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SATELLI TE BROADCAST SYSTEM RECEI VER BACKGROUND OF THE | NVENTI ON.The use of

satel it ewQ9s/3sv49adcast radi o prograns for reception in autRODDEI7Es628
trucks, vans and other nobile platforns has been wi dely proposed for =

| npl'ement ati on (see Repar. r r.al icatigns Conmm ssion,
GEN Docket No. 90-357, %@fﬁﬂﬁ%ﬂ&nﬁ?ﬁ %%%%C%%Eﬁtransm ssi ons
fromthe satellites containing the radlo programs are today at frequencies
between about 300 MHZ and BAGKGROUND AENTHONN hi gher in frequency
than those used today for transm ssion of rad| o0 prograns such as anplitude

nodul ation (AM Thase 6bsatelines to dsiuadcastvadi prdgramisdr receptibhsai on. The
satellite 10 transm ssion may be from one or nore satel lites and from

one or nore r ar eas
where the t%lﬁfoﬁﬁéi)ég %L%él&og%hgta?}fg%ﬁ%gnggoﬁH)étg&é'g% Vi se%gl ﬁﬁ?élof romthe
autonobiles to the sat el I|teé¥ T re eive the satellite and terrestrlal
transni ssi oREPRAsedfor implerpe t‘°“ ler, Fegralni | es, trucks,
etc.), the nobile platformrequi res an appropri ate radio. -Until this

rel ati vel y Commuahigations Comniission, GEN Bocket Nue Q036 7)i Rielegsed ddn. whi ch

w Il require several years, autonobile manufacturers are unlikely to

provi ge theqgap 5)' whéerarreﬁﬁsyan§tf%\nsmeeéétbn@éé &Bﬁ?élﬁfngtﬂféﬁﬂlés' ons in

radi os del i ver e new cars. This
programs are today at frequencies between about 300 MHZ and about

4000 MHZ which are much higher in frequency than .those used ioday for
" transmission of radio programs such as ampli_tude. modulation (AM)
transmission or frequency modulation {FM) transmission. The satellite
10 transmission may be from one or more satellites and from one or mdre
terrestrial repeaters of the satellite transmis.s.ion in areas where. the terrain
or man-made structures prohibit good visibility .from the automobiles to
the satellite(s). |
To receivei the satellite and terrestrial transmissions in the mobile
15 platforms {i.e., automobiles, trucks, etc.), the mobile platform requires an
appl"opriate radio. Until this relatively new sateilite transmission service
becomes widely used, which will require several years, autohobile -
manufacturers are unlikely to provide the capability to receive such
satellite/repeater transmissions in radios delivered with new cars. This
20 means that potential customers with old cars and with future factory

delivered cars desiring such new transmission services must replace their



20 nmeans that potential custoners with old cars and with future factory
delivered cars desiring such new transm ssion services nust replace their 1

WO 98/ 3874 98/38749 PCT/ USSd-B§ARses! St i ng
radi os wi th new radi os which include the capability to receive these =

transm ssions. This is expensive and tinme consum ng, since the renoval of -
the ol d radegisting radidsaitt new radidshwhielwinciude thedapabilityrte fegeiveni ned
technicians at a technical facility. This invention provides a 5 system

to-add a sajipddd trahbmidsiend.! Thig ROGP&IsiVé AaRATBIMS! UhsUPRIRlgY 8indePtHexi sting -
nmobi | e pl atform radi os qU| ckly and easily by anyone. The invention is, in

5275, 863wl h%%ﬂﬁ’—‘ gﬁ%%ﬁé"ﬁ% BR0n AU el radtp ThygPbe difly by,

whi ch |ssued on Jun ) 1994 bo tents itled 10 ".RADI O FREQUENCY
BROADCAST| Neainesiy me U a%aq% DiRyertiansmeviteeUs |
SATELLI TES"; U.S. Pat. No. 5,485, 485 which issued on January 16, 1996
entitbed " mw@mm@myammmﬁm 1BpgaterranEmidsioiOnscdicenNe TWO

LOW COST GEOSYNCHRONOUS SATELLI TES AND HEM SPHERI CAL 15 . COVERAGE

ANTENNAS" | gRfétidg moblfaiplathirm 2adids: quidkNhand eb8ity'8¢ dHyone.
The invention is, in part, related to inventions disclosed and claimed

in U. S. Pat. No. 5,278,863 which issued on January 11, 1994 and U. S.
Pat. No. 5,319,673 which.issued on June 7, _1 994, both patents entitled

10 "RADIO FREQUENCY BROADCASTING SYSTEMS AND METHODS USING
TWO LOW-COST GEOSYNCHRONOUS SATELLITES"; U.S. Pat. No.
5,485,485 which issued on Januéry 16, 1996 entitled "RADIO
FREQUENCY BROADCASTING SYSTEMS AND METHODS USING TWO
LOW-COST GEOSYNCHRONOUS SATELLITES AND HEMISPHERICAL

15 COVERAGE ANTENNAS"; and U. S. Pat. No. 5,592,471 which issued on
January 7, 1997 entitled "MOBILE RADIO RECEIVERS USING TIME
DIVERSITY fO AVOID SERVICE OUTAGES IN MULTICHANNEL
BROADCAST TRANSMISSION SYSTEMS". ;I'he coﬁtents of these four
patents are incorporated herein by reference as though fully set forih

20 here.



January 7, 1997 entitled "MOBILE RADI O RECElI VERS USI NG TI ME DI VERSI TY TO
AVO D SERVI CE OQUTAGES | N MULTI CHANNEL BROADCAST TRANSM SSI ON- SYSTEMS'. The
-contents wo9dms34 four patents are incorporated herein by repCeussusezs
though fully set forth 20 here. 2 WD 98/ 38749 -
PCT/'US97/ 15628 SUMVARY OF THE INVENTI O\I Satellite systens are being

i mpl enented which transmit neEMNET SR Batddlst programs directly
to nmobile ptatforns. Radios in the pI atforms rrust be nodified or augnented
t o accept such 5 Satellite systenss ae beinphienplememnted whishntrassmite additi on of -a
receiver unit to an existing radio allowi ng installation to be acconplished

by any plat M\?lﬁbﬁ&ﬁﬁél r%ndls?éacma%w T%wuﬁbcfw%%aaua%ﬂbmeut W ring

rew ri ng o e nobile p atform e recel ver augnment ation system

: 28! o st apEadps i e blastie s B85l Br 3oBibrtbise Aliper BT ' 210

an antenna unit which can be m)unt ed on the platformor can replace an
exi st Sng celtransmisgionsnihe invention permits the addmon of a receiver unit to an

existing radio allowing installation to be accomplished by any platform
owner or user without special training and without wiring or rewiring of
the mobile platform. The receiver augmentation system includes a
receiver unit which is inserted in an exisﬁng mobile platform radio's tape

10 cassette player or Compact Disk (CD) player slot, and an antenna unit
which can be mounted on the platform or can replace an existing cellular
antenna.

