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(57) ABSTRACT 

Compressed codes of as few as 1 to 8 digits, which are 
decoded by a decoder to convert the compressed code into 
channel, date, time and length information, identify single TV 
programs or a category of programs and are stored at a central 
location accessible over telephone lines through pay-per-use, 
toll free or regular toll numbers from remote locations. The 
channel, date, time and length information is used to select 
channels, start recording, and stop recording at the appropri 
ate time or to control viewing on a TV. 
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SYSTEMAND METHOD FOR SEARCHINGA 
DATABASE OF TELEVISION SCHEDULE 

INFORMATION 

0001. This is a continuation of U.S. patent application Ser. 
No. 10/877,950 filed Jun. 25, 2004, which is a continuation of 
U.S. patent application Ser. No. 08/031,246, filed Mar. 12, 
1993, now abandoned, which is a continuation-in-part of U.S. 
patent application Ser. No. 08/027,202, filed Mar. 5, 1993, 
now abandoned. Each of the referenced applications is incor 
porated herein by this reference as though set forth in full. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. This invention relates generally to video cassette 
recorder systems and particularly to an apparatus and method 
for using encoded information to shorten the time required to 
perform timer preprogramming and for remotely controlling 
various home electronic devices and for easily performing an 
initial setup routine of Such an apparatus. 
0004 2. Prior Art 
0005. The video cassette recorder (VCR) has a number of 
uses, including playing back of tapes filmed by a video cam 
era, playing back of pre-recorded tapes, and recording and 
playing back of broadcast and cable television programs. 
0006 To record a television program in advance of view 
ing it, a two-step process is often used: (1) obtain the correct 
channel, date, time and length (CDTL) information from a 
television program guide, and (2) program this CDTL infor 
mation into the VCR. Depending on the model, year and type 
of the VCR, the CDTL information can be programmed in 
various ways including: (i) pushing an appropriate sequence 
of keys in the console according to instructions contained in 
the user's manual, (ii) pushing an appropriate sequence of 
keys in a remote hand-held control unit according to instruc 
tions contained in the user's manual (remote programming), 
and (iii) executing a series of keystrokes in the remote hand 
held control unit in response to a menu displayed on the 
television screen (on-screen programming). Other techniques 
for timer preprogramming have been Suggested including: 
(iv) reading in certain bar-code information using a light pen 
(light pen programming), and (V) entering instructions 
through a computer or telephone modem. These various 
methods differ only in the physical means of specifying the 
information while the contents, being CDTL and certain 
power/clock/timer on-off commands are generally common 
although the detailed protocol can vary with different model 
VCRs. Methods (i) and (ii) described above can require up to 
100 keystrokes, which has inhibited the free use of the timer 
preprogramming feature of VCRs. To alleviate this, new VCR 
models have included an “On-Screen Programming” feature, 
which permits remote input of CDTL information in response 
to a menu displayed on the television screen. Generally on 
screen programming of CDTL information requires an aver 
age of about 18 keystrokes, which is less than some of the 
prior methods but still rather substantial. Some of the other 
techniques such as (iv) above, require the use of special 
equipment such as a bar code reader. 
0007. In general the present state of the art suffers from a 
number of drawbacks. First, the procedure for setting the 
VCR to record in advance can be quite complex and confus 
ing and difficult to learn; in fact, because of this many VCR 
owners shun using the timer preprogramming record feature. 

Sep. 30, 2010 

Second, the transcription of the CDTL information to the 
VCR is hardly ever error-free; in fact, many users of VCR's 
timer preprogramming features express concern over the high 
incidence of programming errors. Third, even for experi 
enced users, the process of entering a lengthy sequence of 
information on the channel, date, time and length of desired 
program can become tedious. Fourth, techniques such as 
reading in bar-code information or using a computer require 
special equipment. These drawbacks have created a serious 
impedance in the use of a VCR as a recording device for 
television programs. The effect is that time shifting of pro 
grams has not become as popular as it once was thought it 
would be. Accordingly, there is a need in the art for a simpler 
system for effecting VCR timer preprogramming which will 
enable a user to take advantage of the recording feature of a 
VCR more fully and freely. 

