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control button is-operated, the very last channel selected is again tuned.
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example, during commerc1a1.1nterr&£t10ns, users may -

wish to examine other channels to determine if there is

something more interesting to watch than what is on the

20 . _
may switch between two or more channels to watch the
progress of two or more sporting events.

~ Channel selection systems'with apparatus for

with such swappingfapparaths is disclosed in an article
entitled "Farbfernsehgerat mit Mikroprozessor-Steuerung"
by Wolfgang Baum appearing in German language magazine
"Funkschau', 1977, Heft 17. In. the disclosed receiver,
the channel number of the channel last selected is
automatically stored whenever a new channel is selected.
When a control button is operated, tﬁe'very last channel

séleqtediisiagain.tuned. Since the channel last selected

is automatically stored whenever a new channel is selected,

the originally stored channel is lost whenever a new
channel is selected. This limits the usefulness of this
type of channel swapping apparatus. While such channel
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swapping apparatus is acceptable for switching between
two channels, e.g., to follow the progress of two

40 sporting events, it is not well suited for ekamining a

presently selected channel. In ad&ition,.sport'enthusiasts-

swapping or exchanging two channels are known. A receiver
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cted channel; conversion nmeans for converting encoded signals
present channel register nmeans in- 30 to said tuning signal

stored in
for tuning

receiver to a selected channel; swap function neans for generating a.
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To this end, tuning apparatus, responsive
to a tuning signal for tuniﬁgea receiver to channels
selected by a user, comprises: channel selection means
for generating groups of encoded signals corresponding

to respective selected channels, said chanrel selection
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" means including present channel register means for
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storing- the encoded_signals corresponding to a presently
selected channel;'conVersieﬁ means for converting encoded
signals stored in said present channel register means in-
to said tuning signal for tuning said receiver to a
selected channel; swap function means for genefating a.
swap signal only when specifically reguired by a ﬁ:pr;
saved channel register means. for steoring encoa d’ signals
coupled thereto corfespondinq to a channel to be saved:
and transfer means for exchanging the contents of said
present channel register means and said saved channel
regisier means only in response to said swap signal,

so that when a new channel is selected by the user, Lhe.

contents of said saved channel register are not affected.
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content:s” of said saved channel register are not affected. 40 -3- In the
Drawi ng” 5 : The sole FIGURE is a schematic, partly in block form.
of \ & t'el evi si on receiver enploying the present invention. 10 The tel evi n-
recei ver shown in-sthe sole FIGURE includ8Ss an antenna .1 for applying
carri.ers to a‘tuner 3. Tuner 3 is controlled in response to' a tunin '
Vot ge generated by a tuning control systen15 to firlter 15 the parti ar
RF signal associated w Ih aheeDeaWedgchannel fromthe received RF carriers.
Tuner 3 is also controlled in response to the tuning voltage to generate a
local oscikl ator signalThavisge arPEERET £5 TaNgenEnEYLENCYaRRAY 0&5' 8@ cikor
~tuning the selected ¢hannel. The.selected 20 RF_carrier_ and [ocal

oscil lator- éﬂ%ﬂ metelouinbon byeeehEe T3eMBlakinge the PressAti er. The

| F carrieri:ﬁﬁvéﬁgi@m and anplified by an IF section 7.. The processed IF
carrier has picture and sound signal conponents which are processed by
si.gnal processing circuits 9 to derive 25 video drive and defl ection
siignal's for a picture tube 11 and an audi o signal for speaker 13. A power
supply 15 Brovides operating voltages for various portions of the receiver
(the assocCiated connections of which are not shown). 30 Channel selections
my be made by a user biheret@bevisien EeeeiuesrShPWB kBybB&r 804RB) 17. KB
17 incl udes kepMsURE m@meéom AREchhS ﬂl ﬁbf5anl§iﬁ§9ﬁF9caI91§QLse€'b a
particul ar channel ser e resses i ¥ correvﬁon |ng to the tens
digit of the'%ﬂﬁﬁﬁe§ nu d h%ﬁ“?ﬁ%l fift R GFPOREN TS RefUndng
depressed KBvﬁﬂtﬁgEHgEnémated by a tuning control system 5 to filter

15 the particular RF signal associated with a selected channel

- from the received RF carriers. Tuner 3 is also controlled -
in response to the tuning voltage to generate a local
oscillator signal having a predetermined frequency
appropriate for tuning the selected channel. The selected

20 RF carrier and local oscillator signal are heterodyned
| by tuner 3 to derive an IF carrier. The IF carrier is _
filtered and amplified by an IF section 7. The processed

- IF carrier has picture and sound signal components which
are processéd by signal'processing circuits 9 to derive

25 vided driVe-and-deflectiqn signals for a picture tube 11
and an audio siénal for speéker'li, A poﬁer suppl& 15
provides operating voltages for various portions of the
receiver (the associated connections of which are not
shown) . '
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. Channel selections may be made by-a'user by -
means. of a calculator-like keyboard (XB) 17. KB 17
includes keys or pushbuttons for the digits 0 through 9.

