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has reached one of its limit counts (i.e., either the
maximum count if the signal?seeking is in the increasing
frequency sense or the minimum count if the signal-seeking
is in the decreasing frequency sense), the counter cycles
20 to the opposite limit count, and the next band is.
automatically selected and scanning again starts from the
new limit.’ _
However, for reasons of economy, it may not be
desirable to provide the circuitry for automatic
25 bandswitching but rather to have the bandswitching
manually controllable by a user. -
| A problem with such a manually controllable
circuit is that when a user manually selects a new band,
the tﬁning*Voltage for the new band is indeterminate and
30 usually does not correspond fo an active channel. Thus when the tuning
system is for a television system for instance, the viewer usually will
be presented with an unviewable image and may thereby be _confused as how
to proceed. If the user happens to activate the signal-seeking operation
by pressing a pushbutton provided for that purpose, the
35 signal-seeking opération'starts.from an indeterminate
point, and-thereforé may not cover the new band entirely.
; , o
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the invention applied to a tele-
20  vision receiver switchable for VHF or UHF reception.

Inthe arrangement shown in the Drawing, radio frequency (RF) sig-
nals, being television signals in this application of the invention, are
received by an antenna 10 and applied to a tuner 12. Tuner 12 selects
a particular RF signal in accordance with a bandswitching voltage at

25 terminal 80 applied to it by manual switch 26a and also in accordance
| with magnitude of a tuning voltage VT applied to it. ‘Ihé bandswitching u
voltage erergizes one or other of a2 VHF and a UKF RF stage within tuner
12 in accordance with the position of switch 26A, while VT determines a
selected channel within the selected band. Tuner 12 converts the
30 received RF signals to an IF signal. The IF signal is
applied to a television signal processing circuit 14
which provides a video signal to a cathode ray tube (CRT)
16 and an audio sigﬁal' to loudspeaker 18. Circuit 14 also
provides synch*ronizétion {sync) pulses and an automatic -
35 fine tuning (AB’T_)-' signal to a signal-seeking detector 20.
‘Detector 20 provides an output signal when the AFT and
sync pulses indicate that a received RF signal corresponds
to an active television channel.



sync pul ses indicate that a recelved RF S|gnal corresponds to an active

tel evision channel. . -3- The tuning vo tage VT is supplied by capacitor
322 for the VHF band and. by capacitor 247f6r the UHF band by way of a switch
secti-on 26¢ of a manual bandswi tching arrangenment. In accordance with a

featwre of the. 5 t 6 n :
bandswi t chi ng arrang eﬁgﬁ% QﬁﬁlﬁﬁAQSEtﬁﬁgegﬁmﬁ%hgg§%gaﬁ sg§6§gga51§gc as
shown by dot2%df¢¥n§be VBFnband anﬂchﬂvﬁﬁpéﬁétgr é4pfert §he VHFopapd j s not

selected to Oﬁﬂﬁ bbrﬂuﬂblﬁéﬁ'§EEE13ﬁ ZEEVoQXanﬁhﬁuaﬁobahBQwEQ&hhh@ﬂS of
.swi tches 10 26c and 26b as shown, %Bg VHF band is selected so that
capacit or 222F%argementng %ﬂ:aEQﬁﬁéFPSF Y& SAYHEE Ofr &B8h resistor 28.

Thus, when tirvéhEibandswitohnwsgcttbackeén, ocfapmel tmanuald biandsked tehdmged t o
a predetern1ned VQ

| t t
t he predeterﬁfﬁﬁﬂgeﬁ?gggewgfcgeigrggxggngégﬁ'?gigégnggggqub gﬁ&)é%ngﬁ
t he tuning vshbwgebyedeutedh&mneb f conpnectys whicheveri onecoff the UHF band
bel ow the | oug %&gezghagggh ig B,B% uuﬁeem e qroumam% ubh in the

