" RECElI VER HAVI NG A SEARCH TUNi NG Cl RCUI T" 2068668 The

I nvention relates to a receiver having a search tuning circuit for tuning
the receiver sto a tuning datum selegted froma group of tuning data stored
in a menory circuit, which search tuning circuit, under the influence of a
5 starting signal which depends on the field strength of a received

transmtter, can.{EHvER HOIE M 3Bidc@N TR Eheurel d strengt hZﬂlﬁiglgnQ@

recei™ed transmtter becones too weak. A receiver of the abovef

type is known from Net herl ands Patent Application 7,413,161. A search
action of 10 ~ this receiver is started when the field strength of a
transmtter to which the receiver has been tuned decreases to bel ow a
certain value. Particularly when such a receiver is used in a vehicle it
appeared that in certain circunstances it nmay happen that a search action

's started too frﬁgql’akﬁr%ék%’cg tl%lates to a reddivks HAY1QDILGLa Y the | nvention to

prevent this. Accord he present invention there Is provided a
recei ver cunind singpnid Semteping fheFecrtvasi £t UPHE ng - the receiver to a

tuni ng dagdpas Qetedrd EraiMaagMupUPE Himinkidaga dabaedtiar £ciembrya Menory
circuit, which search tuning circuit in 20 response to the influence of
a startinGIEFYral “BiFh FetFste REE ncHamEL i é‘Pﬂe%ttF‘En UBt% °f etei ved
transm t t etastihgs ERdrialawlsiehr édpendsi an thbicfieldesticendith of remgtéiveddcr eases to

bel ow @ CLLALD Y8l UCanald. 2 1 Rufr el Unbehak! pthadenandan!
starting-stgnal delay Cirfcuit for Broducing a defay 1n the éccurrence of
t he st art iofigtis receisiegnbfangni btareBeramest P Heakoccur rence of a decrease of

the field strengt hestiveh StehRy BPENES 0Ny RERBVirMA Bomt he fiel d
strength si%qal. Eprovi di nﬂ such a d%I a,%/ circuit in the receiver made in
A 13cty
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to which the receiver has been tuned decreases to below a certain
value. Particularly when such a receiver is used in a vehicle
it appeared that in certain cir:qﬂstances it may happen that
a search action is started too frequently.
15 , It is an object of the invention to prevent this.
- According to the present invention there is provided
a receiver comprising a search tuning circuit for tuning
the receiver to a tuning datum selected from a group of tuning.
data sto;ed in a memory circuit, which search tuning circuit ih
20 response fo the influence of a starting signal which depends on
the field strength of a received transmitter can start a search
" action when the field strength decreases to below a certain value,
and a field strength behaviour—depéndent starting-signal delay
circuit for producing a_delay in the occurrence of the starting
25 signal with respect to the occurrence of a decrease of the field
strength which delay depends on the behaviour of the field strength
signal.
By providing such a delay circuit in the re;eiver made in
accordance with the invention a search action is not immediately

30 started at a decrease of the field strength but with a delay, which



2 depends- on ‘t he behaviour of the field strength, such as, for exanple, the
durati.on of a decrease of the field strength or the frequency w th which
field strength decreases occur, or both the duration and the frequency
thereof. This I'imts the 5 nunber . of Search actions, resulting in a
nore agreeabl e sound reproduction of a received transmtter. The invention
will now be further explained, by way of exanple, with-reference to the
accohpanyi ng dr a%fRfges o ﬁh?h‘é?hﬂy%l%’?\;ﬁg:&ﬁ)fl 1d strengthy, sk 3sy £og p) ock
schemati c cCircui éxdiipdg| aNeOfurs H16A 63V ar déa@dase lfackhe rfdand estsehditt be

I nvention, and Figure 2 is a bl och, shc%ﬁnﬁ]i'g circuit diagramshowi ng in
greater detail atd FEGMENTY WEZLEAEP fAFLT sSEERYRaISTFERETS WIFFh #Epends on
t he behavi our of béthe the aluttatioreagd htheafirdmetSy theoétdfai Nn€olis Dénbid shahi ch
are not inportan n’ di .ng the i.nv .Qn_hav t n

el Uded 15 the RS g FACH SRR rShurcif Y S AR adRURp R o BRE
applied to an inpearofucticn pf ¢hreceiyednbransniitidnki ng section 3 of the

recei ver 20 and | IO At | 086d1lak AN plied to
an input 5 thereof. iﬁﬁ% %?Z%rﬁ%c#g{v{e% ?ggu%{lg{;}%%éngﬁl,ahﬁﬁ’cﬁ;idéacya%Pl ied to
an int er nedi at e $fEgLendithnfitereese to SBEeNRTEYLNG SFrwNasut piit theof the
hi gh-frequency adwhwihgsng section 3. The oscillator 7 forns part of a
frequency gynthesi zi ng:‘L 25 .circuit which is tuned by applying to an

i nput conbi nation 13 BFSuTer Fefuantledi SFRAERLES Srewtt ﬁéa%%ﬂ‘hﬁfi%rﬁﬁ%’-‘feﬁr m
of a digital codsads ih addicedaridecwithrithe irfreAdidigt etk by which the divider 15
di vides the frequency_,pf a signal, which_ originates framthe oscillator 7
and which is applied It"l an .?n%u? ]i]fclkAs%rl‘eé“ﬁa c\ﬁ&gg%lgglagrang %‘&?gy i's

det erm ned by t hin greatdratietailr aqeioreey t oyl medres dniduichby silgneh ddleydi vi der
15 divides is o Ine t f et pvider 15, In a
phase detegtor %_fﬁtcﬁlgeil g%a%pitggc%%g%%cfo\ﬂftﬂ%agﬁgﬁsg%%ﬁéi S%‘:Fer ecei ved
from a ref érencedbtained.. - S

Details which are not important for an understanding of
the invention have not been included in the drawing.
In Figure 1 a signal derived by an aerial is applied to an
input 1 of a high-frequency and mixing section 3 of the receiver
20 and a signal originating from an oscillator 7 is applied to an
input 5 thereof. An intermediate frequency signal, which is applied
to an intermediate frequency amplifier 11 is obtained from'an
cutput 9 of the high-frequency and mixing section 3.
The oscillator 7 forms part of a frequency synthesizing
P 25 circuit which is tuned by applying to an input combination 13 of
' a frequency divider 15 a tuning datum in the form of a digital
@ code with which the number is adjusted by which the divider 15
divides'the.frequency of a signal which originates from the
oscillator 7 and which is applied to an input 17. A signal whose
frequency is determined by the oscillator frequency and Ehe number
by which the divider 15 divides is obtained from an ocutput 19 of
_the frequency divider 15. In a phase detector 21 this signal is
compared with a reference signal received from a reference
oscillator 23 and the frequency and the phase of these signals

