Radi o receiver with search tuning. The invention relates to a radio
receiver with-automatic change-over between different stations transmitting
t he sanme programme. The invention is particularly rel evant to car radio
receivers.»5 A car radio receiver is known in which six pro-
gram sel ect keys can each be assigned toiten different transmtters

ransmtting the same program by keying in the transm ssi on frequencies.

en a programsel ect key is actuated, the m croprocessor-control |l ed
recei ver sear (flad o €BeddioanRt wiahl ysefa@*rcrt heusingngest transmitter
associated with this key and switches it through for reception. If the
field strength of the selected transmtter decreases, then the receiver
agai n searches automatically for the strongest transmtter.
(VDI - Nachrichten, 12.10.79, page 4; 15 Funktechnik, No. 10/1979, pages
T475-476). Conpared with sinpler receivers which do not have such an
automatic search tuning facility, the above- described receiver has indeed
certain advant ages, but The Lh&Batiichne re A ntd ta n:gaaiceréaémvplrogam must
first 20 befo ndfro uency tables an nu f.ed-in. all the
si x program séf gk(‘:t eygg a\e/kganél v@fen?twefgt%oégr?gssya ed T traﬂsm té‘ﬁ%l when
i'n a particul &hersgpeopragimemyy.calter ipwerttiof imeastt:aviuis' askivgnedka 0 a
particul ar prQa OfA9LSal8¢eds€y Can not or can only partly be received but
25 in vvh| ch other stations which have not been stored in the nenory can be

recei ved, “the receiver nfisF2BeTAEAGaMAFAINRT 1D KPRV atifoVBLSH §/4X &F %o
one or nore of ﬁé’.}ﬁ-@éDGE&m«:E?s |c@.€1t elarys Hdﬁ&rsasﬂgtsédbeoassngaedfargmup of

new radi o statj ons. Ué ?ransm donetlman_uaam Iaondrgm ou sellns
undesi rabl e wheh3HBh 5 EFof FRG 0 gioup 01 Fadro stations ie orll"ly
desired for a tked atramsshestioni ﬁseqﬂe@@lﬁs&cthnﬁntaaepmaeamn-gnllestt &key

provide a radip, recghyeladf chBemivRe e dRad ddhiPsL PLEaRRLE 1 WRIC R car ch-
10 es automatically for the strongest transmitter associated
with this key and switches it through for reception. If
the field strength of the selected transmitter decreases,
then the receiver again searches automatically for the
strongést transmitter. (VDI-Nachrichten, 12.10.79, page 4;
15 Funktechnik, No. 10/1979, pages T475-476).
. Compared with simpler receivers which do not
have such an automatic¢ search tuning facility, the above-

described receiver has indeed certain advantages, but cthe

)

transmitters transmitting a certaih progam must first
20 be found from frequency tables and manually fed-in. When
all the six program select keys have different stations
assigned to them, and when in a particular region the
greater part of the stations assigned to a particular pro-
gram=-select key can not or can only partly be received but
3 in which other stations which have not been stored in the
memory can be received, the receiver must be manually tuned
to the radio station, or té one or more of the program se-
lect keys there must be assigned a group of new radio
stations. All this must be done manually and of course is
30 undesirable when such a storing of a new group of radio’
stations is only desired for a relative short_tlme.
The object of the invention is to provide a

radio receiver of the tybeJdescribed in the preamble which

&



automatically tunes to the strongest station of the group of stations @
transmtting the same program and in which, however, no previous mnual
feed-in of the different frequencies of the radio stations of said group is
necessary.» 5 This radio receiyer is therefore characterized in
that the receiver is tunable within a predeterm ned receiving range to a
L%erence station transmtting a desired program the receiver al so bei ng
nabl e by a search _tu action thrqu e ceLv a relay
station or. stafttis t%ﬁrs1 yt?“é‘ﬁgrﬁcft%‘e ‘&fgggesq sy ggléﬂggh ra%%?gm%% the signal
for each recei ved:me# ayrapsmittitdng U@sn@pmomred:vantdhm h’élﬂaf apeeNsa,st ati on
- signal to check, f %vfagaha,maqgfém-que@ae éx'i‘?extéﬁ@' P (d8h&i 06 £ the
reference statiorf and the tuni ng data f each relay station of equal
progr am cont ent2di& REAEERF f Pﬁ’-dagﬁﬁ%rlﬁ 2ff¢Sf#0m t he tuni ng data thus
stored tHe data whrmhs &a&ie&-ﬁeéuire&olg hﬁeﬁéﬂ:trwcfhal‘tatitagzwanstmmgast
received field stren F ¢ . eans e%f tcheew§ arrgg tq:nl ng
action, when th& ef"l% 3fhmo l?he ‘fee(?fm oSt aE56n creases to bel ow
a predeterm ned Mbwdehetmba tfrraoamidtensta)ldesinwdt pragragethect ed whi ch then
corresponds ! Oriliges] AbgThdiE RSS! DS ALLONAEELE WRERNY el the
st.rength. Ition to f" of operation It e further
advant age that r‘t"ﬁé"b&ﬁ 3ABLS G°e%|l}'e|éﬂiérﬁtaéa‘?ﬂ &Fsﬁ%béﬁ%ﬁé%éﬂﬁéﬂ#%lw t uni ng

to any néW radigs abside@Nprdgraihitald somA1afdr 06 Qamungalra@dé&csmt i ons.
transmtting the sane pro rag;rare st red. 25 he |nvent on wll now

be further exp?&if§etPIRP: &enbh erlef‘?ﬁ cAAFIAR akeARd o iPeRk (¥Fer ence to
- the enbodi nentSql&homglramtdwtamc,omamuhmgg diadwi fogsthe refibnenie BGitien 1 i s

t he bl ock sche e ramof an e i rent hayjng two receiving
sections, Fi gu‘?rgé fﬁ utnﬁggsdg%%arr%t i C Cg‘l cn?ggllt 8I|% ra%n% EXH" enbodi ment

havi ng one recedntient @eezlmreﬂlguaeneimors andeffdmwhe Haning gata tduenbodi ment
shown' i n Wi gurg 2eqail EheWRidh 'c%r?é%p%ﬁ&%skﬁé‘ s%t{&!\eh%ﬁyg eR@Tshe r O gsiegur e

3. The radi o-receiver_ shown in Figure 1 has to se-
received field strength being selected by means of the search -

tuning action, when the field strength of the selected station
decreases to below a predetermined value the data from the stored
data is selected which then corresponds to the station then having
20 the strongest received field strength. 1In addition to its
simplicity of operation it has the further advantage that the
automatic equipment can also operate perfectly on tuning to any

new radio station, in which case all corresponding radio stationms.