Uni ted St ates, ﬁ%ﬁe Si eration 1 s qutomat] cal, started
at a point waeshstesuz8s tFar ?KémBNP b&RE e PREiticnscf §¥

simlaryy, | fze&hanaHEsbaaseshawﬁel paiied, thaevmamungsstsmmﬁe@mochanna
E due to set%kgg EQS chgrg g aci tor, 22 _for the V 1@ﬁEb%Qg 0 correspond
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selected to correspond to a point on the tuning voltage
versus channel frequency characteristic of the UHF band
below the lowest active channel in the UHF band, e.g.,
channel 14 in the United States, the signal-seeking
20 . operation is automatically started at a point which
ensures that the UHF band will be entirely searched.
Similarly, if the VHF range is selected, the searching
starts from channel 2 due to setting the charge on
capacitor 22 for the VHF band to correspond to zero volts.
25 Preferably, capacitor 22 for the VHF band has a smaller
value than capacitor 24 for the UHF band so that searching
is faster in the VHF band than in the UHF band since there
are normally fewer stations in the VHF band than the UHF
band. S
30 As will be described below, in the embodiment
shown in the FIGURE initially setting tuning voltage VT to
the predetermined voltage of zero volts when a new band is
seiected also cause the signal-seeking operation, in the
increasing frequency sense, to automatically start. &As a
35 result, when a new band is selected, the lowest frequency
active channel in the new band is automatically located.
 To reinitiate searching in a selected band after
one active. channél has been located in order to find the



sel ected al so cause the signal -seeking .operation, in the increasing
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s continues, until detector rovides an
Therefore, transistor 48 draws curr nt from a

positive voltage.supply terminal 50 through a collector
resistor 52 which causes its collector voltage to drop to
a point at. whlch tran51stor 54, having its base coupled to
the collector of transistor 48 by way of resistor 56, is
turned on. Transistor 54 draws current from terminal 50
through an emitter resistor 58. Since, as stated above,
transistor 44 is off, the collector current drawn by
trensiétor 54 is applied to the one of capacitors 22 or 24
selected by switch 26c. Thus, the voltage on the selected
capacitor rises'therehy causing tuner 12 to tune in the
1ncrea31ng frequency sense.

" This continues until detector 20 prov1des an
output signal that indicates that an RF signal
corresponding to an active channel is being received.

This output signal is applied to. the reset'input of F-F 38
through an OR gate 60, and to the reset input of F-F 38a
through OR gate 60a. Thus, the Q output of F~F 38 is
caused to be at the low logic level and therefore
transistor 48 is turned off. This, in turn, causes
transistor 54 to. turn off since the collector voltage of
transistor 48 is at a high level. Transistor 44 remains

off since it receives the low logic level at its base from-

i



out put ‘'signal that indicates that an RF signal 30 corresponding to an
active channel is being received. This output -signal is applied to the
rreset input of F-F 38 through an OR gat &360, and to the reset i nput of F-F
38a through OR gate 60a. Thus, the Q output of F-F 38 is caused to be at
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through a resistor 74 to the set input of "down" F-F 38a
and through an OR gate 60 to the reset input of "up" F-F
20 38. This causes the high logic level to be produced at
the Q output of F-F 38a and the low logic level to be
produced at the Q output of F-F 38. The high logic level
from the Q output of F-F 38a is applied through resistor
64 to the junction of the emitter of transistor 48 and a
25 resistor 76, while the low logic level from F-F 38 is-
W applied to the base of transistor 48 through resistor 46.
Thus, transistor 48 is turned off, causing its collector
voltageﬁto rise, thereby also turning off transistor 54.
ThefhiénflogiC'level from F-F 38a is also applied to the
30 base of transistor 44 through resistor 62, while the low
logic level from F-F 38 is applied to the emitter of
transistor 44 through resistor 40. Thus, transistor 44 is
' turned on. - This causes the*selected‘bne of capacitors 22
or 24 to discharge through switch 26c, transistor 44, and
35 resistor 42. As the vo1tage~actoss-the»selectgd'capacitor-
decreases, tuner 12 progessively scans downward in
frequency until an RF signal corresponding to an active
channel ismfpundi as indicated by the output signal from
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to the set input F-F 38 and through an OR gate 60a to the
reset input of F-F 38a. This causes F-F 38 to develop the
high logic level at its Q output to initiate scanning in
the increasing frequency direction.

