VCR CONTROL OF A CABLE CONVERTER UNI' T The subject application concerns the
field of 5 vi deocassette recorders (VCRs) and apparat Z ‘ﬁo I '
them It is generally believed that many, if not the vas ' w

people are sinply unable to programtheir VCRs to 10 record a desired
tel evision programon a given channel, at a given tine and date. VCR

manuf acturers have provided different progranm ng schenmes in an attenpt tg,
address this undesirabl e situation, ih little success. Early VCRs such &%

the VET 650 manuf actur ed by RCA 15 Cor por ation, Indianapolis, Indiana,
wer e programred bYCReGO} )EFh By ICAR * ERLE thigL f r ont panel of the

VCR. The pushbuttons controlled the entry of time-on, tine-off, date, and , ,
channel nunber data. Feedback was provided to the user by means ‘of a
front-panel -nmounted LED (light emtting diode) 20 di splay. Wi e such
systens acconpl i shed tﬁ'ﬁepéﬁﬁr%@ﬂ %@ﬁl&%ﬁtﬂd&ewm&mttmrmmmﬁs being ¥

user-friendly. -Later VCRs s { onlc del

manu® act uT’éGeB?apéﬁ%GnF@"%ﬁﬁ S%ﬁ) nqﬂ‘é |$ &r-almémlng
Cor por at | @¢heaf, Anerica, Secaucus New Jer sey, provi ded 25 on- screen
programming in an effort to make programm ng the VCR a less intimdating

and confusing ‘task. Nonethel ess, users 30 35 ¥/st| |1 bé confused by
~ the nunerous progranmdtnis generally rbelioved thah(mm)'cl arotybhee (vasy- 2812

chove. 1 n CRASEHS “jf&’?‘é e SRAPEYTABLE 18 PROQtEh el VRS he
apprthri at F6€8 sapﬂ*? t%‘ﬁ"h“ﬁﬁrm%ta StNFR gﬁmqlor’l‘tl 2 W8T dered %
time and date. VCR manufacturers have provided different
programming schemes in an attempt to address this undesirable
situation, with little success.
Early VCRs such as the VET 650 manufactured by RCA
15 Corporation, Indianapolis, Indiana, were programmed by means of
pushbuttons mounted on the front panel of the VCR. The "
pushbuttons controlled the entry of time-on, time-off, date, and
channel number data. Feedback was provided to the user by
means of a front-panel-mounted LED (light emitting diode)
20 display. While such systems accomplished the programming task,
they were not percelved as being user-friendly.
“Later VCRs such as the Panasonic model PV- -
4800 manufactured by Panasonic Company, Division of Matsushita L
Electric Corporation of America, Secaucus, New Jersey, provided '
25 on-screen programming in an effort to make programming ‘the
VCR a less intimidating and confusing task. Nonetheless, users

-
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i nadequate for several reasons. First, nost newspapers do not print

tel evi si on schedul e bar-codes. Second, - such printed bar- code sheets tend
to be relatively |arge pieces of paper which 10 shoul d be stored in a
pl ace, presumably near the VCR . where fhey will be readily available for

Phe har - coqmath, il ¢ cdliiied B RS nbiheR BRbetisitind’ il D ('S
t el eVi'si on iémvalvethen the user is a subscriber to a cable television 15

system his confusi OnpagRcsie! Wﬁ(ﬁo@'ei’gfmm SRpIds ¥ Paklcsdeu! tiplied,
because it is comon practice in cable television systens to trans]ate
prograns fr&aderefor pregmmming -then zecending of delevasion: shows; o Inc fhisne .

For exanpl esystehs;| aviuger drawsd a2 habicodéc 2eadén ackosy)ahe 28ppraprivter €cei ved
by a cable 20,  television subscriber o _c,i.BLe ctl1 pnel, 09. Thus, . when the
ghannel | sPedes rprmgdcﬂﬁn?\}um ste{}he Ut SOIUHOR s considersd 1 e
channel ugf)inadeiquht;& Hfer dsewerall reasons. si Birss,hamosts newspapess donwmeged by the
user's ca s o) n

i nsur nount agflgl.y %gé‘yilsg& gﬁ%yﬁ%%&w g‘%@i‘gr gﬁié%l ﬁgﬂg?ér(rlplll’qi'cat i on
syst em knoweode shertsitersdnto bentelativehe darge @ieees:ofDpaperowhich

Cor por g4 | Cshéisn Benstoréd!in' 4 lade, FiSsRAGBIP Mgd! URDIVCRDI Whtte théye
appar atus of .fhe VCR PLUSHmM system resenbl es, a st rd,renpte contT ol
oduni ¢ Will BentRadily ayaabls: SGF RSIAmTNEso Thirdn dheolRer RRRSt

;_ ﬁoné rol Iti ngus$d eyetChaothet pmgeofi?quipmdmxei&.pfth&aburmdafﬁsﬁder)erin_. Thi t

- handunit is n,Droqr ar . i C conpri sin ‘to
.8 H‘r/'gi ts, \Aﬂ*ﬁ E‘g(fgggm%m ?BP}IBa%#M#ﬁ'{VgF@ gﬂ§ﬂ"sﬂ2w.brogdcast

. on a given channel, aWhemitherusernis ansubscriberatel & aable) teleyision dur at i on.