Y

To select a particular channel, the user depresses a key
35'corresponding to the tens digit of the channel number and
then the units digit.When a key is depressed,KB 17 generates
a group of four binary signals encoded,e.g., in BCD (Binary
deed Decimal) format, to represent the respective digit.

In addition, after a key has been depressed, KB 17
40 : o
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~-a group of four binary signals encoded, e.g., in BCD (Binary Coded Deci nal)
-~ forpat, to represent the respectlve d|g|t In addition, after a key has

. begfi pressed KB 17 40 %enerates a keyboard strobe (KBS). signal i_)

~Si Ying that. the preceedlng ata is conplete and niay be.further 5
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such_a or converting |nary I gnal s. representing
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to the b|n .Ssignal s stored s nt eganne er qéster 23. Present « -
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are stored in tens and un1ts_reg;sters 21 and 23,

respectively, comprising together a present channel

register 25.

20 A converter 27 converts the binary signals
representing the channel number of the presently selected
channel stored in present-chanﬁel register 25 to the
tuning voltage. Converter 25 may include any one of a
number of well known arrangements, such as a phase locked

25 1oop, for converting binary signals representing a channel
‘number into a corresponding tuning voltage. A displdy
29 displays the channel number of the presently selected

channel in response to the binary signals stored in present
channel number register 23. Present channel display 29 -

80 may comprise an array of LED (Light Emitting Diode) or liquid .

-

crystal devices arranged-tO'display numbers. It may

alternately comprise an on-screen channel number display

arrangement by which the channel number is displayed in-

‘a predetermined area of the picture produced by picture
35 tube 11. |

Present channel register 25 is érranged as an
up/down counter so that the channel to which the receiver
is presently tuned may also be changed by operation of

40 nypm (U) and "down" (D) scanning pushbuttons 31 and 33.



a predeternined area of the picture produced by picture 35 tube 11. Preséent
channel ’register 25 is arranged as an up/down counter 'so that the.channe

t o\which the receiver is presently tunedgray al so be changed by operati g

of 40 "up" (U and "down" (D) scanning pushbuttons 31 and 33. - For th{$
purpose, register 21 and 23 are thensel ves up/down counters simlar

‘th"?@"g- ) UgAt ywrdcﬂlﬂQZQu@ agbgblregfiwd@rR@l ?ﬁ@t)@raﬁxte; O&henfs)éwt ¥s | Fp/dkiem
Jersey, , and_are coupl.ed in cascade; .wi arfy_ou un
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.31 and 33 is PLESHEN ik H AR AN i3 £§g%b . At t ource of
cl ock pul ses g%_?g.ga géﬁ?%gﬁggbﬁﬁié%?éﬁﬂg 0 ‘%P%gﬁagﬁl§%§§€oﬂ?ﬁgicEginpUt_i
of units regiaPeligd tohsheamespedtiveanell And PrecehrobnahRBEs: ofi sesr
gg are. | nqnea.iseeegs QFC&%;QSQ@.%i!sO'&;at@aslé&Qﬂ%&S&&%h éx@ﬂsiéﬁhéhdnﬂém:j _at%m@r- |
y : js wel] known,. circuitry (not shown e.coupled to -
present chann’é?-gq‘%E;?EtéF ESWESr cgéﬁgﬁﬂg 1, I(tl aﬁe'lﬂfzﬁé:a er.f'ﬁﬁ'rbe?g &i.e.,
channel nunbeifglhologbtr 2epeddigefeiratadahahl omhahghsshbetgonsi Blt he
United States q%aggels got bet ween 2 i%d BBI) 10, be skipped oxer ag t he
contents 25 dtipriseh? SRRRAESSHuASeA o8y ARrdiesk té}rémf%gr%s(é gpte
decreased. /A35itoahssouekk bfowlock pmises &1 dwmeamuse (tle spphogatannbe
coupl ed-tqgprese r 5 whi ch e
preferredqghéﬁﬁeﬁgogggag$gﬁgfgﬁ ¥H§ Lﬁ%ﬁ?@?ﬁ%éﬁ@ﬁ%ﬁf% aﬁ% *%éﬁ# ?gbe
aut omat i cal | yTlsorexfpped ther cavtensscof arneseant phanmel creghetenudber
 reg!ster 21 affe i {EPEEEEd0brdBeeR38¢d as. long as. the pushbutton is -

held depressed.