35 . : .
are made equal to one another by a control signal which is



oscillator 23" and the frequency and the phase of these signals are nade @
equal to one another by a control signal which is 3 obtained froma

control signak .output 25 of the phasejdetector 21 and is applied to a

control -skgnal input 27 of the oscillator 7. This causes the receiver to be
tuned to a frequency determined by the tuning datum 5 The

t uni-ng dat ugbefRkd atdmOa tdtd tkBP Wighavurpht @3 &8 we phesel aemtansy di vi der

15 i s™ eceiyed from an_out put conbi nati.on or .0 menoy. ircuit 33,
whi ch can bé'?caé’ﬁngitaé’é?lfo'%&t eai‘?f’régfgﬁoﬁjrﬂ??égf‘%t% 8% '@’ﬁe%‘f%ﬁﬁg‘?ﬁ:y di vi der
15 via a gate dhisutaus8s Ore B&ceiler to be tunedThe anfmequenciyrcuit 33 :

conprises t circul ati nor | , 41, each containing a group of
t uni ng dat ag\%%e(fmﬁﬁle%:%yi Elgerre%ﬁtl)%igafg&a cl ock pul se to be apgl ied to an
i nputs 42 can eacBhe|mping fdatum atiplied diot theinpgt embinatdonath obf thehe out put

combi nat | On?rgq%’eRg%'divIaér t14nk 0G-oai Fod Brém FnOBRARY omdifh e £0239! €, 15

been chosen so't they can tune the receiver to transmtters of the sane

character, Sficht 85,2 MspoEy SApFeLt £2aid¥irhtensPereanefried g thee ivethe

program BycomaRstDdn MB€of)dhe fidoubhdyp d3bided’ 1btviiaSappsel bla-uie sel ect from
whi ch ci rcuggti ng_nmenori es and consequently from 20 whi ch group the
tuni ng dat aar® Bpl led to the frequency divider 15. This is done by neans
of *a gwi tchi ng sirpealemespyriaigchi®rB3acaniri séis 4Roocirtblating saminies devi ce 47

when the relLevgnt switch is closed. An ﬁ-gat t he psures that an
AND- gat e 49!3?’3645%@%,\4% oRFFRIAT & gﬁ%‘f", %o 13? é:l%c?c é|;u %%g lﬁ’r oduced by a
clock 25  respogsaltgeneladkopulse &pcbeappplied to arhdnputpdl <dh ekchhe nenory

cireult 33 Wi Lbre ANDLAAERE%MIGT A ehfCRPLROD SORAL dugPyei gnal whi ch
corresponds to logic oné is applied to a third i nput of the AND gate 49.
Thi s si gnal cemPippBimnsed® by3lan ning data in a group have, for example, .
15 been chosen so that they can tune the receiver to transmitters
of the same character, such as, for example, transmitters
transmitting the same program.
By means of the gate circuits 35, 37 it is possible to
select from which circulating memories and consequently from
20 which group the tuning data are applied to the frequency divider
15, This is done by means of a switching signal coming from a -
switch 43 or 45 of a control device 47 when the relevant switch
is closed. An OR-gate 48 then ensures that an AND-gate 49 is
sﬁpplied with a signal, so that clock pulses produced by a clock
25 signal generator 51 are applied to the input 42 of the memory
' circuit 33 via this AND gate 49 when a reception condition
signal which corresponés to logic one is applied to a third
input of the AND-gate 49, This signal is produced by an AND-
gate 53 having inverting inputs. A search action is started by
30 the closure of one of the switches 43 or 45, causing the tuning
data from a group to tune the receiﬁer consecutively to frequencies
which correspond with those tuning data. The. searchaction is
stopped when the reception condition signallcoming from the AND-
gate 53 becomes logic zero. '

35 . There now follows a description of how the reception



gate 53 having inverting inputs. A search action is-started by 30 t he @
cl osure of one of the switches 43 or 45, causing the tuning data froma '
.group to tunes'the receiver consecutively tp frequencies which correspgnd

with those tuning data. The searchaction is stopped when the reception
condition signal comng fromthe AND- gate 53 becones |ogic zero. 35

There now follo SCE] Plah Ot AhehOV¥phRE# @REDANDRBate 5BODEirbafced.gnal  at
t he Owtput of t\l’él% %gate(R% S p?oduc‘:{e1 On receipt of a transmtter

signal, the int@nneekteiPs 9F aqtemePLERRY Sdonalyabhs |1§‘§e‘a??d|1ﬁ’f%rfﬁ€ﬂ1‘%‘ccé{

frequency si gnalgelbps & 1aMmpd1k HE and@h esrineti Hie FRehieRcd §il’gﬁqllaf&ylnd6t ect or
55. The 5 anplitude detector_54 has an, out ut g? V%r 55 les a
rectified inter ABLEMESr FRFRERE VA PRR A B ke B strength

behavi our - ﬂepen%ﬁhﬂﬁlea&eﬁédteblli4 fids aThbstpiﬂi ay, mhtlcluudppﬂiiesi@l ays
descendi ng edges out put fe Li etector
54 but does not Sgghé}egs (ﬂ“ﬁd atfot’]?eq“eag’z SJ'%Z&PE gﬁ? I N %hggdéejscendl ng
edges depends orfiehe mhwﬂobehmlwhedéneeﬁdl%ﬂsmmrm @ilt | Thésfialeder
expl ai ned herei natLey. Wl erehedrBhaliy BAGY Gn2eneAsh i bl Abucs C

will be denoted By a i1s pro an ‘out put 63 of delay circuit 61.
The signal a ha$7acfdhgeanplitude sigitectare Sk faes netdslay 1368 % er has

a sufficiemt fiegladest rqaetéb.lagdm schleowgceﬂdmg aageg hep&mdmm péhdvheur
i nt er nedi at e fr;%uenc cei ver 5 FM br o dcast

i 11
receiver that b d\'iﬁ’%itfl’regg "f"éFﬁ‘éﬂhﬁBdt"ﬁélsPﬁrféfF eno?i’fB]rPe‘é‘e 57 58P -
| odi c one when sieh reflerancdritbt Bigure 2ecei ved. 20 The si gnal a at

t he out put 63 of the Adﬁlgaé%/%flihguid rgjtlj?}f wfloilrgehg g{%tal ed tQ &g:?hgg&ut ar/1l of

alimter 73 via an i'n rned yare i~stor
capaci tor 69. Atananutptp68 of5 theidelhyn¢ineni?PlsupPie etonall aghas & e which

will be degoted R a0dahifidh ihe 3RRIEGL: 2aRlni YL NS LiHRYE1 &t 20 ND- gate

e strength and is located within the bandwidth of the ‘intermediate
frequency amplifier 11. When the receiver is a FM-broadcast
receiver that bandwidth is large and the signal a becomes very
rapidly logic one when such a transmitter is received.

