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subj ect application concerng the field of videocassette g%gﬁg(m

and apparatus for programm ng them [t is generally beli i f
not the vast 5. majority, of people are sinply unable to programtheir VCRs
to record a desired television programon a given channel, at a given tine
and date. VCR manufacturers have provided different programm ng schenes in
an attenpt to address this undesirable situationg, with little success. 10
Early VCRs such as the VET %50  manuf actured by RCA Cor por at i on,

| ndi anapolis, |Indiana, were programed by neans of pushbuttons nounted on
the. front panel of the VCR The pushbuttons controlled the entry of .
time-on, tinme-off,; date, and channel nunber data. Feedback was provided to
the user by 15 neans of a front-panel -nmounted LED (light emtting di ode)

di splay. Wile such systens acconplished the progranm ng task, they were
not perceived as being user-friendly. Later VCRs such as the Panasonic

nodel “PV- 4800 manufactured by Panasoni ¢ Conpany, Division of Matsushita 20
El ectric Corporation of a, Secaucus New Jerse rovi ded on-screen .
programmng-in an eff gvﬁgmbékéh aless
intinidating and confusing @p%cmmrwmmmmy still be confused g~
by the nunerous progranm ng steps invol ved. -Panasoni ¢ VCR nodel PV-2812 ¢
enpl oys a bar-code 5 reader for programm ng the recording of television
shows. In this system a user draws a bar-code reader across the
appropriate codes printed on a bar-code.sheet. This solution is considered

The subject application concerns the field of
videocassette recorders (VCRs) and apparatus for programming
them.

It is generally believed that many, if not the vast

5. majority, of people are simply unable to program their VCRs to
record "a desired television program on a given channel, at a given
time and date. VCR manufacturers have provided different
programming schemes in an attempt to address this undesirable (
situation, with little success.

10 Early VCRs such as the VET 650 manufactured by RCA
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

15 means of a front-panel-mounted LED (light emitting diode)
display. While such systems accomplished' the programming task,
they were not perceived as being user-friendly. '

- Later VCRs such as the Panasonic model PV-
4800 manufactured by Panasonic Company, Division of Matsushita

20 Electric Corporation of America, Secaucus, New Jersey, provided

on-screen programming in an effort to make programming the



I'nadequate for several reasons. First, nost newspapers do not print

telq~,5|on schedul e bar-codes. Second, such printed bar- 10. code sheets
tend to be relatively |arge pieces of paper2which should be stored in a
pl ace, presumably near the VCR where they will be readily available for

programm ng. ThMCGR ahlesssartimiddting eande confasingr taskeceNohedmlemEﬁsex(sl :

e bar-code. "GPl " iy, 5. he RlfckHE blerdpimiid 4%fs .1 )

tel evision systmivohﬂ@ conf usi on concerning VCR pr ogranm ng may bg. gr. eat ly .

mul tiplied, because it i SEQI ?‘Hﬁglroongfe ﬁqdahanne ltfléi‘ﬁ%ﬁif)%easw-

transl ate prograns, fr air tq a ent "ca Ie

channel . FoP exEgAdeE, for P @PSWW%ZG‘W rﬁeﬁgf%&)rqfa&lﬁgiﬂgﬁ (2 Wﬁel IZ‘Q‘htﬁy
3ﬁ refﬁ' veﬂ by gy | steh% egt %'séit'“h ataivs saniiatcb%é féfhdbilbhlﬁrdsb?'@ﬁ@ t
en the channel Liste e channe i of the a no
the channel upof HBsPr Bﬂr FQ?’%V? FQP“;H%&FIQS)E‘@%?E’Sid
the user's cabl maﬂequatenfm several/Giéasongyr arFirstg Most newkpap@rsaﬂpeam
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Cal i f or ni al hascode sheets dehdbte. bi3relativelyt lﬂ'g&ppMuof opapere wideh
PLUS t | h
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handunit is prepr gram*re h™th ng t

control boxes oWikahe Feadilyavailable fore programmings (Hugd,the usgFe must the
user with a umwmdanéﬂm&r s6) of equip :ﬂeﬂt t(.e.,"thé "b&0E6dE OFcadepyifls t O
a particular tel on sn oad st on ven 33? channel . at a given
time and date, levis100, 880Whi ch i s

broadcast Aa#5 the rmst poan whevmsq usrw e(dbscnbcnrw a, cdblentelevisibave a
rceatas: "ot AR, cofih, RNERE, VOR bRl AN W "
have a code whigtéatly mulnphed because it is common practice in cable
television systems to translate programs from their normal "air"
channel to a different "cable" chanmel. For example, a television
20 program broadcast on channel 29 may be received by a cable
television subscriber on cable channel 09. Thus, when the channel
listed in the channel guide of the local mewspaper is not the
channel upon which the desired television show is actually
W, conveyed by the user's cable TV service, the VCR programmihg
25 task may appear insurmountable.
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
30 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 broadcast on a given
35 channel, at a given time and date, and having a given duration. A:
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