The receiver augmentation system permits the platform

(automobile, truck, RV, boat, light ptane, etc.) éperator to install additional

15 equipment in the existing blatform's radio which allows it to receiQe
transmissions from satellite radio broadcasting systems, typically
operating in the radio frequency range of about 300 MHZ to about 4000
MHZ, and preferably in the range of about 800 MHZ to about 4000 MHZ,
as well as the normal AM and FM transm;ssnons at lower radio

20 frequencies. The satellite radio broadcasting system's transmissions may
come from one or more satellites and/or from one or more terrestrial
repeaters of the satellite transmissions. The augmentation system can be

installed on any existing platform radio which includes an internal tape



The recei ver augnentation syst em permts the platform (autonobile, truck,
RV, boat, light plane, etc.) operator to install additional 15

equi pment wigogiddgeexi sting platforms radio which allows it BOT/USERISER
transm.ssions fromsatellite radi o broadcasting systens, typically =

operating in the radio frequency range of about 300 MiZ to about 4000 MHZ, -
and pr ef er abagsdatte bh€D playeroThalivstiallgtion iveguires abowiring 00 repingigowel | as
the normal AM and FM transm ssions at | ower radio 20 frequenci es. The

satellite raﬁg%maamvétwnwt@ﬁ beldoHesHy il placormyopstatoris withoe or
nore satellites and/or fromone or nore terrestrial repeaters of the

satellite transm ssions. .Ihe augnentati on system can be installed on any
exi sting pl ?8Fﬁ$?§8f‘€a'9\5ﬁgth i ncludes an internal tape 3 WO 98/ 38749

PCT/ US97/ 15628 cassette or CD player. The installation _requires no wring
or rewiring to afje/aseies UniHNG %G'%ﬁ“ﬁ@s&@?ﬁ)wta%eﬂ% orm
operators without the need for training. The receiver unit includes an
el enest i nseassdite slott or tHeeCDeglot 6f an existing tplatfefmtradio.t Exterling droraf an
existing-platformradio. Extending fromthe insertable elenment is a
connector,  prghifidttible dldhbht isSARohne¥tdr) Béferably a thin, small cylinder,
which extends from the slot and terminates in a display, preferably an
LCD display, that shows program data such as ch.annel number, type of
music, name of composition, composer, etc. Some of this data may be
10 shown sequentially. A few controls, such as channel selection, may also
be mounted on the display. The display’s size, distanc_e from slot and
orientation are chosen so that access to most controls on the existing
radio is unobstructed. The insertable element preferably resembles either
a tape cassette or CD. In the tape cassette version, the display portion
15 can be rotated 90° at the connector interface with the insertable element |
to accommodate both front-loading and side-loading cassette players.
The receiver unit receives satellite system broadcast transmission(s)
as a re-transmission from the antenna unit, described below, at a
translated frequehcy via an internal antenna in the frame of the disﬁlay.
20 Behind the display are one or more electronic chips which amplify,
demodulate and control tht_a received signal(s), as well as provide data and

electronic drives for the display. Alternatively, some or all of the chips

can be mounted on or in the insertable element. One primary output



whi ch extends fromthe slot and termnates in a display, preferably an LCD
di splay, that shows program data such as channel nunber, type of nusic,

nane of WEh98A8F4% on, conposer, etc. Sone of this data rmay PET/L897/15628 hown
sequentially. A few controls, such as channel selection, may also be =

mount ed on the display.,The display' s sjze, distance frqoqm sl ot and -
orientati oﬁ'QQPlagreﬂg§€% chips is4 ea%‘é‘égse’ctbem'%%t"ﬂﬂ% chnin the st i ng
radio is unobstructed. The insertable elenment preferably resenbles either a

t ape cassecagseite cse, grivesa maggnetis cell that/couples totar existingamagasticon 15
can be rotated 90[err] at the connector interface with the insertable

el ement t ohasd ke plAtfhonts fapencassettd m?(éﬂdnﬁj HetHeeD Bésé,adhFdd 8n

pl ayers. The receiver unit receives satellite system broadcast

pl ayers. / ece | rosticast 1
2t o tr ansPRTER YIS hECEOMISE (B nbl AR BT 1URE RERer e pREEYS, o
di .2 Behj nd the di | ect ' hi whi ch
arpl P1y. AERLBIBYET o GaRSso e UChS sBNAL e PARSRE FIToNGNRE oo pr ovi de

data and electronic drives for the display. Alternatively, some or all of
t he chi ps existing nadinis etidio amplification subsysterbite thecexistingOne pri mary
out put 4 WO 98/ 38749

PCT/ US97/ 1 pfitfspeakers.

The receiver unit activates when the insertable unit is inserted into
the caééette or CD slot as is customary with existing cassette or CD
10 internal players in platform radios. Power for the receiver unit is supplied
from internal contact with terminals within the players, from a generator
driven by the player spindie or from a plug-in connector to the c__igarette
lighter.
The antenna unit consists of ari element whi.ch- receives the satellite
15 system's broadcast transmissioﬁs, an amplifier, a radio frequency
‘translator and an element which re-radiates the amplified signal to the
receiver unit. The antenna ﬁnit is preferably mounted on the outer surface
of the mobile platform. For a metal car, the mounting is normally made to
the outer surface of a window. One configuration would be a silver-
20 dollar-sized disk for receiving satellite system transmissions atop a cellular
telephone, rear- window-mounted antenna. Below the disk is a small,
cone-shaped electronics ho‘qsing whose outer surface is also used for the

re-transmission antenna. This configuration allows simultaneous cellular

o



signal fromthe chips is the audio, either nusic or voice which, in the
cassette case, drives a magnetic coil that couples to an existing nmagnetic

head i n tweopbs4d ormi s tape cassette player and, in the Checgesyésgligves an
opfical device that couples to the existing |aser reader in the platformds
5 CD player. In both cases, the audio signal then passes through the -

exi sting ragj | | gyl s SRE : X1 St J _
| ouds peake?gqéﬁﬁgéﬁcﬁ?w ab&iétagtg? ‘?\?gt es V\/rktlg%?:%%'e&?ﬁ?gﬁ%bﬁﬂe}qﬁ%ﬂ f?rs
inserted into the casbslet tle or CD_ sl ot 33 i S gﬂust&?orrar Wi th _existing
cassette of £§50ftd Mobile platfpem antapne. Fawey tarthe anteana unibis,@PRlsd ¢ he
receiver unit_is supplied frominternal contact wth termnals within the
pl ayers, f At inieraslhatreny recharasd fram pelay cells or by radiatedrpower friomy- i n
connector to the cigarette lighter. The antenna unit consists of an el enent
whi ch receithegetéisesanitl | ite 15 systenm s broadcast transm ssions, an
anplifier, a radio frequency translator and an el enent which re-radiates

the amlified 5i‘ﬂ'{@bréfgrrﬁb%ﬁm}rﬁﬁtﬁg#%igépqﬂg?lﬁfdnr %ﬁ'@geﬁgﬁriéll %’eﬁéﬁc{fgﬁr abl'y

nount ed on the outer surface of the or a neta t he

nounting i e ter surface of i ndow. e .
confi gur at ?5%%%%2%}%h?%&lﬂﬁ$rggr%ﬁ Q g?aztgaam"s\%gl?'ﬁ‘egr}m*‘m ng
satellite systemtransm ssions atop a cellular tel ephone, rear-
wi ndow noufedigsawitbrtape qassete niaverssAs sedierdascribedthe invartionl isct r oni cs
housi ng whose outer surface is also used for the

also useful in a wide variety of mobile piatforms and with radios having

CD players. However, the majority of vehicles, e.g. automobiles, in the

10 United States currently contain radios with tape cassette players,

BRIEF DESCRIPTION OF DRAWINGS

The apparatus and methods of this invention can better be
understood by refsrence to the drawings, in which:

FIGS, 1A and 1B show a schematic diagram of an embodiment of a

15 receiver unit; FIG. 1A is a side view and FIG. 1B is a front view;

FIG. 1C shows a block function diagram of an embodiment of
circuitry for use in the receiver unit shown in FIGS. 1A and 1B;

FIGS. 2A and 2B show two embodiments of antenna units;

FIG. 2C shows a block function diagram of circuitry for use in

20 embodiments of the antenna units shown in FIGS. 2A and 2B;

6
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re-transm ssion antenna. This configuration allows sinultaneous cellular 5
WD 98/ 38749 PCT/ US97/ 15628

tel ephogﬁ)%?ét ion and satellite broadcast reception w PQISIThEs2Beed_f or
a second nobile platformantenna. Power for the antenna unit is suppli®ed by

its internal battery recharged fromsolar cells or by radiated power from
the receiver u '

and terrestri aPi¢éggs£°e“‘r' S Fpa%mbggﬁﬂa{te&% rv%ﬂi&??%&%urﬁl{iﬁ%raeﬁ@g\‘ﬁtﬁat ellite

snrsSsions contalnin rogram audi o
material in vehicles having radjos wit{h tape cassejite players. As earlier
descr i bed®assaite plasr; 8Rd; aﬂ"stl?@%feﬁflmﬁqﬂ? megoe ﬁr‘?'&ﬂi%sfh%%
platforns and with radi os having CD pl ayers. However, the najority of
vehi cl es, an.igseraablenelbirient andthemagbetic pitkispdibatt of the radiopandy contain
radios with tape cassette players. BRI EF DESCRI PTI ON OF DRAW NGS The
apparatus and %gﬂm ghd 4B ShoW SR eimBbdifient ¥f N indertabiiebRimat by

reference to the draw ngs, in which: FIGS. 1A and 1B show a schematic

0 S92 'y AR R ARl o, pE3ER8 el i 2 1

enbodi nent of

The apparatus comprises two urits, a receiver unit and an

antenna unit. FIG. 1 shows receiver unit 10. FIG. 1A shows a
physical depiction, FIG. 1A being a éide view and FIG. 1B being a

10 front view. The tape cassette or CD jnsertable elernent 11 is
physically sitnﬂar 10 a normal tape cassette or CD except, in the
cassette configuration, a magnetic head is emplaced where the tape
slot reader is standardly located for electromagneticaily cnupiing the
audio output of the receiver unit to.the existing radio’s magnetic

15 head reader. In the CD configuration, a fiber optics or lucite light
bar is located on the bottom of the disk running radially above the
track used by the existing radio's laser reader. Also, the cas;ette
configuration can be rotated 90°at a pivof where connector 14
meets insertsble element 11. This accommeodates tape cassette

20 players whether insénion of the cassette is on the loﬁg side or
where the insertion of the cassette js on the short side. The front
view of receiver unit 10 shows a typical diéplay 12 with three

contra] buttons 13. The size of display 12 is determined by the

7 _ /
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circuitry for use in the receiver unit shown in FIGS. 1A and 1B; FIGS. 2A
and 2B show two enbodi nents of antenna units; FIG 2C shows a bl ock

functi oRy@gbgsrggn of circuitry for use in 20 enmbodi meRGI/G$I7(EH@8ant enna
units shown in FIGS. 2A and 2B; 6 WD 98/ 38749 -
PCT/ US97/ 15628 FIG 3 shows an enbodi nent of a vehicle radio having a

magnetic ¢ : L rd i oupl i ng
bet ween an&f‘ﬁg’g ?gg’@é{%ﬁ‘eﬁ@%ﬁ" gjrt{ 0 eﬁéngggéxecds %‘? %\%yb%%gg%]% ht%r‘{% radi o;
and FIGS. 4A and_4B show gn enbodi t of an insertable_el enent. : :
Ui tabl o OSSR Pie ARLENE Mo RETSngcs seatoaTYPaE ST,
DETAI LED DESCRI PTI ON OF PREFEERRED EMBCDI MENTS The apparatus conpri ses two

units, a réecon L&D dispiayamould berwsad: aControls ABGran betmmesmtest eisewhearei t 10,
FIG 1A shows a physical depiction, FIG 1A being a side view and FIG 1B
bei ng a 1Gon digpléy il 2advcan e b atardespeistinclidind prassarés adhsitivecsmnt 11 is
physically simlar to a normal tape cassette or CD except, in the cassette

Confsgurat\hﬁee 2Rt th efhpm&ris%w gﬁgoﬁﬁ%ﬁ%{tﬁg@tchggﬁn%%é eader is

standardly Tocate or electronagnetic y coup

connector and display do not block access to the existing radio controls or
to surrounding instrument panel controls.
Also shown is spring-loaded tab 15 at the rear end of the cassette
and CD. The tab holds the cassette and CD in the radio player slot after
10 ejection has been performed by exerting mechanical pressure against the
cassette or CD outer housing lip. This permits their storage when not in
use, The platform operator may depress the tab and fully rernove the
receiver unit for storage elsewhere in the vehicle.
in preferred embediments, the bezel of the display contains 2 built-
15 in antenna to receive the re-transmission from the antenna unit of FIG. 2,
Depénding on the frequency chosen for the re—t(ansmission, a loop, bow-
tie or loaded dipole antenna may be used. Likewise, if energy is radiated
from the insertable unit to power the anfenn’a unit, this energy is also
radiated by other elements Io_cated in the bezel.
20 FIG. 1C shows the electronic configuration of the inse_rtable
unit. As previously noted, the. antenna is in the bezel of the

display, electronics 16 are on integrated circuit chips mounted in the rear

g
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audi o output of the receiver unit to. the existing radio's magnetic 15

head reader. In the CD configuration, a fiber optics or lucite-light bar is
| ocat ed v 98883490t t om of the di sk running radially above RGEU¥FAEREUsed by
the existing radio's |aser reader. Al so, the cassette configuration cafn be
rotated 90 at a pivot where connector 14 neets insertable element 11. This

accommodatefsdispliy a5 ted htaghetic coupiay ¥ in thectdusettesrid the bplical he cassette
is on the long side or where the insertion of the cassette is on the short

side. The ¥h HSncd &8t ihdepphows a typical display 12 with”
t hree conté%"fm%ﬁttgtﬁgcglo& Thedfgélcze o?h di%?bl ay 12 is determ ned by the WO

98/ 38749 . . PCT/ US97/ 15628 anmount of
program i nf or naﬂ%n’?&"b%sh?‘gﬁl %Veﬂeﬁﬁﬂﬂﬁ/b‘f’ﬁﬁ disgram SHRISINEIBa visibility
fromthe driver and front passenger seats. Typically a 10 X 4 cm LCD

di spl ay wodpRsmissien ig resgivacby antenns 20; amplifiesby jamalifiere2 bnand spl ay 12
and can be of many types including pressure sensitive and 5 voi ce

act i §at ed. ddWwe-conwerted by cohnveher @lhead lassodiated bsciHiatar @3 Nif regojredf or and
di splay do not bl ock access to the existing radio controls or to

sur roundi ng, {Hémmq@ag oL @& dLfatoAd 24 SHP2B. | Rs YRdurdehqadSH, t 2P 15

at the rear end assette

the down conversion may be accomplished in the antenna unit. FIG. 1C
shows the use of two demodulators following splitter 26 which is typical
of satellite radio transmission systems using space, frequency or time