SUMMARY OF THE INVENTION 

0008 Aprincipal feature of the invention is providing an 
improved system for the selection and entering of channel, 
date, time and length (CDTL) information required for timer 
preprogramming of a VCR which is Substantially simpler, 
faster and less error-prone than present techniques. Another 
principal feature of the invention is providing televisions 
having an embedded capability for timer programming con 
trol. 
0009. In accordance with the invention, to program the 
timer preprogramming feature of a video system, there is an 
apparatus and method for using encoded video recorder/ 
player timer preprogramming information. The purpose is to 
significantly reduce the number of keystrokes required to set 
up the timer preprogramming feature on a VCR. In accor 
dance with this invention it is only necessary for the user to 
enter a code with 1 to 8 digits or more into the VCR. This can 
be done either remotely or locally at the VCR. Built into either 
the remote controller or the VCR is a decoding means which 
automatically converts the code into the proper CDTL pro 
gramming information and activates the VCR to record a 
given television program with the corresponding channel, 
date, time and length. Generally multiple codes can be 
entered at one time for multiple program selections. The code 
can be printed in a television program guide in advance and 
selected for use with a VCR or remote controller with the 
decoding means. 
0010 A product embodying these features is now com 
mercially available and has enjoyed great commercial Suc 
cess. This instant programmer, sold under the VCRPlus+(R) 
trademark, consists of a handheld unit into which compressed 
codes (each 1 to 8 digits long) for television programs to be 
recorded are entered. The compressed codes are most com 
monly found in printed television listings. The instant pro 
grammer decodes the compressed codes into channel, date, 
time-of-day and length commands which are then stored in 
the programmer's memory. When date and time of the pro 
gram in the memory that is scheduled the nearest to the 
current time coincides with the current time, as determined by 
an internal clock, the instant programmer, using an infrared 
transmitter and universal remote technology, sends infrared 
remote control signals to a cable box or a video recorder to 
change the channel to the correct channel and infrared remote 
control signals to a video recorder to turn the recorder on and 
begin recording. After the length for the program, stored in 
memory, has elapsed, an infrared remote control signal to stop 
recording is sent to the video recorder. 
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0011 Before the VCRPlus+programmer can be used, the 
user must perform an initial setup procedure. This procedure 
includes entering the brands and models of the user's video 
recorder and cable box into the programmer, setting the clock 
in the programmer, and entering a local channel map which 
maps “national channel numbers for certain networks and 
cable channels into the actual channel numbers used for these 
channels by the user's cable system. The instant programmer 
is manufactured with the infrared codes necessary to 
remotely control a wide variety of cable boxes and video 
recorders stored in ROM. The model and brands of the cable 
box and video recorder must be entered so that the instant 
programmer will use the correct ones of the infrared codes 
stored in ROM for the user's particular video recorder and 
cable box. 
0012. In a parent application to the present application, an 
alternate embodiment is disclosed in which the decoder, 
memory and infrared transmitter of the instant programmer 
are embedded in a video recorder. The 1 to 8 digit compressed 
codes are entered directly into the video recorder, either 
through keys on the video recorder or through a remote for the 
video recorder. The compressed codes are decoded by the 
Video recorder into channel, date, time-of-day and length 
commands and stored into the video recorder's memory. 
When the time and date of a program in memory coincides 
with the real time as supplied by the clock in the video 
recorder, the video recorder transmits, using its infrared trans 
mitter and universal remote technology, infrared remote con 
trol signals to a cable box that changes the channel tuned by 
the cable box to the desired channel. The video recorder then 
internally signals itself to begin recording the television sig 
nal received from the now correctly tuned cable box. When 
the length, stored in memory, has elapsed, the video recorder 
turns itself off. 

0013 Like with the VCRPlus+ instant programmer, 
before the video recorder with a built in instant programmer 
and remote control transmitter can be used, an initial setup 
procedure must be performed. The brand and model of cable 
box and the local channel map must be manually entered into 
the video recorder. 

