OV OFF CONTROL OF A CABLE CONVERTER UNI T BY A VCR The subject application
concerns the field of videocassette recorders (VCRs) and apparatus for
programm ng them The subject Patent Application is related to copending -
U. K. Pat’ent Applications GB 2263032A entitled "VCR Control of a Cable
Converter Unit" and GB 2263035A entitled "An IR LED Assenbly for. VCR
Control of a Cable Converter Unit".1Wien a television set owner is a’
subs"%‘?i ber to a D) SF I CCONTRI BYVAtL EABE gRI®S a Vi deocassette

recorder (VCR), he nay_be_re-ufreg¥égh§§#nect to the cable systemvia a
cabl e decoder box (also called a verter, or a set-top converter).
This connection may be required, because in these systens, nany cable

channel s (i ,‘h?ie - ' Detfd i818Chapiadobhstett
encoded or ’Igﬁecrsy ﬁa@%@?e%gmdgﬁ?gﬁﬂ?egﬁ%i i’%@l dggodeg gr gece:ryr?t ed)
i'n the cablresnsdernsc(¥CRE: anst APBRYakBsSorhPrpgEAmMANehEheB: and _
converts its RF carrier frequency fromits assigned cable channel frequency

to a cable ‘lr}g;mgin n iohs > for
reception gﬁg)gpggg?gan%ﬁmﬁéw&g@%% y y% et gaé%}tﬁpo%@agggisver.
In such anGB r2§3652A! ehtiffled I "WER Cunttodvef asCabley ConvetteeeUnitfroand Gt r ol
units for controlling the video equi -pmen':mg .e., one each for a television
set, a VCR2263083Acentithéd "Anx)IR HeEPnhtAssemblyr fogr MR nGontnob of iac {rable
system known as VCR PLUS[err], manufactured by Genstar Devel oprment

Cor por at i ofOnPEHEHAMHL" .Cal i forni a, has become available. Briefly, the

Panduni . The. EMH%@%%?%@Q%%&?%@?@%@?L? cont 1ol I1ng the
VCRs and caelevision rsystemx andofalsenpossessesnat uvideocassette irgaardart is then
prggramred ng,eth%sﬁia Hteh &ii‘é&%lﬁ Eeﬂﬁe_&ofqirthéij&bkdl §)%tt§mdiv£’dta'5? whi ch
code CorTetible “decoder gxl(cafsoarca&l%de\al.l ék‘\qlc\/scgr\{vverrtgr? or 2 sgtrltgp gl ven
converter). This connection may be required, because in these
systems, many cable channels- (i.e., the so-called premium

channels) are scrambled (i.e., encoded or encrypted) and must be
descrambled (i.e., decoded or decrypted) in the cable box. The

cable box descrambles the premium channel and converts its RF
carrier frequency from its assigned cable channel frequency to a

cable box output frequency, normally that of channel 2, 3, 4, or 5

for reception and recording by the VCR, or display by the

television receiver. In such an arrangement the viewer may have

as many as three remote control units for controlling the video
equipment (i.e., one each for a television set, a VCR, and the cable

box).

Recently, a programming simplification system known as
VCR PLUS™, manufactured by Gemstar Development Corporation,
Pasadena, California, has become available. Briefly, the apparatus
of the VCR PLUS™ system resembles a standard remote control
handunit. The handunit is preprogrammed with the codes for

controlling the VCRs and. cable control boxes of many

¢ manufacturers. The handunit is- then programmed by the user
with a unique code comprising 1 to 8 digits, which code
corresponds to a particular television show b_roadcaSt on a given



2 channel, at a given tinme and date, and having a given duration. A

tel evi sion show which is broadcast at the nost popular viewng tine (for
exanple, 7 pn) may have a code which conprises only 1 digit. Conversely, a
tel evi si on show which is broadcast at the |least 5 popular. viewing tine
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: Unfortunately, the stand alone VCR PLUS™ handunit
operates in an “"open-loop" mode. That is, the VCR PLUS™
handunit has no way of knowing if its commands were -actually
20 received by either the VCR or by the cable box because no
feedback signal to the VCR PLUS™ handunit exists. This situation
causes the following problem. Most cable box IR remote control
command formats do not include separate commands for POWER
ON and POWER OFF. Rather, it is common practice for cable box
25 manufacturers to program the cable box such that the POWER \J |
ON/OFF remote control command is a toggle function. If the
command is received while the cable box is "on" then it will turn
off. If the command is received while the cable box is "off", then
it will turn on. With an "open loop" type of .system, such as
30 implemented in the VCR PLUS™ handunit, the controller has no
way of knowing if the cable box is "on" or "off". Thus, if the cable
box is already "on", the command to turn it "on" in preparation for
transmitting it a channel change command will in fact turn the
cable box off. As a result, the desired channel change will not be
35 accomplished, and the desired program will not be recorded.




