface includes a transceiver which
communicates with the power converter and the
cellular phone, a converter which converts incoming
audio signals from the phone to radio fregquency
25 signals and a transmitter which transmits the
signals for reproduction over the radio.

According to a still further ambodiment of the
present invention, an interface connectable to an
audio producing device for interfacing the device to

30 a radio including a radio receiver and a speaker
comprises a converter which converts incoming audio
signals from the audio producing device to radio
frequency signals, a transamitter which transmits the
radio freguency signals via an antenna to the radio

k13 receiver, wherein the audio signals are reproduced



present invention; 20 Fig. 2D is an isonetric view of a further
alternative renote housing for the interface of the pr esent

| NVenti or; Frg. 3 is a block di agram of an enbodi nent of

the interface of the present invention for use with 25 a standard
portabl e ceIIuIar Phone wherein alternati ve enbodi gent s
are shown inW s%kwhed i nes; Figs. 4A and 4 en jOIned
i n side-by- S|de fashion at the simlarly lettered Ilnes conprise a
30 schematic circuit diagramof the interface of Fig. 3;

Fig. 5is a block diagramof a prior art 3 watt fi xed phone power
conversion systemfor use with a per sabl e cel |l ul ar phone; . WO
96/ 32783 PCT/ US96/ 04888

Fig. 5A is a schenavex theagrasiiicospeaker, iand a capacitor Taunled nt er f ace of

Fing--d%S: ot th ;fé&%n @uéaafﬁhﬁskamﬁm&?am mﬁ rm#r& -
e odl nen (0] e 1n ég/ acelgF e ggese Irzl_\ésg 1 Oon or use w

t he power conver si Flg 7 is a block
di agram of a further ~al ter nat ive errbodl ment of the present invention
I ncl.udi ng ang nt er g cel | ul ar phone

with a radio and a pomqir%orlvirtgrbigckq}qi;g 893&% quer

transm ssi ons of the pho | oc |agran1of
anot her embodi ment communicajrion, sopresckR & ingarface Rf Hd@n interface

for I nt er f apragerst Sit:ﬁutitabﬁnsnawhmtedncwmg; Ceagorsiated with a
radi o; 15 E éﬁ , @ bl ock di agram of yet anot her
enbodi ment of the h#ébr I’nvention including a i nterface for

i nterfaci ng¥® external Bmeh é&tFBn13°‘°tri°SUGFUe°§AQFFE?q%ﬁm o Broadcast
Dat a System radi o; heuling for the inEégtadH)otsthebbnetnnhaiyunnuibnst|II

anot her 20 e”bPHéMngof f)f 111k "bhofe | {ddididd idto
interface for inte £5ac a dlglt conmput 1 ng devi ce wth a radio.
Detail ed Descript 9&#5 Referring to Fig. 1, an interface 10
bet ween a exter rﬁq-c@rﬂmisl safragmentarycplan vimsh ofs theportabl e

cel lular phage W tSraald HitsiRGCBEAFid, 2N)dekciddifg the portapikl! OWs for
hands-free operatlonlfﬁ th%nphone 12.

Pig. 2C is an isometric view of an alternative
adapter plug housing for the interface of the
present invention;

20 Fig. 2D is an isometric view of a further
alternative remote housing for the interface of the
present invention;

Fig. 3 is a block diagram of an embodiment of
the interface of the present invention for use with

25 a standard portable cellular phone, wherein
alternative embodiment components are shown in
dashed lines;

Figs. 4A and 4B, when joined in side-by-side
fashion at the similarly lettered lines, comprise a

30 schematic circuit diagram of the interface of Fig.
3;

Fig. 5 is a block diagram of a prior art 3 watt
fixed phone power conversion system for use with a
portable cellular phone;



While the interface 10 is adapted for use with an 30 aut onobi l e radi o
16 to allow a driver or passenger of the autonobile to operate the
phone 12 hands- free, 1t should be noted that the interface 10 may
alternatively be used in a different environnent, if desi red.
Further, the invention is not limted to 35 cellular p y be
adapt ed for N@%FHE any WO 96/ 32783 "R soBbes™
PCT/ US96/ 04888 -7- ot her
external communi cation source, such as a portabl e communi cation
device like a | aptop conputer and nodem a facsimle nmachine or the
like. Further, the interface is easgly¥ adapted for use 5 wth a
st and- al one audi o produci ng devi ce, such as a cassette deck, a
conpact disc player, aRigui §atisnalschematicsdiagran of ithsopyier, act t he

li ke. {t@,ﬁ@tﬁgggggcgoof SpfpMB3ti bl e with any st andar d
radio 16, such as that oun Lo 0 aut ogobi | radio 16

i ncl udes a radio anten ég' is 18§i%°11$ ?go e‘é:rﬁfﬂaféie # 22 and one
or nore speemkadinent Gﬁethhtm#mcsooﬁl |M§R§’é=s invention
antenna 26 wai ch CW&&B&& %&hp%r&ﬂﬂvﬁraﬂéﬁmtu of Fig. )

I n one enbodi nent, wn_i n_Fi |nterface 10 may
be housed in a cradl e ?é} 7 ﬁs 9§1° Qgrggt? c?nef he i nsi de of an

autonobile to altmiﬂ'ﬁeﬂpheﬂ%ﬂ@ quoH'ShPﬂﬂﬂgF vﬁft"fMJ-Pne
aut onobi I e. The phmmxigSahnSﬁtéeﬁwtnzaadtéet@bﬂfg a porrabbe cradle 28

and a first connec th an
i nterface socket 3.%9{1@1%& Bﬁbﬂgmﬁgghen& i ca ﬁé n‘?%,éé éqit’ggﬁ%A) of the
phone 1017 THer Joasting| the| pRYeridranse est—em &beophone;

which mates with a powsigsoekés anblosh@imapgram éficaritither epboddméfdt An

existing battery ebf iapdesBhtOinfention inBhabiy GRINGHettabe fofoCket 38
on the cradle 28 v cor X ower rom an external
power sour C:L“‘EPE tacing Sss"é{"&%"ld’éﬁ E‘5 M phone

12. The battery el wikna gmddbag 36 may al so 30 I ncl ude a battery

charger to qBarge an 'rttgrnél is a blodildidgratiloflydthandithae 12 via the
second connect or : .

1habegimtie 35! Eﬁycéﬁ%teﬁtti nleRE o i Bipecen® "' 1T )
as a DC socket 46 imnfiaceoforcinterfaring\ar ezternal qowmunicationor ner t o
power the interfacgodfteandthh@ Radio Broadcast Data System radio; and
Fig. 10 is a block diagram of still another
20 embodiment of the present invention including an
interface for interfacing a digital computing device

with a radio.

Detalled Description
25 Referring to Fig. 1, an interface 10 between a

external communication source 12, such as a portable
cellular phone with a phone antenna 14, and a radio
16 allows for hands-free operation of the phone 12.
While the interface 10 is adapted for use with an
30 automobile radic 16 to allow a driver or passenger
of the automobile to operate the phone 12 hands-
free, it should be noted that the interface 10 may
alternatively be used in a different environment, if
desired. Further, the invention is not limited to
k1 cellular phones and may be adapted for use with any



WD 96/ 32783 PCT/ US96/ 04888
- 8- phone 12 froma standard electrical outlet in a hone or

offrce. Also, the cradle 28 may include a socket 48 for receiving a
nonaur al or stereo headphone plug. 5 The interface 10 may
alternativel )‘vbe @%{s}ed in an adapter plug 50, such gspédsgnsae Shown
in Fig. 0 i ch is connectabl e between the cellul ar phone

12 and the external power source 42. In this enbodi ment, the
interface 10 is easily installed by 10 i nserting a connector 52 _
di sposed on the end of a cord 54 into the interface socket 32 of the
phone 12 and connecting the adapter 7plug 50 to the external

power source 42. The adapter plug 50 which houses the interface
15 10 and t he otherrexternalngeppunpicabion gourGe SR @8 2 to the

cradie 28 may, forp&ﬂﬂe,comuhmaﬁiabldhvice nkanaompstapjwuitbc
cigarette lighter gk&qn§§¥%2;ia%LSSim }?(3 éﬂiﬂiypglgg Qf ernal power from

an autonobil e lve ured to 20
connect to any ot hERrEhe%y 33 ﬁE? °‘511Y adapte: RB%%P*th to Fig.
2D, the intesface ﬁﬂm&y stisid-alone anhﬁo redueiagedevidte, asuchmaseahousi ng

o canneet o SEE D SR BE ) ot it

connector 57 mhlch |s |nse socket 32 on the
portabl e phone 12.8¥%EeBqd Hgeo game, 9% khe ddkes g 56, which is
substantially siml|ar The inmufabe tmtiaarcpnplartrtbmetmitlplw 36 shown in

F: g. 2A e ;Sstm&i & ¥aBibNig, t&fc@lﬁsomltl %oﬁimsa:t:s%tnk%dI I gB; ;e[ery o
plug receptacle for s pQ i

the interfad® 10 afgE $§¥£&°" TBﬁr?%é#) gﬁﬁgfges §'tadfs 'ﬂ% eRD8shoul d be
evident fromthe fBegoiregeiver 20, an amnkiﬂigtezaowm&ynueOKDUGCG in an
adapter plug, a eakéié“¥4e Oﬁhé-{ﬁEEEfié@PH%'Rﬂsgriﬁﬁmhdé§3hhde conponent s

oo o7y JCverd e iee & UhEh G A ithUEA S50 antenna 'O
i8.
15 In one embodiment, as shown in Figs. 2A and 2B,

the interface 10 may be housed in a cradle 28 which
may be attached to the inside of an automobile to
keep the phone 12 from shifting within the
automobile. The phone 12 is inserted into and held
20 by the cradle 28 and a first connector 30 inside the
cradle 28 is mated with an interface socket 32
(shown schematically in Figs. 1 and 4A) of the phone
12. The cradle also includes a second connector 34
which mates with a power socket (not shown) on the
25 phone 12. An existing battery eliminator plug 36
may be connected to a socket 38 on the cradle 28 via
a cord 40 to supply power from an external power
source 42, such as a car battery, to the cellular
phone 12. The battery eliminator plug 36 may also
30 include a battery charger to charge amn internal
battery 44 of the phone 12 via the second connector
34 on the cradle 28 when the phone 12 is not in use.
The cradle 28 may include additional features,
such as a DC socket 46 capable of receiving power
35 from a transformer to power the interface 10 and the



-9- Further, the cradle 28, the adapter plug 50 and the

renmote housing 55 illustrated in Figs. 2A-2D all allow the interface
10 to be easily instarted tn and renoved fromthe autonobile. 5

The interface of the present invention nmay be used with any portable
cellular phone or with a portabl e phone and 3-watt B gxwersi on
system WOSBYSB3 3 | | ustrates an enbodi ment of the interface

for use with a portable cellular phone, such as a 10 Not orol a PT series
flip phone. The interface 10 i ncl udes an audi o frequency to radio
frequency converter 58 and a radio frequency transmtter 60.

As noted above, the interface 10 may al so g ncl ude a battery
elimnator 62 and a battery charger 64 or 15. may be connectable to a

separate battery phonend2ofrom a standardsiegptrisialgoutlet in a home \\en
the interface 10 by 528966! €hAleR,! BRe cradle ¥ mdy @nethdellflsdrkete 12, the

h f bl
S0 P Ehe Bobpyr Foah e SeaBRHEEn L del B bRk SO e 2

phone 12 without ®a¥WBRi ng power fromthe i nt er nal phone battery 44.
Further, when the phonehdZihteriadce 10 may dltweiatiivedy béchdiddrin char ger

64 preferabl y e |nt I h.gn 5 he phone 25
12 will be operati onaﬁnﬁggﬁ Q’F%@ 3 ?@c%‘gnec J?}%hrsﬁ% ﬁ‘%r# ‘erface 10.

| nconi ng comuni c2Ci-oWhiekynis §%§F§b§°b‘3"§‘fﬂ?n the cellplar phanena 14 from
an external comupaRcaniotite externalcpdbwéd sowrceomzert B twmismudi 0 signals by

t he phone 30 ;gth t f sl Qasgiig' ter
58 converts the signals ?ﬁaomée{{l}dtﬂ@?kpgﬁ‘enf&ei astly m‘gﬁo frg%lrjency The
radi o frequhcy 348 farting A connectpp 524 Eheierd ofii®% frequency
transmtter cof@ 54 iio rtheki dnterfacersdttketi azt bﬁ the phomee 135

antenna 26 and th a 8 6/ 32783
BT US96) 04388 &nB2dbAnES £y End ad&ﬁt&f‘i&’mﬁ%eto the extéé’ﬂa%w b

embodi nent, the tPINEFi BPRXCE P2+ ansnits the SI gnals at a
predet ermi ned frequencPhéoadapter plug 50 which houses the interface

15 10 and the battery eliminator plug 36 which connects
to the cradle 28 may, for example, be insertable
into an automobile cigarette lighter plug receptacle
for supplying external power from an automobile
battery or may alternatively be configured to

20 connect to any other external power source.