conprises the full 8 digits. These codes are - prlnted in the channel guide
section of the viewer's |ocal newspaper anng wi.th the normal tinme.. agd:
‘channel information. After entering the unique 5 1 to 8 dlglt code for a
particul ar tel evision show to be reco3ded,” the user pl aces the handunit in
a cradle nounted on his VCR to ensure that the handunit is in the proper

h he VCR
ona Lo t AR VieWIng, hirh ) qf%?é%‘ﬁ‘?h? ah}. %ﬁfﬁ[erﬁ‘ﬁh l?ﬁ‘.f ¢ 16
transm t§qu€‘§B% its. hokhesg P%h?ﬂﬁ are Jprinted dnn nele :

desired qhfideckection bﬁ thbeviéﬁ?ei'@ lbwlnneﬁrspapeﬂcméhggwm the to record the
desired tel evisSi.on _sho ﬁ\h ?e)lnat ir ealrgﬁ that the VCR
PLUS[ err]“%i%iﬁr%r 9@& Fhan 8= arﬁ?i ol my S e deiss]

probl%m ]atel Bndigltacndqarfobbérparacnlans:eldvﬁslbheshewr tosbe twlmh'ded,el evi si on

iﬁgzrcura:g are ass¥gne(§Lﬁg%W E‘F ?g@r% PW fygr S pia i(lglrjlogolcast

cabl e secnsyte thaisthe dlmmhelssmrﬂhexm’qpﬁ amytat;nnaﬁone a user who is

a cable ageeR- p

procedure, to V@ PLUS err '-) N F&ﬁé the anng Hgg S act ual ly .
recei ved B8 eEQ%a opr e, M‘Bes a met hod of
sel 4opi nqrmﬁm@fm t@debatmhemméw i) tﬂﬁslit o' ard tﬁhéeittusrthe one- t.JE
channel - rocedur e I—&s /1 ﬁ*magweof 25 . sel ectr n each

posi t i on ﬁ elrrfﬂﬂﬂ 9 P -.--t'Qe Rnahd program,

time- cons'elmrdg tlﬁ\deslredprtel;mmnghow - system. . proposed

t he present Appl i cant i ncl udes VCR
PLUS[ err Eabl lity and rgr’ogrgr%i"'rﬁm"l 2{5 Myﬁlﬁo éﬂMve%ppl i cation -
recogni z (LU syssemqmlms ppcngsqm cSe -proguammpingt confusipni fi ed by
usi t h I te p I tive
chagp‘el S ggs%] ppl ?g | duﬁﬁé Iﬁr\ge P?%: qg]n yét ose channel s
whi ch ar?&?ﬂﬁl?% sy ’6 Be| W@ #fI 125 possible
channel - kibwingo s¢lsichi rwomdtl eliusnneTQEaIEUhssngﬂbdl t¢ whi¢hi eablest em are not

yet publ LgRg8els of the user's pamcular cable service. Thus, to use the
- same example as given above, a user who is a cable television
20 subscriber must perform a channel-mappmg procedure to mform
" the VCR PLUS™ handunit that channel 29 is actually received on
cable channel 09. The VCR PLUSm system provides a method of
selecting each of its channel-programnung positions .to effect this o/
one-time channel-mappmg procedure ‘However, the task of
25 selecting each’ position for channel-mappmg is in itself somewhat
confusing and time-consuming.
One programmlng system T proposed by the
present Applicants is built into- a VCR which
includes VCR PLUS™ capablhty and ‘autoprogramming capability.
30 That application recogmzed that the -channel-mapping procedure
may be greatly sunphfied by -using the autoprogramming feature
to locate and program all active channels, and then by mapping in
a channel guide list only those channels which are active, instead
of requiring the user to select all 125 possible channel-

35 programming positions. The full details of this system
are not yet published. B '



4 There is a further problemthat |s encountered mhen users. attenpt to
recolg a television show from sone cabl e tel:évision systens in that the
cabl e tel evision systems require the use of a receiver unit, normally 5
referred to as a cable box, or set-top converter. In these systens, many .
cabl e channels (i.e. the so-gcalled prenm um channels) are scrambled (i.e.
encoded or encrypted) and nust be descrambled (i.e .decoded or decrypted)
in the cabl'e box.' The cabl e-#i6% descranbles, 10 th@« prem um channel and
converts its RF carrier frequency fronwf%s assi gned cabl e channel
frequency to a cable box out frequency, normally that of channel 2, 3, '4 or

d
5. Thus, if tmer‘éC&s)fathCﬁﬁéﬁleﬁrQB%e P O SnBlintue W 7

directi connected to the |ncon1n . and
a scran%led pr eMS&HEC pt &gatﬁﬁlﬁfiﬁiﬁnrEB@Wdf€$BIe Srm@el 40