box is already "on", the conmmand to turn it "on" in preparation for

transmtting it a channel change command will in fact turn the cable box
off. As a result, the desired channel change will not be 3 5 acconplished, -
and the desired programw ||l not be recorded. Appar at us in accordance

wi th the subject invention controls a cable box (i.e., the source of its
own yi,deo input signals), and nonitors the tel evision signals received from
the cable box, in a "closed | oop" nmanner. By nonitoring an appropriate 5
signal the controller of the VCR can detect perturbations of signal |evel

which indicate that the cable box has “changed channels. That -is the output
sktgnal of tAPRaRsIsHGN Baanrdancel with the subisct inveniamganrols a

frequency ofggian x FiWl]) tiR TBRYALE 10 Dwrfl Wilddb HiifoRe d ifhd 1% Whi ch
10 the cable box c <g§s channel s Thus, .the sub ect P aratus can
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bl ock dlagran1 orm a | ncor por at | Ject I nventi on Flgures

2a and 2b aremgdwlatsd onCROmeXampieni Fhet RF nmﬁterorfrqu PEs a

flowchart sepniela 300%.'19.” néf nfomn%%w 1%@%@?1 e cisaitlrdd li9f wifich
Fﬂgure ap 30 Referrin o radi.0 fre uenc als are
appl i ed Fhezeatis, soPhénP&ﬁér @ﬂ& apparatus can

determlne if the cable box is "off" or "on" by issuing a
channel change command and observing if the cable box responds
to the channel change command.

15 In one embodiment of the invention the VCR causes an on-screen
display of an error message if it determines that it is unable
to control the cable box.

An exemplary embodiment of the invention will now be described,
20 with reference to the following figures:

Lv/ Figure 1 shows, in block diagram form, a VCR incorporating the
subject invention.

25 Figures 2a and 2b are views of a VCR incorporating the
invention.

Figure 3 is a flowchart showing a portion of the control program
of the controller of Figure 1.

30
Referring to Figure 1, radio frequency (RF) signals are
applied to an RF input terminal of a tuner assembly 102.
Tuner assembly 102 selects a particular RF signal under control
of a tuner control unit 104 which applies a tuning control



Tuner assenbly 102 selects a particular RF signal under control of a tuner
control unit 104 which applies a tuning control 4 signal to tuner

assenbly 102 via a wire 103, and applies bandswitching signals via a

control bus 103'. Tuner control unit 104 is controlled by a controller 110.
Controller 110, which may be a m croprocessor or mcroconputer, includes a
5 central processing unit (CPU) 112, a read -only nenory (ROV 114, a

random access nmenory 116, and an external electrically- erasable read onh§
menory (EEPROM 117. Controller 110, generates a control signal for causing
tuner control unit 104 to control tfner 102 to select a particul ar RF
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baseband audi o signal s may e app
10 to user-entered control 51gnals from a local keyboard 120

and from an infrared (IR) receiver




and AUDIO IN termnals froman external source. 1 5 The first
and second baseband video signals (TV) are coupled to a video processor

. unit 155 (having a selection circuit not shown) and is also applied to
signal switch unit 137. Video and audi o si gnal s are al so appl ied to a tape

recorder unit 1 o r eo tape.
Tape 20 recordg&ml Fﬁlg%%ﬁg ngon éfgélqél nipr& agge&qﬂes un élriicontrol
of ape recor é¢égnalsi transmitted| by acremeate wonteel mait 13%r oprocessor. Tape
recorder unit controll er 1ﬁﬁlér3 102 producdnta Qigedl Ay ﬁi’“ﬁﬁ@imédlﬁfbﬂ' s from