&

transmitting the same program are stored.
2 The invention will now be further explained by way of a non-
limitative example with reference to tlie embodiments shown in
the accompanying drawings, in which
Figure 1 is the block schematic circuit diagram of an
embodiment having two receiving sectionms, '
30 Figure 2 is the schematic block circuit diagram of an
embodiment having one receiving section, .
Figure 3 is the flow chart for the embodiment shown in
Figure 2, and '

% Figure 4 is an extension of the flow chart of Figure 3.




parate receiving sections 1 and 2 which are each connected to an aerial 18. [
The audi o sigrmal outputs 11 and 12, res- pectively, of the two receiving
sections are connected to 5 the inputs of a switch 7 and each tine one of
the two sig- nals is applied to the | oudspeaker 9 through anplifier 8. The
two audio signals at the outputs 11 and 1?3 respective- ly,are further

ap lied to the inputs of a program conpari™ son circuit 6 , the output
Sﬁ%nal of which is applied to a 10 control unit 10 through a conductor 16.
The receiving sect- ion ZTﬁ@Ser&%hﬁ%@y“%{hjﬁﬁﬂﬁkSiﬁeﬁﬂéﬂreuﬁpﬁssléoWQéﬂ‘
i's-also connected to the CORtFol —unit 10, ile the recefving section 1 can
manual |y be tuneairaye neensivingugesdionscdi 2t 3 HehiekerUPng2SBcEPHACE Tiog
tuned automaticgllyn JbE$al518re00kViaR@ivedidia? dhepetor e1f anas 1091 keaf-
an automatic search tuning circuit, including this yreceiver section 2, a
Luning i rcui t BSCRAESLHe EAnERE TT (o605 G BB AURePAP BORBARGEEE 40
control key. Theheiinputsabfaagemdntchsifovand redélgurtmd oper af- tB@ ésocasig-
follows: the recejyi R I §.tu tho ra f; gt

manual i uni ng oreehi £YaRBRLE8Y, o trie 1 hbib A0 PRuLY RRORRRD LAURE. 8.
anplifier 8 thrBaghtsei eefis. swEedlshe thridty AnePutsi §1seBei 3R »nTSS PeE Gigre-
t ceived, the cppiapb kKe¥tBekSappalidledArthd NenE@PsroF ANbeogaml @ osipairis-
a search tuning action at t?e bg |nn|nqgof_1he iel cted ange aﬁg t he

recei ving sect i B 25T 6P tabrt B3 PREPAG AR haRF nRAcRULF] BPRIE A &% 2
strength. The peemtgsBnuadant ot thfroiizh audondigtnetr &6 .t DTheowkpetivihl awtt-
12 are compared, yjth £ach QLRRL . LhG QAT EOMRBLESON B3 uhan Bhe
contents of the $wo prograns are equal, an 1dentity signal “Is applle§ o]
control unit 1Ris$e oaghneoteddiet Ghel&omiry Wiieht | hOr c¥pdhse thiseresfeiving
stores the fre-sguepsy of chhembghiav 19t ald ud&LebyedebAs! 88N St Qi ¢
2, in anmenory 13. Thereafter, the receiving station 2 35 continues_the
search tuning atti bRe uRPFRPIXIABWSECE%h 3 L5 L ERR R ACPRESC Brhidont ks
conpari soniopersé tOivisgpesccionned tdlexe fofe tfivSmsé r pas el bifeanaash twhat ide
program con-

search tuning circuit, including this receiver section 2,
a tuning circuit 4, and the control unit 10. Reference
numeral 35 denotes a control key.
The. circuit arrangement shown in Figure 1 bperat-
20 es as follows: the receiving section 1 is tuned to a
station by means of the manual tuning circuit 3. The audio
signal output 11 is connected to the amplifier 8 through
. switch 7. When the program of this staction must be re-‘¢
' ceived, the control key 3 is operated and the control unirc
. 25 10 starts a search tuning action at the beginning of cthe
selected range, and the receiving section 2 stops at the
first station having a sufficient field strength. The pro-
gram content of the audio signal at the outputs 11 and 12
are compared with each other in the progrém comparison 6.
30 When the contents of the two programs are equal, an
identity signal is applied to control unit 10 through con-
ductor 16, and which in response thereof stores the fre-
quency of the relay station received in receiving station
2; in a memory 13. Thereafter, the receiving station 2
35 continues the search tuning aétion until a new station is
received. A program content comparison operation is per-

formed also for this transmitter and when the program con-




4 tents are found to be equal, the frequency of this relay station is al so (:;y

stored in store 13. The search for relay stations transmtting the sane
program as the station at which by receiving section 1 is tuned, is

~continued until -5 the end of the selected range has been reached. The

fre- quencies of all the stations which thansmit the sanme pro- gram as the
§%ation at which the receiving section 1 is tuned are than stored in nenory
13 of control unit 10. Thereafter, the stations stored in nmenory 13 of 10
control unit 1bente pEerfewsd dite bEf 1Fudhe BRAFTRBRERGH RE (R S &&iaN ng
section 2 usingthBeohr e@UANGY lsWard Gid C3#dréd. 13heThbekdaghenat & gnal
produced by each such station at the conductor 14 is neasu

ed in .an
anpl i tude measBFRRYOBEr ETPLSTSE WNGE (1 AR Bf?@ﬁ@?hant%FIifﬁ€¥ﬂ?sﬁbred7

stations is neaspcRdbgndelkcld viiegeisddigigect | be Ruhedt uted cbao tlilmate ds tuat ¢ 10N
having the.str est field,str t T i i outut is-
now appl i e?:l togﬁ%egéﬁpf)?f ?gr% s%ql%hroelﬁgh%étgg%ckg?% gﬁ?%hg%g%%%gfa?% uf?}ﬁeer
the control ofqudncient pél addi tthe) stRidne|Whichehgenset tt f@e2Gamatirt o

whi ch recei Vi ngrgaChsORNe istaltiRef ad SiEldh thoUPYELYveaRt KQldad Yt is
anpl i tude neasurlng circuit 13. If the field stigngth decreases to bel ow a
predet er mi ned ¥3PEE, 2FRefld nahmsd AB TR Mealhr ERBAT O WYt (1R

stored stations is perforteeeadter,ccie/i $igp sEchboRtdried dgaimemdryt WRMG L 0
h ' . ' I . h '
Lhe ShjonoRe! sbabiR BHLRTAY G3d edfidPeaNOe ¥ERE FHeCLIAIY Yo

pessi ble to acconp ter suc ecrease in rengt a new
seri es of seartWningi fjeaseicony ing el e? wHingl ahesfaeiarendortundinag

receiving secti9pc4it043 ghatirQRif Jdisndew setndl pebavic@iywnacBOsuch
The enbodi nent shown in Figure 2 will now be des- cribed. To save conponent
and cost, onl ySGOReBE| FPfg COTHITHP 20" haks bBRASPF B d8d 2 gmplitude
contradi sti nctmeastvihpe carkaditreny., Nwwnthé Figudestrehzgenauwdi @isi Oflad on
the out- pyt 42 is gpg%i%d tq l.oudspeaker . 9 thrgﬁgh anBLitier 8. .The tyn{gg
1°1's unrt =

of tunirrg ci r2firte §*&8Mr o1 &t %Pﬁﬁ%n?%ﬁ _ recelving section
tuned to that station having the strongest field strength.