Referring to Fig. 2D, the interface 10 may also
be incorporated into a remote housing 55 connected
between a battery eliminator plug 56 and a phone
connector 57 which is insertable into the interface

25 socket 32 on the portable phone 12. The battery
eliminator plug 56, which is substantially similar
to the battery eliminator plug 36 shown in Fig. 2A,
is insertable into the automobile cigarette lighter
pPlug receptacle for supplying power from the

30 automobile battery to the interface 10 and the
portable phone 12,

As should be evident from the foregoing, the
interface 10 may be housed in an adapter plug, a
cradle or a remote housing or may 1nc1ude components

35 in several of these structures or other structures.



transmni ssi on over a selected FMor AMradio ' frequency. The signals

are received by the radio 5 antenna 18 and radio receiver 20, _and are
anprified by tfie radio anplifier 22 for reproduction over the

radi o speakers 24. When the interface 10 is connected to the
interface socket 32 of the phone 12, the phone's 10 i nt s B er
(ear pi ece) an¥OMRAHphone (mout hpi ece) are disabled and al | audio
signals are sent to the interface 10. A m crophone 68 converts
acoustic energy into electrical sound signals and provi des the
signals to the cellular phone 12, 15 allowing the user to operate the
phone 12 hands- free. ~Ag shown in Figs. 2A and 2B, the
m crophone 68 may be incorporated into the cradle 28 and/or the

cradl e 28 nmay i nclEnkthersothet cr@dXer28;0thecadapten ping 50 apdckher nal
m crophone that neyestel ﬂéﬁﬁiﬁedsﬁtiﬁmrated in Qtiy. l2as2bi amlin the

bi | | h 0 h
N R ooy gt e L
cord 54. In the FH{FDQMBdeREGU|hh#nauﬁONthlenterface 25 10, the

m crophone 6§ may be cefgeghearidcd fux F&n@bﬁesent :.thS.thmiﬁ by a

flexible wire mhlch I a_user t | I op the

m crophone 68. %rﬁylm %%83&118?%5 one %é’% Egegl inked to
the phone 12 by wipextabiet phoneiand @thbmmonverﬁpa gyYstepre.
Referring again tcrfg.gs 21108eratés dnembddiment of the dnterfaceunie a

speaker 72 and a s&&a honeﬂl I1leC bef fuldil ?ﬁqﬁorqugﬁeaghg |nternal

ri ngi ng of en an | ncom ng I'S recelve

Fur t her, thé°speak‘€9'=°rzlan§'1‘amﬁ#'ﬁ drlip, PhPRS+ dé"’!f i"t'n'f"‘*\/\tf’ges/ 32783
PCT/U896/04888 includes an audio frequency to radiﬁLﬁrequgncy back-up for
reproduci ng i NCOM &ghyedkef 58 IR Sa '!fad.io fr éf‘%ﬂn&ﬁi‘t&e?oko.

oper ational . Referrln% al.so to pegke

k and
S ol o Cis Thtaa”Rpgvey the AnSeZtage SO may BI2R IRELIA8|Ag S0 or
the 5 renot e howstiteyySélimimator &2 andak| batterys @hargekc64 or | ocati on

in the autoggbile.pay pe connectiifld ivdia"GepaPitsl Wettedyeb1iREnabsRker 72 .

alerts the user to victmhvate a /orll%une the radio 16 to a proper
frequency to recei signals. After the radio 16 is
properly adjusted, When the interface 10 is connected to the

portable cellular phone 12, the phone 12 preferably
receives power from the external power source 42 via

20 the battery eliminator 62 to enable operation of the
phone 12 without dAraining power from the internal
phone battery 44. Further, when the phone 12 is not
in operation, the battery charger 64 preferably
charges the internal phone battery 52 so the phone

25 12 will be operational when the user disconnects the
interface 10.

Incoming communication signals received by the
phone antenna 14 from an external communications
cell 66 are converted to audio signals by the phone

30 12 and sent to the interface 10, where the converter
58 converts the signals from audio frequency to
radio frequency. The radio freguency signals are
then transmitted by the radio fregquency transmitter
60 to the radio receiver 20 via the interface

35 antenna 26 and the radio antenna 18. In accordance



the driver activates the phone 12 to answer the call, such as by

pressing a "send" button on the phone 12. To initiate an outgoing
call, the driver —adjusts theTadio 16 to the proper frequency before
15 di aling and sending the call. The interface 10 may
transmt signals to the radio 16 at any sel ected FM radL o
frequency. WO9%BIM®E FCC strictly regul ates the use of rad?éﬂ%w
frequencies for all signals over 100 mWbut the 20 phone signal s
transmtted by the interface 10 fall bel ow t he FCC regul ati on range.
To elimnate interference with other radio signals, the interface

10 may transmt the signals at a normal Lyjgacant frequency, such as

87.9, 88.1 or 88.3 MHz, that is 25 unused by FCC radi o signals.
Accordi ng to an awithnahéveshssidiméntontheftrdnenitter 60 Mteansmits t he

interface 10 may iRl Wigndil at a prafBBFhAIEY rE@qilhey #owel ops a tone
signal to alert e, user en aﬂ |€€£rpa{1%tc§kl | §i6 €cel ved by the 30
phone 12. The infEPPEELSEPIRYER 8oSRAEF Fofk Fa420 78 which starts
to run when the afwequency: e signals are rasedvegsbyhthe gradiao signal s
ol ock 78 1 une 1 o Satenns 18 diredfo) SesIRGS ) BAd! A ey L e conds,
The delay is prov'rbgeg[‘FoT"‘ﬁfé Wgri'g?‘er 22 £°R/\6%F§E7g§°n' oWt the '
PCT/ US96/ 04888 radio speakers 24. - 12 - to adj ust

the radio 16 before incoghey i GAter8aetS10 is confb6téd apsrend ed fromthe
interface 10. Thu

even i f.th er_.actiygte one 12 to
answer the abﬁﬁsﬁgfoﬁ%cﬁ%eg?aago % ?’ﬁmfdjx%étgﬁ#rﬁb&gel%nal s 5
will be trkhsnitiagesnadrepaaker {earpiece) And gicrophongdj ust the radio
16. Aqmotthpleid) arieudibBabled tridally audidsigmlis are of the

present inventi onsfggefén{ﬁé 'RGertlci®o. A mid gﬁgtﬁzr%i 0 Al

circuit 10 to deve oper.atl onal commands 6. Wen
t he por t abASoRSELG| epergyoibteoelectrigal soupd) signple and

transmtter 60 seprovddesgtind sigmalleped tiye tdedluddrophone 12,command circuit
30 to the ragdio rgiqbythgbhd User to ofbt SR MR bh¥ndCil tigas-2d] USt the

vol une and/or 15 tuné the radio 16 to the appropriate frequency to
receive the call. ¥88Prher, if desired, a ringer t one devel oped by
the phone 12 when an i Asoshown dal Figs. 2A amd r2R;eithedmicmophone £8sni tted by

the interface 10 may be incorporated into the cradle 28 and/or the

cradle 28 may include a socket 70 for connection to

20 an external microphone that may be installed at some
other location in the automobile. 1In the Fig. 2C
embodiment of the interface 10, the microphone 68
may be incorporated into the adapter plug 50 or the
cord 54. In the Fig. 2D embodiment of the interface

25 10, the microphone 68 may be connected to the remote
housing 55 by a flexible wire which allows a user to
optimally position the microphone 68.
Alternatively, the microphone 68 may be linked to
the phone 12 by wireless transmission or by a

30 separate wire.

Referring again to Fig. 3, the interface 10
may also include a speaker 72 and a speaker
amplifier 74 which reproduce the internal ringing of
the phone 12 when an incoming call is received.

a5 Further, the speaker 72 and amplifier 74 provide a



to the radio 16 for reproduction over the radio 20 speakers 24 to alert

the user of the incomng call, elimnating the need for the speaker
72and anpl1fier 74 and the annunciator 76 in the interface

10. When the user hears the ringing over the radio speakers 24, the
user sinply activates the phone 12 25 to receive the capdrrusosnasss
Simlarly, w¥h%¥8ut going call is initiated by the user, the radio
command circuit 80 and transmtter 60 may signal the radio receiver
20 to activate and/or adjust the radio 16 to the 30 appropriate .
frequency so that signals received by t he phone 12 can be heard over
the radi o 16. According to anamher alternative enbodi nent of
the invention, the interface 10 may transmt the Signals_ to the
radi o receiver 20 back-up £arcrepxipducings incoping ' ¥RARMEAIRIBNEE [ adi 0 (10.7
MHz) . The w0d0r2@4132183is not operational. Referring also to

PCT/ US96/ 04888 - - fier 74 i g er medi at e
frequency signals Fias-, 22528 h‘é’r’er%ﬁﬂager 72 m%gn%% e?rfd sﬁl 1"3% f or

transmi ssi on over hawsedadnothe cradig 28y: thecadaPtsT RSSO PF HPChe need
to adjust the rendttd houdlni0s5 qfmayc beainstalleh @t some other

Further, the radi C d.ci i recei ve caller
AT o Ly dynce.

identification inf , .S the nunber fr n1mﬁéch t he cal
originated, fromthe The ripging Hﬁ?ﬁﬁﬁ?°ﬁﬂe°??§n§ﬂ?t?&ﬁgkﬁf y transnit

t he i nf or nedicktd ahehasendte ddtivater an@jer dewne thie) radioa@&wers an
incomng call. This Jj ti  fitiweed over the
radi o speakers 24%‘1%&’@&@% aye %@ge\?ieixglég‘is ay ﬁ | .of the
radio 16. 10 Hignals-o ASEREN %i#%i%q:léo ﬁaV’%R%§ﬂ¥rﬂ§%&8§°%-

menory to store thehe aidiveri denivatesitthen phbne 12| b6 anawer the

I'f desired, the i'k&ﬁia ch0 aBBYy b SEkd ity WI®a@na® buttotiche th@cogni tion
CiI‘CUit82WhiChV\DUC{ﬁ afPy % i

| I'ow_t he”, river to di d ecei ve
calls by voice  Phon&gddwmnde éﬂﬂt%ﬂ‘feo\hnc8ﬁ§98§3?y°% lddsE-i'FEr gggg%{ér ation 20
and control of theadinstablthecehlibals fivothe]proper frequangycpefere yojce
recogni tionygi r cui di S andCsending @ RAAed to the radio command circuit

80 to all ow t he ﬂseerin%:%gggégz on%r}& %ngggkttgf%éﬁ(yeﬁolggghrough

voi ce commands. 25 conmmuni cat 1 0] may i ncl ude
a voi ce recogniti oradictlénakhenyi netected FM g5cAM radio LFAQUERF¥s t he phone
12 to connect to tfige GRtd st¥ictly regulates the use of radio

frequencies for all signals over 100 mW but the
20 phone signals transmitted by the interface 10 fall
below the FCC regulation range. To eliminate
interference with other radio signals, the interface
10 may transmit the signals at a normally vacant
frequency, such as 87.9, 88.1 or 88.3 MHz, that is
25 unused by FCC radio signals.

According to an alternative embodiment of the
invention, the interface 10 may include an
annunciator 76 which develops a tone signal to alert
the user when an incoming call is received by the

30 phone 12. The interface 10 may also include a clock
78 which starts to run when the annunciator 76 first
develops the tone. No signals will be transmitted
from the interface 10 to the radio 16 until the
clock 78 runs for a predetermined delay period, such

35 as 10 seconds. The delay is provided for the user



the user may dial the phone 12 through voice commands which are

interpreted by the cell 66. The 30 i nterface 10 of the present
invention is conpatible —  WwWth Thrs type of Voice recognition system
wi t hout the use of the voice recognition circuit 82. If the

cell 66 returns a signal to the phone 12, the signal ]

reproduced oVEQ 2433 adi 0 16. WO 96/ 32783 petiushnifiss

PCT/ US96/ 04888 - 14 - Fi gs.
4A and 4B, when joined in side-by-side fashion at the simlarly

| ettered |ines, together conprise a circuit diagramof the Fig. 3
enbodi nent of the interface 10, ixnglzudi ng the m crophone 68 and 5
speaker 72, as designed for specific use with a Mot orol a PT series

flip phone and transnahistnthe radio 16 befoxei inddning yoiceqsdgnylsfl 87.9
Miz. Conponent are Veﬁlﬂéﬁiééé&%%ﬂ 43S jAkereste AUY. DTRAW, ebeRei Ny

under st ood that su al ues and i nte ed circuits

articular 1 r
shown in Figs. 4A ihdhmzuser act “téj?ertéfypb?@ﬁp%irﬁp fﬁ”f'ﬁg géﬁse t hat
ot her conmponents call beforedthe tzadix 26clip Badjusted, noasignddsce with the
present invegtion.u{iy e erahbfii ttds BeforeUtfle user had2timg 86 nodified by

one skilled in the t f 15 ansm ssion at any AMor FM frequency or
for conpat i%‘ﬁ‘ﬁ"y%et ﬁ"ﬁﬁ/ J&)é'her portabl e cellular phone,

i ncl udi ng phones nanuf &scerding\toekfartaer alternatjvesgsbediment
Panasoni c, Bouch osf Giteepresent Oinventi®ng' thei Ohterface 10l fdy

Mot or ol a MC2833P n , transmitter
OP1-A & B nﬂéﬁyﬁ%ga 9, command F&ﬁg}'“ 80 to develop

anplifier 10 qperagional commands for fRe, yadipN 6. oWBeR the )5 @,
portibi@s cBMfulam phictieon2 receives 4l call, the

4
5.6 volt zener diOE%E”’FﬁﬁXSﬁZZgi%Eﬂgiﬂf signai develoﬁédvﬂ&ttﬁgnfﬁdﬂéogz

D1 . pf
capaci t or gommand circuit 80 to thejzadio receiver, 20 to c3, 4
68 pf capacitor automatically activate, adjust tiWe pfolmmpaantpor

15 tune the radio 16 to the appropriate frequency to

receive the call. Further, if desired, a ringer
tone developed by the phone 12 when an incoming call
is received may be transmitted by the interface 10
to the radio 16 for reproduction over the radio

20 speakers 24 to alert the user of the incoming call,
eliminating the need for the speaker 72 and
amplifier 74 and the annunciator 76 in the interface
10. When the user hears the ringing over the radio
speakers 24, the user simply activates the phone 12

25 to receive the call.