- 20 'As is well known, circuitry (not shown) may be

| coupled to present channel registér 25 for causing ﬁiilegalw:-
channel numbers (i.e., channel numbers not corresponding
td'available channeis,-e.g,, in the United States channels
not between 2 and SSJ_to be skipped over as the contents

25 of present channellnumbér register 25 are increased or

" decreased. As is-é%éo well known, a memory arrangement
‘(not shown) can be coupled to present channel memory 25
by which a user may preselect preferred channels and by
which thé non-preferred"” channels will be automatically

30 skipped over as the contents of present channel number
'register-ZI are incréased'or decreased.
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A tuning control system of the same general .
fyPe as tuning control system 5 with circuitry for changing
35 the contents of a channel number registér by means of
either a keyboard or "up" and "down' pushbuttons and
circuitry, including a phase locked loop, for converting =
the contents of the channel number register to a tuning

voltage is disclosed in an article entitled "Frequency.
40 . .



{ng control system of the sanme general * type as tuning control

5. with circuitry for changing 35 the contents of a channel nunber -

r by means of *  either g.keyboard or "up" and "down" pushbuttons \J/
and~cTrcuitry, including a phase’locked |oop, for converting.the contents

of the channel nunber register to a tuning voltage is disclosed irn an o
arti gl,e.entist) eq. ":Fr A4Q 1 - B SYRL hesi pi trens with a

Aut o%&f‘itéga‘ set &rﬁeﬁ%’esr}g%/‘“%%wh eyte(%(?{,g? g?:fgggd'?gﬂaégt icle entitled :a-‘/*’* :
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‘the I EEE Transactions on Consuner El ectronics ol ume CE-24, Nunber 3. 10 -
KB 1Pt &lyp#PPeAting 1 Rﬁ8§§n4$93%§%cﬁﬁﬁg4ﬁgb$§§i@@Iﬁhecﬁ&BHéF on whi ch

| thgrqglm %diﬁtg.ldrﬁfbﬂ)ggﬁfGIfBBmaltrarﬁséS@@Nh@b@MthﬂsﬁﬂéQnC_e- Ugslou?‘]hbutthothB1
an wn_pushbut'tqp .33 are. npst pseful ~for raprdly scanning t hrough the
changuﬁgzggn Q,eﬁﬁﬁﬁﬂqet¢§;2?wéy Bedtred programthat is not known
about in advance. Thus, KB 17 may be enployed to first select a parti.cul ar
channel and, thereafter, up pushbutton 31 or down pushbutton 33 may be

-~ enhployed, e.g:., during a commercial interruption, 20 to exam.ne what-is
avail abl e on oFerlHanmast wiefwhifer dtrenblyconlenténgl ¢ recall the
changalrtqichQiataldhant@l e e R eh ér& hagingl g6 2p8ANErBERGAAUr e, the -
present arrangenent .includes a saved %g)chagﬂgl reg|§ er 39 for storing the =
chankéftndSodmom 2BAU AV antect P PRI LA PrafBfer apparatus for
swapgdiong pushbaitaeg BB tdre awEtnise Hil pfesentp Ldapnebanadgngt er 25 and

saved, channel .reaister 39 in te nse. to.t depressign,of . _a."swap"
pgithF?§§ﬁ4fheT%§%ﬂ%ﬁé§e§° deedinine ' Pt Pﬁere is any desired .

program that is not known about in advance. Thus, KB
17 may be employed to first select a particular channel

aﬁd, thereafter, up pushbutton 31 or down pushbutton 33

»

may be employed, e.g., during a commercial interruption,
20 to examine what is available on other chanmnels.

So that a user may conveniently recall the
channel originally selected before a channel scanning
procedure, the present arrangement includes a saved

25 channel register 39 for storing the channel number of a
previously selected channel and t¥ansfér apparatus ‘for
swapping or'exchanging the contents of present channel
register 25 and saved channel register 39 in response to
the depression of a "swap'" pushbutton. 41. The transfer _
30 apparatus is arranged so that the contents of saved channel
register 39 are not affected by changes to the contents

w

of present channel”register 25, This permits the recall
of an originally*selecfed channel independent of
. intervening channel selections.
35 :
The transfer apparatus includes a temporary
‘storage register having a tens register 45 and a units
register 47 for storing the :binary signals presently

stored in tens register 21 and units register 23 of -
40



30 apparatus, S arranged so that the contents of saved channel regist
are not “affected by changes to the contents of .present channel regi
25\_This pernits the recall of an orrgrnelly selected channel i ndep
of intervening channel selections. 35 The transfer apparatus includ
tenporary storage register having a tens register 45 and a units register

A7R{pr stori 'wréé’@%{)'é}%ﬂnéi%é‘ £s PLLS 9t'¥?§§eafgvem tenﬁegﬁgré&gr 21 and

units register sent anne egi st-er spectively.
‘Regi sters 45 thed %W%nermeelw 04804 tptagzatedr sircyisssglso

avai | abl e §r aow RPeKDs PHF&ih i ROA ca’heoﬁ@ﬂiems vﬁep&eﬁeahtghamnglreeealtster
I N response