20 © The signal a at the output 63 of the delay circuit 61 is
further applied to an input 71 of é.limiter 73 via an integrating
circuit formed by a resistor 67 and a capaéitor 69. At an output
75 this limiter 73 supplies a logic signal which will be denoted
b and which is applied to an inverting input of an AND-gate 77.

25 This signal b is, in its totality, delayed with respect to the
signal a. .

The AND-gate‘77 now produces a signal ab' which, because
of the inversion at the input of the AND-dgate 53 renders this

AND-gate 53 non-conductive for a short period of time immediately

30 after each occurrence of a positive edge in the a-signal which
causes the AND-gate 49 to be rendered non-conductive and a search
action of the receiver to be ‘stopped during that short period
of time, |

The frequency detector 55 has two outputs 81, 83 at which

35

signals appear from which unwanted alternating current compenents



25 This sirgnal b is, inits totality, delayed with respect. to the signal
a. The AND-gate 77 now produces a signal ab' which, because of the

i nversion at the input of the AND-gate 53 renders this AND-gate 53
non-conductive for a short period ofctine i mediately 30. after; each
occurrence of a positive edge i'n the a-signal which causes the AND-gate 49
to be rendered non-conductive and a search action of the receiver to be

st opped d%&gg éa‘{éﬁaﬁ%@e&.p%}ug&éaf wﬂ:}{r]%- rdfi&-hEeaRaLy Wakect or 55 has two

.outputs 81, st gnal's appear from which unwanted_alternating :
current corsignals ere ofhibe dppenitepelaitycendhae¥e thet ™y 8rerence | evel ,

these sign r& 9f elrli®1 GPRES kAE ekwdrdyy and by Qibbes lgsQver Shesbape as a
function o?s'htﬁ?lég Efsr equenc?. Via two d%l‘g%gtg 85, .87 nal s_are applied

. . these si

to a |inteaignals grearpdiedfoed Hmitar Alppiidh P‘-’°‘ﬂ“-‘§§ 3 I%BQ?%tpélfl:gnal “whi ch
wi | | ghe demat g dafcCsap@dl Wiich w1 Bgidended Byt 8i atl whictpassleggi on of the
i nternmedi ate frequenc arrgl ifier 11 _and i.n, a \é%r.gtés%%gl efnrc guency range
around t he PRt AP S PPEJFEALSE oFnrE dPFRA ERA“aME Yhe signal a are
appl i ed to aap1ffergal enddin H)-very small -fréqeentdyDraages agdungt gbeices a | ogi c
signal ac which i plied to a further Jj.nyertd | nput aihe AND-gate 53
and to a sWﬁﬁ“i?éalgégeﬁ%ﬁn?yr‘equé"ﬁcﬁl |aé'né-lgngatgﬂs%;mgh%]%gge'i‘ver, whi ch

l eads fromaxe applied @ﬁaofmmea_tfp@dlgency detector 55 to a reproduction
devigp 97 15 e mp-gatl®4 gobfuctisonalogie il RO Ry i3 diRidat e 94

en I C

becones | ogi ¢ one a transmtter wh IS Tecerved during the search
acti on whi dio aaBnthepdmaer Fing Eapteaf bihe AP9afRaP> 889, Shas STHE P oper

frequency apdsi{cd eFEGuencye ilgqa'hiep;e&moaf Sing@nAécaavet NenithacAlD-grime 53 and,

consequently, the AND-gate 49-renai N non-.con tiver.e %gductio;ll'he sound
channel s PhewERYy 2BgH- EBRNEEARTPBY IEHRESR 12003 7P
device 97. . '
15 The logic signdl ac produced by the AND-gate 94 becomes

logic one when a transmitter which is received during the search
action which was temporarily stopped by the signal ab', has the
prbper frequency and it forms a definite stop signaL as then the
AND-gate 53 and, consequently, the AND-gate 49 remain non-conductive.
20 The sound channel is then thrcugh-connected by the switch 95.
When the received transmitter_does not have the proper frequency
then the signal ac remains lcgic zero anQ the search action is
immediately restarted after the signal ab' has become logic zero.
The AND-gate 53 produces a logic signal (ac)'.(ab')' = a' + be',
f2 which is tﬁe feception condition signal which causes a search
tuning action to be stopped at a received transmitter of a sufficient
field strength and a proper frequency as described in the foregoing.
So this is initiated by ﬁhe undelayed, positively going edge of the '
a signal.
30 Restarting a search action when the field strength decreases
to below a certain value is caused by a negatively going edge of
the a signal, which passes from logic one to logic zero. The
output signal a' + bc' of the AND-gate 53 then becomes one and,
as one of the switches 43, 45 is still closed, clock pulses which

35 cause a search action to be performed are passed via the AND gate



When the .received transmtter does not have the proper frequency then the
signal ac remains |logic zero and the search action is immediately restarted
after the signal ab' has becone |ogic Zer o, The AND-gate 53 produces a

|l ogic signal (ac)'.(ab')' =a + bc', 25 “which is the reception condition
si gnal which causes a search tuning action to be stopped at a received
transmtter sufficient field str th and,.a RLOPEr freguenc)

descr™bed in thg Ot o ARy BFNGO g‘é g i s°r ﬂ?lﬂgat Elbe ?{giﬂﬂae%gﬁe%’ The

posi tively goi ng emloéré hielayezi gme& re3pect to the 1n§ismtarat miyich sbar ch
action when t he f' SHFAOLE BECLEAATI AREhOMR SELEALD: VA B8 dyPqCaused

by a negati vel yfés ng e € a Si asses fromlogic one to
| ogi ¢ zero. The centaim Vsltgmal This Galbcbe Gf—‘alirﬁedﬁmﬂgame A3thhmirgaicdosds one

and, as ong of g,ggcletigryesdégcrﬁ]_,@dr}%rgghéfte@l osed, clock pulses which 35
cause a sedrch action to be performed are passed via the AND gate 6 49.