0014. The present invention includes an improvement to 
the video recorder with a built in instant programmer and 
remote control transmitter. The invention involves download 
ing data over telephone lines from a remote site to the video 
recorder. In several embodiments the information down 
loaded is initial setup data that otherwise would have to be 
manually keyed in by the user. Instead, the user can call a 
customer service representative on the telephone and orally 
give the representative the information necessary to perform 
the initial setup. The representative then enters the necessary 
information into a computer which, in turn, downloads the 
data over the telephone line to the video recorder which has 
been connected to the telephone line. In various embodi 
ments, the video recorder is connected to the telephone line 
by a modular phone jack in the video recorder or through the 
telephone's earpiece which is held in the proximity of a 
microphone connected to the video recorder. In other embodi 
ments, data is downloaded first over a telephone line into a 
VCR remote control, instead of into the video recorder 
directly, in any of the ways that the data can be transmitted to 
the video recorder. Thereafter, the data is retransmitted from 
the VCR remote control to the video recorder through infra 
red remote control signals transmitted by the VCR remote and 
received by the video recorder. 
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0015. In any of these embodiments, the initial setup data is 
transferred and stored into the video recorder without the user 
having to key the information manually. 
0016. Another principal object of the invention is to 
embed the decoding means into a television. The television 
would then at the appropriate time distribute the proper com 
mands to a VCR and a cable box to record the desired pro 
gram. The user would use the television remote or controls on 
the television to enter the code that signifies the program to be 
recorded. The same television remote and controls on the 
television would also be used to perform normal television 
control functions, such as channel selection. When the codes 
are entered they are transmitted to the television and the 
decoder in the television, which decodes the codes into CDTL 
information and then the codes themselves and the CDTL 
information could be displayed “on screen” so that the user 
can verify that the proper codes have been entered. Then at the 
appropriate time the television would transmit the proper 
commands to a VCR and a cable box, if necessary, to com 
mand the recording of the selected program. This control 
function can be carried out by using an infrared link by 
placing infrared transmitters on the television cabinet, pref 
erably at the corners. The television circuitry would include 
the capability of storing or learning the infrared code proto 
cols for the VCR and the cable box. 

0017. Another principal object of the invention is to 
embed the decoding means into various equipments associ 
ated with television, such as a video cassette recorder, cable 
box or satellite receiver. In any system the decoding means 
would only have to be present in one of the equipments. Such 
as the cable box, which would then at the appropriate time 
distribute the proper commands to the other equipments such 
as a VCR and a satellite receiver to record the desired pro 
gram. The user would use the television remote or controls on 
the equipment with the decoder to enter the code that signifies 
the program to be recorded. The same television remote 
would also be used to perform normal television control func 
tions, such as channel selection. When the codes are entered 
they are transmitted to the equipment with the decoder, which 
decodes the codes into CDTL information. Then at the appro 
priate time the equipment with the decoder would transmit the 
proper commands to the other equipment Such as a VCR, 
satellite receiver and a cable box to command the recording of 
the selected program. This control function can be carried out 
by using an infrared link by coupling infrared transmitters on 
the equipment with the decoder. The infrared transmitter can 
be placed in an infrared dome on the equipment, mounted 
behind the front panel, attached to a mouse coupled via a 
cable to the equipment with the decoder with the mouse 
placed near the receiver, or attached to a stick on miniature 
mouse coupled via a cable to the equipment with the decoder 
with the miniature mouse attached to the device with the 
receiver. The equipment with the decoder would include the 
capability of storing or learning the infrared code protocols 
for the other equipment, such as a VCR, satellite receiver and 
a cable box. 