woul d cause thecd6®Ret (tefwﬂtsii.cﬁt seyleﬂgigsdms'ﬂfé& thégtehtb%g (_.Eﬁtf‘{i%%&e of

descranbl ed ver appe only_ap S

the cabl e box o%bgﬁg&%f cl{bi{é@}f&é? e jse, %JF ’%ﬂ?ﬂr‘f%apﬁll §r inoxmAL LY/ CR

were to beScouprefierrethdc ads eabanbder dood,y, o:t tmt-t-hepabohvéz-tﬁe tunmaﬂd

record all nons I S ec e e as

no control over‘i"’%l%ggcggls‘&%l W%W%ﬂaﬁﬁ gi r%P (fﬁYﬂQ% t he

VCR PLUS[ err] hREGRARM Hhaéllﬁlﬁ)heram\éeﬂimeﬁas(yee-glnpnuqdelded)ot gea
t c

AppM-cant s feCOGﬁbt?gétbhq aﬁ@“mﬁétseﬁe JeRafiidd 1580 addned o

cabl e box, and nnel

mappi ng feature C§3tgﬁa Sgkgpsengﬁﬁgtly’ Seseramblesm
the cabl e1box, thes pr&p,h_uhyl ma:hﬁlprca;{@m&d&ng npEs. Ref oldasiateddt v,
even W Lh LNT'S $YahREhcl’ SR ™ dd Uldithell LAIPI RLSHLY MEE0ZMASS GOt
a cable box out frequency, normally that of channel 2,
3, 4 or 5. Thus, if the VCR of the Applicants’
proposed programming'system were directly connected to
15 the incoming cable, and if cable channel 40 were a
scrambled premium channel, programming the VCR to
record cable channel 40 would cause the VCR to record a
scrambled signal. That is, the usable, descrambled
version of cable channel 40 only appears at the output
" 20 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 nonscrambled cable channels would be lost, because
the VCR has no control over the cable box channel
25 selection circuitry, unlike the VCR PLUST™ handunit.

In a further development (as yet unpublished) the
Applicants recognised that when a user has access to a
cable system, via a cable bdx, and to the cable system

30 directly, the VCR PLUS™ channel mapping feature may be
automatically performed for premium channels from the
cable box, thus simplifying the programming even more.
Unfortunately, even with this systenm, programs from two
different premium channels cannot be recorded in

35 sequence because that VCR cannot cause a channel change
in the cable converter box.



'35 sequence because that VCR cannot. cause a channel change in the cabl-e
converter box. The VCR PLUS[err] handunit .includes an LED at each o{
its sides because it is subject to being placed in any orientation by a
user, and it has no way of detecting its relative position-with respect of
the units to be 5 control | ed. Referring now to the present invention, a
VCR includes neans for controlling a _cable converter unit. In a
preferred enbodinent, infrared (IRy2 Tansmi ssion of 10 comands from

- the VCR to the cable co rter unit is enployed. It IS her ei n

- ‘recogni-sed The VCRa?hﬁéﬁgahandunit inclpuies an LEDoat: deach Dﬁ 1ts

directed 889 a og&ﬁ%; I tol & o e al ong a
"bounce" patg? ?mﬁ%éé?%ﬁ ?%yb%édlre t%%ardﬁﬁﬁg Eiéghbb e co rol | ed,
because t hecEdeREatEaNy bys &y YR, I%ﬂ@eﬂ- t: has Mo Y cef getieatdnghe unit
to be contrgtkeseldtivieD gttt msrés?éﬁﬁ bEDhe" wnEsdeberyd ned

orientation ang ESV|des first and second TR ports through which different
anount @ of FPRY F§ fd-are transnitted. FlI GURE 1 shoms, in block di agram
form a VCR incorporating the subject invention. - FI GURES 2a

and 2b are n n Fl -2g are
illustratio égégs&ﬁﬁgn SRFh Epgggéhﬁ?ykgﬁeg§¥§ﬁ %cg g“?ﬁgd%%begtlon
FI GURES 2h wmeangi famwwcehtrohiinge sentablecconvertes umtR LEDnassenbl y. L
FI GURES 3a aegﬁébﬁaae Ehbbalhéht ONSirdirdled! PLROCT eeaReARYIUP I oF”
accordance W t e i nvent
commands from the VCR to the cable converter unit is
employed. It is " herein -recognlsed that

more IR power  should be ."directed



FIGURE 4 is a flowhart show ng a portion of the control programof the
contigl l er of FIGURE 1. 20 ' "Referring to FIGURE 1, radio frequency
(RF) signals are applied to an RF input term nal- of a tuner assenbly 102.
Tuner assenbly 102 sel ects a particular RF signal under control of a tuner
control unit 104 which applies a tuning control signal to tuner assenbly
102 via a wire 103, and applies bandswi tching 25 signals via a control
bus 103'. Tuner control unit=104 is controlled by .ascontroller 110. .
Cqntrol l er 110, .which nay be a microprocessor or mcroconputer, includes a
central processing unit (CPU) 112, a read-ghlLy nenory (ROV) 114, a random
access. menory 116, and an external electfically-erasable read only
menory (EEPROM) 117. Controller 110 generates a control signal for causing
tuner control unialongsépathoaway| frommdhe 1unit: to bet contrallpdr (iiesylalongia