3 fpal) SERETIS UGN Sen R YOR pbEulithy Y B 1 o 0 €1
Conver sel y, 8tathy anulti hbeeamsecH is aammen: practice i cablet popul ar
- view ng tinglévigiotXsySiéms o afdnsIRte [Programs Ofwmhtlfdir normal "air"
channel to a different "cable” channel. For example, a television
program broadcast on channel 29 may be received by a cable
20 television subscriber on cable channel 09. .Thus, when the channel
listed in the channel guide of the local newspaper is not the
channel upon which the desired television show is actually
conveyed by the user's cable TV service, the VCR programming
task may appear insurmountable.
25 Recently, a programming simplification system known
v 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 handumit. = The handunit is preprogrammed with
30 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 broadcast on a given
chapnel, at a given time and date, and having a given duration. A
¢ 35 television show which is broadcast at the most popular viewing
time (for example, 7 pm) may have a code which comprises only 1
digit. Conversely, a television show which is broadcast at the least
popular viewing time (for example, 3 am) may have a code which'




3 conprises the full 8 digits. These codes are, pri,ixted in the channel
gui de section of the viewer's local newspaper along with the normal tine
and channel information. After enteBing the unique | to 8 digit code for a
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a cradle 0 epsyre that unit is 1n the propers..

ori ent at i&H FOFCQ’-P%S‘%E ttb? nﬁleﬁé?ras tBC‘%lh@eP‘F?P@Pﬁ? raloBg) With dihger of theWyCR

?gd tg thmmfdll mhei(and\tclumiir opfornidtion. 1& bteftéﬁ%xﬁéit:iﬁﬂﬁw@gﬁlm&dtrﬁnsm ltS
codes e capl e hox i q on,and. tun o, the desi{ed channe
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t el evi si shesusen. plddesethe handsnitgimrc eradle apmared ofhchist MCRO® PLUSI ¥
t t bl

Syst em s @ns@fe i CAE tiduhit' G5 B AE BRbPEr CRTEdtatBR BoP0lem 2

significant prohl emremal ns use el evi si on subscri ber,

the VCR mransmpjttins: datanse the IRy (infrazed) regeiwercpf thea¥GRt andatmel s are M

assi gned the ddhl@fb&ﬁmAtQhénﬁﬁip%IQEmthhUSVCE PIUS™ Waidundp! e service.
n apove, a user

Thus, to . use t.he rre ex e | e
tel evisi STARSTHLS al[rspﬁﬁq c&bﬁq é’%éﬂn’éﬂmnﬁpﬂﬁ'nﬁmﬁﬂwﬁdﬁr@t el nf orm
the VCR Westyed bbmmei; tandhao theaVWiGR @O tam drtomlahd pesgranedt ae cabl e

channel Q.g %%b\é%eﬁhgﬁl%@ﬁ%ﬁ‘ fp_hgw des a nethod of selecting each of

its channefoprog \Q' rons to effect this one-time channel - mappi ng
procedure. However, the é@l@ ot fiest cglange, it @appparsi thatntheorVCRannel - nappi ng

isinit mn@rg@ [ ﬂfgﬂ, system
pr oposedqlg‘wfshe pr eg%lngzggéklsltg% ?t?ﬁ’slﬂsxh%ﬁ? ICtv ﬂfn?oagranq%ﬁng/n | n@lgudgs \1@2
PLUSH c&F qni"t ¢ gk grﬂfg FRMAIASap; i the UBRE 18,8 ¢2lKt s recogni zed

that t he telesivioh- subsepibey, e CéQR PLES™ays temlhzis m Ryayu @fng t he

by mapp KHowing WHGH Brofacibt b adiils i 0, 15 ek active,

i nstead 6 anaqlu;u of rihe: meer's eparticular eableaiservies. p(ﬁmsz)lm use the
o ohoBUAPL ST el Lo A8 RSBl e, o)y
pr obl em SRR e‘én@é’éﬁt ¢ rge -mapplng procedure to inform
the VCR PLUS™ handunit that channel 29 is actually received on
cable channel 09. The VCR PLUS™ system provides a method of
selecting each of its channel-programming positions to effect this
one-time channel-mapping procedure. However, the task of
selecting each position for channel-_mappihg’ is in itself somewhat
confusing and time-consuming. ' '

One programming system proposed by the present Applicants o/
is built into a VCR which includes VCR PLUS™ capability and
autoprogrammmg capability. The Applicants recogmzed that the channel-
mapping procedure may be simplified by using the _autoprogrammm_g feature to
locate and program all active channels, and then by 'niapping in a channel guide
list oniy those channels which are active, instead of requiring the user to select
all 125 possible chaﬁnel—prograthing positions. The full details of this system
are not yet published, (subsequently published in U.K. 2256333A).

There is a further problem that is encountered when users
attempt to record a television show from sbme cable tele\)ision systems in that
these cable tel_eviSion systems require the use of a receiver unit, normally

referred to as a cable box, or



attenpt to record a televisiop show from sone cable tel evision systens in
that these cable television systens require the use of a receiver unit,

normally referred to as a cable box, or 4 set-top converter' In these
systens, many cable channels (i.e., the so-called prem um channels) are
scranbled (i.e., encoded or encrypted) and nust be descranbled (i.e.,

decagzd or decrypted) in the cable box. The cabl e box descranbl es the
prem™m channel and converts its RF carriar frequency fron1|ts assi gned

cabl e channe r e e 0 t fre 0CY% t of
channel et EgB 8% gtgF EL‘ &E%sce)f g&%ﬁeﬂﬁjl %i‘ll{t g ?‘ r%;eﬂa
Qrogran’m ng éyseem maeeSQrceulesl puendumechavnele )i areniseyamillest and i f

cable channe; #g. yeeRedadar BEPLRALrRHREMYManRARIS: Ko/ GUiUFEM] dd1e VCR Lo
record cabl e ghannel 40 woul d. causeé"t he "VCR record a scranbl ed signal.