The audio signal at the output 12 is noy applied to the
amplifierr 3 through switch 7 which is operated under the
control of the control unit 10. The field strength of the

20 station to which receiving section 2 is tuned, is con-
tinuously controlled by.amplitude measuring circuit 135. If
the field strength decreases to below a predetermined vélue,
then a new field strength measurement of all the stored
stations is performed, and receiving section 2 is again

25  tuned to the strongest station automatically. It is, how-
ever, alternatively possible to accomplish, after such a
decrease 'in fieid strength, a new series of search tuning
actions for a new set of relay _Stations for tuning receiving
szction 2 to a station of this new set of relay stations.

30 The embodiment shown in Figure 2 will now be des-

cribed. '

To save component and cost, only one receiving
section 20 has been provided, in contradistinction to the
embodiment shown in Figure 1. The audio signal on the out-
put 42 is applied. to loudspeaker 9 through émplifier 8. The

~tuning of tuning circuit 21 is.controlled by control unit

30, when performing an automatic¢ search tuning action or




30, when performng an automatic search tuning action or 5 when one of (E%}
the programsel ect keys 39 is operated. In the circuit arrangement of ( 3
Figure 1 the audio signals of the two receiving sections 1 and 2 are
continuousty com pared in signal conparator 6. In the circuit arrangenent

5 of ,Figure 2 the receiver 20 is operatedl in a tinme-division nmultiplex
fiormat. To that end this receiver is alternative- |y tuned to a first and a
sécond staation. The output signals on output 42 are sampled in sanpler 24

and the sanpl eswhins ooiet @ifhddrearrr WgHAReHe L OC br BV EnPEodFariPeeir @G cuft 10

27 through interpgl Akiaeift ladr@iarfemdtte 26¢ Fhgubbehdcabr anatih Jighalld or
applied to the control unit 30 throu%h, out put 4% gnd an am%l,l t ude neasuri ng
circuit 22. ThetBEntW8 TRAALVIAE SLOMIRT uf BBy < a?Rifc F8F Faeator SO

conpri ses in adgatried@n ino stilmals usdmpard ot h@. 15n thkl owregidpegirdngement
mbl i es,. whi - d; | unists of; 5
assembl I es, ¢ whi ch ?géuﬁ%""%"etgxflr’eresce&%_re% 3%8 ﬁ@g%kg%eﬁsg% U_“éfn%mcl{::hé{‘ﬁeon

ni croprocessor By ad&quaté addr essing: reguenty nenory 31 in
relay station fmedfdpdiess figyimat wefe fhrmderdr FhéSsEaceld viemhilfy it ehve -

transmt the safe RLAGLUAPAE SN €hnd\a addE688 2QatiRWN Ghe3JuRHsOCs 8LL4E1 s

with menory 31 which is agvanced on{g?rfo(iltlon for eagh detected rel a

station transni OB AFLERE @R AFTRTEA PPoFPIRMEEI act 2By eeq‘t?é?Rijles

“nmenory 32 in whichist b® thriegude i sa psbi gdeto t proeapr egmparsiedactc keysi 89,
are stored.; An dr.ess u 4 | 1.t =2 t pr. ect

key f requenl?:y ,rrggortgl'srff% A%%%eﬁ%cooﬁénf%?ég}éggg%&‘cgﬁngpﬁgaﬁﬁe qﬁ%rnbafegrésf;#

t uni ng oper at i ogsTrRRESSs Frigned finhEppbiedr bagtbe seatred fpuit tHe throwgh

stations stored,aRgule’ 3% Edd 41 461 SEIBe PhOg5aMinkN@ iGQRiOl22ni t 30
conprises a search tuning key 37, a manual /automatic 3Q tuning selection
key 38 and a program st or ¥y UF M HphFi €8 A5sPHRAIT UG 2 Drivgrantierect
key occupi ed | appoédtsshen aald dommriess oint Aedptaghamosaactudieys aifts the

occupi ed. ﬂge 09%&?%%% éﬁ“gggiéiré%@ém§{£gggeaﬁgghsm@¥1hOWever be sepa-
rated from the usual units of the micfoprocessor by adequarte
addressing: a frequency memory 31 in which.the relay
station frequencies which were found during search tuning

_ and which transmit the same program are stored. An address

20 counter 33, associated with memory 371 which is advanced
"one position for each detected relay station transmitcting
the same program. A program-select key frequency memory 32
.in which the frequencies.assigned to the program-select
kevs 39 are stored. An address counter 34 associared wicth

25  the program-select key frequency memory 32. A loop counter
35 for counting the number of tuning operations necessary
to find the strongest station from the set of stations
stored and transmitting the same program. The control unit
30 comprises a search tuning key 37, a manual/automatic

30 tuning selection key 38 and a program-store key +0 and
applies a signal to a program-select key occupied lamp +1
when all memories of the program-selebt keys are occupied.
' The operation of the circuit arrangement shown
in Figure 2 will now be further explained with reference