[ I, i e t g0 laS| ' L.oeal
keyboar d 120 and Toommce SBithy HHiy jfﬁggr‘é’gﬁm Togd Ui w0 be
recei ves and decQrQ tgeemer e shopnge pathnisialwaysplonger cthane thent r ol
uni t 125. Tuner difedtr palices thesSusiitodo de ean&aneane%@tmbrlﬂﬁmmg hblds and

: i [ unit 1 ' 1Q i,.d L (V
i i fying st Age tharCRDS dny'8 predelehifd oricustion” and Bravides Tirst and)

anpl i fyi ng stage.seeondelRi portsnthroagh which cdiffereht rahotmscbfniR csignaly age
vi d&e’ si gnal (Tv)traﬁlgﬂli?t und carrier signal. The sound carrier signal is
applied-"to an audi 0 sighal® processor unit 135 which includes an audio

detector 15 and may inclu S o decqdey, Audi o sigpnal pr sor unit
135 produces a first baseb Qﬁéﬁ%%ﬁ&ﬁmm:@&cﬁpﬁaﬁ@ﬂ%% %Rfségnm.
switch unit 137. irorposatingethedsubjepbsinventialeo si gnal s and second
baseband audbo signals nayQUARRS! IN L ] S .
froman external source. .28?8 féjaha m #&@%&%&éﬁd%ﬁ%ﬁ*g
vi deo signals (Tthe ainvesasign.ed to a vi deo processor unit 155 (having a
sel ection circuit not showRIGEIRES 2chgoaMliffadohs s0Rng ' B8 LED 137
Video assembly in accordance with the invention.
FIGURES 2h and 2i show altemative embodiments of
15  an IR LED assembly. : :
FIGURES 3a and 3b are illustrations of display screens
generated in accordance with the invention.
FIGURE 4 is a flowchart showing a portion of the
control program of the controller of FIGURE 1.

20 - 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 signal

- to tuner assembly 102 via a wire 103, and applies bandswitching

25  signals via a control bus i103'. Tuner control unit 104 is
controlled by a controller 110.. Controller 110, which may be a
microprocessor or microcomputer, includes a central processing
unit (CPU) 112, a read-only memory (ROM) 114, a random access

W/



and audio signals are also applied to a tape recorder unit 165 whi ch causes:
the signals to be recorded onto video tape. Tape 25 recorder unit 165™as

a control input and operates under c_g'ryj.ol of a tape recorder unit =
controller 160, which may be a mcroprocessor Tape recorder uni t

190,  UndorSiry S 118, ' 45 ER”J; :!; 5, echIBANPleratéb]e foad °Gh cgtsiglr'ﬂo
gener at es Q@noﬂaégﬁl Bgﬁgbgﬂa %@b‘l 39 GEEWialt%s é‘ seem! sigpal of -

video si gt duuding Stunet Sontrél uni@lmn W0 ¢ontedl tﬁﬁ@tzqmactovs@leetsa gnat .
7.is control fed by controller ;110 a.co trol input

Si | tc | t
tla?%analsw Q&I Aighal o1y IESPOBSS |t Jser FP!WQUGPB@ naks 5cessor
135 artsl vrfrlom ai Qoedl keybeardbr12(randofré afr infrated mewecewen nal s of

S onal o 1422 ol Reckivet, 0 227 eRbiRER g TBEGodeR “%@?’f‘?p S el

frequency smaISetransm:ttedl by ahacmﬂtecma wibr12Zhannel 4. The circuitry
descri bed - 8 -w%nl ft{ %ﬁﬁ“a‘t'ﬂﬁ%ﬂéﬁﬁbﬂﬁ Eecorder nodel

VR520. Unli ke the s as“Its ,maln. ramm ng feature a
TI MER PROfrequensye (BF) @pd: appl H t@p@anrspessmacam. r1§0t somnnousj ect .