10 . diversity. If diversity is not employed, only one demodulator is used.
Conversely, more than two demodulators can be used for higher order
diversity. {t is also feasible to digitize the incoming signal after
amplification and then carry out the electronic functions by digital signal
pro¢e§sing {DSP). |

15 The output of the demodulators in FIG. 1C are fed to demuh_tip!exers
27 and 28, if several programs have be;n combined in the signal as
normally is the case. The desired program channel is then selected by
operator activation of a control, Signal combination at combiner 29
occurs next, typically using a maximal ratio combiner or selection by-

20 signal strength, followed by conversion at digital-to-analog converter 30,
if the signal is digital, to analog. Finally, the aﬁalog program is fed to

- magnetic coupler 31 in the cassstte case or to the optical transmitter

(e.g., laser) in the CD case. The magnetic and optical pickups in the

9 - '
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and CD. The tab holds the cassette and CD in the radio player slot after 10
ej ection has been perforned by exerting nechani cal pressure against the

casset t gy@bgSdaout er housing lip. This permits their storREUSHBH2R80t | n
use, The platform operator nay depress the tab and fully renmove the -~
receiver unit for storage el sewhere in the vehicle. In preferred

enbodi ment S thahfh | Wk | LI Lh antenna to
receive théex'?{elﬁéﬁéﬁéeggiton r%@@g@ﬁ@%ﬁﬁ&%ﬁt%éﬁp&ﬁ% angendi ng on
t he frequency, chasen .f the retrgpsm ssion oop,.boyw tie or |oaded -

i pol o anISHHEBkPTB N Jbe PISpith:, LemutipIefrs 7 288,28 alka trpdr the
insertable unit to power the antenna unit, this energy is also radi ated by
ot her el enenegsamodatacihei rchannebemwisic type, composer, ptay fropn ghewdssined

el ectronic configdration of the insertable unit. As previously noted, the

antenna i sprogrammecharmad! ooffrareardasxiliagy servicad cioaniresd ahd sered tite datL¢s at ed
circuit chips nounted in the rear 8 WO 98/ 38749

PCT/ §)S97/ s {aﬂi splay 12, the nagnetic coupler is in the cassette and
the optica couB er on the bottomsurface of the CD. . FIG 1C al so shows the

el ectronic bl ockdli 27 a0 YR Hed founting configurations of

antenna units 40 and 41 for automotive vehicles. Numerous mounting
. configurations are feasible provided that the top portion of the unit has
clear visibility of the sky, and the lower portion of the unit has visibility
10 of the receiver unit. FIG. 2A shows a combined cellular telephone and
satellite system antenna installation. The right hand conﬁguratioﬁ
shows a stand-alone satellite system antenna fnstal!étion, in both
cases, the only installation required is to glue the Qntenna unit to the rear
window of the vehicle so that the top of the unit is above the vehicle
15 roofiine. |
Both configurations show a band of solar cellé 42 just below the
satellite system receiving antenna 43 for use in embodiments where the
antenna unit is powered by battew 44 and where solar celis 42 are used
to recharge battery 44. Below the so_lar cell band is a conical housing 45
20 for the electronics. Elements in the housing surface are used as an
antenna 1o re-radiate the transmissions received from the

- satellite/terrestrial repeaters to the racejver unit.

0 -
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transm ssion is received by antenna 20, anplified by anplifier 21, and 5
down- converted by converter 22 and associated oscillator 23, -if required,

tothe“';

Rydsrdo eduency of denpdul ators 24 and 25. As di PEHBHIYIIHRS ow, _t he

-down conversion may be acconplished in the antenna unit. FIG 1C shows the
use of two denodul ators following splitter 26 which is typical of satellite
radi o transm sgiQn st ens usi space, frequency ti 10 diversity.
If diversity i ?'ﬁoﬁ%ﬁ%‘?ﬂ?eﬁe %%Fvgsﬁe°ﬂfﬂ%‘g'aﬁ8f‘o‘?foﬁ5‘§ ?fi}gﬂpadiﬂ%er sel y,
npre than two denodul ators can be used for higher order diversity. It i5s

al so f easiThectrapsmiisgions fronmghe satelites and serestrighrepamternst areaecsivesnd t hen
carry out the electronic functions by digital signal processing (DSP). 15
The out puthyosateliRedsatsn retaiving antérfia 48 egs 4 pdtctooriplanar iapdeyxer s 27 and
28, if several progranms have been conbined in the signal as normally is the

case. The ﬁﬁﬂ'@ﬁg{ 868 3pABAR0 FhdicSfrbliendy AR W8 RARMAESbyaCt | vat i on

of a control.

nation at conbi ner occurs next, typically

Fol ued Ty, SoRyersit 41 gvicR asBaLRfd BRcinose ynish Yiinahfdl ) | o

digital,

to anal og. Finally, the analog programis fed to nmagnetic coupler

31 in t he freguenaystathat ehosen fiofsespdiation from,the entannaamjt 0theer) in the

CD case.

10

15

The magnetic and optical pickups in the 9
receiver unit. The signal is sent to the receiver unit via filter 50 by re-

radiator antenna 48 buift into the conical electronics housing. The
antenna type depends on the freﬁuency chosen for re-radiation. Some
useful types are slot, helix, and loaded dipoles.

The antenna unit is preferably mounted 'oﬁ the rear window of an
automobile using an adhesive provided with the unit. The adhesive ie
placed between the outside glass and small plastic mounting plate 51 (see
FIGS. 2A and 2B on the bottorn of the antenna unit; Initial bonding is
within 2 minute and final bonding aécurs several minutes thereafter. The
mounting is such that at least the top of ihe antenna unit containing the

satellite receiving antenna is above the metal roof of the automobile.

~ FIGS. 2A and B show the antenna unit arm attached to the mounting plate

by pivot 52. This allows downward rctation of the antenna unit so it fies
against the window during carwashes or allows jts removal by pressure on
the pivot joint's ears. Alternatively, a fixed mount can be used. Other

embodiments noted earlier are the combination of the antenna unit arm

11 |
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exi sting radio feed the analog programto the existing anplifiers and

| oudspea {)58/%:?745 he platform Denultiplexers 27 and 28 al s16s®MSskhe
program a (1.e., channel, nusic type, conposer, etc.) fromthe desired
program channel or froman auxiliary service channel and send the data to 5
the display. vitha ééhdarcaBanstenwat whiciismormallyonbugtediin asimilar positiona
units 40 and 41 for autonotive vehicles. Numerous nmounting configurations

are.feasible &{Qﬁiﬂﬁﬁn{dﬁh'é hartwindew tion of the unit has clear visibility
of the sky, and the [ower portion of the unit has visibility 10 of the

receiver unit. FI 2A sh C ' . f; « Sat It

syst Sm iant enna i n?[ '&? MEPY g‘wﬁsmﬂf%ﬁf"q}ﬁ‘gﬁ% 'géﬂf'?%%ﬁp%ﬁgg%mﬁg il '€
stand-al one satellile system antenna_{nsjallation. In both cases, the onl

i nstal | ati on ¢leglippisg hausing gope (88 Fﬁt é’nﬁégﬁrﬂ standap Q"Fggrs‘%ﬁm of t%e
vehicle so that the top of the unit is above the vehicle 15 roof | i ne.