35 'to the flow chart depicted in Figure 3 and the accompanying associated

table. When the receiver has been switched on, it is first checked

whether the field strength of the transmitter then received is suffi-




in Figure 2 wll now be further explained with reference 35 to the flow 652)
chart depicted in Figure 3 and the acconpanyi ng associ ated table. ‘Wen the
recei ver ‘has been switched on, it is first checked whether the field
strength of the transmtter then received is suffi- 6 cient. If so, the
frequency of this station is stored in thg menory address "O' of the
frequency nenory 31 (Figure 2). Then the receiver anplifier 8 is nuted
rough lead 19 .and t search tuping circui .receiver 20.is_reset 1o
the be- 5 gi ﬁﬁ'ieﬁ% ‘0 hse°’ra‘fr1}bee.{lﬁ‘°h Fea Ye?}t %iéue?d ﬁgggoé(g)uln esrt%ée‘lasnslet
to menory addr éhe ‘mEmortheadsbzesh 10hi of Sbei Smeanesicar mediorst &b t i (Bidwoen
- the beginni ng of 1t Ng LaNQe relecBEClnpl $e{RIE WIGLAG chPSuhADGR $90dd3Ene
al ready been reached. If not, the search 10 tuning recelver stops at_the
next received $LAFICHN tUFHEg rei@Mty of ?HF31§F§t?gnH%ﬁﬁ%ﬁ%ﬁiF% HeeoP§-31,
nore speci §i calglivinitigl e MU MYardgéll ePRerdartehi thehasdldfadobetappysnied
by the address cqunter 33. Thep the recpiver 20 is alternatively tuned to
the frequenci et 3&&*%"}?-%@ F°fenoly addresses "O' and "1". |
Synchronously therewi th the ssegxtein 2dnisgopertdbead iwhisoiadiwdd | batast $agpl es
of the audio si { : t A2 he ,i t fot
filters 23 andkggﬁlﬁggbéit Jg£§&¥d%ﬁtfﬁﬁgg§g§%d-Ahg%%éhﬁ%: iﬁ%ég%%%gﬁéﬁ
wi'th each ot herthien rnemgeprasit it 22 EORPAY | §8ANCFragHe D7 I a1q hentpe ofleeeah

at the outputs tghitfe dWRASS tdperst thel RxitWe eTORAUS SHLr 10, OHal
t he search tuning action is continued and, the stati.on- founduggxt IS stored

in the same mefBrPAUERFYesy "Hhis Sk ERCedAS PREE e THRA DU 5t B8N is

erased. |f thespweifiigal2s iral sharmemwmqusl adtilre ssddrie's,s wioivt eial33alseady be

advanced one pQsi ti. 0, gr "2") ~and sgar ¢ nj.n

action is cont ?ﬁl?é’d‘?‘%(ﬁzooﬁlex%ﬁ%tn%ixﬁggl sgﬁuelrt\ 3t g?e’d lfrlrIg%rr\efrfl?gr yp%%l%?ggg '?'8

Then the signals efl ttetrnastiméonsturedetioi fthehéreamenc iRRireseeed " O ahd

;2" are compar gdmdirlyh KRG Ak PASH  aglCr 17N §PLAGRIS UL ¥ ePdt 841 aRd chie
requenci es

sampler 24 is operated which distributes samples of the
audio signals at the output 42, among the inputs of the
loﬁ-pass filters 23 and 26, respectively. Continuous Sig—
nals which are compared with each other in the program
20 comparison circuit 27 are then produced at the oufputs-of
the low=-pass filters. If the two signals are not equal,
the search tuning action is continued and the station-
found next is stored in the sémg memory address "1"*, which
means that the previous station is erased. If the Two' sig-
25 nals are equal, the address counter 33 is advanced one
position (so to memory address "2") and the search tuning
action is continued. The next station is then stored in
memory address "2". Then thg signals of the stations stored
in the memory addresses "O" and "2" are compared with each -
30 other, etc. This process is repeated and the frequencies
of the relay stations are stored in memory 31, until the
end. of the range has been reached. .
On reaching the end of the range,the loop counter
35 is reset to zero and the receiver 20 is tuned to all
35 stations stored in memoryv 31 at the addresses "O" to "n'.
The field strength signals appearing at output 43 and which
are associated with these stations are measured by the '




of the relay stations are stored in nenory 31, until the end of the range @
has been reached. On reaching the end of the range,the |loop counter 35 is :
-.resef to zero and the receiver 20 is tuned to all stations stored in nenory-
.31 at the .addresses "O' to "n". The fiel,? strength signals appearing at

out put, 43 and which are associated with f{hese stations are neasured by the .

7 anplitude neasuring circuit 22 and conpared wi th each other in the

_ééntrol unit 30..The ,strongest. stati o] ry t
addr ess” O' . EatWPoF *PRE 85 q"ru rs:'tné ?conzg&ig %%o%’ﬁg !::ngg%d wé’%ﬂéllteaocne of the
addr esses "1"otbhetnin She Fvarimpeiwett ZDobsThheﬁtreneGstto e Faregiency

stored at- ”E”§%Xr33d3§$%eﬂgff”§hti%ai@ﬁf@gs“§“|EEEﬁdofF%%khQﬁﬂﬂﬁﬁ1s%i%&ons,_

| oop counter I S advanced one position. W the | gop countegr. 35 has not
yet reached th& p&sredod™ MamaRy (3! AbckRY Mhether 2EHESSSAT st etiyt

the statipn tfgs recel¥eaeizcedid %Mftﬁm@ﬂttol theo frielguen ogh ecteark dvhet her
the key 38 is actuate checked_whet her, o]

progr am sel ecPeREFY §gd1rsesfct tead1 Fh%onegﬁ?gt es.?L [g‘r%o?'l granxi%gie B keys
i s actuat ed i thies lobeclcedntieat rﬁa‘.‘r iheadeancadt anengoledrid®n . dheyt uched. If

not, the fiel gSQ,; Bt @%h e,he p,féifs}aabﬂeda%ﬂet Q,%sqcttm&h%r of¢the

keys 37, 38, s checked eld strength of "the received station

has in the meaheckeddsdedhes #IEP LIt YestrrRETHoE #oe SRt rihenare-
perfect rgceptb@Redt B IREHMAer S, tLHEL Zoltolanehlaekeﬁt ale¥he&it Of1sl kéy

menory 31 whi t hus trans- e sa ich has a.f eId
strength whi cﬁg & Sh RGHEA S5 #rslé“ﬁmﬂgefgeﬁ ?ﬁp%]d ﬁg‘%g’t,oghe or Jé
menory 31 at pddgeam-s@leckhé&estsat3onis haisteeltedt.- Ifd noae tdﬂmmamed in

menory 31 at e "Q" 439+ §sNQ an Q08 C t
When t he Iastggrrgnt %%r]fee gpﬁaigssbée%ﬁ%géssegtt%rso %?%re 'tq-ﬂe a?fgrres
thi s indi cat eseangh wn@qng.key 37 is actuated. If not, the fleld

15 strength of the tuned station and the actuation of the
‘keys 37, 38, 39 is checked.

When the field strength of the received station
has.in the meantime decreased to. a value which does no
longer permit a perfect reception, the receiver is tuned

20 to another station stored in memory 31 which thus trans-
mits the same program, but which has a field strength
which is higher than the field strength of the station
stored 1n memory 31 at address "O". The station thus select-
ed can than be stored in memory 31 at address "O"., Loop

25 counter 35 is now advanced one count.