As nentioned in the fIdr 6 BE, clasE Hhalk fheineGetRfos If =2 Aesireg P are

del ayeddvvi th re&i;is@r’ie::f]I Q1td el asi&ara%&lﬁ;tr wlir ialg Hsrecuhhfé dia&%@un@t:hm&l these
recei ve transmtter erea s to eowacrtar val ue is c e
real i sed by meafbtayed gr BiTemBTY SHFCRHT ﬁ%sdéi&ﬁdb‘éﬁt%eg%i%ter

It will be cl earFigtlim byhseamscef\m-bken flinesdesr red may. further al so be

suitabl e for tuning t,g 4 uni %agaée@egr&eofhe%ew&aﬁgepth%'snﬁgeﬁ bpgY s

memory cir®uit 33. TR T cat e ur e
lines. 10 with A4 fnemg#mcnrham’céeelms @irquhé ?@’Ybodrwm-”l#é@ fbdider,

provided with ay f&ﬁ%eégl%ﬁt’ St e Hetllihcyl Lt shtionar AN 1P Le dladsder .

different type of uency synthesizing circuit may of course
alternatively bélﬁ%%@tl‘s%lh’ePSIu#e@nct ions in the receiver which can be

carried out Several functions in the receiver which can be carried out
15 simultaneously in the givén example may of course also be carried
out sequentiially, for example when the receiver includes a
microprocessor. |
Aitbough the described search tuning circuit is particularly
suitable for FM radio-broadcast receivers and. in particular for
20 vehicle receivers, the field of application heed not be limited
thereto; also in aircraft receivers, for example, an improvement
may be obtained with this search tuning circuit.
It will further be obvious that several other combinations
of gates, detection circuits and limiters are possible to perform
é 25 the functions desired. The reception condition signal or the
composite portions thereof may, for example, alternatively be
- . combined with the other.signals which are applied to the AND-gate
49 and to the OR-gate 48.
Any type of detector which can determlne a frequency datum
- 30 accurately without bandwidth limiting means may be used as the
frequency detector.
If so desired, the memory circuit of the receiver may -
contain one or more groups of tuning data.
For the use of the field strength béhaviour—depcnding

. 35 de;ay in the starting signal, the described temporary stopping action

v
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15 . sinultaneously in the given exanple nay of course also be carried out @
sequentially, for exanple when the receiver includes a m croprocessor.
Al t hough the described search tuningircuit is particularyy suitable for
. FM radi o- broadcast receivers and in particular for 20 vehi cl e receivers,
the field of application need not be Iimted thereto; also in aircraft

recei.vers, i{d re¥edddiflg & reSPIPLY 6 RN itraRimitted Hadi AE nihvbrntBls search
tunimg circuit. It will further be obvi o S thg?)(ﬁrgv dgl .ot her conbi nati ons

of gates, JEASSLENON ARk AsTSFITFIFRY &P YBEEP T35 t he
functions deagiy afl.invekee rofc ehé |signsbrajmaypr1fssgr®|siﬁéd t be mpasi te .
portions thegreof ford?m fﬁ ¢ Rﬁternatlvely be conbined with the ot her
si gnal s whi APECRISP CRES T Th SR ‘gate 49 and to the OR-gate 48. Any
type pf detector It\kﬂscﬁux:fa:erdmszslbi.enetcapfmeﬂw deatenti8f and accurately

Wi t hout ba”&'%’éﬁﬁﬂ&ﬂx%ﬁgéé 1 R s albﬁn“sse%grélée tcfigciltt%q&?&‘% detector. If

so desired ci'r cul recel ver one or nore
groups of t2WALNgtRRM &s :mﬂivtﬁealug;éaqﬁingh@q |Sé4>m31s19r simpefks to a

behavi our - depeRdiLfg Remory HRLEY chfl §08uSs Akl AtkepltddRlcanti@ lescr i bed
tenporary stopping action 7 and restarting on receipt of a transmtter

havi ng an uFhEAt ed frequency are not a requirenent. and nmay be emtted, in

whischycase only o Figues Qecefréépendiir@"laiexiénﬂiﬁyt;a\def bééh de6éd afle !%neused as
t he recepti % condi ti on gn al further ﬁpOSS| ble to

i s
process the"tHESERTRIFHEH 3§c’é‘n§?‘ﬂb‘ edyedhn f’cﬂé‘ seRengtardePR®tar at e
cirtuits ansignalappiight heroasedtedi by duaimistear 10hgnaach 1bgppisignsi gnal s to a

start-stop GRIRrys Wiseh GANaP LUER 118 AR L QRGN YL 9y3honal”
' reception and logic zero when the field strength is insufficient,
15 is applied to the input 59 of the delay circuit 61.
Via an inverter 102 the logic signal p is applied to a
command input 103 of a first counter 105 and directly to a
setting input 107 of a flipflop 109 and to a resetting input 113 of
the first counter 105. Clock pulses produced by a clock signal
20 generator 117 are applied to an input 115 of the first counter 105,
which has four outputs 119, 121, 123, 125. 3 .
‘When the logic signal p is one, the first counter 105 is
kept in the reset condition via the input 113 and the inverted
P signal blocks a counting operation at the command input 103.
25 - Each one of the outputs 119, 121, 123, 125 is then zero. These
outputs are connected to an input of AND-gates 127, 129, 131 and
133, respectively, the outputs of which are connected to inputs
of an OR-gate 135 whose output is connected to a reset input 137
of the flip~flop 109. So this reset input 137 is also zero and
30 from an ocutput 139 of the flip-flop 109 a signal is obtained
which is one and is applied to the output 63 frem which the signal
a which is then consequently logic one, is obtained. Another
output 140 of the flip-flop 109 is then zero.
When the signal p. becomes zero as the requ.t of:' a decrease

35 in field strength, the first counter 105 starts couating as it is



0 . - - in Figure 2 corresponding el ements have been given the sane
reference nunerals as in Figure 1. The field strength-dependent signal,
which is converted by a limter 101 into a_logic signal P which is logic
one at a sufficient field-strength for a gBod reception and |ogic zero when
the field strength is insufficient, 15 is applied to the input 59 of
. the delay circuit 61. Vi n jpverter, 102 t | ogi ¢ lgnal .p i,s applied to
a comvand i nput™3sngsr ﬁl?’%&& g}fo{a’ﬁt éjrg-'féSagn edf’?%‘é’t Iiél"g’t B’Légrééﬁ? Y Fhiput.
107 of a flipfla@ aeSttendesst aigwdenti e ingutt 113 hasf bédumefl zersi. CEhon éhe
105. d ock.pul ses_produced by a_clack si 20 ner.at or ar '
applied to an i %ﬁﬁ‘gil%g'%ggb?%'ez?%r storc%us%?gifcfag}yvﬁ?ﬁ%ﬁ%&ggf%%rg%%’c %ﬁ’?s
119, 121, 123, aftputyVidga,tnhl, 833 c 12Fgrfalthe figshnequntee ¥0Srbecareumer 105
is kept in the Leseli GORAL IR ViALNE det okl ang t ligyerdsed p signal
bl ocks a chbunting opera?ﬁo_n at t%e cor’rrféxamg&li nput T%'SS.’ %ﬁ’ ’Eéagl’l one of
t he out puts 11%espeqtivery in »hick © may beeselect®d et bgur pialye hadweemnect ed