Bot h cofif i gur pie-instalieddvatteryaisdised. sThabattery is peripdicallysechargad thequgh it e
systemreceiving antenna 43 for use in enbodi nents where the antenna unit

o Py 1, LR hed (PR M ot e et .-
Since the electric_:al power required by the antenna unit electronics is very
small, it is alternatively feasiblé to radiate energy from the receiver unit to
the antenna unit using frequencies such as in the ISM (Industrial,

10 | Scientific, Medical) radio frequency bands. The ISM transmission from
the receiver unit is received by elements built into the wall of electronics
housing cone 45 of the antenna unit, the signal routed to a rectifier and
the resulting p;ower used by the anteﬁna unit's amplifier and up/down
frequency converter.

5 The antenna uﬁit receives the _trénsmiési(:‘ﬁs from the satellite(s)
and‘ from terrestrial repeaters of the satell.iie signal. The satellite system
receiving antenna shown in FIG. 2 is a disk shaped planar array which
provides an approximately hemispherical coverage with typically 2-4 dBi
of gain throughout the elevation angles of about 20° to about 60° over all

20 azimuth angles. The output of this antenna is connected to a miniaturized
microwave monolithic integrated circuit {(MMIC) radio amplifier. Such

radio amplifiers provide low noise reception (0.3 dB noise figure typicaily)

using a surface area less than 4X8 mm2. The output of the amplifier is

12



20 for the electronics. Elenents in the housing surface are used as an
antenna to re-radiate the transm ssions received fromthe

satel | i (OOt ri al repeaters to the receiver unit. 10 PCT/USD‘W]BE@?/ 15628
WD 98/ 38749 FIG 2C shows the electronic conflguratlon of the antenna @nit,

The t f t h tel it d, t t
oo ved by $eaT B0 A FEBUYRRLAPPEreen, PR RDRROG B8 bt ER R e i anar

array circular disk, and applied to radi o freguency anpllfler 46 fol | oned
by~ 5 f r secriMey satellite/tasresirial fepratarseensmissiansciromthat usedie.gh changes
the frequency to that chosen for re-radiation fromthe antenna unit to the

recei ver unigbouf!30G4008 MHZ)gmeferablyt Aboute28B2aMHE)ito thad ffequemcy50 by re-
radi ator antenna 49 built into the conical electronics housing, The antenna

type depem%&ﬂeﬂ%rh’é@%%@ﬁﬂu’?‘ﬂ% af\%lés%ﬁ O th8 AntSIWE uhlt to the'Sef ul

types are slot el 1x, and | oaded di poles. The antenna unit Is pre erably

The ot igceREunt T e BepdsTeshashe B briibd bait belgm TRl ™ 1"

‘plastic nounting plate 51 (see
up/down frequency converter to any desired band between approximately

40-4000 MHZ. For the preferred embodiment, 150 MHZ is illustrated
since the frequency range 100-500 MHZ often eliminates the need fora
frequency converter in the receiver unit. The output power from the

10 frequency converter in the antenna unit is radiated to the receiver unit by'
elements embedded in the case of the electronics cone and, for longer
wavelengths, in the surface of the arm. The wavelength at 150 MHZ is 2
meters and a suitable radiating entenna is a loaded, folded quarter-wave
dipole. Assuming the separation of the antenna unit and receiver unit is 4

15 meters or less, the radiating antenna and receiving antenna each have
effective gains of only 3 dBi each {6 dBi total), the obstruction and
reflection losses are 8 dB, the receiver unit system total noise temperature
is 400° Kelvin and the allowed degradation of the satellite/repeater
transmission by re-transmission between the antenna unit and receiver

20 unit is 0.1 dB, the radio frequency power required from the frequency
converter in the antenna unit can be calculated as -78.3 dBW (less than a
microwatt). Consequently, the eIectricaI power can be supplied by an

internal battery for a long time period. This period can be extended by

13

‘-‘\‘n.

by,
""""-\-.._ﬁ



FIGS. 2A and 2B on the bottomof the antenna unit. Initial bonding is 15
within a mnute and final bonding occurs several mnutes thereafter. The
mounting is sugh that at |east the top of the antenna unpCTASYWEAS28 ng t he
sat el | | WO PBEEPy ng antenna is above the netal roof of the autonobile~ _

FI GS. 2A and 8 show the antenna unit arm attached to the nounting plate by
pivot 52. This_ al] ows downwayd rotation of &Ee antenna unit so it lies 20
agai nst t Msephasineef selgr calismonnted argund the creupdigrRnge pEaTRNESEAR e on
the pivot joint's ears. Alternatively, a fjxed nount can be used. O her -
enbodi mentaf thetardenaalurit. The sofr callshiwhern exposed te sunlighm xecmargear m 11 .
WD 98/ 38749 PCT/ US97/ 15628 with

a cel | ul anheaatbérye MMRe Whtdihd EnitWaktdlby bEnslaéwitally poviered By radiatibhon O
an autonobile's rear wi ndow. The user turns on the antenna unit by :

7201 0 e RSSO e Bl yer ) °

battery is periodically recharged through solar cells nounted near the
uppel ri mfeAUrRmEBtE8r¢ 8M&s housi ng cone. Since the el ectrical power
required by the antenna unit electronics is very small, it is alternatively

feasi bl e to radflG. <3 shewgya fean&verhmit wdth anrinsertableslement suitable for
| vehicle radios having 3 magnetic cassetite player. Receiver units for a
cassette player have been disclosed in U. S. Patent No. 6,444,875, issued
on August 22, 1995, and in U. S. Patent No. 4,734,897, issued on March
10 29, 1988. FIG. 3 is from the ‘897 ﬁatent wherg electrical conductor 242
is incorporated into the connection surface.. FIG. 3 also shows magnetic
coupling coil 240 in a cassette which couples the audio signal to magnetic
pickup head 250 in an existing vehicle radio. |
FIGS. 4A and B show plan and side elevation views of a receiver
15 unit with insertable element 300 suitable for_use in \rehicle radios having a
CD player. The upper depiction is the bottom of the element showing
" optical transmitter 301 (e.g. 8 I'a_ser) and radial light ber 302 embedded
into the disk's surface. The lower depiction is a side view of the insertable
_element showing electric generatar 303 operating from the CD player
20 spindle. Attachment to the connector and the ejection holding tab are
shown in FIG. 1.
The receiver unit is inserted into the cassette player unit of an

existing vehicle radio. The opérator first determines whether the vehicle

14
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the antenna unit using frequencies such as in the ISM (Industrial, 10
Scientific, Medical) radio frequency bands. The I SMtransm ssion fromthe

recei vekyolog/dg7ass received by elements built into the wal lpcafusdhggegoni cs
housi ng cone 45 of the antenna unit, the signal routed to a rectifier and
the resulting power used by the antenna unit's anplifier and up/down
frequency cdadierhas a fient or side loadingccassetiarniayern andgotetesstheheonnector
transm ssions fromthe satellite(s) and fromterrestrial repeaters of the