When the last-mentioned loop has been passed
through more than "m"-times, this indicates that the re-
ceiving conditions have apparently changed considerably.
The receiver is muted, that is to say no further check is

30 made whether the field strength of the station is still
sufficient, but a new series of search tuning actions for
new reléy stations which correspond to the station in the
memory address "O" is performed. This series of search
tuning actions is immediately followed by resetting thé

35 loop counter 35 to zero and by the selection of the strong-
est station among the stations found. .

The quantity "m" of the loop counter has been



ceiving conditions have apparently changed considerably. The receiver is <§g9
nuted, that is to say no further check is 30 nade whether the field
~strength of the station is still sufficient, but a new series of search
tuning actions for new rel ay stations whi&h correspond to the station in
the nenory address "0" is perforned. This series of search tuning actions
is imediately followed by resetting the 35 |oop counter 35 to zero and by
tYe sel ection cosér sorthgt asnest geirgeamfneedrcht GANdRS RETAGNSTHOT

quantity "n of{f}¢ LORR16Q4NLEr shasthernt tid &P hbAbnd ,NBWrIed ahf
search tuning actions for relay stations is started at the proper nmonent, -

before the red®seHEie8naPRAdNL RS Saiea ffanass t 3t *RJCsPPofGTPEE Fay
station anong 14y $ta&tieAsambagednduistag idits psEvredsdbringethes prfevamarch

tuning actions_is, avai Lable_any_longer. This quantity.:nl.,may. fqr _exanple,
be equal fo 3, 5%htth ﬂtaﬁgafﬁgt tgnﬁgl\ﬁ s,aecrﬁle‘)snsbflsseéa‘?%ﬁl u%\'?nénarc?'i"@ e{j}}“or _
new rel ay statTiohs @mwanssitwc'minmely,t forstexampbe , sbat fanadf tohd ,swihdah

stations is nqjopeLf opaedauptiy $be JOWH - GY CLeniEOHER1bRS QW A

ended. A new series g‘ search tuning actions for relay stations may al so be
initiated manue@}yy Shefirey 389, §e§aqﬁt%.°%@%e aPtEPRERsHi SFadiorhet
recei ver (starin®fspspeddedakibhe fiieindiSigatdimed theilegRevedusitdiion is

not 15 sufficient the receiver i.s nuted her | ready and the station
search tulfi ng €% %n&‘gqlﬁge%ﬁfol?ﬁé’ B"?g? n‘?ﬂ‘ﬁeg‘?bf the range. Thereafter,
the search tuning acti onAshewt sexii@st e resarclertehipg atttibesndolr stedisyon.

I the field 4420905 OhalNE 136340 A YIS { QU4 Se P1YT | GHEAT kB 1 20
guency of this station Is"stored in he menory 31 at _hg address "0" and a
series of statdetabadehVhani agtas itBnimE aablni ngceéray (stamtomf pro-

having the sang-4hpotRe ard1dekeslen@iofof NEhstF OHGEFEaSERRILABRELG Ho
performed. When the station to which the receiver is tuned 25 shoul d not

transnmit the BETEGLPREgFER TEREIIES &F HI§H here already and the

station search tuning action is reset to the beginning of
the range. Thereafter, the search tuning action starts and
the receiver stops at the next station. If the field
strength of the station thus found is sufficient, the fre-~
20 quency of this station is stored in the memory 31 at the
address "O" and -a series of station search tuning actions
for searching'relay stations having the same program and
selection of the strongest station etc. is performed.

When the station to which the_feceiver is tuned

25 should not transmit the desired program, the search tuning
key 37 may then be operated and the search tuning action
continues from the previous position and stops at the next
station. After checking of the station field strength and
frequency storage in the memory address "O" a series of.

30 search tuning actions for a set of relay stations is per=-
formed in the way-as described above.

With each program-select key 39'there is asso-
ciated the frequency of a station transmitting one speci-
fic program. When one specific program-select key is

35 actuated this causes the address counter 34 to.be set to

| one.specific address and the frequency stored in memory

32 at that address tunes the receiver 20 to that frequency.




key 37 may then be operated and the search tuning action continues fromt@
previ ous position and stops at the next station. After checking of the

station field strength and frequency storage in the menory address "0" a
series of :30 search tuning actions for a set of relay stations is per-
formed.in the way as descri bed above. WtH each programselect key 39 there
is asso- ciated the frequency of a station transmtting one speci- fic
program Wen one specific programselect key is 35 actuated this causes

t he address coSmbse@enilhe e foedfesiperBfic odddes s it thel ¥ requency

stored in NMeNDIY, ekl 4&&“tﬁ@kw§@?uéﬁaﬁsiEhetBQ@@\ﬂﬁ tHe tledid® address
frequency. 9 S"ubseq#uené%y, the field str gt? of .t he statiocp is Chegked
and the frequen® i sttt eF SHIEREY nBABPY Y addredd 82 SP1HY r4oyTohRyY 17
menory 31. In téme norego descrthedsenieheofosegoichy tuntimgsexd ebomw$ sear ch
tuni-ng actjons .t ceddentify fg st gl | NG, hdhe,s
programis ther%d%é'%lofr%rrgaa.éﬁ g%€e§§£a§govégggxgxt Zlnlsvﬁgﬁg gr%)@t he f ol\av %%g?‘tn of
Figure 3. Wen i@pml'{animleﬂ?m?%e program shown in Figure 3 there can be

i ntroduced a subroutine & ppl At sbdys BETARERs 1A BE Sne0sRdcRere TRidgudd 3.
subroutine is depicted in Ei gure 4 the functions of which are givenin the
agconpanyi ng adB6R| pPEAPTIRBE cith Al | RECEERY SHAEH 1By F BB nhttPET SAPMRE a
station is fouﬁstm@dfi equmsdinm:vwfntlt lez stuaﬁ:eeéﬂlﬁpaimr 50 }Cfmhasl. This.
programsel,ect key 39. Thig is ne as follows: .As |.on t .
pr.ogr am seluect SpREoytang s gﬁ?’tfaffgdml 1g‘ﬁ$e4p¥€egrfg‘?‘ﬁtil§nge°t%tsfth‘e°§ gvefget At
51 to the nor nethel sopmpdnying urssoBiatiddweatdre, amb isogsedashdrhby prurgmarics toring,
key 40 is actuagt 1 he. Lfi | d,a ch tunipg. a¢tlon
Is started at %hgg%%lgpnh&?%l’%{ w?hségrfléﬁggeg.ﬁtc?n e:%g?%'&%n??%eggﬁ:ﬁgggmgount er
34 is set to thecsraR-esbed key HAssiTyredia dorhesf fokhowpr ogr am sel ect key.
The range is scanned and Adielsegarah thai pgogradi-s@lainisentia sbat aonnpated

”Dd”'atio“wfre%ﬂ%“aéégrgﬁ”fQ }§t§£8£§dobgrt%%iu€*%1 to the normal loop

of Figure 3. However, as soon as the program store key 40

is actuated, the amplifiéf 8 is muted and the search tuning
action is scarted.at the beginning of the range. In
addition, the address counter 34 is set to the addressed

20 assigned to the first program-select key. The range is
scanned and the seafch tuning receiver stops at a station,
the modulation frequency of which is stored in the firsct
program-select key 39, that is to say th;s_frequency is
stored in the program-select Key frequency memory 32 at

25 address "1", Then receiver 20 is alternately tuned to the
last said station and to the stations stored in the other
program-select keys. If the program of the station found
differs from the programs of the stations of all the other
program-select keys, then the address counter 3% is advanc-

30 ed to the next position.