Similarly, when an outgoing call is initiated
by the user, the radio command circuit 80 and
transmitter 60 may signal the radio receiver 20 to
activate and/or adjust the radio 16 to the

30 appropriate freguency so that signals received by
the phone 12 can be heard over the radio 16.

According to another alternative embodiment of
the invention, the interface 10 may transmit the
signals to the radio receiver 20 at the intermediate

3s FM frequency of the radio (10.7 MHz). The



C6, C9, C14 470 pf capacitor WD 96/ 32783

PCT/ US96/ 04888 - 15 - C7
CIo, C24 10 pf capacitor C8, C12 1000
pf capacitor C10 18 pf capacitor C11
100 pf capaC|tor 5 C13, C19, C20, C21, 1 [err]fp@ﬁ@@ﬁmhﬁﬁ
Cc22, C23 WO 96/3278 4700 pf capacitor Cl17,
C18 100 [err]f capacitor L1, L3

136 nH i nductor 10 L2 adj ust abl e i nductor (-
210 nH) L4 1[err] H i nduct or R1, R14
1 Klerr] resistor R2 - 13 - 390 K[err] resi st or

R3 270 Klerr] resistor 15

150 K[ err] resi st ointermediatmsfregyency Siguais °VerriQH’QH§5r:F‘Fég'stor
R6 signals in@ Kitbﬁ]fdﬁ%ﬁmusim ové¥ any radio

SRSTJ [Rgr2 ,r] - gsi SLOT tput £ | g¥f] {gpjrn%tmg the neggt#[ﬁj%tr fRlest or 20

442 Kl err] resistoradio 16 toRa]lpariiculax fregmency. 200 [er] resistor
R16 5 Furthelf|, cthé r&dicicommand circkitl 80 may

“nterface 100 . réSrive catier dealitfEic pom&wﬁfgﬁ r e 2 one
i nterface socket 3the pimber:Sxpp;whichithf oalds °r1 PFﬁy tgﬁd 2 are
connected to the bphémeé \1land BAeOtransmitter630( mayttransmitarthee battery
el imnator plug 36lnféimation to the radio 16 before the driver
10 answers an incoming call. This information may then
be reproduced over the radio speakers 24 or
displayed on a visual display panel of the radio 16.
The radio command circuit 80 may also include a
memory to store the caller identification
15 information.

If desired, the interface 10 may also include a
voice recognition circuit 82 which would allow the
driver to dial, send and receive calls by voice
commands and allow completely hands-free operation

20 and control of the portable cellular phone 12.
Further, the voice recognition circuit 82 may be
connected to the radio command circuit 80 to allow
the user to adjust and control the radio 16 through
voice commands.

25 The external communications cell 66 may include
a voice recognition system wherein once the user
activates the phone 12 to connect to the cell 66,
the user may dial the phone 12 through voice
commands which are interpreted by the cell 66. The

30 interface 10 of the present invention is compatible
with this type of voice recognition system without
the use of the voice recognition circuit 82. If the
cell 66 returns a signal to the phone 12, the signal
will be reproduced over the radio 16.
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- 16 - supply power to the phone 12 and the interface 10.

In order to disableThe rniernal speaker and - i nternal m crophone of
t he portable cellular phone 12, pin 4 is connected to ground

t hrough pul | - down 5 resistor R16 and a constant five pQldaSaidace 1S
provi ded to BY52PPa the sinple shunt regul ator conpri si ng
resistors R13 and R14 and zener di ode Z2. When pin 4 and pin 5 are
term nated as descri bed above, the internal speaker and m crophone
of the 10 phone 12 are disabled and access to these functions

becones available at pins 7 and 8. Specidixggpldy, t he outgoing audio
signals fromthe user are provided to pin 8 and the incom ng

signal s that wWRilgs . néA nand \ABe whepr jained in side-dyr-gidec of the

15 phone 12 arfudiid dedthe® Pimilarly lettered 1linEi; Hogeer&pne 68 is
connected to pin 8 of the

hone i nterface cket h the
m crophone °%Hﬁﬁﬁﬁﬁ 8r°%¥?%iﬁké%§2"R %gtgﬁ%ﬂéiéﬂT%sggﬁgégéﬁgge
requires that the ¢hfthe dotprfiace bko aringlyding; the micnephone 68 and
;at_ﬁproxi mat 3! st tZOaﬂa&dtol-/bs fea&adwkw Bpeéific use wighvalt 5)0 bi as.

e zener diode rgan s n e royi de a
constant voltage ?hwoq'o&%s%gpﬁt%%’r %Jhlé’ hm(?%% %%g@@%%sgégﬂzggi s al so
used to dekh® JRdde 36.ak ta iRegquencyYcPEst7 «&MiiZec fomponent

values/descriptions are set out below, it being
understood that such values and the particular

10 integrated circuits shown in Figs. 4A and 4B are
merely exemplary in the sense that other components
could alternatively be used in accordance with the
present invention. PFurther, the circuit could
easily be modified by one skilled in the art for

15 transmission at any AM or FM frequency or for
compatibility with any other portable cellular
phone, including phones manufactured by Nokia, GE,
Mitsubishi, Oki, Panasonic, Bosch or others.

20 Naue Description
Ic2 Motorola MC2833P narxrow-band
transmitter
OP1-A & B 1LM358 Dual operational l
amplifier
Q1, Q2 2N4401 NPN transistor '
2% Q3, Q4 2N4403 PNP transistor
21, 22 5.6 volt zener diode '
zZ3 8 volt zener diode
D1 1N4002 diode
30 C1 34 pf capacitor
c2 _ 33 pfggggacitor !
Cc3, C4 68 pf capacitor
(4] 47 pf capacitor
C6, C9, Cl4 470 pf capacitor




25

voltage to the inverting anplifier OP1-A through the
filter conprised of capacitors C21 and C22 and

RC

resistor R8

WO 967 32783
- 17 -

passes through the DC bl ocking capacitor C23 and is
a’ P18 er OP1- A,
resistors R9 5

the invertin
t he val ues of

PCT/ US96/ 04888

generated by the m crophone 68
.. PCATORobhddsssl DY
the gain of which is determ ned by
and R10. Capacitor Cl6 stabilizes the

The AC si gnal

m cr ophone anplifier circuit 84 fromthe effects of input

capaci tance and resistor R11 stabilizes the effects of out put

capaci tance to reduce the tendency of thei1s = hi gh gain anplifier
circuit 84 to oscillate. 10 Al l input circuitry grounds are sumqred
t oget her g anal 0g ground prp_b 0 e phone interface

socket 32. However] MAB& o/ oind of aopi ;| Besckipbion s—eonnecteat—tP

t he power ground Jiew,l cxe, eas

in

20f pf ecapardior3?. Thi s qround|n.

route
circuit.

15

eli

] SS ancrhum no

&8, &

phone interface Scccﬁo 32 mhlch nor rmal |

igob:g

T rface
; %ﬂa@i's, Rokace

1sopf deapacitor transmtted tp

the earpiece of t

10

15

20

25

Bpone Lo, 1S 100 pf capacitor
Ic13, €19, c2o0, c21, 1 pf capacitor
c22, €23
| C15 4700 pf capacitor
€17, Cis8 100 uf capacitor
L1, L3 136 nH inductor J
12 adjustabl;iinductor (~ 210 nH)
L4 1uH inductor
Rl, R14 1 KN resistor
R2 390 KR resistor
R3 270 KN resistor
R4 150 KR resistor

R5, R17, R18, R21

47 KN resistor

5.6 KN resistor

500 N resistor

R7
R8, R19, R20

2.7 K2 resistor

R9, R22, R23

10 KN resistor

R10

442 KN resistor

Rll, R12, Rl13, R1lS

200 N resistor

R16

56 KN resistor

R21

560 0 resistor

30

Referring to Figs. 4A and 4B, the interface 10
is connected to the portable phone 12 by the phone
interface socket 32, which comprises eight pins.
Pins 1 and 2 are connected to the battery eliminator

62 (or to a separate battery eliminator plug 36) to



20 connected to pin 3 of a transmtter chip I C2 through a

signal buffer circuit 86. The buffer circuit 86 conprises the
non-inverting anplifTer OP1-B referenced to the +8 volt supply. The
resistor R12 provides current limting protection for the input 25
to the anplifier OP1-B and the resistor R24 provides PCTR p for
t he signal pPE% _"ﬁt pin 7. The resistor R22 controls%ﬁﬁﬁﬁi%n of
the anmplifier OPI- WO 96/ 32783

PCT/ US96/ 04888 - 18 - Bto anplify
t he incom ng audi o signal for nmodul ation by the transmtter chip

| C2. The resistor R15 isolates the xsitput of the anplifier

OPlI-B fromthe capacitor |oading of capacitors C19 5 and C20. The

out put of the anpl supply gowep te ¥i® phone 12:a3nd| the tintexfacepdP- of the
speaker amplifier 74 hr ough .capacitor 520 and is_al so connected to
pin 3 of tHR ?’Fdoﬁ?sﬁf’t%é? ﬁ@mﬁ h® i #88F c1o.

The speaker anplifj i ] t ol bl b1d ce11t1bP pRLA&I Vel y high
I nput i npedance anﬁ%w oluti%gfswéﬂl 0@:%e§g%g to %Ieri ve thfe,ﬁ8 ohm | oad of

the speaker 72. 12, pinllaeiscébmddtedits giduhdStitagh patlBdobhas of the
I nput to the speaker anplifier 74 at one-half of the +8 volt supply
val ue. TransBstor x@siston Rifsamd a constant five volt source is

provided to pin 5 via the simple shunt regulator
comprising resistors R13 and R14 and zener diode 22.
When pin 4 and pin 5 are terminated as describead
above, the internal speaker and microphone of the
10 phone 12 are disabled and access to these functions
becomes available at pins 7 and 8. Specifically,
the outgoing audio signals from the user are
provided to pin 8 and the incoming signals that
would normally be reproduced at the earpiece of the
15 phone 12 are provided to pin 7.

The microphone 68 is connected to pin 8 of the
phone interface socket 32 through the microphone
amplifier circuit 84. A Motorola PT series phone
regquires that the input to pin 8 be an audio signal

20 of approximately 0 to 0.5 volts peak-to-peak with an
8 volt DC bias. The zener diode Z3 and current
limiting resistor R7 provide a constant voltage
supply for the microphone 68. Diode 23 is also used
to develop an 8 volt bias noiseless reference

25 voltage to the inverting amplifier OP1-A through the
RC filter comprised of capacitors C21 and C22 and

rasistor R8.



15 R19 forma voltage follower referenced to ground and

transistor (B and resistor R20 form a vol tage follower referenced
to the +§volt supply. The out put of the two cross-coupl ed

foll owers @@, R19 and B3, R20 is connected to a conplinentary

fol | ower rising transistors 4 and QL at the se

of the anpllfvgpﬁggnghe AC conponent of the signal f|s pushed and
pul | ed t hrough the capacitor Cl17 and across the voice coil of the
speaker 72. The speaker amplifier 74 and speaker 72 reproduce the
25 ringing of the phone 12 when an incomng call is recei ved and
al so provide a back-up system for - 17 =W 96/ 32783

PCT/ US96/ 04888 - 19 - reproduci ng

i ncomi ng voi ce signal s'l‘hecbcm igenerated b:pmmanﬁsrpphpne #8dio 16 is
non-oper at i onal

narr ow barﬂ?’t’te&nm?‘f%‘? X ani’?ﬁ%g“% °d1§2&raéz$h3'|\’/§:2f%3p
was designed to f%i?@?ﬂrbfaﬁu Yirlvertih 'Eﬁé{p lifier oﬂlﬁhepﬁﬁaeéaiﬁ‘ the 49

Mhz frequency ban circul onent val ues havée been

altered to all ow of whichhgs!déturiiiried byOthe cvslives o rebistdrdrrmdcast
band. The transmtter chip I1C2, with aSSOCIated 10 circuitry, conprises
t he audi o fr&quenmana ®1Padi Qapacztor C16 stabilizes the microphone

amplifier circuit 84 from the effects of input
capacitance and resistor R1l1l stabilizes the effects
of output capacitance to reduce the tendency of the
high gain amplifier circuit 84 to oscillate.

10 All input circuitry grounds are summed together
at the analog ground pin 6 of the phone interface
socket 32. However, the ground of amplifier OPl1-A
is connected to the power ground pin 1 of the
interface socket 32. This grounding route

15 eliminates hiss and hum noise in the interface
circuit.