satel lite siogntie inbeetably elehidnt sty tHeedisphneisvparglieinvitAnthesdsiboard.Fl G 2.1 S
a di sk shaped pl anar array which provides an approxinmately hem spheri cal

coverage W tihe yRiotFbt ¥hid rotétfiin Rés QW%%B%%F%a@%&%E&&%@%%@S of

about 20[err] to about 60[err]| over out put

of this antenna.is nnegted to m i atyrized m crowave Jmonalithic
i nt egr at ed a%?fﬁ'?- gfm?"c ?Wgaghepﬂép?@ .°éﬁ'@r{ef’3me5 ”é"l‘ltpg%ﬁé?%‘”ﬁ?&fi de
~l'ow noi se reception (0.3 dB noise figure typically) using a surface area

| ess than 4)3Bcasfedte,|theiingerdioneh ther cCasaetteniste the player mitomaticalip/teavs 9
PCT/ US97/ 15628 sent to a frequency converter which changes the radio
frequency ofort thee pevaritectheatdid atdattivatest theaplayenelebfonidscarsdspiidies from

t hat used (e.q. _
motor. In the few cassette player radic models where insertion of the
cassette does not automatically turn on the power or where the cassette
"play” button must first be depressed, the vehicle operator will initially

10 | accomplish these functions.

The activation of the receiver unit causes the display to show data
on either a pre-programmed audio channel, or on the last channel to which
the operator had listened. The display provides the channel number, type
of audio and pertinent descriptive information. Simuitaneously, the audio

15 program plays through the existing vehicle radio sound subsystem. The
operator may use pushbutton controls on the receiver unit display for
other functions such as changing the channel to anoth.er program.

Electronically, the satellite and terrestrial repeater re-transmissions
from the antenna unit at the illustrated 150 MHZ radio frequency are

20 received by the antenna of the receiver unit. The antenna is a. modified
loop embedded in the bezel of the display, although several other types

noted earlier could be used. The antenna feeds the electronics consisting

of one to three chips [i.e., these integrated circuits may be combined as

15



about 300-4000 MHZ) preferably about 2332 MHZ, to that frequency desired
for use in sending the transm ssion fromthe antenna unit to the 5

receiver (Sn' The radio frequency chosen for sending cardrass#ise®y the

up/ down ¥ 8%3#@ converter to any desired band between approximately-
40- 4000 WMHZ. For the preferred enbodi nent, 150 MHZ is illustrated since the
frequency range 100-500 MHZ often elimnates the need for a frequency
converter imsy ke scanamisaily gffectivaeising MiS! S¥ger LerasSeale integration} equency -
converter in the antenna unit is radiated to the receiver unit by elenents

embedded i rtethwiquesk Thetdhipstentainai radic frequandy shapiifiernwhichisViedaigt hs,
in the surface of the arm The wavelength at 150 MVHZ is 2 neters and a

sui tabl e r&ﬂ&%&a&»@%a%r% s9in! thifleske P MEOIMHE IHhadaHanil PO! €.

Assum ng the separation e antenna unit and recerver unit is 4 15
meters or |less, .the. radiatin ntenna .and celving.ant enna .each have

ef fective &ﬁh%dimhergh?@e g”&ﬁ?“@‘ééﬁ'ﬁ@h °f ﬁ??ﬁﬁnsﬂ'ﬂﬁs@ﬂﬁtﬂfgﬁ on and
reflection | osses are 8 dB, the receiver uni.t .Sés_temtot al noi se

t enpet at ur @ReEatND feaquUEnRY ofithe Aameddatons dwdiich dy 1SMMHA of thehe
satellite/repeater transm ssion by re-transm ssion between the antenna unit

and recei veecdiger unitunes aceofplishéd in itiee aatennd unitunodurthendrequeneyr ed from
the frequency converter in the antenna unit can be calculated as -78.3 dBW

PR sttt e Sl LA e
by 13 half. The resultant signals drive the two demaodulators shown in FIG. .1c.
The pfeferred embodiment uses two channel diversity, and the
10 demodulated signals are then sent to the demultiplexers.

The demultiplexers choose the program channel selected by the
operator from those channels available. Assuming both space and time
diversity are employed, one of the demultipleier outputs also incorpbrates
a buffer aS shown in FIG. 1C to delay one of the recsjved signals by the

15 amount of time diversity designed into the system. The demuitiplexer
also removes the_program information from the proﬁrarn chanhel

~ selected, such as channel number, program type, performer, etc,, and

sends these to the dis;ﬂév. Alternatively, these data can be provided by a
service channel devoted to such information. The outputs of the

20 demultiplexers are brought into phase with each other by automatic
adjustment of either short timing buffers, when interieaving is used, or
long timing buffers when time diversity is employed. The outputs are

then summed using 2 maximal ratio combiner or, alternatively, the

16
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PCT/ US97/ 15628 WD 98/ 38749 use of a ring of solar cells nounted around the
circunference near the top of the antenna unit. The solar cells, when
exposed woogsg74e ght , recharge the battery, The antenna uredrré$vingég0o be

el ectricall y powered by radiation fromthe receiver unit as previouslyz=-
described since its electrical power 5 requirements are small. FIG 3
shows a r ecstrosgeusignahis seleetedasEhough sransmissions @re gigitalfiapretasred o

radi os having a magnetic cassette player. Receiver units foor a cassette
player haveehftritisientd, aatog tradsniissiBatie feasible. Sif 4ligitdl7 She ipssgrath on  August

22, 1995, and in U S Patent No. 4,734,897, issued on March 10 29,
1988. FIG ghé.ﬁnélr '@?rorﬁ%ewrﬁﬁhemsreauﬁl 1894!t63 d §ldblalaf2 1
| ncor porate |nto connection surface. FIG 3 also shows nmaghe

coupling coil 24Q in a cassette which couples the audio signal to nagnetic
pi ckup head COBYCERan exi st i ng vehi cI e radio. FIGS. 4A and B show pl an and
side elevation views of a receiver unit with i nsertabl e el ement 300
‘suitaBl e for useThe analpg sionalds é@ﬂﬁ@prﬁ“hs@ﬁ fromy the bask ofigpar depi cti on
is the bottom of the el enent showi ng optical transmtter 301 (e.g. a |aser)
and radi al Idigphay bthrodoR thelveddedtor surface, to the insertable element cassette

where it drives a magnetic coil located where normally is located the
magnetic tape slot opposite the magnetic pickup head in the cassette
p!ayér of the vehicle radio. The magnetic coil is configured in drive and
10 frequency emphasis so that the resultant audio signal produced by the
pickup head is of high fidelity. The magnetic pickup head feeds the
existing' audio amplifiers and loudspeakers in the vehicle's radio system so
that the operator hears the selected program.
The operator is required in many vehiéle tape cassette players to
15 eject the receiver unit when AM/FM radio reception is desired. This is
| done by pressing the ejection button on the existing radio. The receiver
unit does not fully leave the cassette player slot since a spring-loaded tab
presses against the edge of the slot lip. Full ejection, if desired for
reasons such as storage, is accomplished by the operator depressing the
20 tab and fully withdrawing the réceiver unit.
The preferred embodiment electrically powers the receiver unit by
running a miniature generator located in the insertable element driven by