As earlier noted, scanning in the increasing
frequency direction will be automatically 1n1t;ated_3ust
after a user operates manual bandswitch 26 due to the fact
that the selected one of capacitors 22 or 24 has zero
volts thereacross. This is sombecause the initial
development of zero volts across the selected one of-
capacitors 22 and 24 causes amplifier 76 to provide the
high logic level at its output which in turn set "“up" F-F
38. Thus, the lowest frequehcy-active channel in a newly
selected band will automatically be located after manual
bandswitching without the need for a viewer to depress
"up" button 30.

When "down" push button sw1tch 32 is depressed
by the user, the positive voltage at terminal 34 is
applied through switch 32 and resistor 36a to the set
input of F-F 38a. Thus, the Q output of F-F 38a is caused
to be at the high logic level which causes scanning in the
decreasing frequency sense as explained above, provided



after a user oper at es manual bandswi tch 26 due to the fact that the
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- RCA 77863 CLAIMS: 1. Signal -seeking tuning apparatus .
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magni tcude ok as 5+ tuning signal for tuning said receiver for reception of
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frequency.lpa <é:l. igrvvhcihch afP‘:éadfattL{pl NG, .Ls.to tune; and search initiating
nmeans, coup? ed“fo sai (ft_ 1 | _
manual operation of tahignpgangacesl gesronsEesthythe usagnitudeoof el ect the

requancy figithg Neyhal 28k dehnindo BT dce el UBSL | PLcEBLIbRISENRF
magni tude of sald tlning signal td _change 1n a predetermn sense from a-
pr edet er MSHFN¥RFPEGHEIWAGNIR Adwleast itWa f reqeencyabandanthg signa
gener ati NG rediSe | 88! ve Bggnads first capacitor for devel oping a tuning
signal for a first band,of fnggu3ncies;-and a second capacitor for
devel opi ng a tuni ng SPBARE F3PTR1s SERRF HARE MEIRBTRFRPBELVENEOsai d

search inigdaidi TP skgnali pebddiced MRanaidrtumingahéynshéogi ng the one of
sai d.capacitors 30 correspondi ng.to the selected,band _to a predeterm ned
funi A9 5 FRASTRVERS ABAG, LRI SN, i (RERIHY9t he nBAREH CGE: vat | on
of said bamitsklenei of seddsrieyedvesPRF signals corresponds to an .
active channel; . : _ . \
" band selection means -coupled toisaid tuning
éignal generating means and manually oﬁeréble by a user
15 for selecting the frequency band in which said tuning
means is to tune; and
search initiating means, coupled to said tuning
signal generating means and responsive to the manual
operation of said band selection means by a user, to
20 select the frequency band in which said tuning means is to
tune for causing the magnitude of said tuning signal to
change in a predetermined sense from a predetermined
magnitude when a new band is selected;
 said tuning signal generating means including a \J
25 first capacitor for developing a tuning signal for a first
band of frequencies; and a second capacitor for developing
a tuning signal for a second band of freguencies; and
said search initiating means including means for
initially charging the one of said capacitors _
30 corresponding to the selected band to a ?redetermined
tuning signal level when it is initially selected by the
manual activation of said band selection means by a user.