The incoming audio signal at pin 7 of the
phone interface socket 32, which normally would be
transmitted to the earpiece of the phone 12, is

20 connected to pin 3 of a transmitter chip IC2 through
a signal buffer circuit 86. The buffer circuit 86
comprises the non-inverting amplifier OP1-B
referenced to the +8 volt supply. The resistor Rl2
provides current limiting protection for the input

25 to the amplifier OP1~B and the resistor R24 provides
a pull-up for the signal present at pin 7. The
resistor R22 controls the gain of the amplifier OP1-



frequency converter 58 and the radio frequency transmtter 60 of the
I nterface 10. The transmtter chip IC2 is coupled to the
crystal oscillator 88 Torned by crystal” XI, inductor 15 L4 and
capacitors Cl and C2. The output of the oscillator 88, which
operates at 22.025 Mz, is buffered and appears at Q#%E% t he
transmtter WO9%RB2®ELhip | C2. Pin 3 of the transmitter chip or s

the input to an internal variable reactance circuit. 20 The incom ng
audio signal fromthe signal buffer circuit 86 applied to pin 3

m xes with the output of the crystal oscillator 88 to FM nodul ate
the audio signal on the oscillatoggcarrier. The output is

t hen connected to a frequency doubler circuit formed 25 by capacitors
C3, &4 and C5 ang todampdify xhellimcoming awditpwiigoalt fiexrfrequency doubl er

feeds into the base of an internal radio freguencx transi st or
anplifier modpiatiom by the transmitter chip ICZ. The

PCT/ US96/ 04888 R - - ..at pin 13 of
the transmtter 5ﬁfb'F?§.Rﬁ§m§q9%ﬁgfﬁafhe °“tP"taﬁE|Fﬁ?e??P}%f%ﬁﬁnn nation
Wi th capacitors @p1agdesdm the capacitbs! fdauing 32dcBpaciters ghector L1,

forms a second frequency doubler circuit, the output of which is 5
fed throughsthe @Babt2cki rMhe apetputtoptCilke ianpd.ifier OP1-B is AC
coupled to the input of the speaker amplifier 74
through capacitor C20 and is also connected to pin 3
of the transmitter chip IC2 through capacitor Ci9.
The speaker amplifier 74 is a current'anplifier
10 with relatively high input impedance and low output
impedance to drive the 8 ohm load of the speaker 72.
The resistors R17 and R18 place the DC bias of the
input to the speaker amplifier 74 at one-half of the
+8 volt supply value. Transistor Q2 and resistor
15 R19 form a voltage follower referenced to ground and
transistor Q3 and resistor R20 form a voltage
follower referenced to the +8 volt supply. The
output of the tweo cross-—-coupled followers Q2, R19
and Q3, R20 is connected to a complimentary follower
20 comprising transistors Q4 and Q1 at the second stage
of the amplifier 57. The AC component of the signal
is pushed and pulled through the capacitor C17 and
across the voice coil of the speaker 72. The
speaker amplifier 74 and speaker 72_reproduce the
25 ringing of the phone 12 when an incoming call is

received and also provide a back-up system for



| ast stage anplifier at pin 8 of the transmtter chip I C2.

The | ast stage anplifier, which includes an internal_radio

f requencytransistor and associated 10 resistors R2 and R3, capacitors
C10, Ci11 and C13 and i nductor L1, conprises a linear anplifier
havi ng an out put whi ch appears at pin 9 of the tranfghﬁg

chip 1C2. Thi%O¥A2®% is connected to the inductor 2, which is
tuned for nmaxi mum radi o frequency 15 output. The signal then passes

t hrough the capacitor Cl2 to the antenna 26 for transm ssion to

the radio 16. The output center frequency of the crystal (22.025
WMhz) is thus multiplied four tines - 1bo+ final transmssion to the
radio 16 at 88.1 Mz. 20 Power for the transmtter chip IC2 is
suppl i ed th'awgﬁudinweimnimSVQiee smn@ﬁd neseiyed: byjthe

devel oped across zener dloge Z1. tho Qﬁj 1I\/C2833P IS

desi gned to run oRReRe I8 15 nonT &XaFdPPal- The out put power
of the transmtter 254 EPH&%e #g%ggci)yiscw%qagpenyﬂg@ge of

zener di ode Zl

PCT/ US96/ 04888  pand transmitter manufactured by Motbrola. The chip
Portabl e cel |l ul ar phones have | ow power transm ssion capability
(typically 086 wawas)desiigned to function primarily in cordless

telephones in the 49 Mhz frequency band, but the
circuit component values have been altered.to allow
the transmitter to operate near the FM broadcast
band. The transmitter chip IC2, with associated
10 circuitry, comprises the audio freguency to radio
frequency converter 58 and the radio freguency
transmitter 60 of the interface 10.
The transmitter chip IC2 is coupled to the
crystal oscillator 88 formed by crystal X1, inductor
15 L4 and capacitors C1l and C2. The output of the
oscillator 88, which operates at 22.025 Mhz, is
buffered and appears at pin 16 of the transmitter
chip IC2. Pin 3 of the transmitter chip IC2 forms
the input to an internal variable reactance circuit.
20 The incoming audio signal from the signal buffer
circuit 86 applied to pin 3 mixes with the output of
the crystal oscillator 88 to FM modulate the audio
signal on the oscillator carrier. The output is
then connected to a frequency doubler circuit formed
25 by capacitors C3, C4 and cS and inductor L3. The
output of the frequency doubler feeds into the base

of an internal radio fregquency transistor amplifier



many manufacturers offer systens to boost the transm ssions to and

fromthe cellular phone to 3- 5 _ watts. Fig. Sillustrates a typical
power conversion system 200 for use with a portable

cel lul ar phone 212. The power conversion system 200 conpri ses
a fi ul ar phone 211 with 3 watt transm ssio 06/04888
capabilities‘@ﬁ?@ﬁ%#n hard-wired to a portable celpﬁ?g% phone 212
via a 3 watt interface 213 connected to an interface socket 232 of

t he portable phone 212. The fixed phone 211 is typically _
renotely installed, for exanple, in the trunk of the 15 aut onobi | e and
IS connected to an external power - 200&rce 242, such as the

aut onobi l e battery, to supply power to the fixed phone 211. Once
the fixed athpin 2310f sthey kramspitter FRiR IG3sni TepolRtRAY,

excl usi vely between fixed phone 2 Xher
conmuni cati ons ceﬂ"é’g%iﬁf'a gﬂ %?{ng°gngiép c%"é‘ﬁ'r?ggzifg tg)?&t%.’e' fixed
phone 211. An ant eRadstbés R1 and K, aha PRGGSENE 1NOForRs ai Secbipbl ed and

t he portabl e phone 212 operates exclusively as the user
interface to the ffreguenbgndodiller circuit, the dutputsAfi wvhackcimnatic
di agram of the prior art 3 watt interface 213 connected between the

portabl e 5 fiaéh Ehreughthe RC hleckipg papaaitor Sz Aabe A

last stage amplifier at pin 8 of the transmitter
chip IC2.
The last stage amplifier, which includes an

internal radio frequency transistor and associated

10 resistors R2 and R3, capacitors C10, Cll and Cl13 and
inductor L1, comprises a linear amplifier having an
output which appears at pin 9 of the transmitter
chip IC2. This output is connected to the inductor
L2, which is tuned for maximum radio freguency

15 output. The signal then passes through the
capacitor C12 to the antenna 26 for transmission to
the radio 16. The output center frequency of the
crystal (22.025 Mhz) is thus multiplied four times
for final transmission to the radio 16 at 88.1 Mhz.

20 Power for the transmitter chip IC2 is supplied
through diode D1, resistor R21 and the voltage
developed across zener diode Z1. The Motorola chip
MC2833P is designed to run on any voltage from 2.5
to 9 volts. The cutput power of the transmitter

25 could be adjusted by changing the voltage of zener
diode Z1.
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- 22 - I nput signals and other digital phopne operation

signals are transmitted frompins 3, 4 and 5 of the port abl e phone
i nterface socket 232 to the fixed phone 211 via the 3 watt
interface 213. The 3-watt 5 I nterface 213 al so suppl irgenfosbsmss r om
the fixed WO 921 5ne 211 to the portabl e phone 212 via pin 2 of the

i nterface socket 232. Further, the 3 watt interface 213 conpri ses
transfornmers T1 and T2 which isolate t he audi o signals provided at
pins 7 and 8 of the 10 portabl e phone interface socket 232 and
transmt the signals to the fixedaphene 211.

Hands-free operation of the fixed phone power conversi on system 200

can be acconplished byPertable cpaiularPRPNAS LAVE, AA¥ PAY&%phone 219 for

15 - transmttin outgé);%\égigggﬁz*%%ﬁﬁatﬁg ;,i.)%epatts ana Phone 211,

and an external aipfPFe reproduci hg i ncomi ng
signals fromthe GhxgUmanutactur@P8N8sfds syiitidhs' k6 Bobssac 219 and the

speaker 221 tust be hard-wired to the fixed phone 211 and 20
install ed inside thansnissddns ¢o and from the cElduparsphane rteed— on may be
adapted for use with a 3 watt power conversion systemlike the one

shown in Fi@ 5. RarEssirfid-o 5Fﬂ-§l“GFrﬁE%§)rﬁji%ifbl Power  an alternative
ARG SRt M M LR oS S B
The interface cellular phone 212.
The power conversion system 200 comprises a
fixed cellular phone 211 with 3 watt transmission
10 capabilities which is hard-wired to a portable
cellular phone 212 via a 3 watt interface 213
connected to an interface socket 232 of the portable
phone 212. The fixed phone 211 is typically
remotely installed, for example, in the trunk of the
15 automobile and is connected to an external power
source 242, such as the automobile battery, to
supply power to the fixed phone 211. Once the fixed
phone 211 is installed, phone transmissions occur
exclusively between the fixed phone 211 and an
20 external communications cell 266 via an external
antenna 215 of the fixed phone 211. An antenna 214
of the portable phone 212 is disabled and the
portable phone 212 operates exclusively as the user
interface to the fixed phone 211.
25 Fig. SA is a schematic diagram of the prior art
3 watt interface 213 connected between the portable

phone 212 and the fixed phone 211. User keypad



210 transmts incom ng voice signals fromthe fixed WD 96/ 32783
PCT/ US96/ 04888 - 23 - phone 211 to
a radio 216, elimnating the need to Install the external anplifier
and speaker 221 to all ow for hands-free operation. The
interface 21Q is mlar to the interface 5 10 of Fig.p ggs,éégg It
conprises an %ﬁm"?’r equency to radi o frequency conver{%r

radi o frequency transmtter 260 and an antenna 226 to connunlcate
with the radio 216. The interface 210, however, al so includes a
transcei ver 223 which replaces the 3 10 watt interface 213 of Figs. 5
and 5A and connects ' the portable phppe- 212 to the fixed phone 211.
The i nterface socket 232 of the portable phone 212 is

connected to the iihhput cadgrale and ¢thnﬁrdiyitadephéﬂe operation connected by

awre 225 to the flxed phone 211, In the Fig. K 2A enbeﬁ EEnt of the
interface, the 9"%1‘%1(&"@ H‘miﬁ'ﬁﬂ LH@“ap%Bﬁkét 4 2nd, Bei ves

the wire 255 for gg@@ﬂieo Qﬁt&%ﬁ& %‘&Qﬁtzi?sz to th The

transcei ver 223 reCérves p one oper I'on nalsﬁﬁwnnthe keypad or

nenory of the portghéfe 20 viaPRRaes %&ﬂridmbtﬁa&m :ss.t herne grelett 0 the
fixed phone 211. The phone operation signals include, for

exanpl e, thesi dent ihtextae 203/ hlag suppidesopowkr from the fixed
phone 211 to the portable phone 212 via pin 2 of the

interface socket 232. Further, the 3 watt interface
213 comprises transformers Tl and T2 which isolate
the audio signals provided at pins 7 and 8 of the

10 portable phone interface socket 232 and transmit the
signals to the fixed phone 211.

Hands~-free operation of the fixed phone power
conversion system 200 can be accomplished by
installing an external microphone 219 for

15 transmitting outgoing voice signals to the fixed
phone 211, and an external amplifier and speaker 221
for reproducing incoming signals from the fixed
phone 211. Both the microphone 219 and the speaker
221 must be hard-wired to the fixed phone 211 and

20 installed inside the automobile.

The present invention may be adapted for use
with a 3 watt power conversion system like the one
shown in Fig. 5. Referring to Fig. 6, according to
an alternative embodiment of the present invention,

25 an interface 210 is connectable between the portable
phone 212 and the fixed phone 211. The inﬁerface

210 transmits incoming voice signals from the fixed



portabl e phone 212, pre-programed phone nunbers stored in nenory

and keypad input signals fromthe _25 user The interface
2T0 and T1xed phone 211 are connected to the external power source
242 whi ch WD 96/ 32783

PCT/ US96/ 04888 - 24 - PCT/USYG0S88E €S
power to thewqmﬂﬁhone 211 and interface 210. Power is supplied
to the portable phone 212 fromthe fixed phone via the wires 225.
Alternatively, the interface 210 coul d be used 5 in conjunction with
the existing 3 watt interface 213 of Figs. 5 and 5A and not include
t he transcei ver 223. The interface 210~-of Fig. 6 (less .
transcei ver 223) could be connected sdeﬂg/to the | fi xed phone 211
in place of the extphong ZEltepmoredia @16, elimippating the nsed %@ speaker

3157 110 e s ens ol e g 710
reproduce the interppl rifgl nQ Ak kh&e fdpeihtiionle 211 when an
incomng call is recerved. Incomng 15 vol ce signals are received by
the fixed phone 211 The intertabe r20 cishalimidmrutoctbe cinterfiaice266 and
are converted to audio signals. The incom ng audio
5 10 of Pig. 3 in that it comprises an audio freqguency
to radio frequency converter 258, a radio frequency
transmitter 260 and an antenna 226 to communicate
with the radio 216. The interface 210, however,
also includes a transceiver 223 which replaces the 3
10 watt interface 213 of Figs. 5 and 5A and connects
the portable phone 212 to the fixed phone 211. The
interface socket 232 of the portable phone 212 is
connected to the interface 210 and the interface 210
is connected by a wire 225 to the fixed phone 211.
15 In the Fig. 2A embodiment of the interface, the
cradle 28 may include a socket 227 which receives
the wire 255 for connection to the fixed phone 211.
The transceiver 223 receives phone operation
signals from the keypad or memory of the portable
20 phone 212 and transmits the signals to the fixed
phone 211. The phone operation signals include, for
example, the identification calling number of the
portable phone 212, pre~programmed phone numbers
stored in memory and keypad input signals from the
25 user.