'to an input of ANLeSRI1Y2160 hech ahd a0 Hsd33 Ly £RHEEII00Ch¥ec ! RR1GYI PUL'S
of which are connected to inputs-of an O?—gate 5 whose output is-
‘connected to aMsEPrHSFRORd 197 HIr eKA"RYS, pfroFLaBOPuUkERS-hi s reset i nput

137 is also zero andrni) AND-gafte@man) opd,puUB1,133304rd Bpefdted- by AP sdOGhE@
signal is obtained Miiﬁ ig.ope and is applied.to the output 63 from which
the signaltta wiTR TS Yen"HSHSTHLERFINF PoBRT F4AR, MPUS it FRRP: 20 Her
out put 140 of ttwe.f|Imp-theqpsi@fon mihte wneecotpubedt had sidgnef thibeconmesr

» . . .
zero as the I’esalf:jet 18 icaoggg '@gf?ta%?g‘utputlng4f IiesI gogt rg% 2\.3 glgtgf t{q:'i.g Sctoun er

counter 105 starts countin onger he™signal at
the input 103, ishidshthes zaogyroséticandhasutbets 8431 HiSgnid7 aretlvgirmrar; 113

" has becone zeraq h i I 118 Lcien ng
period of ti meq'nt E‘gggblﬁepg?s;it%?gu%zga&f%g%slg grflé %%ga?i%rj%%h@ot%n?g? a5’85

becone oneisone Ut 8Fe 1380 AW AN afhee fwe AesiFine She tqukButeldp and 147 are

one and the output 143 is zero.

The ocutput 143 of the second counter 141 is connected to a
further input of the AND-gate 127 and to inverting inputs of the
AND-gates 129, 131 and 133, The outputs 145 and 147 of the second

20 counter 141- are connected to a first and a second input, respectively,
of an AND-gate 149 the ocutput of which is connected to a further
input of the AND-gate 133, to a first input and to a second inverting
input of an AND-gate 151 the output of which is connected to a
further input of the AND-gate 131, and to an inverting first input

v 25 and an inverting second input of an AND-gate 153 the output of which
is connected to a further input of the AND-gate 129.
J{ . )
. / As a result thereof the output of the AND-gate 127 becomes

one when the position of the second counter 141 is minus one and
the cutput 119 of the first counter 105 is one. The output of the
30 AND-gate 129 becomes one when the position of the second counter

141 is zero and the output 121 of the first counter 105 is cne. The
output of the AND-gate 131 becomes one when the position of the
second counter 141 is one and the output 123 of the first counter is
ong, and the output of the AND-gate 133 becomes one when the

* 35 position of the second counter 141 is two and the output 125 of the
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respectively tn which T nmay be selected to be a val ue between substanti all "
100 nmsec and 400 nsec, typically 200 nsec, which may correspond to, for

exanpl e, four .clock pulses. The AND-gates 127, 129, 131, 133 are operated
by a second 10 counter 141, which #fay assune a position m nus one, zero,
one or two. In the position mnus one outputs 143 and 145 of this counter
are logic one, while an output 147 is logic zero. Wien this counter is in
t he Xeto poBinstorpuntier oi¥Bpls $ne43 Thigsis the ase 3 pgricd of otiMenTt he one

position thgqout Pulsr14&ud, SronRcaib1l el PiHeS p14i3nat hakSbecomé47 are zero
and in the two position the outputs 145 “and 14? are one and the output 143
is zero. THETSat put 143 of the second counter 141 is connected to a further

~input of the AND gai & Askélantheteof nuerdutpgtidfpths OBFgd tee 136begaines 129, 131
~and 1¢3. The output.s.145 and 147 of the s gQupter 141 are
connect ed t%neaafﬁperrs?fda%fg t%'t’“%édondoa‘ltﬁpji[ﬁ%,’ rg%g%gétleoevsgfef/, o?gén AND- gat e 149

t he out put dspenfiinghonsthsonasidien afo the fsgcomd coinprn 161, pftemNhegate 133, to

a first inpyts;aneh hasdhern@brblVahbi HhutNiH off e eAYRrEa) 10851 the out put
- of which i c%%ecteﬁ to a further inggjtu of the AND%%t)e %1, and to an

‘inverting fiadsplyeadytbegome zeroqberpush \RE theFastc it Prp&rsti™®in AND- gat e
153 the outpas vabomdbedb, SoCthameaiccdutmta1fidehetie ifnppielop t09e AND- gat e

129. #s a result thereof the output of the, AND-gate_ 127 ones one when
the positiofr-ores ﬁeergeacc?ﬁﬁl%doﬁgté'rmelﬁi 4|tT§ %énﬁg %Intea%%e(f ?ﬁ% out put 119 of
the first goisigmal b85 bevoveczerdhe Southritstaft tofea 3@arch AkBigmtie 129 becones
one* when t he1gosh tdan GFC LR bBbenith o SndBShskich peupuit put 121
of the fi rtslfelcgﬁ#lt er a:L grls'%?one.ﬁ'l(éﬂe out pgé of the Aﬁ%} gate 131 becones one
when t he posficondrayntend4decond counter 141 is one and the output 123 of

the first counter whén Qi tRe1Gibhel pUubdttmesf oneN@gdiNy- 9d #1288 becones one
when fhe 3% uneB2%ob! £ Rhpndd®yis G200t 6T and resee 4 .20 yy0e output 125
of the goun op pu yia
its input 113, so that the input 137 of the flip-flop 109
becomes zero and the input 107 becomes one. The output 139
immediately becomes zero when the p-signal becomes one and the
search action can be stopped without any delay.

When the p-signal remains zero for a period of time shorter
than Xt, in which X is determined by the position of the second :
counter 141, then the a-signal at ‘the output 139 of the flip-flop
109 remains one and the search action is not started.