LE\L/JngOOHaWYdeMFU f ﬂrﬁﬁig 56 CRANAIRTO @ ireuie rwﬁﬁébu[)e and a VCR 4
oarures dBiedbR ahddelsiad IF (STF SpubittyibG Sa, Hrobhiyhe vl o LI
progr ammatli3@ Iptaduced a mvrbaseﬁiﬂ&%mposrtelﬁiaeos stgnall €TV)p amhta ol | er
éﬁ?op?ggrgﬁmﬁscﬁﬁeﬁng&@ ﬁ?l gpﬁhgn@egl ﬁ@%‘% é&@&gﬁ %’gaeCR PLUS[ err]
channel dnqngslgaah pracessor. Bpit rl|3§arwhith includgsnan aangio detectont ed 100,
uni 52‘“5"5‘33 ﬁ@“é‘é‘ﬁl‘*&% 3 Hpaed Mofhgtt. AddIC céﬂ‘\a??t%%?f@er i rouit
conpri ses fPF?@Fc“csaﬂa Fﬁbrbaéﬁgg‘ aa‘!g}Prélﬂnaxl%ﬁq japplies it to a
signal switch unit 137. .Second baseband composite video signals
and second baseband audio signals may be applied to VIDEO IN
and AUDIO IN terminals from an external source.
20 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 s1gna1 swrtch unit 137. Video .
and audio signals are also applied to a tape recorder unit 165 \.J _
which causes the signals to be recorded onto video tape. Tape
25 recorder unit 165 has a control mput 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 drsplay processor 140 generates
30 character signals, and applies them to a second mput 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 155, or
35 from the output terminals of tape recordmg unit 165 in the
playback mode, and to apply the selected signals to a modulator
139 for modulation onto a partrcular channel frequency carrier,
typically that of channel 3 or channel 4. The circuitry described




resistor R102, three series-connected IR LEDs (infrared light enmtting
di OCL,S) D101, D102, and D103, a-darlington-connected transistor swtch
QLO1” a base resistor R101, and a speed-up 2@._ capacitor Cl0l. Processing
unit 130 al so produces an I F AGC si gnal whtch is coupled to controller 110

via.a wire 131, tﬁcgdn ORviP fr ﬁf r\h%o&? l!eg'?ééorgfefeﬁﬂfd& 10f

si gnal s of curre -t une annel’s anges el.ng. I'ndicative. of
channel changes 3 V|deo si gnal ’ﬂtessor 155 produces a

valid sync det ect [ on Si gnynﬁ; qﬁe RCWWRSQOt Owﬁﬁmt has | & its lhaa a wire
151, for-detection of vali V sync g detection of valid TV -
sync’ bei ng i ndi P&?WW%EF&&H&P &nh ﬁ?éékﬁgﬁe &%&fﬁ?ﬁ@i‘qmat i t

is a clear &lvaappamtasraccdrdingetourthe sﬂ)plct cinmveaition uhey\/iﬂalﬁ’dl&JSbmh la
control code (i ' ' RAMNS r mabl e box,
to be coupled t%ﬁew Sl on Q@%ﬁnféﬁ{s‘%&?ﬂa if)It‘}hdéﬁglc,)in‘ ol l er can
det er mi ne whet hprogranwming hfeaure.c Ahe iconseol, pirograms fom thegabove-
transmtted IR ﬁ%ﬁ@d&i&u f%ﬁﬁe&ak'sﬁiékoén'gﬁmﬁ I cbfitroBef TR, 35

formats do not 1nc e separate conmman

Rather, it is c 1c3lly-erasable,  programma %é%ﬁa&@)'eﬂ&eme%ruw EBROMD
cabl e box qu@h nllat is %uMRoONb@&Bltetme mrsei-vwrmaadnm-\mliﬁml e
function. If th s.receiyed while the cable X, s "0
oo £ w11t usterag? SlomeRe 18 slorhe . Shlarofamipinic GHRBrEL flta,opst
"of ", then it ehtereduchamiel dita)h amd "WORN PLIGS™ tolnnel mupping datmh as
L%'VfHS”T Fthe cabl e box £ TR LED" 8K ciftfe YeRerly’ dpfnfie 10075
al ready "on" taeuplodﬁmmamrollen §10," for prqulagamt signal® tor external t i ng
Irfasﬁl tchamgl dgglﬁ?gg' C anneL chan able tox ff‘t r?t)laé O%@P*l{ﬁgbgg{%aﬁg aﬁ“’%r
desired progranfiFpit ﬁﬁp‘lﬁéserse@ogﬁw capacitor “cioz, | GRIEeM-HENENg, b ar at us
in accordance wésistofcR10Qj eshiree series-connected IR LEDs (infrared light
 emitting diodes) D101, D102, and D103, a darlington-connected
transistor switch Q101, a base resistor R101, and a speed-up
20 capacitor C101.:
| Processing unit 130 also produces an IF AGC signal
which is coupled to controller 110 via a wire 131, for detection of
variation of the signal strength of signals of currently-tuned
W channels, the changes being indicative of channel changes.
25 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 vahd TV
sync being indicative of channel changes.
_ It is herein recognized that it is a clear advantage for
30 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 transnutted
IR commands. Most cable box IR remote control command
35 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
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I nvention controls the cable box (i.e., the source of its own video i nput -
S|gnals) and nonitors the television signals received fromthe cable Box,
in a "closed | oop" menner. By nonitoringgé#he I'F AGC signal on |ine 131 of
FI GURE 1, controller 110 can detect 15’gLerturbat|ons of the signal |evel