0018. Another embodiment of the invention includes a full 
function universal remote control capable of controlling vari 
ous home electronic devices. The functions of the buttons of 
the remote control and the infrared codes needed to perform 
the functions are programmed remotely, such as by transmis 
sions over telephone lines received by a microphone in the 
remote control. 
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0019. Other objects and many of the attendant features of 
this invention will be more readily appreciated as the same 
becomes better understood by reference to the following 
detailed descriptions and considered in connection with the 
accompanying drawings in which like reference symbols des 
ignate like parts throughout the figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0020 FIG. 1 is a schematic showing apparatus according 
to this invention with the code decoder means embedded in 
the video cassette recorder; 
0021 FIG. 2 is a schematic of the VCR embedded proces 
sors for command control and code decoding: 
0022 FIG. 3 is a schematic showing a preferred embodi 
ment according to this invention with the code decoder means 
embedded in a remote controller; 
0023 FIG. 4 is a schematic of the processor embedded in 
the remote controller; 
0024 FIG. 5 is a schematic of a universal remote control 
ler with the code decoder means embedded in the universal 
remote controller; 
0025 FIG. 6 is a flow graph of the G-code decoding tech 
nique; 
0026 FIG. 7 is a flow graph of the G-code encoding tech 
nique; 
0027 FIG. 8 is an illustration of part of a television calen 
dar according to this invention; 
0028 FIG. 9 is a flow chart for decoding for cable chan 
nels; 
0029 FIG. 10 is a flow chart for encoding for cable chan 
nels; 
0030 FIG. 11. is a flow graph of the G-code decoding for 
cable channels including conversion from assigned cable 
channel number to local cable carrier channel number; 
0031 FIG. 12 is a means for decoding including a stack 
memory; 
0032 
memory; 
0033 FIG. 14 is an operation flow chart for sending pro 
grams from remote control to main unit VCR: 
0034 FIG. 15 is a perspective view of an apparatus for 
using compressed codes for recorder preprogramming 
according to a preferred embodiment of the invention; 
0035 FIG. 16 is a front view of the apparatus of FIG. 15 
showing a forward facing light emitting diode; 
0036 FIG. 17 is a perspective view of the apparatus of 
FIG. 15 placed in a mounting stand; 
0037 FIG.17A is a front elevational view of the apparatus 
of FIG. 15 placed in the mounting stand as shown in FIG. 17: 
0038 FIG. 18 is a detail of the LCD display of the appa 
ratus of FIG. 15: 
0039 FIG. 19 is a perspective view showing a manner of 
placing the apparatus of FIG. 15 relative to a cable box and a 
VCR: 
0040 FIG. 20 is a perspective view showing a manner of 
placing the mounting stand with the apparatus of FIG. 15 
mounted thereon near a cable box and VCR; 
0041 FIG. 21 is a schematic showing apparatus for using 
compressed codes for recorder preprogramming according to 
a preferred embodiment of the invention; 
0042 FIG.22 is a detailed schematic showing a preferred 
embodiment of apparatus implementing the schematic of 
FIG. 21; 