That is, thellis8bredegededarEl @&W’XE@PSA én GE‘SI Saé’ﬂﬁnﬁ’@lx 40 TH® FaldSear s

at the out pupogf déberaﬁblesbﬁneonpeamuin channels aad3c6n&rer5:s its RF
Unf or t unat el t.0 ttﬁg ca b x directly,

that VCR were to be coupl.ed
then the ab|¥?¥'§1?‘6 ?ﬁﬁguﬁﬂﬂyrgﬁf??‘dlgﬁl aﬁgﬁggﬂiaﬁﬁ €thannel s woul d
be | ost, becfimegueheyVER hasabhbecbokr outputr frequeablys mormaldgndhat

sel ectlon ci u n e,t Th.ha n further
devel opnent f éﬁé ﬁgp%b?‘i’ghg ('su?sl{e%uer]i I?ﬂgub |shgd%|hn U. K. 2256549A)

t he Applica Bplzefé@gﬁsﬁearmasewnEnograwnngagm@@@syetr@ dirgetdYsystem vi a
a cabl e box, c@ﬂﬁeéeea hetgabhe $HsbAThE esﬁlby ahfat £t BapYeRcRaHAcahapnel
mappi ng feat ure nay i I cal, Ir\‘/l Eer orped for EF)}rem um channel s from
ThECtani o hOHeTe naLSOrRBPL Y HEoBhbh,EBaP BRIy nETOUERIRING BT JERIER ol y.
even W th threceydteabler channelf sonwbunddechhseethepveR e ¢eeord a cannot

be recorded La, seRYERCE: BREFYSerhlR! 1 ¥ORARNISLEIRYS BeBcEAARIEy Change Tn

t he cabl e conver
version of cable channel 40 only appears at the output of

the cable box on one of channels 2,3,4 or 5.
Unfortunately, if that VCR were to be coupled to the cable
box directly, then the ability to tune and record all
non~scrambled cable channels would be lost, because the
VCR has no control over the cable box channel selection
circuitry, uniike the vcrR PLUS™ handunit.

- In a further development (as yet unpubhshed (subsequently

U | pubhshed in U.K. 22565494A) the Apphcants recogmzed that when a user has
" access to a cable syster_r__l via a cable box, and to the cable system directly, that

the VCR _P_LUS“".c_ha_mi_el mapping feature may be automatically performed for

premium channels from the cable box, thus simplifying the programming even

more. Unfortunately, even with this system, programs from two different

premium channels cannot be recorded in sequence because that VCR cannot

: cause a channel change in the cable converter box.



A VCR includes neans for controlling a cable converter unit, neans for
detecting the presence of a television signal, and control code

transm ssion nmeans for renotely controlling a cable converter unit. :
Advant ageousl y, because the VCR is cqﬁpled to 5 t he out put of the cabl e
converter unit, the VCR can nonitor the teIeV|S|on signal s received from

the cabl e converter unit to ensure that comman sen%&et he gﬁ%
converter unit frofn VIGR\ipcludes aneans: £or CORUOHANG 3, ar ed (I R)
Lransm “Gnifey Shedid "IN WetdctRiR e ,}ieseaéetdfeacweeismmmmmm E .

enpl oye hovvs bl o m a VCR
i ncor poreantnol tqq’desma,nsmlsmﬁuemqaaﬁ é’ﬂgmjbﬁg g I|tg\§vs of a VCR ¢

i ncor pOfé’(SdJHhérhﬂnitnveﬂaVﬂ&a e&ﬁfﬁﬂﬁc&uségher UCI!RI isscouplednto showi ng an IR
LED 15 asse rdance h and 2i show
al t®r nat§h¢e°§%§dpﬁé59 aﬁoﬂf? g'itse'f%l ﬂ %ﬁé@ @a aig83b are ¢
i Il ust raie'léviawﬁ signalsayeceived nfroge rtheacahlel coRyerien uRit 10 ERSUER

i nventio s fiRVVQRAaper ti on of

the cont ‘E)‘P'Bﬂ}aé‘ﬁfofe'!‘h? @%qygﬁeef’b‘g igﬁE E".*“"E%ef“é"ﬁ“ ring to FI GURE 1,
radi o frexpouted. (Fiﬁ) onegnmhodamnappnr m nal of a tuner

assenbl y | the 1€ablectonveérter nmit IlSldmpIOBEdSI gnal under
cont rol %‘ﬂ‘gﬂw&er control uni t%)104 whi ch applies a tuni ng control signal

Lo tomer assenbl y IREGYRE 3 thots! & blagkl diiiant ToRRNGSWCR N ng o gnal’s via

a control bus 103’ uner tro] unit 104 S controlled. by a controller
110. Continsarperating the t nvgntign. m croprocessor or nicroconput ey

i ncl udes a central p[@pmsm @nidt 26 Girk)) vie%id, of & ¥CR cimcprporating ( ROV) 114,
a random gccess nmenory 116, and reads data from an external electrically-

erasabl e F YR enory (EEPROM) 117. Control ler 110
: FIGURES 2¢-2g are illustrations showmg an IR LED

15 assembly in dccordance with the invention.
FIGURES 2h and 2i show altemnative embodlments of

an IR LED assembly.
FIGURES 3a and 3b are lllustratlons of display screens

generated in accordance with the invention.
20 . FIGURE 4 is a flowchart showing a portion of the
control program of the controller of FIGURE 1.