whi ch 'nd'c gﬁaighﬁe&m& White itz EQ?Iég%fo?“Bﬁ"sﬂneﬁsz will dhif output

si gnal of t e ca ox renodul ated_on carrier
frequency oPffshalfnthe sompmand jis MMM’ Itbfrtc%hlﬂl thtISe of'i then n whi ch

t he cable ng“ﬁnaﬁggsoﬁharwghsanT q;f tﬁﬁ;hcgg determ ne
200 if the cable an a 0 dete -i'f a channel
change has YO mﬁﬁ"‘ﬂ gn.@eah@irgﬁglﬁl ﬁe‘FOl!F %\‘T a8sPeh as a
"Valid $yncwiagt of tknowinpaif die bablbbos isl t@m“ AGC'dfﬂUpl’Eﬁqufl tiecdble of
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seranbl e ﬁgﬁeast gbel r n?ﬁfkrf lgegﬁﬁg@“n#ﬁgﬁﬁgﬁﬁ%% ‘é”ﬁﬂﬂl’e Qjoxe nbl e)
at |east thBa§ ) isuitie cpuipyt sigaak jofy ﬂtﬁ icahlmoe% may-
be used \Ahefb:ﬁeaﬁmédabh Cfbrt&@arhpldevtlﬁ RFCofitivt frepfuencsedf boharnet cabl e
television 3 erwlf momentanly lost durmg the period in which the cable
box changes channels. Thus, the subject apparatus can determine
20 if the cable box is "off" or "on", and can also determine -if a channel
change has occurred. It is also recognized that other signals (such
as a "Valid Sync Detect” signal or baseband video AGC coupled by )
hne 151 of FIGURE 1) can also be. monitored to provide this <
- feedback mformatlon as to whether commands transmitted to the
25 cable box have actually been received and executed.
Advantageously, if a signal which" tracks a characteristic of the
baseband video s1gnal (such as Vahd Sync Detect, or baseband
video AGC) is used for- detecung loss of signal during channel
change, then the subject invention is appllcable to use with cable
30 boxes which produce decoded . cable telev:smn signals at baseband
rather than remodulatmg them to a partlcular telev1s1on channel
frequency. ' o '
_ The present- invention will be further described with
reference to FIGURES 2a through 2i, 3a and 3b, and 4.
35 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



5 encoded in sone fashion (i.e., a cable bok,is requi red for decoding). In

such a configuration, the VCR will.~be set to.record aI I teI evi si on prograns
.on tHe cabl @ box output- channel (typically, g@apnel or 4). Cabl e box
- 210 of FI GURES 2a. and 2b includes a wi ndow™2 for adm tt| ng an IR
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or thogonal Fidnﬂﬁiﬁ%& | el iﬁ slanals, grastated, bo! the VEK wle samsmuficdnte
shown. W ndow 2¢#ternab@anitsesuch tas. tdbie! Box EZ10w uNote Froms FIGURB( 26| (HARES
2¢, 2d, and 2e @anR'YYx ‘210 preferably receives IR signals from window 214 of
VCR 200 along a rearwar_d' directed path 216, and from a "bounce”
20 path 218 in which the IR signals may be reflected from a wall or
other object 220.
FIGURES 2c, 2d, and 2e are pictorial view of an IR LED
mountmg unit 225. Mounting unit.225 is installed in VCR 200
N\ .immediately - behind window 214. Mounting unit 225 holds the IR
25 LEDs 230 securely in the proper orientation. It has been found
that an arrangement 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
30 235 into which LEDs 230 are placed. In addition to providing a
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
35 recognized 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 2¢ as shown in
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- 11 - FIGURE 2g. The assenbly of FIGURE 2g provides two IR ports for ==
transmitting an IR bit streamin opposite directions. Note that IR |igh#
fromthe two forward facing LEDs emtswe{rpough a first port of w ndow 214
al ong pat hs 230a. IRllght fromthe upwdtd facing 5 LED is transmtted
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the serrations are placed on the lower surface of window 214 in
20 order to keep them clean and relatively dust-free
Instructing the user to place the cable box on top of
the VCR as shown in FIGURES 2a and 2b provides a distinct .
advantage in that this arrangement automatically places the two \J
~ units in a closely coupled optical relationship, thus facilitating the
25 coupling of IR remote control commands from the VCR to the cable
box. This physrcal relatlonshrp 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
30 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 cor___rtrolled there can be no
provision for increasing the IR power transmitted along the
35 ©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 extendmg throughout its- plastxc enclosure, and is
therefore amenable to mounting an LED directly to the PC board at