the rotation of the existing cassette spindle. This can be accomplished by

17



into the disk's surface. The | ower depiction is a side view of the

i nsertabl e el enment showi ng el ectric generator 303 operating fromthe CD

pl ayer indle. Attachment to the connector and thfcﬁ? i hol di ng
tab arez‘g 3\%%8?%) FIG 1. The receiver unit is inserted into %Je%lé%gsett:e

pl ayer unit of an existing vehicle radio. The operator first determnes -

whet her t he dirdtt Orgekfed driv® Bitiviierithe spindle and generator armature or by
PCT/ US97/ 15628 radi o has a front _or side |oading cassette player, and

rotates the i | e ts §Sp! ' rallel
wi th the das ogfgﬁ%h@%‘% gg%wggf&?ﬂ?é ﬁ%ﬁﬁgﬁs?\a}s‘; m&d@eﬁgﬂéc}ﬁgl ocki ng
at a desired angul ar.position. Since the insertable etb% nt of. the receiver -
unit has thé'ngigﬁ{ gpitcan '“sga'&%\%m“a‘?“‘i%wﬁém 20 rl??%eré'ﬁsette into
the player automatically turns on the power to the radio and activates the
pl ayer. el ectrﬁshamdah\d'f%%igﬁﬂﬂ'@tﬁbt or. In the few cassette player radio
nodel s where insertion of the cassette does not automatically turn on the
power or where the cassette "play" button nust first be depressed, the
vehicle operator will initially 10 acconplish these functions. The
activation-of the receiver unit causes the display to show-data

18



on either a pre-programmed audi o—ehanrnel,—or _on the |ast channel to which

the operator had |istened. The di rovi des the channel nunber, type of
audi o angomesgispent descriptive m‘imﬂ[’ Mﬂ” j| t aneouspgT/UshRiseryli 0 15
program pl ays through the existi ; sound subsystem The =
operator may use pushbutton controls on the recé&iver unit display for other
functi ons sUMHAT ISHERRIMED IS channel to another program El ectronically,
the satellite and terrestrial repeater re-transm ssions fromthe antenna

unit at the illustrateA rhdib Mdediverdiugrhesrtioncyystem 53 insertiorcini ed by t he
antenna of the receiver unit. The antenna is a nodified | oop enbedded in

the bezel ofcddiatfd SR & or e?ﬁgfm'aiécegmk cBHlﬁfseEYé)?e%s?\%re&\i?%élh% could

be used. The antenna : € el ectroni'cs consisting of one tot reg'chi ps
i ot o e St by e PR e o ARS8 2o o
I ntegration) techniques]. The chips contain a radio frequency anplifier
whi ch $s fedtape casselte-taceiving gladrfr acessetie plaver esscampasb digez. Since, in
this enbodi nent, the frequency translation of the transm ssions to the 5
operating fregpebiay sidt dha coenpebtl dise®(CD] playeh, asd &hlaritedha ainit having a
size and shape adapted for mounting on a' vehicle, said antenna unit
comprising an antenna thét can receive audio program signals having
frequencies in the range of about 300 MHZ to about 4000 MHZ, and can
10 re-radiate said signals to said receiver unit, said insertable element
including a connector which, when said insértable element is in said slot,
extends from said slot, said conrilecfor terminating in a display unit for
audio program signals, said display unit i'nc_luding an antenna for receiving
audio program signals having frequencies in the range of about 40 MHZ to
15 about 4000 MHZ, said insertat_)le element including a coupler that can
deliver said audio program signals to a magnetic head in a tape cassette
player or to an optical coupler in said CD player.
2. The system of claim 1 wherein said antenna unit comprises a
first element which receives, from a satellite system, radio broadcast
20 signals having frequencieé in the range of about 300 MHZ to about 4000
MHZ, and connected to said element, an amplifier, a radio frequency

translator, and a second element which transmits amplified translated

signals to said receiver unit.
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receiver unit was acco d Ln the antenna unit, no further frequency
transl at | on | S required '!E ,ﬂ ﬂm m[/equency arrpl ifier's output is
split he resul e the two denodu %h

FI G 1C e pr ferred enbodi ment uses "two channel di versir)?},%;‘”%

denodul ated signals are then sent to the demultipl exers. The demul ti pl exers

choose the prograg) chamRglsystdradieslaiy 2 WhefdiRthe 2bp fdfaibid RAsehridanne! s
avai |l abl e. Assumi ng both space and time diversity are enployed, one of the .

dermul €1 Pl eXeha OIS AP 8B BN o FoPHdeRing 32k ARG Brokdin 1C 10 -

del ay one of e received si versrty
designed intqg the ste The demul SO renpve the

't ot | on SEDAIS, RETL R RARPER AREINS R dBPeOne tRTPRUSC RRRRLHT. A0 HORP:
programtype, perforner, etc, and sends these to t he di spl ay.

Alternatively, thése dThe ayatem@fprslgw @ewheyein said entannahamit éncludesaed to
such information. The outputs of the 20 denul ti pl exers are brought | into

phase 8ith eaglurRingeplaby, #Vaanethat hodses arerrhdiptorcantephas BArdledtromios
buffers, when interleaving is used, or long timng buffers when tine

diversity isg cGh¥ gBhﬁQct q‘fb QMH%‘B@ S doMRR R TE SaiddiB6tranidRdamR, "ati o

conbi ner or, rnative

solar cells and a satellite system receiving antenna.
- B, The system of claim 1 wherein said receiver unit comprises a

receiving antenna in said display unit, and said insertable element includes

10 a magnetic or optical coupler for delivering said audio program signals to a
speaker system.

6. A radio receiver augmentation system for insertion in a

cassette player or compact disc player comprises a receiver unit including
an insertable element having a size arid shape suitable for insertion in a

15 tape cassette-receiving slot of a cassette player or a compact disc-
receiving slot of a compact disc player, said insertable element including a
connector wh'rch, when said insertable element is inserted in said slot,
extends from said slot, said connector terminattng in a display unit for
audio program data, said display unit including an antenna for receiving

20 audio program signals having frequencies in the range of about 40 MHZ to
about 4000 MHZ, said insertable element also including a coupler that can

deliver said audio program signals from at least one satellite, at least one

20
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stronger Si

enbodi mend ss3gaeal og transm ssio
channel output fromthe comnbiner/sel’ecfor is fed to a digital-to-anal og-
5 The anal og signal is anplified and sent fromthe -

converter.
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gnal is sel etlmm”mwg’llﬁﬂ”sm ssions are digital in preferred

ible. If digital p o495 am

back of thetatrestrialrepeater. @i hotb, toarvegoetic head dr saidbtapeccassette abl e

el enent cas

cassette pl
drive and 1
produced by

sette where it drives a magnetic coil |ocated where normally is

| ocat ed t heplayenerito drappticaldoupderdiai $aid Cbenpary iisd pl
ayer of the vehicle radio. The magnetic coil is configured in

0  4req qﬁ@%ﬁl@@faﬁfr@? Hk}fé?il}{b’a;_i& ﬁé&:&éﬁﬁnﬁi‘@n&@&”&'

Up head

t he pickup he e magne

ayeekup head in the .

feeds th | Sti di | i.fi | oud in th hi cl e’ di
Cyetom <ot 1AR® REReAiR PRYBTFAR BrohBebenoBr 4o KUPERDIorRETR A | <

required in many vehicle tape cassette players to 15
uni t When Athesizeandshapept pdapesassetiecgaidinsertablecalerneny ipsladingna t he
ej ection button on the existing radio.

| eave the c
t he edge of
storage, is
fully withd
powers the
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20

' ?CEi | uqjhte sl%tem of claim 6 wherein said receiver unit is a
radio/compact disc player combination, and said insertable element
comprises a CD-shaped disc having a light-transmitting region on its
surface, and where said CD player/radio combination includes an optical
coupler for receiving aqdio program signals in optical form from said
insertable element.