controller 110. Under co f coptrolJler 11 on-scJr.e dis

processor 140 gdFRAUANSY 2@5 aPHB 1e§. & A ?rbﬁ?ﬁfl%p'llmésfgﬂ tﬁgﬁémg
second i nput5of aiviideo IFy(VIF)pamplifying stége,/am AFT circuit, ian video processed
vi deo signal. wi tgh_u nt aa
control input te‘%ﬂ?#gf éh?o s@“@&lﬁugso aa'h{ ﬂgﬁggm g gl S }r’%gngrmgﬁgqm\ﬁ

si gnal processorlB.’[B?pradch de dirst Mebﬂﬁmpesmmdsp signal r GhY),hand 2 put
termnals of tapg éﬂ#}g CFHI?%P agply the
sel ected signals to a nodul ator 138%Fg)r dul at tm(;qg a?“bdcg?ar
channel frequen@pdiar sigaal Prpeessar] pnit, 135, whig nHL‘P “Qeﬁ)ra QI dgtectar,
portion of {0e G thiy Vinelidh) ol Stef6LRcoet! Audivs shetal

ssbednﬂhus
far is 3 5 kno pcasset e der. nodel t he
RCA VR520, whi Eﬁiﬁa@;ﬁ% 15t 31"6 \t’%‘fén’ﬁ'gf‘ MPE a&‘dr%%é;m mode
of operation, amignal switchcendi 137 o Seeonds baseband mmnposnermdeoneigmés
bath a 6 TI f
p%ﬁranm ng fe%éW%ﬁ?ém ﬁg]h?%rnﬁ}g aboggl ghmeuﬁ %Ir?e features
resi des in ROM &Um&t%lt@@mﬂ@lﬂ) omean, eXtengl SPHES®| e progr anmabl e
read only npgory (EEPROM Phe firk? difd Gedbhddbasetand! vidésrsigddls €IV) sareves

as a non-volat| Ic%upled to a video processor unit 155 (having a selection circuit
not shown) and is also applied to signal switch unit 137. Video
and audio signals are also applied to a tape recorder unit 165
which causes the signals to be recorded onto video tape. Tape
20 recorder unit 165 has a control input and operates under control
of a tape recorder unit controller 160, which may be a
microprocessor. Tape recorder unit controller 160 is in turn
controlled by control signals from controller 110. Under control
of controller 110, an on-screen display processor 140 generates
25 character signals, and applies them to a second input of video
signal processor 155, for inclusion in the processed video signal.
Signal switch unit 137 is controlled by controller 110 via a
control input terminal C to select audio and video signals from
audio signal processor 135 and. video signal processor 135, or
30 from the output terminals of tape recording unmit 165 in the
playback mode, and to apply the selected signals to a modulator
139 for modulation onto a particular channel frequency carrier,
: typically that of channel 3 or channel 4. That portion of the
circuitry shown in FIGURE 1 which has been described thus far is
* 35 known from RCA videocassette recorder model VRS520.
Unlike the RCA VR520, which has as its main
programming feature a TIMER PROGRAM mode of operation,
apparatus according to the. subject invention may include both a



storage el enment for storing autoprogranm ng channel data, user- entered -
channel data, and VCR PLUS[err] channel mapping data. An IR LED driver
circuit, generally, designated 100, is coupled to controller 1.10, for
providing IR signals to external 1 @ units, such as a cable box for a

cable TV sem iver cireult 3¢ Rapacitor C102,
a current- nmgﬁﬁgﬁgﬁﬁf‘ [ '%efegtélfn? %rﬁgg kzii LEDs (infrar ed
i ght emi. ttpr@gnamulleng ﬁmuxe Dlﬂ‘hp aonltrahq:rogaaniarfbr rtjmorabotvnnect ed -
transi stor nttf&h SiSt 1 capaci tor
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light LBD D93 ﬁserdmlas " cofitollef orw haﬁdtézﬁv& NsRar aoaLdoRgléunction is
enabl ed. Processi ng, unit ]1\:?)F S{;P c{gces an | E A signal, 20 which is