Now the influence of the behaviour of the p-signal and,
consequently, that of the field strength of a received transmitter
on the position of the second counter 141, which, as described
hereinbefore, determines the delay in a start of a search action,
will be considered. )

The second counter 141 has an up-counting iﬁput 157, which
is comnected to an output of an AND-gate 159 an input of which is
connected to the output 140 of the flip-flop 109, and a down-
countihg input 161, which is connected to an output of an AND=-
gate 163. The cutput of the AND-gate 159 cannot become logic cne
and the counting position can therefore not further increase
when an inverting ini:ut of the AND-gate 159, which is connected to
the output of the AND—gaté 149, is logic one, that is to say when

20
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first eounter 105 is one. This is the case a period of tinme T and [err], . (};9
respectively, after the p-signal has become zero. As a result thereof the '
out put .of the-OR-gate 135 becones 5 - one a period of tine [err]
respectively, depending on the position of,4 he second counter 141, after

t he p si gnal has becone zero. The input 10/ of the flip-flop 109 had

al ready become zero because of the fact that the p-signal has becone zero,

so that the out gyt ﬂi?g%eg@ éonﬁt{rld BoEiﬁ%nlO&:J)QHO’EFﬁ% e Rad YebRd-ddknba ITE

[err] after thegg %@g has becorne zero. he start of a search action -
i s del ayed for &hperitputef thae\Nphpete d@ée‘Fﬂi%mBrPWep’d’élPFl% yhen HBesecond
counter 141. V%qaw@wcw@tﬁggpaéwaoae%&aﬁ BNenfgdale fNAiMid Dhe lda
counter '105 is sto ped via_ its |npui F’% and reset i&szero via,its input

113, so that th&ht tﬁa“i%sitG‘F PHEE o1 6MMHEE oML E2ePD L9AKC tME i nput

107 becones onehagliteenui@adhed39sd rfﬁ&dltmhebmdt&ﬁ@rmltmmcuﬂm Flethersi gnal

becones one and tQ,? search action can be stopped w thout any delay. 20 Wen
the p-signal remarns S7&ro for a period of time shorter than-[err] in which

X is determined by tfaepfuitt Wwoethelr the secowhgosntant 841 eblints vpwarde or

.a-sl gna' at theqg ‘P#E Ng? f%&tﬂé]:efiﬁlcéﬁu%&%ylgg J’bg‘%%gv Ouree?:aoﬂhaﬁfb%t?&‘@”?h

actionis not start l'uence of “the gnal

and, 25 consequéfPIsE 2t hie GWitde 167 and depwindbh off WHJ-‘Fl'béél%’(‘}eFF%% fheer

on the posigtion oatpdmscse&foridecmgtﬂoplaég Wi 8hcapatidgsaraed, via a
Hergei nbefore, determ nesB_Eﬂqh eI a a start _of search a

a
consi dered. The S8RRGHTC ﬁ’és“lﬁﬁ“h"p I3urtta AgSTatSht %?’m%%ﬂe‘éo
i s connected tosadeds au:hnaaj‘teantoO\léle@ﬁIb&véS&Mng Hautcaf Whe Gapus WINDect ed

to the output 1%101r8‘]:e ! anr];elcltgaféooeround vand %ecsigg\ga_r 174, The switch 176 is
an on/off switch for the supply voltage of the receiver. The output
15 165 of the time switch 167 is connected directly to an input of the
AND-gate 159 and via an inverter 177 to an input of the AND-gate
163. )
The time switch 167 keeps its}mgtput 165 in the logic one
state for a period of time which may be between one and four
20 minutes, typically two minutes, after a positive edge has occurred
at its input 169, so after the a-signal has last become one and
the p-signal consequently showed a field strength decrease of a
duration longer than Xt. ’
The secohd counter 141 is reset to zero by a signal at a
25 reset input 17§ thereof. This signal occurs when a positive voltage
is applied briefly to the reset input 179 of the second counter
- 141 via the switch 176, which is closed as soon as the receiver is
switched on,-via the delay circuit 175 and via a differentiating
netwark having a capacitor 183 and a resistor 185.
30 : Each time the signal at the ocutput 140 of the flip~-flop 109
' changes from zero to one within two minutes after the time switch
167 started in respcnse to a previous search action, that it to say
each new search action carried out within that period of time after
a previous search action, so e&ery time the field strength within

35 those two minutes was insufficient for a period of time longer than



X

counting input '161, which is connected to an output of an AND- gate 163. Q)L
The output of the AND gate 159 cannot becone |ogic one and the counting-
position can therefore not further increase 35 when an inverting input of

the AND-gate 159, which is connectedlto the output of the AND-gate 149, is

| ogic one, that is to say when 10 the highest counting position, two in

this case, has been reached. The output of the AND-gate 161 cannot becone

| ogi C™0ne Wiencedres) Bhge Postlimt PHFhgoswmiten, 14ihte HFReassi BY ®8e i s ni nus

one and whigly Qﬁé‘%ﬁ&a%f‘i% Quidihg al43afdh LBEI FOHEY &ondddheherpe | 0gic one, 5
has been reached, so _that the counting position cannot further decrease.

The fact WHEYRERS§heSeddSnde @ uit P THNI 8 SR DR BPRGWRar ds i s
further detgldrimesiby o th@nicresds ng fie0m strefgt ahd 1db thé fretiigrzyswi t ch

167 d input_.169 of which is connecte the 1 out put 139 of the
fli p-asPI op 1HFY icg‘ B SEFT st 4 gﬁﬁ,g\?}lg %tr(?%%%‘ciof:‘c:#éj'lm and a del ay

circuit 175, to ¥éheswnodolewldérehes cansing asserchsacidnnestBdst o a positive
vol tage SOUGhn ThE hitniths Bftdr%a IMELDAL 6ONBECERAG! Qulngldi(ER & T esistor

174. The swtc I's an on/gf swtch for the supplg/ vol t age _of the
recei ver. TESgHtpRESYUS se@shorchigg, thhee A PeEPute o3 SfcHItM&ELRRd directly

to an i nput g@fech s 7ADR:GREC1IAY 21 ¥hd thB ANDLGatLr63] Wwhiieh ajonkigns of the
AND- q@te 163. The ti.ne swifch 167 keeps its, out one

state for a“FeFPet-8r i 3rEtdhiel MRay™ e°p6€?ﬁﬂev§n9m édl‘g%d’lvlgﬁ $re5899| Crri nut es,
typically two mvig esdififfereritiatposinkitverkedgepriiatnp@coapagdtat I8sandnput 169,
Ponein | SRR, bl DERRNE 18 BRI gl husonagenl )
count er 1412 inegpbivse pubse, Erem @ypgsjs‘qzj.gﬁa)utagt Fpulse of a monostable
multivibrator 189, is applied to a further input of the AND-gate
5 163, The monostable multivibrator 189 is started by a descending
edge of an output signal of a second time switch 191. The time
switch 191 receives an output signal from an OR-gate 193 an input
of which is conﬁécted to the output of the inverter 177 via a
 differentiating network having a capacitor 195 and a resistor 197,
20 another input of this OR-gate 193 being connected to an output of
an AND-gate 199 an input of which is connected to the output of .
the inverter 177 and a further input to the output of the
differentiating ﬁetwork connected to the inverter 188.
The second.time switch 191 is started by a positive edge
25 at the output of the differentiating network 195, 197. This
positive edge is produced when the signal from the ocutput of the
‘ inverter 177 becomes positive. Via the OR-gate 193 this edge is
applied to the second time switch 191 the output of which then
remains logic one for one to ten minutes, typically three minutes,
30 ‘and which thereafter, when the output becomes logic zero, starts
the monostable multivibrator 189 which produces a positive
pulse which is converted by means of the inverter 188 into a
negative pulse the positive trailing edge of which reduces the posit-
ion of the second counter 141 by one and restarts the second time