FIG. 13 is a flow chart for program entry into stack 
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0043 FIG. 23 is a flow graph for program entry into the 
apparatus of FIG. 15: 
0044 FIG. 24 is a flow graph for review and program 
cancellation of programs entered into the apparatus of FIG. 
15: 
0045 FIG. 25 is a flow graph for executing recorder pre 
programming using compressed codes according to a pre 
ferred embodiment of the invention; 
0046 FIG. 26 is a flow graph for encoding program chan 
nel, date, time and length information into decimal com 
pressed codes; 
0047 FIG. 27 is a flow graph for decoding decimal com 
pressed codes into program channel, date, time and length 
information; 
0048 FIG. 28 is an embodiment of an assigned channel 
number/local channel number table; 
0049 FIG. 29 block diagram of a system including a tele 
vision having a G-code decoder, 
0050 FIG. 30 is a schematic of a television having a 
G-code decoder; 
0051 FIG. 31 is a schematic showing apparatus for a 
G-code decoder in a television having G-code decoding: 
0.052 FIG. 32 is a block diagram of a system including a 
television having a G-code decoder, a VCR, a cable box and 
a satellite receiver; 
0053 FIG.33 is a block diagram of a system including a 
VCR having a G-code decoder, a television, a cable box and 
a satellite receiver; 
0054 FIG. 34 is a block diagram of a system including a 
cable box having a G-code decoder, a television, a VCR, and 
a satellite receiver; 
0055 FIG. 35 is a block diagram of a system including a 
satellite receiver having a G-code decoder, a television, a 
VCR, and a cable box; 
0056 FIG. 36 is a perspective view showing a cable box 
placed on top of a VCR having an infrared transmitter behind 
the front panel which communicates to the cable box infrared 
receiver via reflection; 
0057 FIG. 37 is a perspective view showing a cable box 
placed on top of a VCR having an infrared transmitter inside 
a infrared dome on the top of the VCR which communicates 
to the cable box infrared receiver; 
0058 FIG. 38 is a perspective view of a VCR having an 
infrared transmitter inside a mouse coupled via a cable to the 
VCR with the mouse placed near the cable box infrared 
receiver; and 
0059 FIG. 39 is a perspective view of a VCR having an 
infrared transmitter inside a miniature mouse coupled via a 
cable to the VCR with the miniature mouse stuck onto the 
cable box near the infrared receiver. 
0060 FIG. 40 is a perspective view of a second apparatus 
for using compressed codes for recorder preprogramming 
according to a preferred embodiment of the invention. 
0061 FIG. 41 is a bottom view of the apparatus of FIG. 41 
showing a microphone hole and two electrical contact holes. 
0062 FIG. 42 shows the apparatus of FIG. 40 being used 
in conjunction with a telephone. 
0063 FIG. 43 is a schematic showing secondapparatus for 
using compressed codes for recorder preprogramming 
according to a preferred embodiment of the invention. 
0064 FIG. 44 is an alternate schematic showing second 
apparatus for using compressed codes for recorder prepro 
gramming according to a preferred embodiment of the inven 
tion. 
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0065 FIG. 45 is a perspective view of an apparatus for 
programming remote controls with memories according to a 
preferred embodiment of the invention. 
0066 FIG. 46 is a perspective view of the apparatus of 
FIG. 45 with the hinged lid in the open position. 
0067 FIG. 47 is a rear view of the apparatus of FIG. 45 
showing telephone and computer input/output ports. 
0068 FIG. 48 is a bottom view of the apparatus of FIG. 15 
showing electrical contact access holes. 
0069 FIG. 49 is a perspective view of the apparatus of 
FIG. 45 coupled to an apparatus according to FIG. 15. 
0070 FIG. 50 is a perspective view of the apparatus of 
FIG. 45 coupled to an apparatus according to FIG. 40. 
0071 FIG. 51 is a schematic showing apparatus for pro 
gramming remote controls with memories according to a 
preferred embodiment of the invention. 
0072 FIG. 52 is a schematic showing the electronic con 
nection between apparatus for programming remote controls 
with memories according to a preferred embodiment of the 
invention and a personal computer. 
0073 FIG.53 is a perspective view of a complete universal 
remote control capable of using compressed codes for 
recorder preprogramming according to a preferred embodi 
ment of the invention. 
0074 FIG. 54 is a front view of the apparatus of FIG. 53. 
0075 FIG.55 is a side view of the apparatus of FIG. 53 
showing a microphone opening and an electrical contact 
access hole. 
0076 FIG. 56 is a rear view of the apparatus of FIG. 53. 
0077 FIG. 57 is a back view of the apparatus of FIG. 53 
showing electrical contact access holes. 
0078 FIG. 58 is a block schematic of an embodiment of 
the apparatus of FIG. 53. 
007.9 FIG. 59 is a block schematic of an alternative 
embodiment of the apparatus of FIG. 53. 
0080 FIG. 60 is a flow chart of the process of remotely 
programming the apparatus of FIG. 53 over telephone lines. 
I0081 FIG. 61 shows the apparatus of FIG.53 in its upright 
position, resting on a coffee table on the apparatus rear Sur 
face. 
0082 FIG. 62 is a cross sectional view taken along line 7-7 
of FIG.S3. 
0083 FIG. 63 is a cross sectional view taken along line 8-8 
of FIG.S3. 
0084 FIG. 64 is a cross sectional view taken along line 9-9 
of FIG.S3. 
I0085 FIG. 65 is a perspective view of an alternative 
embodiment of the remote control of FIG. 53. 
I0086 FIG. 66 is a top view of the remote control of FIG. 
65. 

0087 FIG. 67 is a side view of the remote control of FIG. 
65. 

0088 FIG. 68 is a front view of the remote control of FIG. 
65. 
0089 FIG. 69 is a rear view of the remote control of FIG. 
65. 
0090 FIG. 70 is a bottom view of the remote control of 
FIG. 65. 
0091 FIG.71 is a perspective view of a second alternative 
embodiment of the remote control of FIG. 53. 
0092 FIG.72 is a top view of the remote control of FIG. 
71. 
0093 FIG. 73 is a side view of the remote control of FIG. 
71. 
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0094 FIG. 74 is a rear view of the remote control of FIG. 
71. 

0095 FIG. 75 is a front view of the remote control of FIG. 
71. 

0096 FIG. 76 is a bottom view of the remote control of 
FIG. 71. 
(0097 FIG. 77 is a block diagram of a system for down 
loading initial setup data from a remote site, through a remote 
control, to a video recorder capable of controlling other 
devices, according to a preferred embodiment. 
(0098 FIG. 78 is a flow diagram of a method for down 
loading initial setup data from a remote site, through a remote 
control, to a video recorder, according to a preferred embodi 
ment. 