9. The system of clairﬁ 1or cléim 6 wherein said receiver unit
includes an electrical generator in said insertable slement, operatively
connected to a cassette spindle or CD player spindle.

10. The system of claim 9 wherein said rec;eiver unit includes ét
least one rechargeable battery.

11. The system of claim 2 wherein said receiver unit radiates
electrical energy to said antenna unit.

12. The system of claim 11 wherein said receiver unit includes at

least one rechargeable battery.

21

ej ect the receiver

The receiver unit does not fully

Aespictic coupler forl deliveringeaualis progran siythalk t@madyrtrSfeadaf NSt
the slot lip. Full ejection, if desired for reasons such as

s %}a'gggﬁebmazgﬁ oper at or depressing the 20 tab and
raw ng the receiver

unit. The preferred enbodi nent electrically
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running a mniature generator located in the insertable el ement driven by
the rotation of the existing cassette spindle. Th| s can be accorrpl I shed by
pCT] Uso7) TBRIEHAT ¢

PCT/ US97/ 1 fect or geared drive between the spi ndl e M"@@Wéﬁa@or—-

armature or by belt or chain drive between them A battery is also -
I ncl uded, so that the receiver unit can instantly comrence operation, and
t he battery is recharged by the generat or—18 MD 98/ 38749

PCT/ US97/ 15628 WHAT IS CLAIMED | S: 1. A raflio recei ver augnentation .
systemfor insertion in a cassette playgh Or| Coepard HAnSG,dda)6k HONPri ses
a receiver unit including an insertabl eggl empnt ving a siz d shape
suitable for insertionina t ape @s;;e te-Trecei ving sl O%i_Qf a
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receiving slot of a conpact disc (CD) player, and an antenna unit having a
si ze and shape adapted for nounting on a vehicle, said antenna unit
conpri si ngWM98IsF4na t hat can recei ve audi o program si gnal s_hawi n
frequencies in the range of about 300 MHZ to about 4000 NHZ?C§H§9Hgﬁﬂ&0_:.
re-radiate said signals to said receiver unit, said insertable el ement -
i ncl udi ng a connector which, when said insertable elenent is in said slot,
extends fromsaid slot, said connector termnating in a display .unit for
audi o progran1sig§§§s, sai d display unf including an antenna for receiving
audi o progran1sigp§§s having frequenci @ in the range of about 40 MHZ to 15
about 4000 MHZ, é&mkd insertable el enenkincluding a coupler that can
deliver said audzbiirogr%§1si§§als to EEnagnetic head in a tape cassette

pl ayer or to an gptsdcal daupl= in saiek CD player. 2. The syst®m of claim
1 wherein said akm &na ufft cBmprises Efirst el enent which receives, from
a satellite syst radi ecbr oBlaast 2058 signal s having frequencies in

the range of abod €300 Mg t o=hEut 408 MHZ, and connected to said
el ement, an anpl$F BB¢, a“Padi® RPequenty ts=ansl ator, and a second el enent

which transmts anpliXie tean | at ed sﬁgnqgs to said receiver unit. 19
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WD 98/ 38749 PCT/ US97/ 15628 3. The
systemof claim2 wherein the top of said antenna unit has the size and
shape of @anf isc for receiving said audi o programsig | east
ohe satel Pf%?&gf | east one terrestrial repeater, or botﬁyﬂﬁMéﬁQﬁggsystem
of claim2 wherein said antenna unit includes a 5 nounting plate, an -
armthat houses a re-radiator antenna, an el ectronics cone connected to
said arm and, connected to said electronics cone, solar cells and a .
sat-el lite systemreceiving antenna. 5. The system of claim1 wherein said
receiver unit co ises a receiving antenna in said display unit, and said

i nsertable e ides 10 a magnetic or optical coupler for '
del i veri ng:sai d-audi-d prdgram signal s to a &peaker systbhh 6. - A% adio
recei ver augnentdtion systemfor insertion {n a cassett¢ conpact

di sc pl ayer conpri ses receiver unit i udi

havi ng a size and shapg st able for inderyN

cassette-receivi of casselte ay or

sl ot of a conpact ayer, said ins ab

connector which, mh said insertable elene s inserted in said slot,

ext ends fronlsald slot, said connect04 ternlnatlng in a display unit for
audi o program data, said display unit g an antenna for receiving 20
audi o program si gnal s having frequencies n"Vh range of about 40 MHZ to
about 4000 MHZ, said insertable elenent al ’ncl udi ng a coupler that can
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deliver said audio programsignals fromat |east one satellite, at |east

one 20 WD 98/ 38749 PCT/ US97/ 15628
terrestrWQ 98t er, or both,-to a magnetic head in sai dPERYEI¥EEZ et te.

pl ayer or to an optical coupler in said conpact disc player. 7. The

system of claim®6 wherein said receiver unit conprises a tape cassette

pl ayer/radi o conbi nation, and said insertable elenent has 5 t he size

and shape of a tape cassette, said insertable elenment including a nagnetic

coupl er for delivering audi o program.signal's to magneti ¢ head of said tape

cassette player. 8. The sysie er~el n said receiver unit is a

radi o/ conpact di sc pl ayer
conprises a CD shaped dj
surface, and where sajt
coupler for r i Vi
i nsertabl e el nt
receiver unit 15

tabl e el epent 10

egion=on its

CD pl ayer/radi o conbi nati on i nc&des an opti cal

$™udi o programsignals in optical £FX from said

The systemof claim1l or claings wherein said
sles an el ectrical generator En sai A\insertabl e

3ktte spindl e or CD pl ayer spindle.

© SPINDLE
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10. The systemof claim 9 wherein said receiver unit includes at | 41

rechargeabl e battery. 11. The systemof claim2 wherein said receiver i
syt chPets

radi ates 20 electrical energy to said antenna unit. 12. ThexaVs
claim 11 wherein said receiver unit includes at |east one rechghiigabl e

battery. 21 PCT WORLD INTELLECTUAL PROPERTY ORGANIZATION
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A radio receiver augmentation system (10) for insertion in a cassette player or compact disc player includes a receiver unit (10) and
an antenna unit (40, 41). The receiver unit (10) includes an insertable element (11) having a size and shape suitable for insertion in a tape
cassette receiving slot of a cassette player/radio combination or in a compact disc receiving slot of a compact disc player/radio combination
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and their terrestrial repeaters having frequencies in the range of about 300 MHZ to about 4000 MHZ. The system’s circuitry conditions the
signal for aural presentation through the tape cassette player/radio combination or compact disc player/radio combination.