" coupled to 30TaRs Flgment Uloprogrammung, -¢ & A5ELh of thes
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via a wire ¢oupleds tofmntaelletthl&h providimgy IRy signalsatqyextemal he
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herein recogni zed that .it Is ear g @e’ or the ilnlt whi ch cont ai ns
t'he VCR PL gp}t] COBpTiSRs Ao "qu ﬁaP%t@ug gacurrent; 8for
control li ngrdsJﬂaoeaRIw?JQOﬁueé osdiesccotiiected AR tKEDse (i:ﬁ‘raweds ilightant enna

line, so that C a e et e box i
actually re e g, st cable
Sivifeife Ribgef) BLoFT DTS 50 RIS 4 artingiGh dophety g

box IR rermtranmmr ciwiten@h015 ar base resistor Rlﬂl,uemdsapape&d?ucpommnds for
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such separ a&anmtma@mz | t Visiblec light "TEEDa DAUR @epvednas amw indivated thabl e

boxes shoul g beRRER rgcordmg function is enabled.
Processing unit 130 also produces an IF AGC signal
20 which is coupled to controller 110 via a wire 131, for detection of
variation of the signal strength of signals of .currently-tuned
channels, the changes being indicative of channel changes.
Alternatively, video signal processor: 155 produces a valid sync
detection signal which is coupled -to_-comrollgr' 110 via a wire 151,
25 for detection of valid TV sync, changes in the detection of valid TV o
. sync being indicative of channel changes
It is herein recognized that it is a. clear advantage for
the unit which contains the VCR PLUS™ control code (in the
subject case, the VCR) for controlling the cable box, to be coupled
30 to the television anténna line, so that the controller can determine
whether or not the cable box is actually respondmg to transmitted
- IR commands. As noted above, most cable box IR remote control
command formats do not include separate commands for POWER
- ON and POWER OFF. Rather, it is common practice for cable box
35 manufacturers to program the cable box such that the POWER
ON/OFF remote control command is a toggle function. Although
some cable boxes do include such separate commands, it is felt
that a2 VCR designed to control cable boxes should be able to
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7 control both types of cable boxes. If a "toggle-type" PONER- OV OFF
command is received while the cable box is "on" then it will turn off. If
t he command is received while the cable box is "off", then it will turn
on. Wth an "open | oop" type of system 75 such as inplenmented in the VCR
PLUS[err] handworitrolt betlmypesnbfaraumsbmswaﬂfqi "soggicrype’ POWERbI e box

"on" or off ' al he._ @
tur et o 1 fONORE somimAitf i8 TBcRiveX Wil b€ Hable Hhx if Bl OB .G
will in fact tuwﬂl tthon coffl e I she ciommandais eecmwdtWhﬂdedwr edblehboreis 1 0
change wi | notrqepr aGRATR! bl otdm i thﬁtﬁi%ﬁi g mea Tyf! bf BgbteRE
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receive rom e.bo e V n;Dm oring e
| F AGC si gnal %F? 3{9"1%& MV the gﬂ ﬁ%r{% %Bncgn
perturbations greparatiomfer tranmuuing:htlmcbhanmltbhangmecmnbiandbmlh én in

fact, powered-tfac@%m-msa%@ﬂ? MoL 1. s W e, SR gebmO gL, T

I's, the output srgna for exanple, the
RF carrierlPreqhangg wil cnghnbg a@comp lished, rand:ther desired, programn il aot
period in Whl chhd hecordé@ box changes channel s Thus the subj ect appar at us

can deternmine if the cable box is éiet erm.ntl ﬁU" he cabl e
box responds to channel dRa fgatrast, EBH%H% ll‘I taqc wit MEGth at
even though "ofifiventionecomivls thexPOWER IONI@Echdonom ofcmepbtblbhbomgh)