(0099 FIG. 79 is a block diagram for an alternative 
embodiment of the system shown in FIG. 77. 
0100 FIG. 80 is a block diagram for an alternative 
embodiment of the system shown in FIG. 77. 
0101 FIG. 81 is a block diagram for an alternative 
embodiment of the system shown in FIG. 77. 
0102 FIG. 82 is a diagram of a system for downloading 
television program data to a telephone downloadable pro 
grammerfor control of video recorders and channel selectors. 
0103 FIG. 83 is a flow diagram showing the operation of 
the system shown in FIG. 82. 

DETAILED DESCRIPTION 

0104 Referring now to the drawings, and more particu 
larly, to FIG. 1, there is shown an apparatus for using encoded 
Video recorder/player timer preprogramming information 10 
according to this invention. The primary components include 
a remote controller 12 and a video cassette recorder/player 
with G-code decoder 14, which can be controlled by remote 
controller 12 via a command signal 16. The remote controller 
12 can have a number of keys, which include numerical keys 
20, G-code switch 22, function keys 24, program key 26 and 
power key 27. There are means in the remote controller 12 
that interprets each key as it is pressed and sends the proper 
command signal 16 to the VCR via an infra-red light emitting 
diode 28. Except for the G-code switch 22 on the remote 
controller 12 in FIG. 1, the remote controller 12 is essentially 
the same as any other remote controller in function. The 
G-code switch 22 is provided just to allow the user to lock the 
remote controller 12 in the G-code mode while using a 
G-code, which is the name given to the compressed code 
which is the encoded CDTL information, to perform timer 
preprogramming. 
0105. A G-code consists of 1 to 7 digits, although more 
could be used, and is associated with a particular program. A 
user would look up the G-code in a program guide and just 
enter the G-code on the remote controller 12, instead of the 
present state of the art, which requires that the user enter the 
actual channel, date, time and length (CDTL) commands. 
0106. In order to understand the advantages of using a 
G-code, it is helpful to describe the best of the current state of 
the art, which is "on screen programming with direct 
numerical entry. This technique involves about 18 keystrokes 
and the user has to keep switching his view back and forth 
between the TV screen and the remote controller while enter 
ing the CDTL information. This situation may be akin to a 
user having to dial an 18 digit telephone number while read 
ing it from a phone book. The number of keys involved and 
the switching back and forth of the eye tend to induce errors. 
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A typical keying sequence for timer recording using on 
screen CDTL programming is as follows: 

01.07 PROG 2 1 15 07302 08 00 204 PROG 
The first program (PROG) key 26 enters the programming 
mode. Then a sequence of numerical keys 20 are pushed. The 
2 means it is timer recording rather than time setting. The 1 
means the user is now entering the settings for program 1. The 
15 is the date. The 07 is starting hour. The 30 is a starting 
minute. The 2 means pm. The next sequence 08 00 2 is the 
stopping time. The 04 is channel number. Finally, the PROG 
is hit again to exit the program mode. 
0108) By contrast, this command could have been “coded 
and entered in a typical G-code sequence as follows: PROG 
1138 PROG To distinguish that the command is a coded 
G-code, the G-code switch 22 should be turned to the “ON” 
position. Instead of having a Switch, a separate key “G” can be 
used. The G-code programming keystroke sequence would 
then be: G 1138 PROG. 
0109 The use of a G-code does not preclude “on-screen' 
confirmation of the program information that has been 
entered. When the keystrokes “PROG 1138 PROG” are 
entered with the G-code switch in the “ON” position, the 
G-code would be decoded and the television could display the 
following message: 