35 switch 191 via the AND-gate 199 and the OR-gate 193, so that this



25 reset input 179 thereof. This signal occurs when a positive voltage

is applied briefly to the reset input 179 of the second counter 141 via the\»-

switch 176, which is closed as soon as-the receiver is switched on,-via the
delay circeuit 175 and via a differentiating network having a capacitor; 183

and a resistor 185. 30 ' Each tine the signal at the output 140 of

the flip-flop 109 changes fromzero to one within two mnutes after the

time ™ tch 167 siabh®Cking M&i&ﬁnﬁﬁl&@s%ﬂéévé@tij saaeChimgksan, that it to
say each new search action carried out within that perlqg‘)ﬁi of tinme ;ilfter a

previ ous search &sBnte $hesAnf-dopelnpt A6L|F &b 5500 GOURESE 35 t hose

two m nutes was ifgsxUthé dif@ind ahterfupkidt cetutd AR tHen@esld Ravength[ err]
causes the positio gf t he o%.nter 4 i increase-tf)))/ ong and thetdetI: ay in
Starting a Sear ot re finat HORoBHIER 1§ FROFERERt ISR PSS For R
starting adsearchsignal crerdegdtiskespst hige dhel avandn infutishef diher ANsgakasfiel d -
strength and on W?% LEFUYENE1R one vall &l Wikl NP7 fleCREAS BRI} Lhe Tield
strength occur. en"no New JEcr Sase~eaus nNg a search action occurs within
two mi nut es aft erofa tibs thesposiftiometf the decond qyuntarhildh nayudeateaser evi ous

search act!on, i t0AQELOUcl BRrObutl hel | BTN (3 AR gAREOTERS £L Ml C

zero.and the AND-gate 163, controls 10 he count™down acti on may
becone oper at i ve Bepgerstke nprveandartive7agajingby Hher stgnadt regelvgd fetomothe

conpri singta capagith@ h3boANthedsdRmiStRntéB87141@ Si gnal comi'ng froman
IFnverter 188, which makes a_negative E‘}‘Jl se froma positive out%?rt pul se of

a nmonostabl e nul tivi bR G plrengph iRegavtr g -Agpendent ideday okt as
AND- gate 15 Ha3critHdeabprnikaided thld icer fadiior th3 Searchs basgerdiby a

descendi ng edge an _out put_.si | _qf econd tiyme switch,191. The tinme
avi L 101 recel VeePaef SiPtnabify a0l SERAIkeL I Rotbileddcos Wi T
i's connected to thvetheitgpeed off tthe darverNamelyy Aty pppeprdi Hisdy ghe ideckeyses

network hawi ng 2 apRcid At dfinafith el SALGL Whiln SR sunsi@ROLLY [ NPUL of

this OR-gate 193 being connected to an out put
inversely proportional to that speed. At a high speed the

circuit adjusts itself automatically to a shorter starting-delay
.time than when the car travels at a low speed.
In the described embodiment only those decreases of the

20 field strength which result in a search actin, that is decreases
in the field strength which have a duration longer than an adjusted
start-delay time Xr, influenée that start-delay time. This
start-delay time is increased when the field strength decreases
more than ence evéry two minutes and is reduced when the field
strength does not decrease more than approximately once every
five, eight and eleven minutes, respectively. It wiil be obvious
that although an advantageous version for a car radio is obtained
by taking the duration as well as the frequency of field strength
decreases into consideration in the above described manner, each
?0 of these two criteria may alternatively be used individually to
adapt the search pfoperties of a receiver to the circumstances
in which it is used. Alternatively, if so desired, that adaptatkion
may be obtained with a combihation of the rate of occurrence and
thg duration of the field strength decreases measured

35 R
independently from one another.
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an AND-gate 199 an input of which is connected to the output of the
inverter 177 and a further input to the output of the differentiating
networ k connected to the inverter 188. The second time switch 191 is
started by a positive edge 25 ~at Bhe output of the dififerentiating
network 195, 197. This positive edge is produced when the signal fromthe
out put- of the inverter 177 becomes positive. Via the OR-gate 193 this edge
is applied to thltheugmdhe peovenflesdrired qisreublifiont resioankdield t hen remai ns
1001 C_ONe T QhheOBghdil o beTAbl e381a | HRAFH X1 LHISG L UlChe e  and whi ch

thereafter, when the output_ becones logic zefo, starts the nonostable

mul ti vi br at GLenets\aiscFen Asiriiag e SEREFING stansd , vHHenhis fiokobert ed by
rreans of thepsBvetd eeqifiement Gnd BedR! tVE RUL &S hBP, AFSkbidRitéd) | i ng edge

ich reduces th osi.t- ion of the second counter 141 by one and
rest res th}%giﬁ?ﬁ%tg‘ﬁ’éi%sepam \’M‘ilfﬁ“i%*"r via the AND-gate 199 and the

OR-gate 193, so that this 12 second tine switch applies after every
three mnutes a pulse to the count-down input 161 of the second counter 141
for the tinme no interruption occurs in the field strength and the first
time switch 167 consequently produces an output 5 signal zero which.
keeps the relevant inputs of the AND-gates 163 and 199 |ogic one via the
inverter 177. As a result of this the position of the second counter 141
may decrease to its | owest position but one,” causing the AND-gate 163 to be
rendered non-conductive again by the signal received fromthe 10

out put 143 of the second counter 141. Wen a field-strength

- behavi our - dependent delay circuit as described above is used in a car radio
the search properties thereof autonmatically adapt thenselves in an

advant ageous manner to the speed of the car. Nanely, it appears that .the

@

decreases 15 ~in field strength have a duration which are substantially



I nversely,proportional to that speed. At a high speed the circuit adjusts
itself automatically to a shorter starting-delay tine than when the car
travels at a l.ow speed. In the described enbodi nent onIE t hose decreases of

the 20 ~, field strength which result imaa search L“Il“ﬂgl
decreaseg in the field strength which have a durat|

adjusted“start-delay tine XT, influence that start- del ay ti-nme hi s
startxdel'ay tine CBAIMSecreased when the field strength decreases nore than

once every two mnutes and is reduced when the field 25 strength does
not decrease nore than approxi mately once every five, eight and el even
m nutes, respectively. It wll be obvious that although an advant ageous

version for a car radio is obtained by taking the duration as well as the
frequency of field strength decreases into consideration in the above
descri bed manner, each 30 of these two criteria may alternatively be
used individuallyilo adegteivére cospricdingrapeatsresuningaciewéiviar to the