Referring to FIGURE 1, radio frequency (RF) signals -
are applied to an RF input terminal of a tuner assembly 102. -
25 Tuner assembly 102 selects a particular RF signal under control
" of a tuner control unit 104 which applies a tuning control signal
to tuner assembly 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
30 microprocessor or microcomputer, includes a ‘central processing
unit (CPU) 112, a read-only memory (ROM) 114, a random access
memory 116, and reads data from an external electrically-
erasable read only memory (EEPROM) 117. Controller 110
generates a control signal for causing tuner control unit 104 to
35 control tuner 102 to select a particular RF signal, in response to
user-entered control signals from a local keyboard 120 and from
an infrared (IR) receiver 122. IR receiver 122 receives and



generates a control signal for causing tuner control unit 104 to 35

control tuner 102 to select a particular RF signal, in response to

- user-entered control signals froma |ocal keyboard 120 and from -an -
infrared (IR) receiver 122. IR recel vergl22 receives and 6 decodes
renot e contr Qjesddesak SoHtk n Féth ner 102
pr odt ces a si °rf3 t ?ﬁbli%terrre gﬂali‘ re utetehgyb?l h) an ¢ %l%dsl it to a -
proce55| ng u 5c:orrprl si:ng 5 avideo IF (VI:E) anplifying stage, an

QFT circuit, a vi dgo dermé:orlozawoaugwrxi s'i%nilShF)aﬂnﬂtétflﬁédﬁtétagle =y
rocessing u r t. baseband conposi t €0 S na

and a sound Cr}g%g‘l%'cygl %S%T%QPPS nif 19,3 iREPCessy &I upﬁ !%@I‘F‘EH 108 audio
si gnal g)roceas(yrldﬁmlﬂ"" Vﬁ’)/\/lampllfymngm,aanaﬁﬂﬂbcﬂenﬁctmmddb and ][ray
include a st g C r ﬁlﬂ‘ 1 i rst’
baseband audi oéig?t‘gaﬁ adld 8 q)eI? ??ﬁtr)o&gﬁ@?‘?gé %%c ﬁo%sgﬁ%%%égcond
baseband conp3{ F@Eﬁo% ﬁh@sghandemmpome JVharrdray be
~applied to VlgaﬁQ I | WHee m,ﬁel r 15

- The first and s gon.d seBand vi deorss %gragﬁ%?&gﬂieéﬁ% £a{?w deo
processor unid® QSS@H&E@TQ"SS%@I oait C|W E Pdgﬁcﬂh)a“&lﬁﬂ gtegt%

appl i edbi‘o siagiilmayVi includeniat sfetéo decwierancAadid signalnprocesser anip appl i ed

i deo tape. e?‘é‘ﬁzﬂw&s 3Dk padabRi Sl ﬂén@%?'o@ﬁpﬁ%ﬁt?Sﬁd‘iﬁﬁefé‘é es

under cont r olsignala switch uitorddd: uSecondrhascband adposite chdnaysigaals

m process C I 0 | 1 ed by

con Si gna %%Q%ﬁ de,erH 8. ﬁ%th hﬁ{nibr@orbgl cottr?tjroi | er {NO an

on- s_creen di #4da 'S-Bg 4N, termimals fzonx a9 externalc goure®: or si gnals, and

appl i eS1|5t hemto a SeCO"th firet iid \Hedéﬁdsbﬁ%hn&r%db'iﬁ%i tﬂa‘i@ (TV‘FI%Gt ively,
C

fch]t Irgl | 23' g ogm# §p| @r“ esée%r(\)/ééjsesgr St'u%?aiSS S(lh%vmg ectlon clr%:%zt 'S
. 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 disp'lay processor 140 generates
. 25 character signals, and applies them to a second input of video
k-’ signal processor 155, respectively, 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
30 processor 155, or from the output terminals of tape recording
unit 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. The
portion of the circuitry - of FIGURE 1 described thus far is 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

)
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110 via a control input termnal Cto select audio and video signals from
audi o signal processor 135 and vi deo signal 30 processor 155, or from
the output termnals of tape recording unit 165 in the playback node, and
to apply the selected signals to. a nogulator 139 for nodul ation onto a

Channel 4. TRAEICPR onﬁ?fmﬁf‘%ﬁ%’ﬁf“ﬁ ygﬁ?f%?&&w‘éescr. Ded s Tar G

known from PrOSTaMmiag, feature. ke fontrelprogramofon ythe Kabeyer RCA VR520,
whi ch has agmehtions@i feabiires’ Pésided 1ilel¢(DlM3 14 4T|dfEBohirelieAM 1 de of

- operation, arat S acc d|n to the,subjegt ventlon bot h a
7 TIMER P PRogianie ead. asly. o %bh@?f eat ure.