The interface 210 and fixed phone 211 are

connected to the external power source 242 which



signals are then transmtted fromthe fixed phone 211 to the
converter 258 of the interface 210 via a 20 wire 259. The converter
258 converts the incom ng signhals fromaudio frequency to radio
frequency and the transmtter 260 transmts the radi o frequency
signals to the radio 216 via the interface antenna ﬁéﬁmﬂ&ﬂﬁﬂ?ignals
are then repr¥833%over the radio 25 speakers 224. A m crophone 268
recei ves out goi ng voice signals fromthe user and transnits the

out goi ng voice signals to the fixed phone 211 via a WO 96/ 32783
PCT/ US96/ 04888 - 25 - wire 269 for
transm ssion to the external comalggation cell 266. The wires 259
and 258 nmay al so be connected to the interface via socket 227

(Fig. 2A). 5 suppliAasc powergto otke ffindedephane c2htand: iotevfacent

of the present invention, as shown in Fi i nterface 310 may

be adapted for wir#}®ss Power is e%%%ﬁ gheag?ﬁt?%\%“%m%rter 363 to
TS5 e 1wt or B, Sk I L SO0 A8 T s 10
recei ves power from an patieehdtivefS the interfa8¢ £10 Hoh1daC HEPGEEES 2
transcei ver 365 and a
5 in conjunction with the existing 3 watt interface
213 of Figs. 5 and 5A and not include the
transceiver 223. The interface 210 of Fig. 6 (less
transceiver 223) could be connected solely to the
fixed.phone 211 in place of the external microphone
10 219 and amplifier and speaker 221 shown in Fig. 5.
Referring again to Fig. 6, the interface 210
also includes a speaker 272 and amplifier 274 to
reproduce the internal ringing of the fixed phone
211 when an incoming call is received. Incoming
15 voice signals are received by the fixed phone 211
from the external communications cell 266 and are
converted to audio signals. The incoming audio
signals are then transmitted from the fixed phone
211 to the converter 258 of the interface 210 via a
20 wire 259. The converter 258 converts the incoming
signals from audio frequency to radio frequency and
the transmitter 260 transmits the radio freguency
signals to the radio 216 via the interface antenna
226. The signals are then reproduced over the radio
25 speakers 224. A nicrophone 268 receives outgoing

voice signals from the user and transmits the

outgoing voice signals to the fixed phone 211 via a
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2 to the

\Hignacﬁ}}e?%. The wireé.r%% i-‘rﬂderzfsascga ranscei ver

ansmts the 318836 copnectea! fo e AT 8L id alodket @27 t he

as 377 and e signals are received by the transceiver
365, anplifi¢pidy 2&).. repeater 367 and transmtted via the
al antenna 371 to the external communi cations cell 366.

5 According to a further alternative ment

of the present invention, as shown in Fig. 7, an

interface 310 may be adapted for wireless

communication with a power converter 363

to increase

the power of the transmissions to and from a

10 portable cellular phone 312. The power converter

363, which receives power from an external power

source 342, comprises a transceiver 365 and a

repeater 367 installed, for example, in the trunk of

the automobile. The power converter 363

also

15 includes an external antenna 371 for communicating

with an external communications cell 366

and an

internal antenna 373 for communicating with the

interface 310. The interface 310 includes an audio

frequency to radio frequency converter 358, a radio

20 frequency transmitter 360 and a first antenna 326

for communicating with a radio 316 via a

radio

antenna 318. The interface 310 further includes a

transceiver 375 and a second antenna 377

for

communicating with the power converter 363.

25 Outgoing voice signals are transmitted from a

microphone 368 to the portable cellular phone 312.

The outgoing signals are then sent from the phone
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The transmtter 360 then transmts t’he radio

the radi o speakers 324. The operation and
advant ages of the 31k &vd &he interface tyramscpiyer 3thwiehe T'M‘Er 3%%e 310 and
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s cncartotn, Erfhndnsar Ao hreentts the sigRpig,,
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373. The signals are received by the’transceiver i nterface

PCT/ US96/ 04888
210 or 310 may be
cont ai n conpBnent

10

18

20

25

housed in a cradle or an adapter plug or
s365, [amplidied by the repeater 367 and transmitted

via the external antenna 371 to the external
communications cell 366.

Incoming communications signals from the
external cell 366 are received by the power
converter 363 via the external antemna 371 and the
transceiver 365. The signals are then amplified by
the repeater 367 and transmitted via the internal
antenna 373 to the interface transceiver 375 via the
second antenna 377 and are subsequently sent via the
wire 379 to the phone 312. The phone 312 converts
the signals to audio signals and the audio signals
are sent to the interface converter 358 for
conversion to radio frequency signals. The
transmitter 360 then transmits the radio frequency
signals via the antenna 326 to the radio 316 for
reproduction over the radio speakers 324,

The operation and advantages of the interface
210 of Fig. 6 and the interface 310 and power
converter 363 of Fig. 7 are not significantly
affected by the physical layout of the components.
The power converter 363 may be installed in the
trunk or anywhere inside of the automobile. The

i de of

may



these or other structures. Further, the m crophone 268 or 368 and

the speaker 272 or 372 may _be housed o) wifh the interface or may be
installed at sone other | ocation in the autonobile.

Further, the interface 210 of Fig. 6 and the interface 310 of Fig.
7 may i ncl ud%v{,%gﬁﬁt I onal features described in copgfpsdealssyi t h
the interface 10 of Fig. 3, such as an annunci ator and cl ock,

radio command circuitry or voice recognition circuitry.

Fig. 8 is a block diagram of another enbodi nment of the present

i nvention wherein an interface 410 is 15 connect abl e between a

st and- al one audi o produci ng deviee2?212 and an external power source
442, such as an aut onobil e batter The audi o produci ng devi ce

412 may be a casselResxfAge 240,pEI1YimAY é‘a}‘@?““ in a crpdle;ogane, -
navi gat i onal corrpu;g‘,;&téagugléﬂl 050359’@‘,;*19%&1%2?%9{5#@% !blg,h ° he

I nterface 410 recelv € audi"o produci ng

devi ce 412, _thédd)\e¥ lothkbestribturdg]NalFartRer A He MikGepheneand
transmts the radio frequency to a radio 416 for reproducti on over
one or nore radi 0 RN A68/28d thhe speaker 27Zheradtk mayuteuhohsed t he
audi o producing device 412 is transmtted (via, for exanple, a

Wi re) 5 to dfithdhe AnEELENCS % BaYIPS #Peaaiwy ato AeBe; ether

WD 96/ 32783 location in the automobile. PCT/ US96/ 04888

Further, the interface 210 of Fig. 6 and the
interface 310 of Fig. 7 may include the optional
features described in connection with the interface

10 10 of Fig. 3, such as an annunciator and clock,
radio command circuitry or voice recognition
circuitry.

Fig. 8 is a block diagram of another embodiment
of the present invention wherein an interface 410 is

15 connectable between a stand-alone audio producing
device 412 and an external power source 442, such as
an automobile battery. The audio producing device
412 may be a cassette deck, compact disc player,
video game, navigation#l computer, digital computer,

20 or the like. The interface 410 receives audio
signals from the audio producing device 412,
converts the audio signals to radio frequency and
transmits the radio frequency to a radio 416 for
reproduction over one or more radioc speakers 424.

25 The audio ocutput from the audio producing
device 412 is transmitted (via, for example, a wire)

to an audio fregquency to radioc frequency converter



- 28 - 458 contained in the interface 410. The converter

458 converts the audio signals to radio frequency and a radio
frequency transmtter 460 transmits the signals to the radio 416 .
via an interface antenna 5 426. The signals are received by the radio

416 vi a radi o antenna 418 and are reproduced 0VeﬁdﬂM§¥m«wa
radi o speake&oa‘afiﬁ?83 The radi o frequency transmtter 460 preferably

transmts the signals to the radio 416 at a nornally vacant
frequency, such as 88.1 10 MHz . The interface 410 may

al so include a speaker 472 and a speaker anplifier 474 which al so
recei ves t he audi o out put signales 2Brem t he audi o produci ng

device 412. The anplifier 474 and speaker 472 15 tenporarily reproduce
t he audi o signal s 458ccontained in thier dntenface P pr FBGcFAJVEEREe 412 so

that the user can adjust the.,radi,o 416 to the proper
frequency for receét3® ﬁﬁ‘"f'ﬁﬁtéi"gtf?al’é“dr‘f’oﬁ?’?ﬂ% 5 &8 5‘%'“’ frgq?f@ﬁ!lency

transmtter 460. f%éyﬂﬂﬁ?' LRl RO a6t LHafisRicaneget ed to
t he interfé§§a§4f5dfg ?ns rta Iér?h%gian autonngrﬁe *

cigarette lighter gignalseeoptnéradibl 446" viandeCiritiyface antenh® interface
410 to the external power source 442. The interface 410 al so
i ncl udes a OB DC d®6ver The signals arg7repeived by ithes rpdier416 viR various

conponent s of the interface and whi ch may. be connecied to a
battery 444 of thé &8 PREHRA rfd'sdé%gcérﬁl’?‘ﬁf}&“ced ovaF-the
radio speakers 424. The radio frequency transmitter

460 preferably transmits the signals to the radio
416 at a normally vacant frequency, such as 88.1

10 MHz.

The interface 410 may also include a apeaker
472 and a speaker amplifier 474 which alsoc receives
the audio output signals from the audio producing
device 412. The amplifier 474 and speaker 472

15 temporarily reproduce the audio signals received
from the audio producing device 412 so that the
user can adjust the radio 416 to the proper
frequency for receiving the signals from the radio
frequency transmitter 460.

20 A battery eliminator plug 456 connected to the
interface 410 is insertable into an automobile
cigarette lighter plug receptacle 441 for connecting
the interface 410 to the external power source 442.
The interface 410 also includes a DC-DC converter

25 457 which provides power to the various components
of the interface and which may be connected to a

battery 444 of the audio producing device 412 to
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- 29 - supply power to the audio producing device 412
AlTernativel'y,” the DC DC converter 457 need not supply power to the
devi ce and/ or may be i ncorporated into the battery elimnator plug
456. 5 The interface 410 al so i ncludes a capaci t orpctiisscn4sss
coupl ed bet WBEHSBE® i nterface antenna 426 and the battery
elimnator plug 456. The capacitor couples the radi o frequency
signals generated by the RF transmtter 460 to the connection
between the 10 external power source 442 and the radio 416. The
connection between the external power so®Sce 442 and the radio 416

functions as an additional antenna, which is conpletely enclosed in
the autonpbile. supply PoWes te [fhe AvAde PHRARINg Pﬁﬂgﬁfeéi%y reduces any

Preferabl y. the VASEROPLYR o B HEGPe Cakvlrtly, 429, nesd, pee? (0 Chou
100 pF. It shoul CL@IY power €ot@tk detickhandpnfaldy Wwe coupl i ng descri bed
above may ncorporated into any of the disclosed 20
enbodi ments of t hinqorpoeatednints ithe battery eliminatioy pJugs4B6p| ock
chagram of yet anothet . ool o ntSadd hpabUER 498 VeTEI T
coupled between the interface antenna 426 and the
battery eliminator plug 456. The capacitor couples
the radio fregquency signals generated by the RF
transmitter 460 to the connection between the
10 external power source 442 and the radio 416. The
connection between the external power source 442 and
the radio 416 functions as an additional antenna,
which is completely enclosed in the automobile.
Thus, the capacitive coupling greatly reduces any
15 stray emissions of the signals outside of the
automobile. Preferably, the value of the capacitor
475 is in the range of about 100 pF. It should be
noted that the capacitive coupling described above
may be incorporated into any of the disclosed
20 embodiments of the present invention.
Fig. 9 is a block diagram of yet another
embodiment of the present invention wherein an
interface 510 is compatible with an Radio Broadcast
Data System (RBDS) radio 516. The RBDS radio 516 is
25 capable of receiving digital signals which may

include information, such as a name of a song being

broadcast, that may be displayed on a display panel



interface 510 is conpatible with an Radi o Broadcast Data System
(REDS) radio 516. The RBDS radio 516 is 25 capabl e of receiving

di gital signals which may i nclude information, such as a nane of a
song bei ng broadcast, that nmay be displayed on a display panel

WD 96/ 32783 PCT/US%Q?%%g@@aN’
- 30 - wo??ﬁ}f's"‘shovm) I ncorporated into the RBDB radio .

Further, the REDS radio 516 nmay al so receive digital comand
signals which automatically turn on the RBDS radi o 516, and/or

adj ust the frequency and/or vol une 5 of the REDS radi o 516.