(e Leleu 1 on Lol Upphd i, FcFL, SBNE SRIRIEE ap B B
unanbi guoukfy 3elevisionr signals: negeived fram ethccmblesbdax\.dmeca "glosedi leop”
capabl e of resppatield By wiHifting #ROIF AGCHigAat on line 131 of FIGURE 1,
controller 110 can detect perturbations of the signal level which
indicate that the cable box is, in fact, powered-up as indicated by
the fact that it can change channels. That is, the output signal of
20 the cable box remodulated on, for example, the RF carrier
frequency of channel 3, will be momentarily lost during the
period in which the cable box changes channels. Thus, the subject
apparatus can determine if the cable box is "off” or "on” by
determining if the cable box responds to channel change
| 25 commands. | | . |
~ It is important to note that even though "off", some
cable boxes still produce (i.e., couple through) the television signal
of the last selected cable chhn_nel. Thus, merely detecting the
presence of a television signal is not enough to unambiguously
30 determine that' the cable box is indeed "on" (i.e., capable of
responding to channel change commands).
It is also recogmzed that other signals (such as a "Valid
Sync Detect" _signal or baseband video AGE coupled by line 151 of
FIGURE 1) can also be ‘monitored to provide this feedback
s 35 information as to whether commands transmitted to the cable box
have actually been __fece_ive_d:_and_ executed. Advantageously, if a
signal which tracks a cha.faqteristic of the baseband video signal
(such as Valid Sync Detect or baseband video AGC) is used for
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It is also recognized that other signals (such as a "Valid Sync Detect"” _
signal or baseband video AGE coupled by line 151 of FIGURE 1)-can al so be
nonitored to provide this feedback 35 information as to whether commands
transmtted to the cabl e box have act uaIIy been received and executed. -
Advant ageo tra racteri Stl he baseband
vi deo si gna‘? %gﬂ ggﬁiné{] é% eg & F‘He %&;bj?cst used for
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inventign wll be furTﬁ@ f@éﬁflmn%hhwiﬁfq;eerfﬁ ? gk 2%idynd 2b,
and 3. FI GUR 2a is 88 ve VI w of cabl e--box 210 placed VCR 200 _
having a , TenegHe E \’pomd yupl ed to the RF input via cable:

box 210. Tuner 102 ofF]GURIEZh ik a m thte Yiew oﬂlaecablel boiozm)rew ously
ol ovi si on Haed NERT A hAEE In “&V@ﬁﬁ?ﬁﬂ’?ﬁ 200 8 3p8n U5
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encoded in so .€., a ca ul red . f.or decotl
such a conftpggfg th YCRommen pragtice fJGI' delgvisiop, W"an‘%)r ogr ans
on the cablehcode (. pts‘crﬁhble)eht (léamltheiﬂ yPrahﬁimelcl?ann%ls or FIGURBbI e box
210 of FlI G#ES Za% nc ugféb bgr adm tti naglo r}.hl
(i nfrared) Btd 189 ngw R p3OPELHPE o0 o Cnd off
and for cauelevisiome dhanaelsofprbhniemhliiye thexcablec teleyisiohasertice R 200 of
e o G R, PSR A5
decoding). In such a configuration, the VCR will be set to record
all television programs on the cable box output channel (typically,
channel 2, 3, or 4). Cable box 210 of FIGURES 2a and 2b includes a
window 212 for admitting an IR (infrared) remote control signal
20 for turning the cable box on and off, and for ‘causing the tuner of
the cable box to change channels. VCR 200 of FIGURES 2a and 2b
includes a window 204 for adnuttmg an IR (mfrared) remote
control signal for turning the VCR on and off, for causing the tuner
102 of the VCR to change channels, and for controlling the
25 recording and playback of videotapes. VCR 200 also includes a o/
window 214 through which IR signals generated by the VCR are
transmitted to external units such as cable box 210 Note from
FIGURE 2b that cable box 210 preferably receives IR signals from
window 214 of VCR 200 along a rearward directed path 216, and
30 from a "bounce” path 218 in which the IR signals may be reflected
from a wall or other object 220. The rearward direction of the IR
light provides more assurance that the VCR-generated IR
commands will reach the cable box, It is important to note that
because the "bounce” IR light path 218 is always longer than the
35 more direct rearward path 216, more IR power is reqmred to
ensure remote control signal reception at the cable box. For this
reason, two IR LEDs are directed along the longer bounce path.
The two generally forward-facing LEDs may also be angled



102 of the VCR to change channels, and for controlling the 25 recording
and pl ayback of videotapes. VCR 200 al so includes a wi ndow 214 t hrough

which IR signals generated by the VCR are transmitted to external units
such as cabl e box 210. Note from FI GURE 2b9that cabl e box 210 preferably