25 are entere and st red nte storage register, 4

to a posrtrveqﬂﬂr tY%gh% i?%g%%£ %ﬁ b? q ?Vﬂr%@oﬁﬁgsé gener at or

49. As shomm'tdmpnrqrxnsEmrg@meragnstdﬁ 48 incregpenfseveocascaded

nonost abl e t T ted b NBNV
51 in respomﬁ&é\Qiigiﬁega I vVe- ggg f ,A”%Qﬂe9§k§8 g% 5 QEB n swa%
pushbut t on 4PUks&regnerator dbdr esded’ °¥$’tﬁemeﬂ§ BPlﬁPngﬁgeﬁéF§é A® the

Zgnth entsbqb prrﬁfaﬁmeghﬁwelcéeea&éermééoa'téaamdthamevabyaebefﬁqgswgl s:er .
ave béen oint in ti e confents o
pr esent chanﬁgﬁqﬁegrs Hring B$i§%véd1gh&ﬁﬂ%FaFgﬁnEYe&ggg ﬁivénbegﬁpgpégred

20 - toantesl m@@mﬂfrerg@iﬁgetrsﬂsiﬂtbndehlahtenSuwsgwhEars&hpfor
stering binar e e t LgLt of ot he,gh eI nunber of
a. prevrously'%k§§§ﬁ€iﬁ g%%EgP£g§¥t§Q§£§%§?§r Gg&ngg ?ggrng bi nary -

srgnals repnﬁnmnngmpmlmeuhrtshdrgﬁmt@ntshefcpaﬁaentnqhbanedfrBHeSZGr
previ ousl 315592 £cipl COAPOFL ry REOBOPLEE S18¢18P0r683 ™Y ve been made the
same. At this point in time, neither the contents of
present channel register 25 or saved channel register
39 have been altered.

20 _ Saved channel reglster 39 includes a-tens
reglster 61 for storing binary signals representing the
tens digit of the channel number of a previously selected
channel and a units register 63 for storing biﬁary signals
representing the units digit of the channel number of the

25 previously selected channel. 'Registers 61 and 63 may

*  also comprise CD. 4042-integrited circuits. TPhe contents
of tens register 61 and units register 63 of saved channel
register 39 are sequentially applied to the four inputs
of decoder 19 in response to timing pulses generated by

30 timing pulse generatoi-49. - '

Specifically, a_ﬁositive-going timing pulse B

is generated. by MSMV 53 in response to the negative-going
transition 'at ‘the end_bfﬁtiming pulse A. 1In response to

35 timing pulse B, each of a group of normally non-conductive .
transmission (T) gates 65 are rendered conductive -thereby
applyihg the contents of tens register 61 to the four
inpute of decoder 19. Timing pulse B is also applied .
to decoder .19 through an OR gate 67. Decoder 19 responds

40 to the application of the contents of tens register 61



- of present Thannel regis 25. In response to the negative-going

- 'al so conprise CD 4042 integrated circuits. The contents of tens register

' angd units register 63 of saved channel register 39 are sequentially-
dd: to the four inputs of dgcoder 19 in response to timing pulses - \J
ated by 30 timng pul se generator 49. Specifically, a positive-going .
timng pulse Bis generated by MSW 53 in response to the negative-going .

trangtigfedt chBgn80drekikic@rNgoPuhIe tAminlg) pLASROB & 13 11 m ng pul se ﬁ;;
each of a group of normally non-conductjve transm ssion (T gates 65 are =¥
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timng pul se Cinl pespopssseot ehehaehatiegaigoingarmmdiviwmition at the end.

MBMWY 57 gdene at S|t|ve oing timing pulse D. In [«
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transos Esive- gdingaténisg pudseefder da a'@rsdxmtsa/e:q Hdveeby applying the -

Cl%“tr?é'é%?,‘?\freygbiﬁgr8951%%3%9 63 qheSaned o@‘%ﬁﬁﬂg gﬂ.la &g 39 to the four

input s dec tion, timng ulse so abplled to
decdfEMV 157 { geneyAter gapesétiveegodag .t.gmélgo

response to timing pulse D, each of a group of normally

non-conductive transmission (T) gates 69 are rendered

~conductive thereby applying the contents of units register
20 63 of saved channel register 39 to the four inputs of

decoder 19. In addition, timing pulse D is also applied

to decoder 19 through OR gate 67. Decoder 19 responds

to the application of the contents of units register 63

of saved channel register 39 and timing pulse D in the
25 same manner as it responds to'the:digit representative ;
binary signals and associated KBS signal’ generated by . S
keyboard 17 when a user depresses the key corresponding :
to the units digit of the channel number of a channel.
~ As a result, after timing pulse D, the. contents of tens
30 register 61 and units register 63 of saved channel

register 39 have been transferred to tens register 21
and units register 23 of present channel register 25,
respectively. The duration of timing pulse C is selected
to be long enough, e;g.,-30 mi11iseconds;-to allow the i
35 processing of the contents of tens register 61 of saved ;
channel register 39 by decoder 19 before the contents
of units register 63 of saved channel register 39 are
received by decoder 19. . |