ci rcunst ances |t [ f r at

adapt ati on may be%%#‘g Ll;eed r\?\nc g cég\rrb?{'lat | o%ﬂo leecrﬁg% gﬁg#‘ ae(;%gﬁésr]ence and
the duration of thé tundhgl detecshgred d@c?é@&@ﬂr@-ﬁ%ﬂbd%“i RERASENBEHOBY from

one anot her. 131 Rl hofw@e%sab@/%éeﬁ@ihm of I€ gkhrdiag sRMAYNIKACAY t he
behavi our oJ the field strength signal utilizes theeé e el enents as for

del‘ayi ng tHhe star 8¢Rfgd §|‘§h;§l"e "E’ﬁllg i’r?eﬂ%‘fh SF JBFEEPINE PRI & 8nt™hind t hese
twobact ions may, ktardpadesirerdction when Hhe €heldi etremgthidecsepsasate below
circuits. 14 '

a certain value, and a field strength behaviocur-dependent

starting-signal delay circuit for producing a delay in the ,

occurrence of the starting siénal with respect to the

10 occurrence of a decrease of the field strength which delay
depends on the behaviour of the field strength signal.

2. A receiver as claimed in Claim 1, wherein the field strength
behavicur-depending startiﬁg—signal delay circuit is a starting-
signal delay circuit which depends on the duration of the decrease

15 in the field strength.
3. A receiver as claimed in Claim 1, wherein the field strength
behaviour-dependent starting-signal delay circuit is a starting-
signal delay circuit which depends on the frequency of occurrence

" of the decreases of the field strength.

0 4, A receiver as claimed in Claim 1, wherein the field strength
behéviour-dependent starting-signal delay circuit is a starting-

<l

signal delay circuit which depends on the duration and the rate

of occurrence of decreases in the field strength.

5. A receiver as claimed in Claim 4, wherein the starting-signal
25 delay depends on the frequency of occurrence of decreases in the

field strength which are of a longer duration than the starting-

signal delay.- _

6. A receiver as claimed in Claim 1 or 5, wherein the delay

in the starting signal is substantially 200 msec. or a multiple

30 thereof.



*C L M.S* CLAIMS: 1. A receiver conprising a search tuning circuit for D/g
tuning the receiver to a tuning datum sel ected froma group of tunln dat a
. stored in a nenory circuit, which search tuning ci Jﬂl‘“ “llﬂ“lﬂi mlto t he
i nfluence of a starting si gnal whi chy b depend engt h
of a received transmtter can start a search action Whén the'field strength
- decreases to below a certain value, and a field strength

behavigur - dependepbesiait & Hg181 ARk (8ladd SidkCtidinf 6f meeslmmg a delay in
the occurrence of the starting signal with resgp ct o

occurrence GFLEY docHheSEABHMGhEFRE| 1 IPFE #&Eﬁ%’fﬁfg‘ on the
behavi our OfdeEP&Jelserh&eStﬁanghhs&ngﬂﬂlly dnce pér rmemtﬁm:eas clained in Claim
1, wherein the field stren [ QU dipg sta S al del ay
circuit is &°st a)f trPRG- 5| a%eﬁ %}g; 2c::ir cﬁl \r%/hlég% dtébé'}rrl%g&bnn e duration

- of the decrdalay 1§ the stﬁrtlhns fignadl B wediegdd wigen tb@r@@édmrea@ﬂtl aimed in

Caim 1, whelehd ke ddaehhc? Wi600H I DO ped oGdpResL 21 L N0 ST gnal

delay circuit 1s a starting- _signal I"ay circuit which depends on the

frequency of- occ’hFPé‘FPé’@ro?s {HReirpdc ipddedndd, pherslnefhe delahgfntheo 4.
A receiver agaptiighBrhrial { dlefuded WHES Qighid RBedh | thledf Sd1Ke BEidRgth

behavi our - dependent starting-sj gnal lay circuit. js a arting- signal
del @y ci r cuiCEHRRER {Sﬁﬁ? gi (ﬂ’l£> th%ﬁ&t g’b‘f’? 1| ?"ﬁég mdf%%%? occurrence of
dect ddses i rot hea freedilrest aengtimedSin shyr eneiofethenSlaim fetb 93 Cl ai m 4,

~wherein the 5?;%% g%nﬁlgﬂﬁé taﬁgnfcultdvﬁ—lﬁ:ﬁ &?%%ngﬂ'%ﬂ dend r%%er

occlirrence es 1N Ield strength are of
~duration thadiests shedelpy-ofsthmatagtingy sigal po se¥elugerfas clainmed in

Caiml or Subbb@fcehiny Beusalays |anmmu§‘t@g1tag,n\gals,legnal is substantially 200

nsec. or arrultl l e 30 t here
&)recelver as clalmed in Claim 10, wherein the starting signal

15 delay is adjustable to ene of four values which comprise the
minimum delay value and four, sixteen or sixty-four times,
respectively, that minimum delay value.
12. A receiver having a 'search tuning circuit, substantially -
as hereinbefore described with reference to the accompanying
20 drawings.
The text of the specification has been reproduced by photocopying the applicants original

typescript. It may contain a few anendments which are difficult to read, The original
typescript containing these Mdncntl may be inspected on the pmuiau of the Patent Office
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7. "Areceiver as claimed in aim5 or Clai'm6, wherein the delay’in the
Fayting signal is increased when the field strength decreases nore than

sybstantially once per two mnutes. 8. A receiver as clainmed in Caiml,
ﬁﬁ 6/or 7, wherein the 5 delay of the starting signal is reduced when
e field-strength decreases |less than substantially once per five m nutes.

‘A receiver as -clal med,in._ erein the delay of the starting>
- signal is reduced once agalg en theﬁ el d strength decreases |ess thaw?

substantial ly once per eighg &J ntt es. wﬁ 10. A receiver as clained in
~any one of the Cains 6 to 'Iur't%er ey nprising a circuit which on
switch-on of the receiver a &stsﬁ-he ay of - the starting signal to a:
val ue-of substantiall y four %Edes & mi m del ay value. 11 A receiver as -
clainmed in daim 10, wherelnﬁ% sFart ka signal 15 - delay is

adj ustabl e to one of four valjueh V\ﬁ?ch;g npri se the m ni mum del ay val ue and
four, sixteen or sixty-four t fes r_._;espg: ively, that m ni num del ay val ue.
12. A receiver havi ng a sear c&«funi hg cég buit, substantially as

her ei nbef ore described w th r¢f&ren he acconpanyi ng 20 dr awi ngs.
The text of the specification#¥aS been reproduced by photocopying the
applicants original typescript. It may contain a few anendnents whjich are
difficult to read. The original typescript containing these anendments

may be inspected on the prem ses of the Patent O fice ¢
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