3 5 bounce path, as is found in the present i nvention. It is also noted

t hat, the VCR PLUS[err] handunit conprises a'single printed circuity (PC)
boar d extending throughout its plastic qul sare, and is therefore anmenabl e
to mounting an LED directly to the PC board  at - 12 - each side of the
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present invent i ePnYeys snbstantial dight| eveegyrins & gemesally orearwarddizection.
picture tube 310a-310b, rRef&sir ebmmﬂ’)ausllsomoafe%gﬁiﬂ héreifi)

pr ocedur e for 11 &Yﬁ%@ﬁ%ﬁf@”‘)de Be coRpIO¥ed otos At e TR Ao Siiemps
as followsl S5 abuipward-fac T{LEDDIZGOBdwa'warﬂe instead nod fusth Gk
?Eﬁeﬁéir(ﬁéipa“%ﬁﬁgxzs‘e‘ vﬁ%‘ﬂ%‘ ccAreABYel, el upRARH, Sﬁ%ﬁ‘éa box.
In that case, t230ir eoay rke mtteudﬂbdh(euglp theorabinet .of MGR 200 and aimed
generally rearward, as shown in FIGURE 2i.
With respect to FIGURES 3a and 3b, assume that a VCR
20 according to the present invention is coupled to a television set
300a-300b, having a picture tube 310a-310b, respectively.
FIGURE 3a shows a display screen displayed during a VCR SET-UP
mode of operation. A portion of the set-up procedure for the
o configuration of FIGURE 2b is shown in FIGURE 4, and is as follows.
25 During the SET-UP procedure, the screen of FIGURE 3a appears
(step 400 and 405). At step 410, if key 1 is pressed it means that
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
30 that case, the screen of FIGURE 3b is displayed, (it is to be
understood that the "03" is the output channel of the cable box,
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 3a, it means that all channels are received via the cable
35 box ( i.e., the configuration of FIGURE 2b), and therefore the cable
box output channel will automatically be substituted for all
channels programmed whether entered via the VCR PLUS™ codes
“or directly via the TIMER program. It is noted that the "cable box




410 key 2 was pressed, it neans that the user has a cable box . In 30 ithat .
case, the screen of FIGURE 3b is displayed, (it is to be understood t hapt
the "03" is the output channel of the cgple box, and i's entered by the

user), and the output channel informneti IS stored (step 420 and step _
430) . 11 kegy tg, PRI S A ATART BEMa Hasebind BIDED DU |  lefiify e' S are
recei ved vi he

and t her ef Plea; FAb: Egibq”&- b‘b)?vg‘ﬁf‘ éﬂ“cﬁ‘&nyeﬁﬁ\ﬁn %ﬁjgﬁ!{é’g@ naj: W@“

substi tut echdtomaidalmabm&imspdagﬂawetécoﬁﬂhgethe ndignall of ahefeabler

PLUS [err] S i «wia the TIMER pr ogram It is noted that the
"cabl e boxcﬂ)&? o@@uq ﬁ%ﬁ l thannel ™ could in fact be a baseband VI DEO OUT

terminap of a cable Ahbonghnthm%RchUSWesmlwlrmw tot in theal woul d
aut omat i Calédqje& &B@éiﬁi@{tﬁfh as Aﬁcﬁéﬁﬁrﬁgfecﬁﬁ{‘}?ﬁa y&@ I e box

out put chan F% temis
referred tdnventine does awt eaquire ih,etussno .the|¥QRe H csymeme@ndhat t he
subj ect i n\isnbk&wax useful Sith' Stdd¥ards fin¥r tréeof@BgPLUS[ err] system and
is extrenely useful th standard tinmer recording.

1 111111 111111 11111 11111 111 111 * C L M S ~ * CLAIMS 1.

A vi deocassette recorder, conprising: a cabinet including a top portion, a
rear wall, and a front wall; a radio frequency (RF) signal input term na
for receiving a particular RF signal froman external source of RF signars,
sai d external source of RF signals including a first tuner nmeans for tuning
tel evi sion channel s and providing a sel ected channel as said particular RF
si gnal ; ' )




' sai d videocassette recorder including second tuner neans '-coupl ed to said RF
signal input termnal for receiving said particular.-RF signal, said second
tun® neans tuning said particul ar- RF signal-in response to a control

signal; control nmeans for generatl ng said control Si gna

second tuner neans to tune said parthtul ar RF signal; ngmm"mﬂ“"mmm
said control neans, for entering data in response to ?)peratﬁon- by* asusér;
and nmeans coupled to said control neans for transmitting remote control
signals for .controlling said external source of -sai-d RF:signals, said