40 In tuning arrangements of the type in which a

-




to the appllcatlon of the contents of unlts reglster 63 of saved channel
regirster 39 and timng pulse Din the 25 sanme nanner as it responds
dingi‘t - representative binary signals and associ ated KBS si gnal gene
keyboard 17 when a user depresses the k€~ corresponding to the un
'of the channel nunber of a channel. As a result, after tinming puls
tents of tens 30 register 61 and units reglster 63 of saved channel

) regl ster 39 Rav&eh®artt maysfher ridcanparate d dglte ean Jintggirated scieghbter 23

- of present chaRn@lr ra®Qesedt % fﬁﬂﬁgndf“ﬂﬂhngﬁfséhﬁﬁ“ HhePles i magepul se -
.Cis selected to be lIong enough mllisecond to allow the 35
processi ng® o °trhée(9(5‘ﬁtné:r"l-tasl atpéﬂé’ eerC‘B‘_Lted?t% e FREISEYFster 39
by d'ecodeg 9191b@.fr1@1r thlh.fj 1ertte9r @3 um tsaveli Hain&B wigaver Shavoel -
register e receive un r ngenents-

of ‘the.type HHEE G 4i s, S cﬂ?rcg"é; AP Péeﬂffln%rﬁ@%ﬁ+ R T

integrated cisinget i varsr divgamemputy tEronins onr skn teg ua and . -
69 5 for squﬁqkhglly appl ying .the contents of tens register 61 and units

register 63 0 saved channel register 39 to the four inputs of decoder 19
is particlarly desirable since it saves four input terminals for the

‘integrated circuit. 101hnﬁ@%$HH§§36d)6HB3ﬂB§Eﬂ1ﬁ61§E&ﬂ§lEféﬁ@iéi@ﬂ of :
timng pul se a p05|t|ve gQi ng timng pul se, ]gfnerated by MSW 59.:

response to CEmtAJiRE d3lse By GHmMasikid S%Wp%r%t’r gtSter 43

are entered ;géne&dtetdorbedMSMWes\eed dmnralp orae Sﬁ@rtﬁ&ngrmslsé)yﬁthe end of
timng pul se t he co t ent resent channeléé¥gster4§5 and ved

channel reg|§5§rc§§tﬁ eﬁe QEﬂﬁﬁyft°rage T ter afd ‘enfd¥ed

15 and stored 1n saved channel register 39. Thus, by the

end of timing pulse E, the contents of present channel
register 25 and saved channel.register 39 have been
exchanged.

20 ‘While the transfer apparatus of the present
channel swapping apparatus_ellbws viewers. to exchengef
twoechannels, e.g., to follow the progress of two sporting
events, it prevents thé contents of saved channel register
39 from being affected by channel selections since

25;temporary storage reglster 43 is only caused to transfer
the contents of present channel reglster 25 to saved
channel reglster 39 when a user depresses swap pushbutton
41. This latter feature allows users to examine other
channels, e.g., during commercial interruptions, and’

o 80 then to quickly return to the originally selected channel
. by depressing swap. pushbutton 41.

‘The operatlon of the present swapping arrangement,
- from the user's perspective, may be understood by reference _
35 to the following table which indicates, by example, its
| usage. o ' :



- 2b. -~ Wiile the transfer apparatué of the present channel swapping
apparatuq allows viewers to exchange two channel s, e.g. to followthe. o
of two sporting events, b prevents the contents of saved channel oo/
39 from being affected b; channel sel ections since 25 tenporary
register 43 is only caused to transfer the contents of pr esent _

_ regi ster 25 to saved cha@iorkenegi stfer 39 when Contsartslepf esses swap=--
pushbutton 41. This latter featurBreskows users to examSeved her channelsﬁ;@
e.g., UGBR A§¢TdMer ci al i nt erCupninohsRegidted t hen GhenpekiRegistern to the
oru? Nahky sel ected channel by depreg?lng swap pushbutton d4L- - The operation

he .

resent swappi ng arr angernent romthe user's perspective, may be
under§F 8& ﬁ%Y%HE%135 to the following table which indicates, by

exanpl e 10- Cont ent s1éf Cont ent Y%f Present
SavedD@ﬁEBsACﬂwGlé Pushbutton - ChannepqRegi ster Chanrnes Regi ster 5

None 1 1b 02 . 04 Sel ect New '
ChanngF Q&ﬂga%h%;ne y 0513 04 Depress Swap
Pushbutp ' 13 Sel ect NEM/CheH% by Up :
dE%bSeﬂent New Channel by05 ' 13 10 Sel ect New Channe

by Up PUphBushbmtton : 06 06 131l ect New :
Chann§él@¥tuﬂeau%ﬁﬁﬂﬁﬁﬁp - 07 13 Depress