Simlar to the other enbodi nents of the gopesent I nventi on descri bed
above, the interface 510 is connectable to a wirel ess comuni cation
devi ce 512, (notsebpwnl ingarpoxbtedpinte the RBDS| radiq fkéh 10

commn cat 25 ¢ huabegh' LA b <adi8 X180k maper perdllS Wiesi oo™
Coventcht oy SngPimans i SHUER, SugbinCliilsy ol St s
frequency. A radiradibeguéenCand/or adjubtathdl ticjuency ahd)or rvolie S t he
signals to the RBDS radi o 516 via an interface antenna 526. The
5 of the RBDS radio 516.
Similar to the other embodiments of the present
invention described above, the interface 510 is
connectable to a wireless communication device 512,
such as a portable phone or the like which
10 communicates with an external cell 566 via an
antenna 514. The interface 510 includes an audio
frequency to radio frequency converter 558 which
receives audio output from the wireless
communication device 512 and converts the audio
15 signals to radio frequency. A radio fregquency
transmitter 560 then transmits the signals to the
RBDS radio 516 via an interface antenna 526. The
RBDS radio 516 receives the signals via a radio
antenna 518 and reproduces the signals over one or
20 more radio speakers 424. The interface 510 further
includes a microphone 568 for receiving audio
signals from a user and sending those signals to the
wireless communication device 512 for transmission
to the external cell 566.
25 The interface 510 alsc includes an RBDS
transmitter 561 which, in response to audio output

received from the wireless communication device 512,



RBDS radi o 516 receives the signals via a radio

antenna 518 and

reproduces the signals over one or_ _20 pore radi 0 speakers 424 The
interface 510 further i ncl udes a m crophone 568 for receiving audio
signals froma user and sending those signals to the Wi rel ess
connunicatio*HQQ%k@E 512 for transm ssion to the exicanuseé/ossss | 566.
25 erface 510 al so i ncludes an RBDS transmtter 561
whi ch, in response to audi o out put received fromthe wrel ess
comuni cati on device 512, WD 96/ 32783

PCT/ US96/ 04888 - 31 - transm'ts

digital conmand s
Wi rel ess conmuni c
adj ust the radio
W rel ess conmuni c

of the present

connectable to an
5

10

15

20

25

ignals to the REDS radea31 - 516. The digital command

signals may automatically turn on the RBDS radi o 516 aﬁgfor adj ust
t he fr equeﬁ%’nﬂkfiﬂ/(ﬂ%‘i&m%ém 8 §ﬁa'F§° RRAR i

evi alh nsmtter
560. The RBDS traﬁg Eﬁi?i%‘i ém&mﬁﬁp ﬁgP%g Pﬁg %eeg *or thg user to

turn on tHd %95565@16‘95:@ Jrﬂ?%h-VhHSusﬂfﬁdmt ion fromthe
ati1on device 512. Li ke the ot her enbodi nents

frequency and voldees cto hrestedilvey thet Aitgnals ffiromethe) i s

ext ernal power source 542, such as
wireless communication device via the radio

frequency transmitter 560. The RBDS transmitter 561
eliminates the need for the user to adjust the radio
before sending or receiving information from the
wireless communication device 512.

Like the other embodiments of the present
invention desciihed above, the interface 510 is
connectable to an external power source 542, such as
an automobile battery, via a cigarette lighter plug
receptacle 541 and a battery eliminator plug 556.
The interface 510 (or alternatively the battery
eliminator plug 556) includes a DC-DC converter 557
connected to a battery 544 of the wireless
communication device 512 and the external power
source 542 to provide power to the components of the
interface 510 and, optionally, the wireless
communication device 512.

The interface 510 may further optionally
include a capacitor 575 coupled to the interface
antenna 526 and the battery eliminator plug 556, as
described in connection with the embodiment shown in
Fig. 8. The interface 510 may also optionally
include a speaker 572 and speaker amplifier 574 for



an autonobile battery, via a cigarette lighter plug receptacle 541
and a battery elimnator plug 556. 15 The interface 510 (or

alternatively the battery

converter 557

comuni cation device 512 and the external power SO Eﬁm%éﬁuﬁp
provi de powerWe8AH® conponents of the 20 I nterface 5L1% and,
optionally, the wireless comuni cati on device 512

interface 510 nay further optionally
coupled to the interface

pl ug 556, as 25

Fig. 8. The interface 510 nay al so optionally

connected to a battery 544 of the wrel ess

elTm nator plug 556) includes a DC-DC

i nclude a capacitor 575
antenna 526 and the battery elim nator

The

descri bed in connectigpn mith the enbodi mrent shown in

and speaker anpl i f tempadariflyr reproducing\@wiio3sigeals received from

- 32 - tenporarily
reproduci ng audi o EhgMireless.copgunicakion d°Vi°Fh§1%M?§ﬁ?§§§t%%ﬁnnjnication

device 512 before B | | erﬁa&gﬁyruskﬁg. Further,
t he i nt erfggésgﬂfulos5%?3?%%%%12&\#?%2% st andar'd 5

PCT/ US96/ 04888

radio. (If the iniRtéPedeed 10 $5UaES0 'edpatible with simndaiahdazdi 0, the

RBDS transmtter
5

10

15

20

25

561 i s not necessary).
radio. (If the interface 510 is used with a

standard radio, the RBDS transmitter 561 is not
necessary) .

Fig. 10 is a block diagram of yet another
embodiment of the present invention wherein an
interface 610 is connectable to a digital computing
device 612, such as a laptop computer and a modem, a
personal communicator, ar the like. Like the
previously described embodiments of the present
invention, the interface 610 includes a audio
frequency to radioc freguency converter 658 and a
radio frequency transmitter 660 which transmit
signals to a radio 616 via an interface antenna 626.

The interface 610 is connectable to an external
power source 642, such as an automobile battery, via
a cigarette lighter plug receptacle 641 and a
battery eliminator plug 656. A DC-DC converter 657
is incorporated into the interface 610 or the
battery eliminator plug 656 and may be connected to
a battery 644 of the digital computing device 612
for supplying power from the external power socurce
642 to the interface 610 and the digital computing
device 612. The interface 610 may also optionally

i ncl ude a speaker 572



Fig. 10 is a block diagram of yet another enbodi nent of the present
I nvention wherein an 10 interface 610 js_connectable tqo a digital
comput i ng device 612, such as a |laptop conputer and a nodem a
personal communi cator, or the like. Like the previ ously descri bed
enbodi nent s Q& }@@h resent invention, the interfacepSdfsdsiasssydes a
audio 15 ? ncy to radio frequency converter 658 and a

radio frequency transmtter 660 which transmt signals to a radio
616 via an interface antenna 626. The interface 610 is
connectabl e to an external power source 642, such as an autonobile
battery, via 20 a cigarette |lighter pBug receptacle 641 and a .
battery elimnator plug 656. A DC-DC converter 657 . in_incorporated
into the interfacdncludera ispeaker 672 andtarspeskeri ABPLILIRY W56 and may

be connected to a _battery 644 of the diqital,k conputing device 612
25 for suppl yPﬁgdﬁBM i %ﬂﬁ"ﬁﬁf'é‘?’hzﬂ“&b ehitte 642 to
the interface 610 i el O ??L.tﬁggpu;g NSescribea iflCMh&e 612. The

y

interface 610 may al so optiona WO 96/ 32783
PCT/ US96/ 04888 embodiment of Fig. 8, the interface- 638G may also | nclude a
speaker 672 and a speaker anplifier 674, am descri bed in connection

with the ot Ser include a capacitor 675 coupled to the interface
antenna 626 and the battery eliminator plug 656.
The digital computing device 612 may comprise,
for example, a laptop computer including a digital
computer and data processor 678, an audio to digital
10 converter 680 and a digital to audio converter 682.
The digital computing device 612 may further
comprise a wireless communication interface 684,
such as a cellular phone, for communicating with an
external cell 666 via an antenna 614, and a digital
15 processor 686, such as a cellular modem, for
processing signals transmitted to or received from
the external cell 666.
A microphone 668 may be internal to or
connected to the digital computing device 612 to
20 receive outgoing voice signals from the user. The
voice signals are converted to digital signals by
the audio to digital converter 680 and are
transmitted to the external cell 666 via the
wireless communication interface 684.
25 Alternatively, the microphone 668 may be
incorporated into the interface 610. Incoming

signals received by the wireless communication



enbodi nents Further, as described in the enbodi nent of Fig. 8, the
interface 610 may also 5 i nclude a capacitor 675 coupled to the

i nterface antenna 626 and the battery elimnator plug 656.

The digital conputing device 612 may conpri se, for exanple, a

| apt op conputer_including a digital conmputer and d ;@ﬁﬁﬁsor
678, an audi 3"{%’36'{8@ tal 10 converter 680 and a digi tgﬁl’t‘% audi o
converter 682. The digital conputing device 612 may further
conprise a wreless communi cation interface 684, such as a cel lul ar
phone, for comunicating with an external cell 666 via an antenna
614, and a digital 15 processor 686, 38ueh as a cellular nodem for
processing signals transmtted to or received from t he external

cell 666. intertaceri6diofiromctBéSextarnad call 666 axe or

connected to the digital caonputi device Q12 t 20 recgi ve out goi ng
voi ce signal s frofPfBNerteg to ‘Pﬂgg signals Ly ee8§9§ﬁ%}ét%u?¥ verted to

digital signals b%on er e aggégléggyé%%&ghtcgggﬁgiéw Sitlatad are

transmtted to the external cell \MrTgESS conmmuni cati on
interface 684. 2py theAligitad! protissdércs8d @rophaendifitanmionpter

I ncorporated into the interface 610. | ncom ng signal s received
by the wirelS®ss cendudatmiprncessor 678 nyy J@ gongerted to audio

PCT/ US96/ 04888

signals by the converter 682. These audio output
signals are provided to the audio frequency to radio
frequency converter 658 of the interface 610, where
they are converted to radio frequency signals and

10 transmitted to the radio 616 by the radio frequency
transmitter 660 for reproduction over one or more
radio speakers 624.

"Alternatively, components from the interface

610 and the digital computing device 612 could be

15 integrated into a plug-in card for a laptop
conmputer. Specifically, the plug-in card may
include, for example, the wireless communication
interface 684, the digital processor 686, and the
radio frequency transmitter 660. Further, the

20 interface 610 (or the integrated card) may include
voice recognition circuitry to allow the user to
completely control the digital computing device 612
hands-free.

Numerous modifications and alternative

25 embodiments of the invention will be apparent to
those skilled in the art in view of the foregoing
description. Accordingly, this description is to be



- 34 - interface 684 fromthe external cell 666 are

converted to audio signals by a digital to audio converter 682.
Simlarly, output signals generated by the digital processor 686 or
the digital conputer 5 and data processor 678 nay be converted to
audi o wodcfhS by the converter 682. These audi o outyin

signals are provided to the audio frequency to radio frequency
converter 658 of the interface 610, where they are converted to
radi o frequency signals and 10 transmtted to the radio 616 by the
radi o frequency transmtter 660 for reproduction over one or nore
radi o speakers 624. Al ternat3sety, conponents fromthe
interface 610 and t he d| taI conputlngndeV|ce 612 could be 15
integrated into &9t earal% a is fap R . Specifically,

the plug-in card ﬂggb the eless
conmuni cati on °ﬁent°<§r Fgégﬁ%gg?ﬂ{‘#u 3?‘33?2{’ proéc}?as\sgogrt %&% and t he
radi o frequency thest Hiddecbstelrryifid Rt thecinvéntion. Niakelf ace 610 (or the

integrated card) may include voi ce recognition circuitry to all ow
the user to detaidsioft thg strictuire maydbgi vetied mubstantdailpge 612
hands-free. Nuner ous nodifications and alternative 25

enbodi ment s>of th‘éim#%rﬁf‘?? fxom the, SRirit of the inveptdonki|led in

the art in view qlbé e QLEIREIVe use of alTSHEbaPEI e ohiA%hYe NS

description is t
within the scope of the appended claims is reserved.



WD 96/ 32783 PCT/ US96/ 04888
- 35 - construed as illustrative only and is for the pur pose
of teaching those skKiTTéd 1n the art (e ——Dbest node of carrying out

the invention. The det a;l“ﬂ“[lmwmﬂuummrre may be varied
substanti al | 5 wi t hout d spirit of ! I on
and the exclé’&%‘f@r{ﬁe of all nodificati ohs #hith are ' %ﬂif%“?he
scope of the appended clains is reserved. PCT/ US96/ 04888 WO
96/ 32783 - 36 - 1. An interface
connectable to a external conmmuni cation source for interfacing the
source to a radi o i ncluding a radi o regcei ver and a speaker,

conpri si ng: a converter which converts incom ng audio signal s
fromthe externalIT@aCIaINBDON source to radi o frequency signals; and

1. An interface connectable to a external
communication source for interfacing the source to a
radio including a radio receiver and a speaker,
comprising:

a converter which converts incoming audio
signals from the external communication source to
radio frequency signals; and

a transmitter which transmits the radio
frequency signals to the radio receiver, wherein the

audio signals are reproduced over the radio speaker.

2. The interface of claim 1, further
comprising a microphone which receives an outgoing
voice signal and transmits the outgoing signal to

the external communication source.

3. The interface of claim 1, further
comprising a speaker which reproduces a signal
generated by the external communication source when

the source receives an incoming signal.