The opntrol1¥# agrempled tma:outmlher 120} i andk Gefwes lasea nenwﬂmlen ROM 114 of

¥

¥

troll bl
(BEpRoy 5 Sothge fqg“°?§3€+’yﬁ{’ﬁ§§o APOpRAr IR CHafind ks RKr
non- vol at i I@tgte@r ghannelodata, and VCR | Smoehme&mapgmmm dat a,
gfle\r/-ereglt regﬁfthhagggeralﬂﬁm I‘e n tchj) 100 Bfﬁ?’ ﬂcont FGIOTQ? I1§OLED |
for provi difR ?3§°gﬁ9¥‘§y°p§r ii@ri m'@wdmgn t&seé e box for a

cabl emTVt s?xnitst;eSuchl?aiEDcsbleva dfor @lichbleo TV i isepvice. fIRtEEDcB dmetEDS E orf.C102E]I
a current-|j.m.t.in 0 s o infrare
light enmittThy él s%%& f%%ﬁzc%ﬁgl%ﬁ g}?ﬁ, afa $ GUBHYEE hhect ed

transi st or resistath , thresaseries<connected1 R, IﬁBsa(mﬁm!dduhghtS

coupl ed o ARHng gl D101, LD*@Q it D163 ?@?““85”‘3?‘;32?‘?*& on of ¢ 12
si gnal stréﬁ@!ﬂisw sWigeh 91&1:0% 56 Ir931§l9¥e31&;anMSa $peedc¥Rnges bei ng

i ndi gative @fpa@h@ﬁnelloqhanges 20  Alternatively, video signal processor

155 produces‘a valid S3["11'0cessmg unit 130 also produces an IF AGC signal
wluch 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.

20 Alternatively, video signal processor 155 produces a valid sync
detection signal which is coupled to controller 110 via a wire 151,
for detection of valid TV sync, changes in the detection of valid TV
sync being indicative of channel changes. |

It is herein recognized that it is a clear advantage for

25  the unit which contains the VCR PLUS™ control code (in the
subject case, the VCR) for controlling the cable box, to be coupled
to the television antenna line, so that the controller can determine
whether or not the cable box is actually responding to transmitted
IR commands. Most cable box IR remote control command

30 formats do not include separate commands for POWER ON and
POWER OFF. Rather, it is common practice for cable box
manufacturers to program the cable box such that the POWER
ON/OFF remote control command is a toggle function. If the
command is received while the cable box is "on" then it will turn

35 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
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

ﬂ




detection signal which is coupled to controller 110 via a wire 151, for

detection of valid TV sync, changes in the detection of valid TV sync being
i ndi cati ve of channel changes. It is herein recognized that it is a clear
advant age for 25 the unit which containg the VCR PLUS'"' control code (in
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o o enar AGE sigaal onalias 131 of FIGURTS tareantiolint LU0 comndetect ui | | | »

fact tur ] the peRuebaions Off thé\ssxgnal?%{rél whiehdfirdicare ¢han ke cdblegBox | |
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the cabl e box gemeduldted emyfor eutampte othe \REecnrrmufrequgmy sof chadnel

ooy manner téy%?;.*?%r'ﬁhﬂﬁﬁk@ff gt i b, Borf D i Wioh dhelcable™*

control | er 110boanchum nelqoer Thus attheonsubject rappargtus| canvdeterning
| ndi cat e, L hat iﬂ" OX rem?}alﬂ’off"aﬂﬂeﬁn@hiﬂaeéaﬁn aﬂl?"d ih€6if O {dhiahnel

si gnal ofSthe c ated on,. for carrier
frequency of chk ?\‘Pﬁﬁ RPF‘FH'EQ n&ﬁe‘ﬁt alsp) quzﬁfﬁr‘-h signaly (spchni ch
t'he cable as a "Valid Sync Detect" signal or a baseband video AGC signal

coupled via line 151 of FIGURE 1) can also be monitored to
provide this feedback information as to whether commands

og  transmitted to the cable box have actually been received and
executed. Advantageously, if a signal which tracks a characteristic
of the baseband video signal (such as Valid Sync Detect baseband
AGC) is used for detecting loss of signal during channel change,
then the subject invention is applicable to use with cable boxes

o5 which produce decoded cable television signals at baseband rather

- than remodulating them to a particular television channel
frequency -

The --present' invention will be further described with
reference to FIGURES 2a through 2i, 3a and 3b, and 4.

30 o FIGURE 2a ‘is a perspective view of a cable box 210
placed on top of a VCR 200. In FIGURE 2b, VCR 200 is shown
coupled to the RF input via cable box 210. Tuner 102 of FIGURE
2b is the same tuner unit 102 previously described with respect
to FIGURE 1. ' It is common practice for cable television services to

35 encode (i.e., scramble) at least their "Premium” channels. FIGURE
2b is a configuration which may be used when some or all of the
television channels provided by the cable television service are
encoded in some fashion (i.e., a cable box is required for



box changes channels. Thus, the subject apparatus can determ ne 15 | f
the cable box is "off" or "on", and can also determne if a channel change
has occurred. It is also recognized that other signals (such as a "Valid
Sync Detect" signal or a baseband vi deogAGC signal coupled via |ine 151 of