Swap Pughbpis®Button 1 07 15 A saved £hannel displ ay

71 is_provided to display the channe?'nunber of the saved "channel to
Depress. Swap Pushbutton 13 o 07

s

18 A saved channel display 71 is provided to
display the channel number of the saved channel to
facilitate the use of the above-described channel swapping
apparatus. -Saved channel display 71 may be a separate
'_20'disp1ay of the same type as present channel display 29.
Alternately, display 29 and display 71 may be the same
display if multiplexing apparatus (not shown) is provided to
~ selectively apply the contents of present channel register
25 and saved channel registef 39 to it.
25. '
: It is de51red that at least the portldn(s) of
- power supply 15 which provides operating voltages to
present channel register 25 and saved channel register
39 be kept operative even when the receiver is off so
30 that the contents of these.registers are maintained when
the receiver is off. Alternatively, registers 25 and 39

F Y

.

may be non-volatile registers, i.e., registers which
maintain their contents in the absence of operating power.
In the absence of provisions to maintaih the contents _

-g5 - 0f registers 25 and 39 when the receiver is off, a power

' up- detector 73 may optionally be provided (shown in dashed
lines) to generate a power up signal for resettlng the
contents of registers 25 and 39 to represent predetermined
‘channel numbers, e.g., the lowest channel number, when

40 .the receiver is turned on: '



faC|I|tate the use of t he above-described channel swappi ng- apparat;..' , *
Saved channel display 71 may be a separate 20 display of the Siﬂb Pg as

present channel . di splay 29. Alternately, display 29 and display .
tHe sane display if multiplexing apparatds (not shown) is provided
selectlvely apply the contents of present channel register 25 anc
channel register 39 to

t I s desi at_at l.east the portion(s) .
‘of power supply 15 whi yhlaf’ogf‘ae?r&ﬁgf‘ CIE‘?G qTé@’é?ptlélgpraé’?@rﬁaDté‘}fannel .
. regi ster 25 has beenddebamnbbdréglxbemSBbea lcham neyie rs@tliect ioners wetsm t he

receiver is ohf ﬁ?cﬁo b?ﬁhiﬁth‘ée‘i%tc%ﬁ% & gt%%sﬁah%gg? %ﬁégreg@ﬂﬂgled

when t he receiver sters 2
non-vol ati | earégl §Pér endj "éownf-'egpgn@mgm%hbmtmm N Jtthéﬂilrllc(hﬁ ents in

the absence 9ﬁd@P§E65&”9hBQ“%hly'Bnbh%faQ%%ﬂ%%aﬁheﬁf@@I%d%E%ﬂﬂhéHﬂ§“E“”
the contents 350f regist 25 _and_ 39 when the r?ﬂglver is off,. a power up

detector 73 W&y BBt PERYE 9dbe 5Fo$h&édr€§ﬁéﬁﬁ’lﬁ
a power up sagpa&ai:as &eseubse@ tihethenfa@@tr%mhmwﬁ ehxizieand 39 to .

repr esent erm ned _channe nbers west. channel nunber,
when 40 ng ﬁ8€%$§85 ??“Pu?ﬁsa BH PerﬁﬂFlégﬁh xﬁﬁﬁgﬁﬁﬁ %%hannel swappi ng
appar at us hasoheeondesutiiived chanheiliss whena emipdoyeld :waltéx:talmri'hqutamd 5in

uhich_chanmehsghacLLonss Y :HpeThdC AU AIREIN Gl Wnapd - dowr

seanni ng pushbuttons e unders annel
sel ecti on neidhsthay BEPpréﬁpéeGhe Pﬁewhpysﬂasﬁé@@edMﬂha@nﬁﬂeJéMapplng

- apparatus di §ﬁ£@ﬁ§@1bﬁll9916§@ FRBAL HORREY Rhlandled B L@ 1\MldapngRaum does
. not pern1t t he exchange ©of . non-consecutive channel s when enHL ed with an .

"up" and QjoﬂbﬁesEEEnﬁWHBPH}geaBPaé'ﬁéHﬁellssé‘l°éct5|°or]-]é‘ystteélm S t hat -
appar at us . tégppogedowsth ahoregrchadneldowd' channel selection system

is able to exchange non-consecutive channels as is indi;ated
in the above table. Further, while present channel number
register 25 and saved channel number register 39 have been

20 disclosed as storing binary signals representing channel

" numbers in BCD format, other codes may be utilized. For

that matter, the binary signals may represent information .
related to channels other than channel numbers, e.g}, _
tuning voitages. Still further, while timing pulse generator

25 49 has been descrlbed as comprlslng MSMV 51- 59, it will '
“be apprec1ated that a counter arrangement may alternately
be employed. Still further, the present invention may be
implemented utilizing a microprocessor or microcomputer.
In this case, registers of the central processing unit

80 and random access memory may be used as present channel
register 25, temporary storage register 43 and saved
channel register 39. These, as well as other modificatioms:
-to the present invention, are contemplated to be within
the scope of the present 1nvent10n as defined by the

35 follow1ng claims.