4. The interface of claim 1, wherein the
interface is housed in a cradle capable of receiving

the external communication source.



a transmtter which transmits the radio frequency signals to the radio

receiver, wherein the audio signals are reproduced over the radio
speaker. — 2. The interf her conprising a

m crophone which receives an out goi and transmts the
outgoing signal to t he external rﬂllmmﬂrmﬁmnlﬂurce PCT/USIG/048883. The
interface of WO furt her compresing X speaker which reproduces a
si gnal generated by the external comrunication source when t he
source receives an incom ng signal. 4. The interface of claim1l
wherein the interface is housed in a cradle capable of receiving

t he external comruni catiion source. - 37 -

PCT/ Us96/ 04888 WD 96/ 32783 5.

The interface of clai mSt, wiheecintenrface of Fh%%!f%nu?h@?eﬂau§9ﬁ in a renote
housi ng connect abl e to,the e r.nal €9
6. The interface jcﬂ“lﬂ‘&i"h is %‘é‘?%fr‘f"‘t R FEW smote, Iﬁfﬁ c}%gggnnect able to

a battery elimnatQf 13 external communication source.

6. The interface of claim 1, wherein the
interface is connectable to a battery eliminator to
supply power from an external power source to the

external communication source.

7. The interface of claim 6, wherein the
battery eliminator further comprises means for
charging an internal battery of the external

communication source when the device is not in use.

8. The interface of claim 1, wherein the
interface is housed in an adapter plug connectable
to an external power source to supply power to the

external communication source.

9. The interface of claim 8, further
comprising a battery eliminator for overriding an
internal battery of the external communication
source and a battery charger for charging an
internal battery of the external communication

source when the device is not in use.



supply power from an external power source to the ext erna
communi cati on source 7. The interface of claim6, wherein the

battery elim nator for chargi ng an internal

battery of the external n source when the device is not in
use. %ﬁ The“l uﬂ lﬁl m 1, wherein theepusoshdase’ f ace
i s housed i W33 t uge caonnect abl e to an externa pomer source

to supply power to the external communi cation source. 9.
The interface of claim@8, further conprising a battery elimnator for .
overriding an internal battery of the external conmunication

source and a battery charger for chargingsan i nternal battery of the
ext ernal conmuni cation source when the device is not in use.

- 38 - 10. The 19|t er'l‘lmém}#réﬂa#rﬂ& ckajm Hor TuEBRGYi si ng an antenna
igélgransn1tt|ng the ng agr;% uency qggh&mﬁEgh1thghgraqip1tter to the

fregquency signals from the transmitter to the radio

receiver.

11. The interface of claim 10, further
comprising a capacitor coupled between the antenna
and an external power source which supplies power to

the radio.

12. The interface of claim 1, wherein the
radio is an RBDS radio and the interface further
comprises an RBDS transmitter for transmitting a
command signal to adjust the radio when a signal is

received by the external communication source.

13. The interface of claim 12, wherein the
RBDS transmitter transmits a command to adjust the
radio when an outgoing signal is sent by the

external communication source.

14. The interface of claim 1, further
comprising means for transmitting incoming signal
identification information from the external
communication source to the radio and reproducing

the information over the radio.



receiver. 11. The interface of claim 10, further conprising a

capaci tor coupled between the antenna__and apn external power source which
suppties power to the radio. 12 The interface of claim1, wherein

the radio is an RBDS radio and the i - conpri ses an RBDS
transmtter for transmtting a comnmmmﬂalmwgawst t hecresdsoasedien a
signal is ré@%?%ganby t he external comrmual GatisOMN's ce. 13. The
interface of claim 12, wherein the RBDS transmtter transmts a command to
adjust the radio when an outgoing signal is sent by the external

comruni cati on source. 14. The interface of claim1, further
conprising nmeans for transmtting incom=nggs+gnal identification
information fromthe external conmmunication source to the radio and
reproduci ng the infor &fti oPheinterfaceof clain 14, fulphey, 32783

PCT/ US96/ 04888 comprising a memory to store tﬁa:¥%ébning signal

identification information.

16. The interface of claim 1, further
comprising an annunciator which develops a tone when
an incoming signal is received by the external

communication source.

17. The interface of claim 16, further
comprising means for delaying transmission of the
incoming signal from the interface to the radio to
allow for adjustment of the radio.

18. The interface of claim 1, further
comprising voice recognition means to enable a user
to control the external communication source through

voice commands.

19. The interface of claim i, further
comprising voice recognition means and radio control
means to enable a user to control the radio through

voice commands.

20. The interface of claim 1, wherein the

external communication source is a portable cellular

phone.



15. The interface of claim 14, further conprising a nenory to store
the i ncom ng signal i dentification information. 16. The

interface of claim I, Tarther———conprising an annunci ator whi ch devel ops

a tone when an inco | I l H eived by the externa
communi cat i 3@ n”m ﬂm ,mﬂml nt erface of cl aciydsoendss t her
g MAREEE g

conpri sing ayt nge t ransm ssi en of i ncom ng signha
fromthe interface to the radio to . allow1for adj ustnent of the radio.
18. The interface of claim1, further conprising voice recognition
means to enabl e a user to control the external conmmunication source
t hr ough voi ce conmands. - 4019. The interface of claiml1,
further conpri sing voice recognition nmeans and radlo cont rol

means to enabl e a useRlio Thmtinterfaee afjelaip Jygiherein "?!Rce_ conmands.
o cei s e port aterpaf) Gapuni¥atiof lfrce 1s a"HIGHER] PR ' O"

source is a port
device.

22. The interface of claim 1, wherein the
. external communication source is a fixed cellular
phone and the fixed cellular phone is interfaced to
a portable cellular phone for increasing the power

transmissions of the portable cellular phone.

23. An interface connectable between a
portable cellular phone and a fixed cellular phone
for interfacing the fixed phone to a radio including
a radio receiver and a speaker, comprising:

a transceiver which receives phone operation
signals from the portable phone and transmits the
signals to the fixed phone;

a converter which converts incoming audio
signals from the fixed phone to radio frequency
signals; and

a transmitter which transmits the radio
frequency signals to the radioc receiver, wherein the

audio signals are reproduced over the radio speaker.



- 40 - 21. The interface of claim1l, wherein the externa

comuni cation source is a digital_conputing device. 22. _The
interface of claim1, wherein the tion source is a fixed
cellular phone and the fixed cellul Elliﬁ hmﬂm faced to a portable
cel lul ar pho,g&,fsgh&ncreasi ng the p s of tpleguRoddesds €
cel l ul ar phone 23 An interface connectable between a portable

cel lul ar phone and a fixed cellular phone for interfacing the fixed phone
to aradio including a radio receiver and a speaker, conprising: a
transcei ver which receives phone operation signals fromthe portable phone

and transmts the signals to the fixed=phbre; a converter which
converts incom ng audi o nals fromthe fixed ghone tQ radi o frequency

si gnal s; and a t?‘a'ns gi Apterface (9, MR 23 nEWFNGY  frequency
signals to the r ggﬁgffﬁuvgrniwsﬁ%%agwﬁw'ﬂ %‘p‘r&lﬁproduced

over the radio sp
PCT/ US96/ 04888  yoice signal and transmits the outgoing signal to

the fixed phone.

25. The interface of claim 23, further
comprising a speaker which reproduces a signal
generated by the fixed phone when an incoming signal

is received from the external communications cell.

26, The interface of claim 23, wheréin the
interface and the fixed phone are connectable to an

external power source.

27. The interface of claim 23, wherein the
interface is connectable to a battery eliminator to
supply power from an external power source to the

portable phone.

28. The interface of claim 27, wherein the
interface is housed in a cradle capable of receiving

the portable phone.

29. The interface of claim 27, wherein the
interface is housed in a remote housing connectable

to the portable phone.



- 41 - 24. The interface of claim23, further conprising a
m cr ophone whi ch recei ves an out goi ng voice signal and transmts the

out goi ng signal to tne i xed ilone 25. The interface of

claim 23, further mrmll“wﬂ" ﬂlltm whi ch reproduces a signal
gener at ed by xed pho g signal d from
the external ™ m cations cell. 26. The int eir' é@:W’a aim
23, wherein the interface and the fixed phone are connectable to an
external power source. 27. The interface of claim23, wherein
t he interface is connectable to a battery elimnator to supply
power from an external power source toutje - portabl e phone.

28. The interface of claim27, wherein the interface is housed in a
cradl e capabl e of rec®vi r@e interifaceoot ailladmpRdpcwherein the 29. The

interface of clai m27t e{?e n the interface is housed in a renote
housi ng connect afPtertace ig housed inan adapter plug connectable

to an external power source to supply power to the

portable phone.

31. The interface of claim 23, further
comprising voice recognition means to enable a user
to control the portable phone through voice

commands .

32. The interface of claim 23, wherein the
radio is an RBDS radio and the interface further
comprises an RBDS transmitter for transmitting a

command to adjust the radio when the portable phone

is in use.



WD 96/ 32783 PCT/ US96/ 04888

- 42 - 30. The interface of claim?23,_ wherein the interface
i s housed in an adapter plug connectable to an external power source
to supply power to the pofr-table—phone. : 31. The interface
of claim 23, I [ recogni ti on meanpcgngsetilites € a
ser - cotheE ¢ ne |[NMMIMEARRRINR, ocoh™vol co” ™ Eormnts.

32. The interface of claim?23, wheteih t*he radio is an RBDS radi o and
the interface further conprises an RBDS transmitter for transmtting a.
command to adjust the radio when the portable phone IS in use.

WD 96/ 32783 - 43 - PCT/ US96/ 04888

- 43 - 33. A systemfor interfacing a portable

33. A system for interfacing a portable

cellular phone to a radio including a radio receiver

and a speaker, comprising:

a power converter which converts a signal
between power levels; and

an interface connectable to the cellular phone,
wherein the interface includes

a transceiver which communicates with the
cellular phone and the power converter,

a converter which converts an incoming audio
signal received from the phone to a radio frequency
signal, and

a transmitter which transmits the radio
frequency signal to the radio receiver, wherein the

audio signal is reproduced over the radio speaker.

34. The system of claim 33, wherein the power
converter comprises an external antenna for
communicating with an external communications cell
and an internal antenna for communicating with the

interface.

35. The system of claim 34, wherein the power
converter further comprises a transceiver which
receives signals from the external communications
cell and the interface and a repeater which
amplifies the signals.



cellular phone to a radio including a radio receiver and a speaker,

conpri si ng: a power converter which converts a signal bet ween
power |evels; and an interface connectable to the cellular phone,
wherein the interface includes a—t+anseei-ver—whi ch conmmuni cat es
with the cel | ul ar phone and the iRokGRBREET t ET
whi ch conver O #9328 coni ng audl o] qm‘mmﬂ"'m#'ﬂ !’ romthe pﬁone to a
radi o frequency si gnal , Ca tramsmtt«r which transmts the
radi o frequency signal to the radi o receiver, wherein the audi o
signal is reproduced over the radi o speaker. 34. The system of
claim 33, wherein the power convert<erqgLonpri ses an external antenna for
conmuni cating with an external comunications cell and an internal

antenna for conmuni cat3fhg Whehsystem of jqlaimf 32¢ wherein the 35 The system
of cl aim 34, mher I t converter further co

transcei ver whi ch M%\ﬂéhgfgﬁ R iSeg, 8, RACK ?’hea%&(? ni catl ons

cell and the int epiaefvedard chE§6RhG vole” Bignal JaHd | trdibnli®s EhENAl S.

signal to the cellular phone.

37. The system of claim 33, wherein the
interface further comprises a speaker which
reproduces a signal generated by the cellular phone

when the phone receives an incoming signal.

38. The system of claim 33, wherein the
interface and power converter are connected to an

external power source.



WO 96/32783 PCT/ US96/ 04888

- 44 - __36. The systemof claim33_wherein the | nterface
further conprises a mcrophone which recei ves an outgoi ng voi ce signal
and transmts the si-ghral—to—the—Teltul ar phone. 37. The
system of cl wher ei ace further CONTced eaker
V\%' ch S*DM ceés a S'Hm“fmumllwmﬁw the cellul ar gﬁane 6/6485&3

t he phone receives an incontng®si'gnd! . 38. The system of clalm
33, wherein the i nterface and power converter are connected to an

ext ernal power source. WD 96/ 32783

PCT/ US96/ 04888 _ - 45 « - 45 - 39. An

i nterface connectable to an audio produci ng device for interfacing the
device to a r adi &a-nCMdin'gentmm de A Am anddaxer,

conpri si ng: a .con | erts [ofe] audi 0 signal s
frgﬁ1the gudio prfﬁﬂﬂﬁﬁﬁfgbéﬁvi i“Prtﬁﬁ 4%%#%5 Rafs:

a transmitter whighaig qrmx;ainwr f@ﬁ&rmiva&emrmspsm s via an

antenna to the radio
comprising:

a converter which converts incoming audio
signals from the audio producing device to radio
fréquency signals;

a transmitter which transmits the radio
frequency signals via an antenna to the radio
receiver, wherein the audio signals are reproduced
over the radio speaker; and

a capacitor coupled:between the antenna and an
external power source which supplies power to the

radio.

40. The interface of claim 39, further
comprising a speaker which reproduces a signal
generated by the audioc producing device when the

device is activated.

41. The interface of claim 39, wherein the
interface is housed in a cradle capable of receiving

the audio producing device.

42. The interface of claim 39, wherein the
interface is housed in a remote housing connectable

to the audio producing device.



receiver, wherein the audio signals are reproduced over the radio

speaker; and a_capacitor coupled between the antenna and an
external power source which supplies power to the radio.