- .

an
ng S|©na$m Ehefggrng means and responsive.to the

i



Jg-. tus as.claimed in daim2, wherein: said
char gi ng nean | j BHﬁEid band sel ection neans for allow ng said
tsuni ng signal 't | cross the «fre of said capacitoR€A 77863

correspondi ng 5 to a currently sel ected band and for hol ding the
capas¥tor corresponding to the non-selected pand at its, said respective
predet erni ned tuning si fral ARRATALHR |3S GtapnRM-1R etadl BantheZedBrect ed.
3. Apparatus as clai reddid @rarging means'its etoupléd to said bangaid

tuni ng si gnal nerating means_incljdes. direction sel ection ?ns for
changi ng t he 5gﬁ‘§§t&f°nc PHFEW IHOENLSI W+’é§pﬁ?‘nﬁ?ﬁge 8 Pfie
currently sel detved dpedl.across\piie adns af said neaspacli tbasncdrrebpoadinglb
said frequenc v, tyl pai ks n o] .

fr equency%ou#ﬁ%%&%@i%%%ﬁ%ﬁ lbs%&g%a %efn‘g% a#‘?j;‘ghr}gagggi_ %%’ﬁﬁéi%“
direction revaoynespanding oo cthe ron-sekecked oandt ahi hsupardr eachi ng
gne of the twgddRAUARY BIUUKIE il f@gﬁf& SiGHET by sehesiedaband. 5.

Apparatus as clained in any preceding. c erein: said bands include a
VHF tel evi si omannfelanted ind cleseleftednd. 25 6. Appar at us
as claimed in any preceding claim wherein: said.bands include a first band

whi ch has fewer channel s, than a second. bangd; . and t he_capacjt or .
corresponding to said setondBRATARES ﬁ%gggé+mﬁ£e}n05£3£thn85 a1 YRETRAR:
t he capadi@ or correspondaidtousing $igsal bgeeratingOmeans includes RCA

77863 7. ADPArGUS. A%k ATECk | b ARYRL 68T O8asL AT thBCEERRe of

charging of the capacitor corrésponding to the currently

~ selected band.
4. Apparatus as claimed in Claim 3, wherein:
15 said ftequenéy bands each have respective pairs
.of upper and lower frequency boundaries; and
‘said tuning signal generating means includes
direction reversing means for changing the sense of tuning
upon reaching one of the two frequency boundaries of the
20 currently selected band. |
S. Apparatus as claimed in any preceding claim,
wherein: . |
— : said bands include a VHF television band and a

UHF television band.

25 . - 6. Apparatus as claimed in any preceding claim,
wherein: _ |
said bands include a first band which has fewer
channels than a second band; and
the capacitor corresponding to said second band
30 has a higher capacitance value than the capacitor
corresponding to said first band.



ﬂﬂwm'ﬂ:mn d charge for each band corresponds substantially to a
ﬂ"g&ﬂﬁncy 5 boundary of the band. 8. Tel evisi-on appar at us
cOnmpfistngt & twner responsive to a tuwiow voltage for tunRoy RF868gnals in =
the different television bands; first and second capacitors for develop&Dg
said 10 tuni-ng vol tagé when said tuner-is tuning in said bands,
respectively; manual bandppanatus) asaebainedpirdany paecledmpgcclal.m, for
coupling ayg@btd one of said first and second capacitors to said tuner

and for setting the other 15 @ of said first and second capacitors to a
predet ermi ned char ge;S3 &iRfirdetamaninga qehaeger foroeprdbapdsai d tuner for

provi di-ng. @%r@dsﬁi&nd% %sta}ﬁfﬂlyet@fatfésﬁé@ﬁﬁetEﬂé&ﬂeﬂéyan RF si gnal
corres ond an ti.ve channel ; first and second
nmanual bﬁgﬁﬁﬁﬁ'sﬁﬁféﬂﬁﬁl’ charglng neans, coupled to said detector,
to said sel ected capacitor, and to said smdtches for charging said o
sel ected capacitor. t pr Qy, i frequency changi ng
direction'in accorda%%e\méﬁg%&éfgﬁne per ?oﬁo égflrst switch and
for discharging said %eﬁmmetml‘m tora pt@mdgngottgml fereking in a
second fre dq?a fgrfﬁnﬁﬁgld{ngfgﬁgngglgbigﬁaﬂebgﬂggat|on of said
or