&§hé@qlﬁﬂﬂﬂp%%ggenerate _:



‘automatically lost-when a new channel is selected, the 15 present swappi ng
apparg is not so linted and when enpl oyed mnth an."up" and "down"

- chanrfaf)’q%| ecti on- systemis able to exchange non-consecutive channel s as |s_/
i ndi i.n the above table._fprther, while present channel .nunber

regi’ster 25 and-saved channel nunber register 39 have been 20 disclosed as .
stoni ngrhitary signal s representing channel nunbers in BCD format, other T
codes may be utilized. For that matter, the binary signals may represent :E?
information.rel atied toushagnepsanshes, thaeoohaﬁmd tanPetsnifggd. , tuning
'voltages t|| further. whil ng, pu ne 5 49 has been
descrrbeg as é%npr?%?hng §i£%%r 9? Lﬁt"%g E 5¥%E?§te8 that a counter -
arrangeﬁewtSﬂ%ﬂzﬁumﬁmguewgabeteﬂp¢eyed15$nglI further the pr esent

i.nwention may be dr(%:?é@”é@iieélﬂéh zhBgnd Bber Qlérn%%%éﬂ’i &?aﬁéoco”pm er.
In this case, regrsters of the central processing unit and random access

menor yofagse oF =@n %e@h?r%ﬁ%%ﬂétngeﬁPsFéFREFt%%ﬁnﬁﬁ%@?b% or age

regi st ehahdeand swvad channel éegéétedsnsaeaﬂibeaeclaﬁiwIp@és@hher

nodi fic tioni to thet r esent hpventé g.contegg!a ed to be within the
scope OF2PREprESEN TS VTR T o 35 Tkt fh%ﬁ §°t {& |l owi ng cl ai ns. :
-12- 1siGnAldScot re shomidiggapAraalpts s rRSONSE Yect eda chunag signal for
tuting a receiver to a channel selected by a user,said tunrng appar at us
conpri si ng: channel.” sel ecti on neans for generatrng groups of encoded
signal s corresporfiNHERITL e IpENS VEO B e @RY @8 téRaneeicoderhi sii ahaheel

sel ect{ pg-8BARS Iseqldictizr&dqr@eqmmfétpr&t@éléeer%eran@amté Hasgoring the
encoded srgnals correspondrng to resentl%ﬁselected channel ; 10

conver §¥Bh ﬁeiﬁ@WQ% foomvr g defSHYRE) §° @ selected

channel;.

¥

15 swap functlon means for generating a swap

signal only when specifically required by a user;
saved channel register means for storihg encoded

signals coupled thereto corresponding to a channel to be

saved;-and |
20 transfer means for exchapging the contents of
said present channel register means and said saved
channel register means only in response. to said s#ap
signal, so that when a new chaqnel is selected by LhC.
user, the contents of said saved channel register are

25 not affected.

0
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stored.in said present channel register means into said tuning signa

tuni ng sai d receiver to a selected channel; 15 swap fu
nmeaps- for -generating a swap signal only_ en.specifically required\s
user; saved channgl register nmeans for storing encoded signals coupled -
thereto corresponding to a channel to be saved; and 20 transfer

mgans for exchangi ng t he entSégS gﬂ‘}éﬁ é@@tlﬁh@f9?$ ieghgggg nmeans
_anH‘sald saved channel regls onl'y Th Tesponse 10 sal swap signal,

. so that when -a new channel .is selected by the user, the contents of said

‘saved changel register @éed2§reglehtat:haﬁhe<i rleglste]13 means DWEBLAEHS as
recited in Claiml where

% presentéﬁaannel gi ster neahs
i ncl udes por AL 3BT %?o?Fﬂﬁl?gsﬁééPF$§lde@H?qﬁs @?gnals '
-representing sigaeEld i vepoégehting rbspekaivel dmgwitm:r of therchamity

Toans for SodUBMIAITS ARETSEPRET o BAREIRR GREMIAL Al gnai o T
g

representing.the digits of ‘the channel nunber of a newmy sel ect ed channel

~and decodg Sneans for a@@i&'&ﬂaﬁﬁéﬂ §€§HEQHb§" 5$§“¥ﬁﬂfﬁh yﬁf reglster-

encoded 1 i gnal s -to respective ? tions sal esent c
‘sai d saved cHfA fegi seqenenthnl YnEFﬂééét&&&|§ﬁﬂ¥ﬁ%ﬂ°§t%ﬁ?%@e§espect|ve

groups of. encsmgethﬁa ﬁeﬂﬁ@ééntﬁﬁgeﬁﬁét a&glrcesmefctﬂn/ee cligniel ofiunber eannel
nynber of a preV| g ﬁ % dgc an Eq %ﬁ%ﬁ transfeé neans |ncludes
transn155|onQnﬁﬁﬁ; CLetBht F ?P?e 6P9| g BRLYINE
: said sequentially generated groups of encoded B
15 signals to respective portions of said present channel
register; '

. said saved channel register means includes
~ portions fqr'storing respective groups of encoded
20 signals representing respective digits of the channel
number of afprévioUsly selected channel; and

R said transfer means includes transmission
means for Sequentially applying the groups of encoded
25 signals stored in each one of said portions of said saved channel
register medns to said decoder means in response to said swap
signal in the same order that said input means generates said
groups of encoded signals representing the digits

of the channel number of a newly selected channel.