FI GURE 1) gﬁ@ob%’?ﬂ%}%gm%tﬁgﬁeiguﬁ%dﬂxé VCR! $4116E set %01‘%882 as.4.0
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baseband ‘A u or ctin S,.0f si naI rin nnel .change,
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2i, 3a and asbvlmﬂ 4 for admitting an I @nfgam meraowercgpml signal ew of a

cabl e box Eﬂ}aﬁ&dtﬁp VCeR g}, Q,fffZ(fg S shown

&f
coupled to Ihput v 10 T er 2 o?rF GURE 2b is the
tmff%&ev.cb ?arﬁdégi‘r sb&treeer 1 Tt

sane tuner

comm pra ai] badlorofc aidedti sewvcmmmsnmdas a wilowd®14i .

sorard R WhiER IB SR PR by ot VR, e OB, by

whi ch rray
the cabl e textermaliunitsssuch @as cablechoxd210.i nNQMﬁrOmFIGURE 2b ,that cabl e box

| S requiregy gﬁ! lfm% “‘;ﬁ'ﬂfé}ﬁﬁlry lrBcéives ﬂ!cﬁ% nhogvm&B \‘ﬁ& Wl | be \J
set to rec al el evi'sion pro [ns on x out put channgl _
(typi caI | Y, ng a aeawy cdimee %M& 2 "bRYnce
I ncl dDIIB%ZvﬁﬂéhalﬂEl IRi gignaly Ay bef teﬂestbdrﬁmea Geallréd  si gnal
or tu I ng ,t.he e box on. and of and for causing the tuner of
the cabl e 5)(5{}] ?P zﬂ"hannel s. VCR 200 of FIGURE 2a incl udes
FIGURES 2c, 2d, and 2e are pictorial view of an IR LED
mounting unit 225. Mounting unit 225 is installed in VCR 200
immediately behind window 214. Mounting unit 225 holds the IR
20 LEDs 230 securely in the proper orientation. It has been found
that an arrangemént of three IR LEDs as shown (two facing
generally forward, and one facing upward) performs well.
Mounting unit 225 is preferably made of plastic, and is preferably
drilled, or otherwise formed, to include concavities or recesses
25 235 into which LEDs 230 are placed. In addition to providing a W,
more secure mounting for the LEDs 230, recesses 235 also act as
reflectors for the IR light of their respective LED.
__ - FIGURE 2f shows a more detailed view of an
embodiment of window 214 of FIGURES 2a and 2b. It is
30 recognlzed herein that alternatively, window 214 may comprise
separate orthogonally mounted- IR transparent windows, instead
of the integral unit shown. Window 214 cooperates with the IR
LED mounting assembly .of FIGURES 2c, 2d; and 2e as shown in
FIGURE 2g. The assembly of FIGURE 2g provides two IR ports for
35 transmitting an IR bit stream in opposite directions. Note that IR
light from the two forward facing LEDs exits -through a first port of
window 214 along paths 230a. IR light from the upward facing
LED is transmitted through a second port of window 214, and




a w ndow 204

for admtting an IR (infrared) renote control signal for

turning the VCR on and off, for causing the tuner 102 of the VCR to change
channel's, and for controlling the recording and 10 pl ayback of
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FI GURE 2g provides two InstEsting the user to plages
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and

exits through first f w ndow 214 al on IR ight from
the upvvard fa?:ﬁ? P n%tw&%ﬁ%hagt‘ggﬁ%% hﬁ? 214,

unlts m a closely coupled optical relationship, thus facllltatmg the

-coupling of IR remote control. commands from the VCR to the cable

box. This physical relationship of the two units allows a reduction
in the number of LEDs as compared to the VCR PLUS™ handunit,
because the VCR PLUS™ handunit may be laid down in any
orientation with respect to the units to be controlled, and
therefore is equipped with an IR LED pointing along each axis.
Furthermore, because in the VCR PLUS™ handunit, it cannot be
known which axis will be facing the "bounce” path and which will
be directly facing the units to be controlled, there can be no
provision for increasing the IR power transmitted along the

‘bounce path, as is found in the present invention. It is also noted

that the VCR PLUS™ handunit comprises a single printed circuit

- (PC) board extending throughout its plastic enclosure, and is

- therefore amenable to mounting an LED directly to the PC board at

20
__ 25
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each side of the device. The arrangement of FIGURE 2g is
therefore more advantageous because, in the case of a VCR, a PC
board seldom extends throughout the enclosure, so that additional
cabling, mounting hardware, and assembly steps would be

required ‘to mount LEDs at each side of the VCR to point along each

axis. It should be noted that the dotted arrows 230a and 230b of
FIGURE 2g are simplified depictions of the IR light path. In



10 reflected rearward by the serrations fornmed into the upper surface of

w ndow ...214. The rearward direction of the IR |ight provides nore
assurance that the VCR-generated IR cormands will reach the-cable box. It
is inportant to note that because the § “bounce” IR light path 218 is
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units to be &Bf WP&G‘%‘E‘Q Eﬁggg%?éd with an IR LED pointing

al ong each axis. Furt I’WldmrﬁspecemLHGURESﬂéa\m Iab,JSﬁsmltn'mdmla VCR cannot
be 25 kn p ch w | |

be directl y%ﬁg%ilﬂéhg chtli}% iﬁ'ésk, ggggﬁ)ﬁpﬂ H"%guB qu gaﬁélg‘éﬁﬁgl \[I)glgow si on ~

for increas309ar3Q0bR haxiag ar pieture: sube 31\@&3@%0@%%&’@)’ as is found
in thgg DVESFIGUREGBE'%wd &_disphlys Scréen® s‘gP RrigRaPVOR ISERUpni t