second switc ar gl ng di sc anhd thus

stopping sard
st oppi ng said 30 sifgria s%ftqg(ﬁﬁfq r%’éﬂ’% §‘a¥dd€%?e%l>b¥go§§hﬁt
si gnaho tun:h.:h ‘m&awa&l&l PP Qinr abs CtahiRg iR shadnbSnasherein

each of sald ban has respectlve pairs of upper and | ower frequency
boundari es¥ Y9t us further including: direction reversing neans,
coupled to said manual bandswitching means, coupled to said <

capacitors, for coupling a selected one of said first and
second capacitors to said tuner and for setting the other

15 of said first and second capac1tors to a predetermined
charge, '

a signal-seeking detector, coupled to said tuner
for providing an output. signal indicative of the proper
tuning of an RF signal corresponding to an active channel;

20 first and second manually operable switches; and

charging means, coupled to said detector, to

said selected capacitor, and to said switches, for
charging said selected capacitor to provide signal-seeking
in a first frequency changing direction in accordance with

25 the operation of said first switch and for discharging
said selected capacitor for providing signal-seeking in a
second frequency changing direction in accordnce with the
operation of said second switch and for stopping said
charging and discharging and thus stopping said

30 s1gnal-seek1ng in response to sa1d ‘detector output
51gna1.-
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5 .chérgl id selected capacitor, for reversing the
fsrequency m H"IIM‘@E of said signal -seeking when said_tunin

vol t age corresponds f the two freﬁb%ﬁcy boundari es ofR Fﬁe7B§ﬁa
corresponding to said selected capaC|tor 10 10. '
.Si gnat - seeki ng apparatu r|5| a tun able_ of .tupin signal s
in first and second fregh‘ g%b n2¥ S 3ﬁ@38tbn cfﬁﬁ?ng gPFﬁ éngaV|ng
a variable magzadlndrf feaidroands rlgaanréEpec’gmé pains ngfvuppegeagdnéoaten:ng

e O SIS bl YO ULEa TEORL UGS LY 0L b8 980, AT

t uni ng voltage ge erati ng neans ng res arve to oal fovi ded
by said tuning neans; a direstion reversinigsmeansg qeuntedotOSsgndng sai d

tuning volg agecﬁaﬁ.‘gﬁ?é Ghddrista uﬁ(F'dt§e§9f'§ Qé‘f'ééteaoca Leseeeli ¥gky; and

manual bandsw t chi'ng, eans co to said funer or sel'ecting.one of said
first and secHRVIFREIRLE EFREUSRCY FRANGENG sAiBectihenafd €8dfl ed to said

storing neans épjnﬁeiaékn? G.ﬂ@e:@fsﬁﬂadtﬁﬁﬂﬁgnqoneage éerﬁlespbﬁassabdoaé
vari abl e tuning.v cau5|n t he gt er E ISt and_sec
Storing means T T dHGh L SUATe MR HEARELRF i  AE ABEncheF EeBoRaaREng
appar at us substargaid | sebescted ecagpe¢ dbter descri bed with reference to the
acconpany 30 drawi ng.

0 10. Signal-seeking apparatus comprising:

a tuner capable of tuning RF signals in first
and second frequency bands in response to a tuning voltage
having a variable magnitude for providing an IF sigﬂal;

tuning voltage generating means for generating

15 said variable magnitude tuning voltage, said tuning
voltage'generatihg means being responsive to said IF
signal provided by said tuning means;

a first and a second storing means for storing
said tuning voltage for said first and second bands,

20 respectively; and

manual bandswitching means coupled to said tuner
for seiecting one of said first and second frequency bands
in which it is to tune and coupled to said storing means
for selecting one of said storing means to develop said

\ -25 variable tuning voltage and causing the other of said
first and second storing means to develop a predetermlned
tunzng voltage level.

11. Tuning apparatus substantially as
“hereinbefore described with reference to the accompany
30 drawing.