As soon as the address counter 3% is set to the
next address it is checked whether a further program-
select key is still available. If so, the search tuning
action is continued and the action stops at the next

35 station when the end of the range has not ?et been reached.
The subroutine is then passed through, and that until all
the program-select keys have associated therwith a

different station.



programsel ect key 39, that is to say this frequency is stored in the ;;;é)
‘program sel ect key frequency nenory 32 at 25 address "1". Then receiver

is alternately tuned to the last said station and to the stations stored in
t he ot her program sel ect keys. If the prqgram of the station found differs

fromthe programs of the stations of all the other programselect keys,

' hen the address counter 34 is advanc- 30 ed to the next position. As soon
as the address counter SEE‘J shewévep,t he Fextthaddmasgrdimt seToetkrdywhst her

a further pro ranm ect st|II | abl.e. |f so, e s ch_tuning
action is con @t?sbglhd Wit %c%ﬁ% 9082 § ° k&R (P3S n°€a¥e§a£wﬁléln t he
end of the ramyadhﬁdwuﬁ peigtrmnsetachicteyTiengagnddtane 45 1hentpasped

through, and urgféexaléhéhﬁueiﬁgrﬁass%%% ﬁ%&aav ﬂ%sogmtg o=
therwith a differént station. , however, no furtiher programsel ect

key is avhil alﬂréwqfé“f% E‘th‘b?-nthé‘raﬁgé‘*ﬂ?a?rrﬂﬁr%w%e‘%%g‘l‘%acﬁed'rha3

program sel ecti ske\ fN0EILcd S8Pwhdn! tHBt 8ndPofThA @idLd KAe BEEANg has
been lifted a aln (Qe pro- 5 gramreturns to point 51 of the program of
Figure 3. ThigS Bf%0 the case when the end of the range has been reached.
I f during the conpari sontHfdeiingr the anemparadspearct tHled pzmgmmgram of the

I e T

St ored in nmeno S counter IS Nno
sear ch t ufli ngdddifiesh fize® oHie nbeRiSARE| of Adw Jhe |R¥f?€%am%u$l‘d°mhﬁchnl s

stored in them@pEyy 32 tHeh Nenadsli@ssss Holnd o345 Y QU & NEaPRRESLC Bt
Figure 4 it is 15 possible to use the signal conparison circuit 27 not

only for finditR§ cS3RFEIHRIRE ??5%8ﬁ1%?|ﬁ@"@&? ftograntevit Sfatign
al ternativel y iposaidiide Wi cisSDEi atéradt anathe arioryat3anyt denéredasesent

wi th the progran}seleCtd§§E§ the subroutine deplcted in Figure 4 it is
15 possible to use the signal comparison circuit 27 not only
for finding relay stations transmitting the same program
but it is alternatively possible to associate automati-
cally at any desired moment with the program-select keys
39 different programs, without the necessity of listening
20 to these stations. If now one of the program-select keys
39 which has been engaged in this mannef is actuated, the
receiver is tuned to the associated frequency and a series
of automatic search tuning actions is carried out to find
e the set of relay statioﬁs transmitting the same progfam
ﬁ and a subsequent tuning to the strongest of the stations
> thus found is performed. _
The signal comparison circuit 6 (Figure 1) and
27 (Figure 2) may be of any optional construction. As re-
gards the circuit of Figure 2, the audio signal on the out-
30 put 42 is sampled by means of the switch 24 in synchronism.
with the tuning frequency éhange.of the receiver and the
samples thus obtained are applied to the inputs of the sig-
nal comparison circuit 27 through the two low-pass filters
25 and 26. The low-pass filters have for their effect that
35  the signal samples are again convertéd to continuous signals.
It is then of course a.requirement that the frequency at

which switch 24 is operated must be twice as high as the



39 different prograns, without the necessity of listening 20 to these
stations. |If now one of the programsel ect keys 39 which has been engaged
in this manner is actuated, the receiver is tuned to the associated
frequency and a series of automatic searchituning actions is carried out to
find the set of relay stations transmtting the sane program 25 and a
sybsequent tuning to the strongest of the stations thus found is performed.

The signal conparieRy £ lehblidighal RoUbé eohparddd 2Tn Cklgtite prfomy de of any
optional construction. As re-, gards the ci Ecuit og F%%uervglult' Egee audi o
signal on the ségpel SOUPARLSAD Ht518 HANPEYF BY° MSSRESUY the 'SWitch 24 in

synchr oni sm winlighédte fhequengids dguenec yighudngeutoflovtireqersiyveertinns (g

sanpl es thus qbtained._are i 0 ls . 4 k050 RALr SYTRREE SON
circuit 27 t h(r)"(?u@%aqt“ﬁée 'woZilll?elg\}(’/Lr:d;gl';:ésl,n F%‘Fbt%ékg&gtgggﬁ%%g? u‘lé'lkes‘lj %\%}pass filters
have for thei rthef é@cinedust oGEputheisnadmaf sheplowsrasse fhliers ToA0eri%a o

conti nuous si %’lﬁéged bt iedbbemifld GAYESRSY sR0YL6QERL dhRatordtiol fumgusmcy
at which switch