. renmpte control transm.tting neanscbeimg fixedly nounted to said.top portion
- of said cabinet; said control means 1t n response to data entered by said
user generates said renote control signals and applies said renote control
signals to said neans for transmtting; said nmeans for transmitting

conprising a w ndoyv having a fi rﬁt %P‘Eééffag?g“é f&%?&& p%{"(?ﬁﬁhgt means for

transmttlngfurther alg)rmlgdln di ?JdPP ] AL andoa e(t:ontrol
signals are |R si gha6apInghilacuGisg Ber gﬂ-alﬂrw@'e&f r andag skront i ng

sai d renggg;control signals to said external source of said television
signal s alongadlrect trgnsm ssio th of, g given |len a e.nerally
rearward direction® EHOs e&“§8€¥ngkgi sigpgl r’?B%HF r@ﬁ@éﬁ% B'pr Wﬂ&, ng

sai d rerwtparﬁoﬁIaTORRs Isigwdlsfrbmsat @xternal nsouroe ot RPfsignals, safd L S
S G il R a1 ol T bR
reflect |tek!msmmmlmnmts pantch priovidingera Iselegted t channeldi dsdsaidct transni ssion

pat h; s S .y conprises a nmounting assenbly for supporting a
pl ural | Fﬁl@ﬁanﬁgm ‘edet ernmi ned orjentation in which nore LEDs of said

plurali ty of LEDs safldnymoemprter gegrrder ing Rdsng,nmomd alUAErd MeAhd por t
than vi goupléd fto Said RF. sigiiat idput terminal for receiving said particular

RF signal, said second tuner means tuning said particular RF signal in
response to a control signal; .

control means for generating saxd control slgnal for
causing said second tuner means to tune said particular RF signal;

means, coupled to said control means, for entering data in
response to operation by a user; and

means coupled to said control means for transmitting
remote control signals for controlling said external source of said RF
signals, said remote control transmitting means being fixedly
mounted to said top portion of said cabinet;

said control means in response to data entered by said
user generates said remote control signals and applies said remote
control signals to said means for transmitting;

said means for transmmmg comprising a wmdow having
a first port and a second port;

said means for transmlttmg further including an IR LED
assembly, and said remote control signals are IR signals;

said first port being érrang;:d for transmitting said
remote coatrol signals to said external source of said television
signals along a direct transmission path of a given length in a
generally rearward direction, and said second port being arranged
for transmitting said remote control'.signals to said external source of




ener gy belng transn1tted along said |nd|rect reflectlve transm ssi on ath
than al ong said direct transm ssion path. 2. Thelﬂnwiﬂrﬂﬁmucordér of
claim1l, wherein said first port of said w ndow of!® ¢ enbly
conprises: a-first surface having seri&i ons t her eon receiving a -
portion of said IRlight, said portion of *said IR light entering said first
port of said wi ndow by passing through said serrations; and a second

surface fsaidtteamméﬁl §Qn%@$ dinl R Igai&auyafdmﬂrd &i@e@ﬁoﬁa'sdbhﬁdtiaﬂ

t d f first
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subst ant meﬂb;ztx&hetmmsnnsh‘mrdlpaht oﬁnl(mgdrhleﬂgtbhlthem saidglifectm sai d second

port. %ﬁsgﬁgc gite recorder of claiml or 2, wherein said second
port of sal ehbl conprises an LED for dlrectlng IR light to
subst ant ially the sapds ReL a&semblnscomriecgha muming assembdyi forf i r st

port. 4. t\ﬂlg ﬁf &ltﬁho\ﬂh%ﬁe' n said
predeterm gﬁ( . on 5 Egié es one L munted tQ direct
IR |'i ght W B"Qfﬁd @p <€ Pradity P tRAnNSERIS| thelr JeRRective ¢ h
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conpri si mean receiv nal. unit, and neans for
Cranom « PRREEY. Beind Jragsifised, Along cfhide iffieRel FiRbicov el mirsit

control patnathans alongssaid edirant dransenissionppath. | evel s from. differ ent
ports.

2. The videocassette recorder_of cla;m X, wherein
said first port of said window of said IR LED assembly
comprises: a first surface having serrations thereon for
receiving a portion of said IR llght, said portion of
said IR light entering said first port of said window by
passing through said serrations; and a sécond surface for
transmitting said IR light, saidﬂporﬁion of said IR light
exiting said first port of said window via said second
surface; said first and second surfaces of said first
port redirecting said IR 1ight to substantially the
opposite direction as the'light'emitting from said second W/
port. |

3. The videocassette recorder of claim 1 or 2,
wherein said second port of said IR LED assembly
comprises an LED for directing IR light to substantially
the opposite direction as the light emitting from said
first port. ' ' '

4. The videocassette recorder of any preceding
claim, wherein said predetermined'orientatidn_of said
LEDs includes one LED mounted to direct IR light upward
and two LEDs to direct IR light generally forward with
respect to the enclosure of said VCR.

5. A videocassette recorder comprising means for
receiving a signal from a remote unit, and means for
transmitting a control signal'td a remote unit from the
ports, wherein the-contfbl signal is transmitted at
different power levels from different porcs