COMP I SeS. 2 i, Bt Fékffi’btre%ﬁreféhs %q;r"aré’fo%ééﬁ{‘qdk’“? e Lep
directly tocohfigfativrniof FIGUREN2bi ideslidwh lia FEIGURE 4mmdai§ asdoliowts. of
PC boar égsgpﬁémn&% BESERhAIET e RGN FIGURK S230pRhs.)
(step 400 and 405). At step 410, if key 1 is pressed it means that
20 the user has a cable television service which does not require a
cable box. In that case, the routine is exited (step 450). If at step
410 key 2 was pressed, it means that the user has a cable box . In
that case, the screen of FIGURE 3b is displayed, (it is to be
understood that the "03" iis the output channel of the cable box,
25 and is entered by the user), and the output channel information is
stored (step 420 and step 430). If key 2 were entered from
screen 3b, it means that all channels are received via the -cable
box ( i.e., the configuration of FIGURE 2b), and therefore the cable
box output channel will automatically be substituted for all
30 channels programmed whether entered via the VCR PLUS™ codes
or directly via the TIMER program. It is noted that the "cable box
output channel” could in fact be a baseband VIDEO OUT terminal
of a cable box, in which case the VCR's VIDEO IN terminal would
automatically be cons1dered as recelvmg the signal of the"cable
35 box output channel”.
Although the VCR PLUS™ system is referred to in the
subject specification, it is herein recognized that the subject

7



35 cabling, mounting hardware, and assenbly steps would be required to
nmount LEDs at each side of the VCR to point along each axis. It. should be
noted that the dotted arrows 230a and 230b of FIGURE 2g are sinplified -.
depictions of the IR I1light path. In 14 reality, the light -exiting the
surfaces of. w ndow 214 are substaptially n  Nus,. even, t hough
dot;ed arrd\ﬁ b OPsa??ﬁf ML+ 1EUITE) ﬂ!fn 9 ?fp&xﬁ?gvgxﬁﬁgqs n‘é FH‘B ¢ surface
wWrhdow 2is4 extiemelyt wsefulowdith hstandaid t timerRrecegdingni ssi on nevert hel ess
conveys substantial light energy in a generally rearward direction.
Referring to FIGURE 2h, it is also recognized herein, that a mrror 215 may
Jbe enployed to direct the | R stream from an upward- faC|ng LED 230h
Y earward i nstead of using the serrations of wi ndow 214. Alternatively, the
upward facing LED 10 230i - may be extended through the cabinet of VCR 200
and ainmed generally rearward, as shown in FIGURE 2i. Wth respect to
FI GURES 3a and 3b, assune that a VCR according to the present invention is
coupled to a television set 300a-300b, having a. picture tube 310a-310b,
respectively. 15 FI GURE 3a shows a display screen displayed during a VCR
SET- UP node of" operation. A portion of the set-up procedure for the
configuration of FIGURE 2b is shown in FIGURE 4, and is as follows. During
t he SET-UP procedure, the screen of FI GURE 3a appears (step 400 and 405).
At step 410, if key 1 is pressed it neans that 20 t he user has a cable
tel evi sion service which does not require a cable box. In that case, the
routine is exited (step 450). If at step 410 key 2 was pressed, it neans
tfhet the user has a cable box . In that case, the screen of FIGURE 3b is
di splayed, (it is to be understood that the "03" is the output channel of
t he cabl e box, 25 and is entered by the user), and the output channel
information is stored (step 420 and step 430). If key 2 were entered from
screen 3b, it neans that all channels are received via the cable



box ( i.e., the configuration of FIGJURE 2b), and therefore the cabl e box

output channel will automatically be subsjituted f lu m l”u nel s
programed whet her entered via the VCR PL{;%' m codeﬂlm l Il IJHII 1 m t.he
TI MER progracrﬂgﬁgtﬁ is noted that the "cable box outplit Thanndl"*could in
fact be a b VIDEO QUT term nal of a cable box, in which case the

VCR s VIDEO IN term nal would automatically be considered as receiving {4
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signal of the' cable box output channel". Al though the VCR PLUS'1 systemrs
referred to in the subjecA ¥jdeocassatieyrecorder eemprisingscogni zed that t he

bj 12 i ti 4o [ e; t PylIS" syste
ngj ?gt ext reme: ?Yﬁge:‘ ch&I] W th %ﬁgﬁ%'ﬁ%%%@opﬁﬂgﬁnﬁﬁg,cﬁﬁ L H
s * cLA Ms TeC8IXing R aroup: ot Riz $§9RRIS: conprising: a radio frequency (

signal input terninal tuher meansrcoapledigo asaitloRF eigidl impinaerminaln for
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group of RF partioular RF signabfsem said graupoof RFgsignalsaini respenserdana bei ng
capabl e of lduhitsl $jgndl, Said it nieahs it Esbable BFAUARG 1o RN MOl Teans