| s operated nust bhe twi ce as hlléﬁgeg as_t.he éreg&ency in
the signal to 35 thaTsafert compasederandothfl, FETSH 3 RISGRET-BBRAHATREN Ot s
however not nea@psey ¥hé UeRrad Wi egidetetit PResdvilatboidaceeduated Be i gnal,
but, | owfrequengy portions _nmay be _evaluated. _ Th .Qg ofelpiel-1d
circuit 27 naf?%e’g‘ﬁé‘r ERerefRLy wgethetrheh%3ﬁfgﬂaﬁgu§re&}?p§ﬁp§| gnq?g %O%Qt he
| ow- pass 0l ters 2fo aheckGhatterssimpiredants tptbaeterviinkdthenseeaivst are
stored 10 1he G3MIQ Hld ot RA0rdNRLER] Leke CATPANRAcH AR 10 vai IPhad
predet erm ned nunber of sanples t he egree of agreenent or deviation is
eval uated as deeni tumedorr BB PEPETAMSYHEY eapdd FPRFERs BeePaL5yF¥enent or

not. 10 ciFQufh@ChapViet Helsubh s cBhrustBdd @Rat 0 fohickamphe, tREQiudes 2
has been tuned and, t he re_fergg)ce st at ':llon to_which the redcei v&rislcgasa li)goenn
tuned transni tSSPRYEARSTHERY SJulte FEAPEMTEE IS cCTBAFTS AR Eicir T 6 hay
be of suchiSa cdrsbitiehiit®wrehiehaddiof oigratarmnepitted budhe wifgmedce saasivntt ed
by the relay s j on_i.S. C ared_iLn.thi : r 1 ' | | t he
audi o si gnal t#fg:ﬁéﬁi:tetlgﬁ %;{Q f?lneqf‘%% Be elrrl?:feectggg%isga?{ﬁnf ?f%?#féréaéy a\é\%}g;ﬁ on and
the reference stansninting einbedditdbn sta ype desired audio signal also a

transmitter identification signal, then this comparison circuit 6
ma§ be of such a construction that at least a portion of the transmitter
20 jdentification signal tramsmitted by the relay statiom is compared
in the cohparison circuit with the corresponding portion of the
transmitter identification signal transmitted by the reference
station. ' .
It shouldlbe noted that a trahgmitter comprising a transmitter
25 jdentification signal generator and a receiver which includes a
device for recovering this transmitter identification signal, are
extensively described in our Patent Application 7038/78 (Serial
No. 1 579 985).
It should also be noted that this transmitter identification
30 signal may be a digital, but may also'be an analog signal. This
transmitter identification signal may, for example, be an indication
of the name of the station tuned to, but may also or in additionm,
be an indication that the receiver is tuned to a station transmitting,

for example, traffic ‘information.
35




transmtting in addition to the desired audio signal also a transmtter
identification signal, then this conparison circuit 6 may be of such a :
construction that at |east a portion of the transmtter. 20 identification
signal transmtted by the relay station is conpared in the conparison
circuit with the correspondi ng portion of ttﬂ; transmtter identification
signal transmtted by the reference station. It should be noted that a
t™ansni tter conprising a transmtter 25 identification signal generator
and a recei ver whtrRbTIOMSUdFS THEIBLOEKS AIN TBIGVeBi ng this transnitter
identification signal, are extensively described in our Patent Application
7038/ 78 (Seri al . =1P8¥8T98%) " |t should al so be noted that this .
transnitter idenéilfizcattingn o0 fsiegvhl s tregndth asuf ficabntbyesf®p al so be an

anal og si gnal . TRbS .t LAY teRiad Ty | {4 CRbHORy ShaARk sEBYorT O exanpl e, be
an indication of the nane of the station tuned also or in

to, ut m
addi tion, be® an PAdFcEUtdREshAeIae HeckiYEIORsSPRRER 8 Xo&iatiioHE of the
transmitting, for exafpf€S+traffic infor{OTB,L'pn. 35 12 FUNCTI ONS OF THE
BLOCKS IN FIG 3 60 =3S6wde ST %413 i th #i el d strength sufficient
yes/ no 62 = storé4f regoartdnuatinenory stkitbes -$&arbh 63 = nuting, reset of
station search tg.begLnni t e, set nmenory address to"1" 64 =
conti nuation of gt’af'i g%ﬁfés;gae?};%’ g%sr:/ar?%nge end, yes/no 66 = stop at next
station, store f PEqBesEP D F Attty AL ARt of RAFPNETHALRSSY idt BPRAT | on
and referench staghi ona§8 e7nAAHATBORN &t Se 4YakLEREAHARRO ro AVGHEES
menory address by "1" s¢@tiomeset | oop counter

638 = program contents equél/unequal
69 = advance memory address by "1"
70 = reset loop counter
18 71 = switching between frequencies of memory addresses
"o" to "n"

putting the strongest station into memory address "O"

72 = tuning receiver to frequency of memory address "O"
muting lifted
73 = advance loop counter
20 74 = state of counter (loop counter)
o
75 = station field strength sﬁfficient
76 =.manual/automatic'tuning selection
« 77 = program-select key actuated
2 78 = search-tuning key actuated
* 79 = station search start and stop at next station
80 = tuning of receiver to range beginning
81 = tuning of receiver to frequency of actuated program-

select key :

30 :
E = Equal

UNE = Unegual



15 71 = switching between frequencies of nenory addresses "O' to "n"
putting the strongest station into nenory address "O' 72 = tuning receiver
to frequency of nmenory address "0" nuting lifted 73 = advance | oop counter
20 74 = state of counter (loop counter) 73 = station field strength
sufficient 76 = manual /automatic tuning sgqhection 77 = program sel ect key
actuated 25 78 = search-tuning key actuated 79 = station search start and
sVop at next station 80 = tuning of receiver to range begi nning 81 = tuning
of receiver to ft®RQEIO @fpmamtx aB'r_EGsehect key 30 E = Equal UNE =
Unequal 13- FD@CLICN% O TH% BL {%f% é grogran}store key

act uat ed, -yes/ n6<83 PTREFF Y A1¥ 1% ?ﬁlac ARk gos , reset of station
search to range&Be= gutdingglsfedaddr ess counter 34 to first program 5

sel ect key 83 =ggont ppyation of searglydunifds Bt TohaBEs-reRd ¢oeas 8J;

stop at next stationg;ShAGdf dd St ket NBR 9609&§%%5%ﬂ%§r
86 = alternfate tunlngeQanp@@g-statlon and stations of other progran}select

keys 89 = all gograns different 90 = advance of address counter 34 to next

program sel ect Rey sentinuatian of f8a%wl st ¥RYEEed | anp

86 = range end reached

.t 87 = stop at next station, storing of found station
into program-select key

alternate tuning to found station and stations of
, other program-select kevys

wm
[+ ]
]

10

39 = all programs different
20 = advance of address counter 34 to next program-
select key _
@1 = program-select keys engaged lamp
15 92 = any program-select keys left?
Y = Yes
¥ = No