* ¢ L WM S x



':-25 Si s stored in each one of said portiohs-of'said saved channel

regi means to said decoder nmeans in response to said swap signal in the-
. san r that said input neans. pgnerates said groups of encoded * .
- sign representing the digits of the channel nunber of a newy selected
channel . -14--3. Apparatus as recited in Caim2 wherein said transfer ..

means i ncl udes: 35 tiArpayatemnsad oreskbte@ninaClygineewherragnt i mng pul ses i3

"_respo Lt ' . _signal . nporary storage register means including g
'Qi?dfgFggngﬁﬁg%éiﬂigﬁ?%éﬁ%$bups of encoded signals presently stored

portidns

i nsrespective ones of said portions of said present channel register in

response to a fihglinld HeMhPUSL sedBentially gendHat il ANSHSY on means
sequential ly_ applyi ng groups of encoded_zhgnals presently stored in each .

one oPUdEPd pBr FESRONSE &9 FakdtMWaRaf

fégi ster means to said decoder

means in respone to at |east respective second and third timng pul ses

Peaister means SeBPCASTYaand#oR Hr aneen MBabsidnc

sai_d _pQrti of saved channel
fﬂH&ng signal s '

prigsepbtyioher €dri 13 toaEme tiesp ouesvef graiugspoift earodzfd sai d tenporary
storage, LS S 1T 4465 e .2, Lt |47 JHul se gener at ed
after EEngRChEESIRAS, LR o Sp Bt Ve Bngd R Dot

aratus as recited in any

preceBPRgionsi mEwseisi present channel zaEdsERE0dSd TSSPAISE htDred in said

channglfigggskghiﬁ%a@%lsggpresent t he. channel nunber of a presently
sel ected channel; sai'd encoded signals stored in said saved channel

15 said tranémission means sequentially applying
groups of encoded siénals presently stored in each one

of said portions of said saved channel register means to said

decoder means in response to at least respective second and third

timing pulses generatediafter said first timing pulse;

20

storifig respective groups of encoded

said portions of saved channel register means

signals -

presently stored in respective ones of said portions of
said temporary storage register means in résponse to a fourth

~“timing pulses.

95 timing pulse generated after said second and third

4. Apparatus as recited in any preceding-Claim

wherein:

30 said encoded signals stored
register means -represent the channel
selected channel;

.~ said encoded signals stored
35 register means represent the channel
selected channel. '

. * ¢ L N 8§ %

in said channel
number of a presently

in said saved channel
number of a previously.
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1

35 register neans represent'the channel nunber of a previ ously. sel ect
channel. ~ 5. Apparatus as recited in Claim4 further including: 5
channel nunber -di spl ay means coupled to said saved channel register

for di spl ayi ng: t he channel nunber repsSesented by the contents of sai ed

quannel Tegister MaRe ABparatus s eRAYA U 8454 Sl thady Preceding
- crai mwherein: said Thann P Sel'ection means 1 ncludes 1 nput nmeans for .
CEUSi ng the cobnehtdiob:said present channel. 15 register neans to :
sequentially change in at |east one predeterm ned sense when operated by a .
~user. 7. Tuning apparatus substantially as herei nbefore described with
reference t® the accERpaR$ILNGUAPEF ﬁdﬁpﬂﬂ¥tﬂ%&n§ﬁcqqﬂ}%ékiﬁf§%h i onhas
- been reprodcedghyeBhehaaarli Redike et mdatantfomord Bpldy ingetios | ghanhélmy:
cont ai naf ew anendpents whi ch ar i fficult to read.. The OriQQéE%hannel'

typescript conPRPRERGERBIESEREEEEN: SNfaf Pt P tHh TR preandiagtor

the Patent Offtegister means.

10 . 6. .Apparatus as recited in any preceding claim

wherein:

said channel selection means includes input
means for causing the contents of said present channel
15 register means to sequentially change in at least one

predetefmined sense when operated by a user.

7. Tuning apparatus substantially as hereinbefore

described with reference to the accompanying drawing.

The text of the specification has been reproduced by photocopying: the applicants
typescript, . It may contain a few smendments which are difficnlt to read. The original
typescript containing these amendments may be inspected on the premises of the Patant Office-
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