contro or causrng 'sal ans to sele

f ti SI gn
sgirdgggg ?ciﬂquagﬁf%'ﬂgﬂapymﬁg? channels;t o said control neans, for

entering data in respgontrdlomeisitforgéweratiiiy:'said €oAfrol sigrrcl)?l for  nmeans
|

coupt e o i e, R gl 167850k 4l Bai FiE g™ "
means, coupled to said control means, for entering data
in response to operation by a user; and
15 means coupled to said control means for transmitting a
remote control signal for controlling an external source of said
particular RF signal,;
said control means in response to data entered by said
user generates said remote control signals and applies said remote
20 control signals to said remote control signal transmitting means;
. and |
means for detecting an active television signal, said
detecting means being coupled to said tuner means for receiving said
selected signal, and in response to the detection of a predetermined
25 characteristic of said selected signal generates a signal indicative
of an active television signal and applies said indicative signal to
said control means; _
wherein said control means transmits said remote
control signals and monitors said indicative signal as a feedback
30 signal to ensure that commands corresponding to said remote
control signals are executed.

2. The .videocassette recorder of claim 1, wherein said
35 means for transmitting is an IR LED assembly, and said remote
control signals are IR signals.
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particular RF signal; said control neans in response to dat tered
said user generates said renote control signals and applies mll l Hu,
control signals to said remte control signal transmtting

for detecting an active television signal, said detecting means bei ng
coupl.ed to said tuner nmeans for receiving said selected signal, and in

response to the detection of a predeterm ned 25 characteristic of said
sel e€ted signal gengrat &5 o%'a%%@tﬂe“dk%%&-%rof of-athine tel e simp

signal and applies 'said indicative signal to sai.d control neans; wherein
sai d control whexein rm% neang £or ?Eeﬁﬁhﬂgollsslﬁ‘haPEtQWB rEnidBS sai d
{ndicative sighlrAS GdEpdbPgkaBOdetetfing tarenstl, e andatsatichmmingtsal

correspondlng to sald renDte contral S.are_execut e
vi deocasset t &R oPIc| 2R maft Wr?ergﬁiu‘egé%°§5 51g’f‘r%?ns%f #he acc

transmtting diggrad J R LED assenbly, and said renmote control si gnal s are IR
signal s. [ i1 JrrJd 111101 111)21 1111sl 11111 14 3. The vi deocassette
recorder of Declains 1 or 2, wherein said neans for. detecting is an

aut omati ¢ gaian Cahe oli deNARs sutdRAlr ailandy N Wl 1 A §a'vﬂ'1ei*é]irﬁ|sa1d
I ndicative of an active television signal is an AGC signal. 4. The

vi deocalssgt E emeans’ f@r d@‘teﬁiu@gms & walig, tﬁe&rston synchnopdzingf sigrit ect i ng
i gnal i ndi cAqtoetph DRy 44T LaR g 4 gﬁ%ﬁ%‘)ﬂgcé five edBidn, o
t he detecti orsighah isatigignal dndigatives nictheordeteationi gha vasld Television
w@ocassettes);rﬁqﬁbﬂfimgf s‘?é}YaIPreced' ng claim further conprising:

5. The videocassette recorder of any preceding claim, further

comprising:
means for storing data corresponding to said commands
for controlling said pérticular RF signal source, said storing means
- being coupled to said control means.

6. The videocassette recorder of any preceding claim, further

comprising:
a baseband video signa! input terminal, for receiving a
baseband video signal; .
, said transmitting meanrs transmitting a remote control
/ signal for controlling an external source of said baseband video
signal; and
means for detecting an active television signal, said
baseband signal detecting means 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 sngnal and applies said indicative signal to said
control means;
“ wherein said control means transmits said remote

control signals and monitors said indicative signal as a feedback
signal 1o ensure that commands corresponding to said remote
control signals are executed.



nmeans for. storing data corresponding to said commands for controlling said
particul ar RF signal source, said storing neans b H ﬂﬂ&ﬂlﬂ ’”),"'al d
control neans. 6. The videocassette recorder of a

further conprising: a baseband video signa> input terminal " f dr rfeceiving a

baseband video signal; said transmtting neans transnlttlng a renote -
control signal for controlllng an exterpgl source.of said baseband vi deQ
signal : and neans for detecting an active television signal, said baseband
si gnal det&ctind mlamsatseﬂagecmdﬂmﬁmmangdnémdbnmdcmw@sghghafm@wut
termnal for  receiving said’ baseband Vi deo S|gnga and in response to the

det ection 6% @W%@%Wn@m pms forseansrall comrelling thocahlgnal
generates | indicative of_ an act.ive televisi nd a i es
sai d i ndi cg?ﬁ‘(é{% bopat:t “1 cfeé%‘?lﬁ %tqss{ lﬂ%%tw%esfaé V‘aﬁa‘ﬁf‘sﬁ rrSF Dns
transmits fRidiorRiEiad Ao beckivile 1k KBhertd dnit 6 Ichatk it thena!
as a feedback. S|g a nsure t t connan corresponding to sa renot e
control sigser msa-ue_uomﬁhalyreﬁeen cotplied with. S* 15 7. A vi deocassette
recorder conprising neans for receiving signals froma cable converter
unit, and nmeans for sending instructions for controlling the cable
converter unit in response to user instructions; said videocassette

recorder nonitoring said signals received fromthe cable converter unit to
check that the user instructions have been conplied wth.
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