40. The interface of claim 39, further ing a speaker whi ch
reproduces a_ signal gener at eil““ 1‘ I mnﬁﬁl du0| ng dges t he
device is adV?V&F@F “ ‘ f claim39, erg?n t he
interface is housed in a cradle capable of recei ving the audio
produci ng devi ce. 42. The interface of claim 39, wherein the
interface is housed in a renote housi ng connectabl e to the audio
produci ng devi ce. WO 96/ 32783~ 46 - _
PCT/ US96/ 04888 - 46 - 43. The

interface of clai m 3943whdfhs rintevface of igkaim 39 whexeimddenble to a
battery elimnatqQr to suppl ower fro he ext nal source to
t he “audi o 3?‘5855??@1 ’(ﬁ\ﬁdg‘g‘gtgbx\g to's’ ba ghﬁf%%twg‘@ of claim
43, wherein the gypn)v power from the external power source to the

audio producing device.

44. The interface of claim 43, wherein the
battery eliminator further comprises means for
charging an internal battery of the audio producing

device when the device is not in use.

45. The interface of claim 39, wherein the
interface is housed in an adapter plug connectable
to the external power source to supply power to the

audio producing device.

46. The interface of claim 39, wherein the
radio is an RBDS radio and the interface further
comprises an RBDS transmitter for transmitting a
command signal to adjust the radio when a signal is

sent by the audio producing device.



battery elimnator further conprises neans—for-—— charging an interna
battery of the audio producing \A’Lm,mml he device is not in use.
45. The interface of claim 39, m" m. nterface i's housed in an
adapter plug connectabl e t he extdrnal power source to supply power
to the aMNap@2Msoduci ng deV| ce. .46. The | PEHVIGR48880f
claim39, wherein the radio is an REDS radio and the interface further

conprises an RBDS transmitter for transm4zing a command signal to
adj ust the radio when a signal is Mm t he audio produci ng devi ce.

AVENDED CLAI M5 31 Cct ober
1996 (31. 10. 96) : [mﬁi’,ﬁmmg %"Q} lﬁg ﬁ;wg nded cl ai ns
1- 25(6 pages)] : An |nterface connectable 0 an external
conmmuni cation source for int erfaC| ng the source to a radi o including a
radi o receiver and a radio speaker, conprising: 5 a converter
whi ch converts incom ng audio signals fromthe external communication
source to radi o &r equncinter§ace sgonnectable ta am @xhernadr which

transnmts the radicimunicatidilEduereStaParitdr2atifigh atk Gdureel ¥68ra Wherein
(e, 19, fuclo, RS, Bl Uit o ey ihoepiali o
speaker, comprising:
5 a converter which converts incoming audio
signals from the external communication source to
radio frequency signals;
a transmitter which transmits the radio
frequency signals to the radio receiver, wherein the
10 audio signals are reproduced over the radio speaker;
and
an interface speaker which reproduces a signal
-generated by the external communication source when
_ the source receives an incoming signal.
15 ' '

2. The interface of claim 1, further
comprising a microphone which receives an outgoing
voice signal and transmits the outgoing signal to
the external communication source.

20
3. The interface of claim 1, wherein the
interface is housed in a remote housing connectable
to the external communication source.

25 4. The interface of claim 1, wherein the
interface is connectable to a battery eliminator to
supply power from an external power source to the
external communication source.

30 5. The interface of claim 1, further
comprising an antenna for transmitting the radio
frequency signals from the transmitter to the radio
receiver.
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generated by the external connunication source when t he source
receives an incom ng signal. . _The interface of claiml1,

further conprising a n1crop s an outh|I&% voi ce
signal and tr aM@A#I2E83t he out goin jﬂﬂ! jllﬁhe ext er nBFTRRHMAIBR cati on

source. 20 3. The int wherein the

interface is housed in a renpote hou5|ng connectable to the external
conmruni cat i on source. 25 . The interface of claim1l, wherein the
interface is connectable to a battery elimnpator to supply power from
an external power source to the extﬁéna conmuni cati on source. 30

5. The interface of claiml, further~ conprising an antenna for

transmtting the radig Thgliagggg%éa§ggqﬁ£§mfggqhhgﬁegransn1tter to the

radi o receiver.
PCT/ US96/ 04888 compris:ng a capacitor coupled betwgsp_the antenna 6. The

interface of cl ammi5anfextdmal power omgurce whichcsyppliiesr powepl sl bet ween

t he ant enna tRRd gRafsternal power source which supplies power to
the radio. 5 % The interface of claim1, wherein the radi o
is an RBDS r&lio and the-interface further conprises an RBDS

transmitter for transmittiTie dnterfaceonbelaingnal wheredd the the radi o when
a signal is 10 5 ‘iS' i&%@kﬁd&erﬁﬁiérﬁ?& %ﬂmﬂéffééé)&u%eﬂéfe

8. The interface o ereln ran%g1tter transmts a
command to adj usFWElFﬁﬁﬂ}J‘ REDS Gransmittss §8Fn§r§’?ﬁlﬁ'§l P9 8ent by the
external 15 coronmandt stgnalodocadjust the radiogwhdma sigpalate of claim

1, further 310 ¢eERLVESNGY RN exteinal dEtuiivnticEibmn Grtred.Si gnal
identification information fromthe external
8. The interface of claim 7, wherein the RBDS
transmitter transmits a command to adjust the radio
when an outgoing signal is sent by the external
15 communication source.

9. The interface of claim 1, further
comprising means for transmitting incoming signal
identification information from the external

20 communication source to the radio and reproducing
the information over the radio.

10. The interface of claim 1, further
comprising voice recognition means and radio control
25 neans to enable a user to control the external
éommunication source and the radio through voice
commands.

11. The interface of claim 1, wherein the
30 external communication source is a fixed cellular
phone and the fixed cellular phoﬁe is interfaced to
a portable cellular phone for increasing the power
transmissions of the portable cellular phone.

35
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20 communi cation source to the radi o and reproduci ng the information
over the radio. 10. The interface of claim1l, further

conpri sing voice recognition trol 25 neans to enable a
user to cont r¥P%RB3ext er nal source an QWW§W@ﬁﬁb
througn vorce  conmanos. | IINNTINTIVARMIAE " orrace of crarm

wherein the 30 external comrurticatibn sowce 1s a fixed cellular

phone and the fixed cellular phone is interfaced to a portable

cel lul ar phone for increasing the power transm ssions of the portable
cel l ul ar phone. 35 WO 96/ 32783

PCT/ US9/ 04888 4 -49 - 12. An
interface connectabl £ betyeq térface %?ggkghfﬁlﬂég@enpgone and a fixed
cellul ar phone f.or |nter aC| I Xe one to_a radio including

a radi o recei vePOEtRPLe &) %‘Pe a9npr £ §£ .cejlular phone jnscei ver

whi ch receives ﬁhnnmtgﬁmnthe fbteghphenérbma lmadior tablwdinigpone and
transmts the a rﬁdwaﬁ'écéﬂrei'hﬁna'%%dghog eaker, compris gRgyerter which

converts ingom ng aud| als. fromthe fi o radio frequency
10 si gnal Scso §ﬁ‘§‘?ﬁgf't i%lrc?ﬁewﬁﬁsé}f?’gt"ﬁgqé frequency
signals to the saghals eﬁmwé‘he phrtabhle phone am&umamsmigaatlse are reproduced

over the radi o spEA&Es to theaggxéé phone' an interface speaker which
reproduces a signal

e hone wh @p_an incom ng
[eproduces a o Gnal o PR B0, seshicin R, Sater
13. The i nt er f aEégnale | Lxrom P@e fixed phone teon?#i%lﬁ@qa%rophone whi ch

recei ves am@ut gegngls; Voice signal and transmits the outgoing signal to
the fixed phone. a transmitter which transmits the radio

fregquency signals to the radio receiver, wherein the

audio signals are reproduced over the radio speaker;

and

15 an interface speaker which reproduces a signal
generated by the fixed phone when an incoming signal
is received from an external communications cell.

13. The interface of claim 12, further
20 comprising a microphone which receives an outgoing
voice signal and transmits the outgoing signal to
the fixed phone.

14. The interface of claim 12, wherein the
25 interface is connectable to a battery eliminator to
supply power from an external power source to the
portable phone.

15. The interface of claim 12, further
30 comprising voice recognition means to enable a user
to control the portable phone through voice
commands.
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14. The interface of claim 12, wherein the 25 interface is connectable to

a battery elimnator to supply power from an external power source to
t he port abl e phone. 15 The interface of claim further
30 conprisime recogniti ommmmummlma user Pcr?‘h%“'@%?ﬁrol t he
portabl e phone through voice WD 96/ 32783

PCT/ Us96/ 04888 L - I 16. The -
interface of claim 12, wherein the radio is an RBDS radio and the
interface further conprises an RBDS transmitter for transmtting a
command to adjust the radi o when the poggabl e phone 5 IS in use.

17. A systemfor interfacing a portable cellul ar phone to a radio

including a radio rege.ithne inteﬁf&b@dfaléhaiﬁpﬁ%keﬁhereeﬁpthsi Ing: I10 g
a power converter ich co ts_a. si . wee [ levels; an
an interface coﬁﬁg%}aﬂf &n %ﬁ%eri%r? Lﬁqﬁtﬁﬁoﬁ‘é?erettace\qﬁgggﬁrt he interface
i ncl udes comprises A BEDSr tyanstittembor ceraysnittinghe 15  cel l ul ar
phone and the peyRhak@® S ad9hst the radio FheRNMEE irtubiehpronwerts an

I ncom ng aucy 0 4o inslllgenal received fromthe phone to a radio frequency
signal, and a transmitter which transnmts the radio 20
frequency signal to the radio receiver, wherein the audi o signal is
reproduced over the 12di @ spetEsrfor interfacing lf.poktabligstem of claim 17,

wher el n the POWRL) )y ey GRS £6T o COUIYY S621801RY £ 24 2 BbEOIGe OF 25

communi cating w an external comuni cations ¢ an I nternal
antenna for conAhfi Ra¥adip PPeRkere comprisingiface. 19. The
system of aloai m 18, ahpowsm coheeptervidith coavertd e sfignaher conprises a
transcei ver whi gyveen B ' ‘i@@eié?“ﬂé fromthe external communications
cell and the interface and a repeat er which

an interface connectable to the cellular phone,

wherein the interface includes )
, a transceiver which communicates with the
15 cellular phone and the power converter,

a converter which converts an incoming audio
signal received from the phone to a radio frequency -
signal, and

a transmitter which transmits the radio

20 frequency signal to the radio receiver, wherein the
audio signal is reproduced over the radio speaker.

18. The system of claim 17, wherein the power
converter comprises an external antenna for
25 communicating with an external communications cell
and an internal antenna for communicating with the
interface.

19. The system of claim 18, wherein the power
30 converter further comprises a transceiver which
receives signals from the external communications
cell and the interface and a repeater which
amplifies the signals.
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anplifies the signals. - WD 96/ 32783

PCT/ US96/ 04888 20. The systenlof claim17, wherein the
interface further conprises a mcrophone—whi-ch recei ves an out goi ng

voi ce si gnal waReBs@Bansnits the L cel | ul ar PEHB¥E/04888

21. The systemof claim 17, whe ,"'mﬂmm.""mmmerface further conprises a
speaker which repr oduces a ghalt genesated by the cellul ar phone
when 't he phone receives an incon1ng signal. 10 22. An interface
connectable to an audi o produci ng device for interfacing the device to
a . radio including a radio receiveé and a speaker, conprising: 15
a cdnverter which converts inconing 3u o signals fromthe audio

produci ng device to 6ad't&1e syst%ﬁegfewmsl gna ﬁerem the atransmtter
which transmts the radio quency si g via an antenna to the

radio 20 receilpsprt Mr@mecaﬂﬂ%s%ﬁ @1&!@%?%%%%&&% over the
radi o speaker; reedives an outgdifgpecideorsiemanl afddbetramsaitshehant enna and an

external power ﬁhhﬁb HNer to the radi o. 25
23. The |nterf§§§HQ?et al n1f%ﬂﬂgg??ﬁ% conprising a speaker which

reproduces & signal generated by the audi o produci ng device when the
devi ce is.activated2130 The system df.cldim i1T,ewhareiwfthd ai m 22, wherein
the I nter fﬁf&@'rracs%&e&{eablc%m{p&@e@a& lele¥ikeli Phital or to suppl y

Tk T e g
when the phone receives an incoming signal.

10
22. An interface comnectable to an audio
producing device for interfacing the device to a
radio including a radio receiver and a speaker,
comprising:
15 a converter which converts incoming audio

signals from the audio producing device to radio
frequency signals;
a transmitter which transmits the radio
frequency signals via an antenna to the radio
20 receiver, wherein the audio signals are reproduced
over the radio speaker; and
a capacitor coupled between the antenna and an
external power source which supplies power to the
radio.
25
23. The interface of claim 22, further
comprising a speaker which réproduces a signal
generated by the audio producing device when the
device is activated.
30
24. The interface of claim 22, wherein the
interface is connectable to a battery eliminator to
supply power from the external power source to the
audio producing device.
35
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- 52 - 25. The interface of claim22, wherein the radio i s an
RBDS radi o and the interface further conprises an RBDS transmtter for

transmtting a command si gmat—toe—adiust—the radi o when a S|gnal is 5

N .by o ———S Tflllllllﬂlﬂlllﬂllllll”lll

_ 5 -

25. The interface of claim 22, wherein the
radio is an RBDS radio and the interface further
comprises an RBDS transmitter for transmitting a

command signal to adjust the radio when a signal is
5 sent by the audio producing device.
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