At 216, and ST o b e Y B T aoay b
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path 218 is alwa nger ! rearwar
| R power |s5req d to ensure renote control signal reception at the cabl e

path. The tuo generai 1 y PO ape 2 Stion EpORtoR ¢ ?%Egnﬁﬂg’ it var d
from each ot her"‘(’?t’él mYAﬁQ é?y‘;é gbﬂrg ﬁphgquw tp@ ﬂ’o quﬁ ar ea

and increase thensuresahapicabld lboxt 210 &s Medbegk sbotlidteitciplcapable. ofhe

ol 266 the’ cabl cSHRBTENE ity Fhahfifl (ihge” cPliihdnds wlich G430 i?%ﬁ‘?%r&? he
control prdd antoofrecand rthtldﬂsn'cﬂo telbvi&iﬁanpthgritns r Birst,nthe IVGR: tesnsd i n
FI GURE 3 ensur sélhaé ﬁmietlfﬂ% ﬁéoodvﬁmﬁilﬁgﬁﬁ @nfthéﬁadhfel of Qﬁé’abl e of

executing any channe quire cord

e conmmand
the desired tel%h §|Wpr3§|‘ s a‘ﬁpﬂ&ncaﬂlyedﬂﬁ er |SP§'éY"F°oﬁf %‘?&F"E

| s -own tuner tp1Q hgpproximatelip atwel niihutdye befbre thex scﬂékllﬂeds tidne QiitﬁtthéaI | y
done by the soft re oé{e aFt.r o& 110 a%r oxi mat mnutes before the
schedul ed time Bt RE Sired ¢ (eSO, RIOZEATR, | < ‘F\ """ Catt AR routine

is then 1 55 ergmtersd ait stepp3000in rwhiche lthe rmbiebbhamkainn&lmoqrmsy is
initialized to channel 2. At step 305, the cable box ON/OFF toggle
command is sent to the cable box. As noted above, this action
may cause the cable box to turn off if it is already on. At step
310, the stored channel number code, is sent to the cable box. The
20 cable channel number memory is incremented at step 315. At
step 320, the newly incremented cable channel number is sent to
the cable box. If the cable box is turned on, then there will be a
variation in the monitored signal (i.e., such as video AGC), as the
cable box changes from one chamnel to the next higher channel.
25 This variation is looked for in step 325. If no variation is present,
then the cable box may be in the off state. In that case, a check is
made that the incrementing procedure of step 315 has not yet
caused the cable channel number to reach channel 14 (step 330).
While a check of only three or four channels might be sufficient to
30 ensure that the cable box is on, checking all of channels 2-13 is
easily accomplished with the routine of FIGURE 3, and a count of
14 is a reasonable value at which to terminate the routine, and
‘ escape the loop. Therefore, if at step 330, if the cable channel
number is less than 14, the program loops back to step 305, and
v 35 once again issues the POWER ON/OFF toggle command to the cable
box. A cable channel number exceeding 13 indicates that the
program loop (i.e., 305-330) has been traversed repeatedly with
no detectable variation of television signal. In that case, the NO



initialized to channel 2. At step 305, the cable box OV OFF toggl e command
Is sent to the cable box. As noted above, this action nay cause the cable
box to turn off if it is already on. At step 310, the stored channel nunber
code, is sent to the cable box. The 20 QQb|e channel nunber nennry S

i ncrenent ed t e W,y J egeﬁ]e% channel
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variation is_| ooked fo ep var, o resent hen t he
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FI GURE- 3, apgh %aﬁ%”ﬁox()fi 1é’oﬂ@olﬁe&f 95ﬁﬂﬁblt Eﬁhﬂiblt ¢ ermnate the
routi ne, and esagpeéﬁl QO ore %& t.he cabl e
channel -nunfRsording dhe d leS‘Fi@‘-prcﬁ;fr QWPI R, l’:?'tEéBS 405, and 3 5
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signal . |n thatt mastetelewisioD progranpatehord;ngatakesf rpdmestwbemBﬂlet alssr ep 335,

at which a j{ iy étEPoﬂg' ghﬂ}&gfd: he%éﬂ Qﬂé)regar&lfig i’écgvéf Oﬂfe

fl ashed repeate% ssage I.s e screen of a
t el evi si on rtoggle: command i léomf&tasaux §ent éoveR c bexdoashuts t hen