92 = any program sel ect kéys left? Y = Yes N =1 14 CLAIMS: - 1. A _
radi o' recei ver-w th automati c change-over between di ffer ti ons '
transmtting the sane program characterised in th Vi unabl e

er
within a predeternined receiving range 5 j5to a r Wﬂl
transmtting a desired programthe receiver also be| ng tun L ‘'sear ch
t iini ng action through the receiving range to a relay station or Stations

al8o transnit tiomstbe desired program the signal for each recei ved rel ay
station beingTCco areﬂ‘e h the reference statjon, signal % check for equal

program 10 cont ent Tadif RECHRYeR TP f‘h’%’@é’f‘er‘@ﬁ‘&%‘a'gi’%‘f GHVEET t he

tuni ng data f atffaeht realaajormst ai-a:ametfu@qu&i spi® PrapgrfDRh&rdctbeiseg sdored in
a nmenory and f{‘ogntkhe tun&entgls unag{n or%d 1'gh dat.a ﬁh ich.correspond to
the station having fhe StrongestFécei ve Y ifePHS ?e“r‘f‘é‘? RECAY S F A% d by
‘means of the sea th@mnﬁgﬁmﬁbmmranmmti@ tahéea‘ureﬂobrsfgrsmg:hh na‘ceb'.he:

sel ected stat 0 p e A e, omthe
stored data i ggsbe?g%'ggggﬁa%ﬂe bfea!e%g\%%rhr ggﬁ%ﬁdé&tl%ﬁt Flgt%hgn %%t&u{%w ng

t he strongest T#&%ef9 et TR §tatiodngt (ptapions Alsrcaéren%éé}nﬂerthasdeértm%d in

Caiml, charpesgranzeshe?dignalt fext eaée Q@c&@HeM@rmmanQrc&gaQ@&r eases
of _the flel d stren tha%nd subsequent newbsel ectloré)s of t?e st or tuni ng-
data for the ¥t BRRFAV P M PR PP bige St et £8T FAHRT iPSPE" @ rengt h, a

new sear chift uqanﬁgnactuh@ntdmgadarnal &yr $hatrecﬂaraiceequsdmpragr ahe caniegnt can

then be 1 esunlpgk usbb Jat Laigl kLR OLALACY, Lk abeoR Bl BRGNS U N0

action al so being store fromthe ne ‘uni ng &°Uata is
sel ect ed whi che @oﬁF’E‘B“p’oﬁ@% fixpm thlehé“IB‘{naMam Rizits ngomehienhq N@tstwmngest

received fi el gore &gi Ro the stﬁﬂbﬂq{ﬁlﬁgcﬁievﬁlfrcﬁ%egé @e@?gvédnfgl%' m1,
characterized in t f.or %#2%5}% he receiver to the reference statlon
e

there is 30 p?'iﬁﬁnéé b§1P$r Vitgre eth the s=4FcthtynirRg AgGtPeReence
station siBnathe dheld etreqahcht tttini sl et bédugbtidredeanasys M9 bengeat 0 the

predetermined value the data from the stored data is selected
which then corresponds to the station then having the strongest
received field strength. _

2. A radio receiver as claimed in Claim 1, characterized
20 jin that after a predetermined number of decreases of the field
strength and subsequent new selections of the stored tuning data
for the station then having the strongest received field strength,
a new search tuning action for a relay station of equal program
content can then be resumed with the tuning data obtained in the
25 pew search tuning action also being stored and from the newly
~stored tuning data the data is selected which corresponds with
the station having then the strongest received field strength;

3. A radio receiver as claimed in Claim 1, characterized
in that for tuning the receiver to the reference st#tion there is
30 provided a first receiving section for producing a reférence station
signal, and for search tuning througﬁ the receiving range to the
said relay statiom or stations a second receiving section for producing
a comparison signal.

4, A radio receiver as claimed in Claim 1, characterized in

35 . . .
that for tuning the receiver to the reference station and for




said relay statiron or stations a second receiving z_e_gi_%n’fg’rw_ng a
conpari-son signal. 4. A radio receiver as clainmedTn aiml,
characterized in that for tuning the receiver to the l fnll‘mnt and
for searching through the receiving range for the ‘mﬂnrm‘ulnp #bn or
stations a receiver section is provided ich is tuned-al%etnately to the
r(gjerence station and to a relay station, the output signal fromthe

recei ving station being sanpled in synchromismwth the 5 alternately

tuning, the S@#pFing RiroughttienEereiaing rapes ifen the erttarelyy 6289 rst” and

to a second S4r0B8dtiQHE Mlirecdiver Fedtadh Gsl PESIIMEE whick|idi Hetkd Alédraiabe 1,
characterized in that the first and. the second Lsilﬂnal t?lutgutt gach have a

| ow pass fil t% BHFTEETERE TRATAPD F8r TP rAobTATnGEIHE"r SFEr BHPEE ST P dn
signal 10 andrphethreckegeistiog iszsatiinghalng sespledt ivelyych®mism Aitdibe recei ver
as clained i i i , i : - .raf erence
station s?gnar%lgzea?]ﬁ f%%o'{ug%? sm%’gtﬁaoﬁﬂésﬁghg{ %?gl%%pf’??cf tggﬁalegrogram
conpari son cialéernate}y to A figgitoandeéeia secenthsianali aktpptas herein descri bed

with 15 referencesto Ki@dis receivdr @br&adndd ihhG1ARCHMRARYING sV NGS. 8.
A radi o receiyer incor pé,_%atérﬁl_‘g a m croprocessor adapt eq. to be g‘?er ated as
herein descriifefPdl the rigrar Aidetd LAWY FLGLHATTPUST S ¥ ghiFYe & LYV PRES £ 1 ow

clfarts of Fi glinteed cafflected Titerkextfoof piddac bpeehé i mferatehasatienns igapt oduced
_ _b?%?phot ocqpyiara% meergpg !s‘EQPIo% grighnal typescript.lt may contain a few
a C [ PR 6 ¥ ead S°FR

ndent s whi are ficu d 1€ orl gY'naI typescript containing
t hese anendents rfay bé dadiperscetivern as el apmedriigeSlagfm 3 ar Phriend,. Of fi ce

characterized in that the reference station signal and the relay
station signal are applied to a program comparisomn circuit.
7. .A radio receiver substantially as herein described with
15  reference to Figure 1 or Figure 2 of the accompanying drawings.
8. A radio receiver incorporating a microprocessor adapted
to be operated as herein described with reference to the flow chart
of Figure 3 or the flow charts of Figure 3 and 4.
The text of the specification has been reproduced by photocopying the applicants original

typescript. It osy contain a few amendments which are difficult to read. The original
typescript containing these anendments aay be inspected an the premises of the Patent Office