S exit_tlesi bit ?ﬁﬁ(%ttéi? 360). t fIheVV@mtthéheﬂltﬁ&CitsdEtdif hrﬂtnﬁ 0345(?;31!0 32? klf ?
variation in the tel exi,si on,sj,gn e i aken to
step 345, at which Xltchough e %Cﬁeﬁﬁlfgﬂ‘esys in is referied 1o in the -

subject specification, it is herein recognized that the subject

invention does not require the use of the VCR PLUS™ system and

is extremely useful with standard timer recording.




the cable box is controlled to tune to the proper chanmet—for recording t he

desired program At step 350, the VCR begins to 1 Oir

program at the proper tinme, and ends the recording at ﬁuﬂmm H!']
step 360. It is herein recognized that nost, televisio grams ecor di ng

t akes place when the user is not at hone. erefore! when the recording is
over, the POANER OV OFF toggle command is again sent to the cabl € box
to shut 1 5 it off.(step 360). The VCR shuts itself off at step 340.
Al though the NCR PAWSHes¢assetis Feidrder, 'consy {0 in the subject
specification, it is herein reco nrzed t hat e subj ect invention does not
require the use ofa mlao\/frmn@[&ﬂ sm mpmmrmmleonameyvmg@ partigular

Conpr 151 ng: P AETAL o epiroRBle sxisral KoE of i siEnals hEYInE L By, e
articul f RF I

having a fi rslze%ﬁgﬁa@éf’oﬁﬁeﬁ%dﬁr ol B SSeaec L <7 ?y of channel s

sai d vi deocassett egfi asfeﬂ?tﬂé%rdei‘%ﬂﬂbf‘%cl gcond tuner coupled to

said RF signal input termn or receiving said particular RF signal, said

second tuner tuni regsecond tnact coupled t&Ea:ﬂr]QFaignahmpmtermmaldr‘ommﬁwinglsaid

signal; a control | er for generating said controJ signal for _ca ng
second tuner Pasticwlas |§Ig§&]r,t$4ldl%ﬂ° &gk dnning  §aid, par :i&'f 1wapmed

to said controller, for en% 1;"” jJata in response to operatron by a user; a
transmtter o ?‘&8‘9&5 0 3l 1 er for transmtting a renote control

| f trol
2:8’2& s; o;ngog (rjgtié rct&gpﬁ‘;élfrarhhggg@memevr sl on sl gngr[ - Satuger

det ect or bei ng tane B mcﬁ_mrckpemgm,tuner for receiving a signal derived
fromsaid particul ar signal, and in response to the det, ectron of a

pr edet er ni ned charaad%tarﬂmwc@&plcﬂMSﬂﬂ(ﬂmOM rgerm:ngg datain-eesponse

si gnal i ndi C%I V%rg&oﬁgyaf{llsge tel evi si on
9

a transmitter coupled to said controller for transmitting a remote control
signal for controlling said controllable external source of said RF signals; and
a detector for detecting an active television signal, said detector being
coupled to said second tuner for receiving a signal derived from said particular
RF signal, and in response to the detection of a predetermined characieristic of
said particular RF signal generates a signal indicative of an active television
N signal and applies said indicative s'ignal to said controller, said indicative signal
exhibiting a variation when said first tuner is tuned from channel to channel;
said controller in reSponse to data entered by said user generates said
remote control s1gnal and apphes sa1d remote control signal to said remote
control signal transmitter; B
said controller causing transmission of a first remote control signal for
‘ causing said external source of said RF 31gnals to change between one of a
powered state and an unpowered state
said controller thereafter causmg transxmssmn of a second remote control
signal for causing said external source of saxd RF signals to change channels and

thereafter monitors said indicative sxgnal for said variation of said indicative



signal and applies said indicative signal to said do
I ndi cative signal exhibiting a variation when said fi !ﬂﬂu lﬁﬂ“‘“mﬁ“mtd
from channel to channel; said controller in response entes e y
sai d user generates said remote control signal and applies said renote
control signal to said renote control signal transmtter; said controller
causing transm ssion of a first renntelgontrol signal for causing said .,
external spurce of said RF signals to change between one of a powered state
and an unﬁﬁmﬁﬁed state; said controller thereafter causing transnission of

a second renot C&# | i S id RF
signals to chag?gig zgfnane sd'l;and 1&2%?? gem)nl orgs Sgl |nd| ca ves§|§gnal N
for said yara Ebmﬁe@fstﬁ:alﬁbﬂm@emhngesald vatigtich)aard Heteinginiig dhdtesaid
determ ning that said external source of said RF si ghals is'in a Eowered

st at e upoexigemalsounce efisaid RE signalsis inan unpowered state upen failing to

source of sgid RE signals is in an unpowered state upon failing to detect
said vari SHPNAIBION. "The yjdeocassette recorder of claim 1, wherein said
transmitter is an IR LED assenbly, and said renpte control signal is an IR
signal . 3. The vi deocassette recorder. of claiml.or 2, wherein said

det ector 9s anThetvidBédassétfd focopddr of clﬁﬁ@c_l Wlfe‘iéihtsm&ﬁfinﬁﬂhﬁer & AR

i ndicative of an active tel:evision signal is an AGC signal. 4. The

Vi deocassmasaemblyelandfsald sémote contenl sigmalds ansiR digbal.ector is a valid

tel evi si on synchroni zi ng si gnal detection circuit, and said signal _
i ndi cative of an active television signal is a si gnal indi cative of the N\

Vi deocassdt eaTég Plblsiens bR OF Chkr A 2, WtBhein tnid fHRGtor =
on-scr eenaglohB@ pfky eittof PAGU)S Sl ind TaiE SRAR TRARAEGE e o) o

screen of a telev sl on set; contro on-screen di spl ay

circuit ttelwxsxbncmgmlmmé&(fmgmht ive of failure in response to said

determ nation that said external source

)

4. The videocassette recorder of claim 1 or 2, wherein said detector is a valid

 television synchronizing .s_ignal detection circuit, and said signal indicative of an
active television _signal is a signal i_ndicative of the detection of a valid television
synchronizing s_igrx_al. | |

5. ~ The videocassette recorder of any preceding claim, further comprising: \J
an on-screen dlsplay cucmt for dlsplaymg on-screen messages on a display
screen of a telewsxon set; _
said controller causmg said on-screen dlsplay circuit to produce a message
indicative of failure in response to said determination that said external source
of said RF signals is in said unpowered state.

6. The v1deocassette recorder of any precedmg clalm further compnsmg
a tlmer mdlcator for dxsplaymg a timer mdxcatlon
| sa1d controller causmg said timer mdxcator means to ﬂash as an indication
* of failure in response to said detenmnatlon that sald extemal source of said RF
mgnals is in said unpowered state.



of said RF signals is in said unpowered state. 6. The Vi deocassette
recorder of any preceding claim further conpri SI ng: ati nﬁlm ,mnamﬂﬁm
di splaying a tinmer indication; said controller causing sai

means to flash as an indication of failure in response to sai

determ nation that said external source of ,said RF signals is in said
unpewer ed st ate. 13 7. . The VI deocasdétte recorder of any preceding

Cecelvi ng. o thscootls VB ReRTEORM: PEARY rcidibe el bt Mpriti: |

said external sou fpa&%agggkqgg‘? es?%ﬁ;l %n%\i’tvtei‘ﬂnﬁalt BF reccivitigl & babeBand vided

pburality of channe S urce of video signals providing a

video signal siiaral feomf aw externsl swiree ofwided sigrials,csaid rexternak seutice ofaviloand
signal; said transmtter being cou Iedto sald control] for tr smttlng
a’renot e contsignals hgwing & duneroeap Plaxality of s&l?ﬂ@éiseﬁ 20

Thut. ¢ er m n OGS dfg%b&%ﬁ Sa‘x‘evﬁg&aaaéeoﬁﬁbal devar fon, "feﬂe&é@%@%o& to
t_he det ect i on PR“ ﬁ’atﬂfefsd | Cg'?l 'y %rl sti C of sali d_ baseba_nd vi deo

signal generate 5|gn n active tel evision signal and

applies said indi %aid&anml goupled 20 s4id comeviler fortrensmittingta semote
signal exhibiting a variation vvhen said tuner of said external source of
vi deo si gnal <ontrol sigadl fonconthalling said exteznalesource of said video signals;

Y ~ said detector being coupled to said baseband video signal input terminal
for receiving said baseband video signal, and in response to the detection of a
predetermined characteristic of said baseband video signal generates a signal
indicative of an active television signal and applies said indicative signal to said
control means, said indicative signal exhibiting a variation when said tuner of

said external source of video signals is tuned ﬁ'on_l channel to channel.