PROGRAM DATE START TIME STOPTIME CHANNEL 

1138 15 7:30 PM 8:00 PM 4 

0110. In order for the G-code to be useful it must be 
decoded and apparatus for that purpose must be provided. 
Referring to FIG. 1, a video cassette recorder/player with 
G-code decoder 14 is provided to be used in conjunction with 
remote controller 12. The command signal 16 sent from the 
remote controller 12 is sensed by the photodiode 32 and 
converted to electrical signals by command signal receiver 
30. The electrical signals are sent to a command controller 36, 
which interprets the commands and determines how to 
respond to the commands. As shown in FIG. 1, it is also 
possible for the command controller 36 to receive commands 
from the manual controls 34 that are normally built into a 
VCR. If the command controller 36 determines that a G-code 
was received then the G-code will be sent to the G-code 
decoder 38 for decoding. The G-code decoder 38 converts the 
G-code into CDTL information, which is used by the com 
mand controller 36 to set the time/channel programming 40. 
Built into the VCR is a clock 42. This is normally provided in 
a VCR and is used to keep track of the date and time. The 
clock 42 is used primarily by the time? channel programming 
40 and the G-code decoder 38 functions. The time? channel 
programming 40 function is set up with CDTL information 
by the command controller 36. When the proper date and time 
is read from clock 42, then the time/channel programming 40 
function turns the record/playback 44 function “ON” to 
record. At the same time the tuner 46 is tuned to the proper 
channel in the television signal 18. Later the user can com 
mand the record/playback 44 function to a playback mode to 
watch the program via the television monitor 48. 
0111. An alternate way to control the recorder is to have 
the command controller 36 keep all the CDTL information 
instead of sending it to the time/channel programming 40. 
The command controller would also keep track of the time by 
periodically reading clock 42. The command controller 
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would then send commands to the time/channel program 
ming 40 to turn on and off the recorder and to tuner 46 to cause 
it to tune to the right channel at the right time according to the 
CDTL information. 

0112 The clock 42 is also an input to G-code decoder 38, 
which allows the G-code decoding to be a function of the 
clock, which lends a measure of security to the decoding 
technique and makes it harder to copy. Of course this requires 
that the encoding technique must also be a function of the 
clock. 

0113 A possible realization of the command controller 36 
and the G-code decoder 38 is shown in FIG. 2. The command 
controller 36 function can be realized with a microprocessor 
50, a random access memory 52 and a read only memory 54, 
which is used for program storage. The input/output 56 func 
tion is adapted to receive commands from the command sig 
nal receiver 30, the manual controls 34 and the clock 42, and 
to output signals to a display 35, the clock 42, and the time/ 
channel programming 40 function. If the microprocessor 50 
interprets that a G-code has been received, then the G-code is 
sent to microcontroller 60 for decoding. The microcontroller 
60 has an embedded random access memory 62 and an 
embedded read only memory 64 for program and table stor 
age. The clock 42 can be read by both microprocessor 50 and 
microcontroller 60. 

0114. An alternative to having microcontroller 60 perform 
the G-code decoding is to build the G-code decoding directly 
into the program stored in read only memory 54. This would 
eliminate the need for microcontroller 60. Of course, other 
hardware to perform the G-code decoding can also be used. 
The choice of which implementation to use is primarily an 
economic one. 

0115 The blocks in FIGS. 1 and 2 are well known in the 
prior art and are present in the following patents: Fields, U.S. 
Pat. No. 4,481,412; Scholz, U.S. Pat. No. 4,519,003; and 
Brugliera, U.S. Pat. No. 4,631,601. For example, clock 42 is 
analogous to element 7 in Scholz and element 17 in Brugliera. 
Other analogous elements are: command signal receiver 30 
and Scholz, 14 and Brugliera 12; tuner 46 and Scholz 6 and 
Brugliera 10; time/channel programming 40 and Scholz 8, 11 
and Brugliera 16; record & playback 44 and Scholz 1, 2, 4: 
command controller 36 and Scholz 11, 10 and Brugliera 12; 
microprocessor 50 and Fields 27: RAM 52 and Fields 34: 
ROM54 and Fields 33; manual controls 34 and Scholz 15, 16; 
and remote controller 12 and Scholz 26 and Brugliera 18. 
0116 FIG.3 illustrates an alternate preferred embodiment 
of this invention. In FIG.3a remote controller with embedded 
G-code decoder 80 is provided. The, remote controller with 
embedded G-code decoder 80 is very similar to remote con 
troller 12, except for the addition of the G-code decoder 82. 
Note that it is also possible in any remote controller to provide 
a display 84. The remote controller with embedded G-code 
decoder 80 would be used in conjunction with a normal video 
cassette recorder/player 70, which would not be required to 
have an embedded G-code decoder. The numerals for the 
subelements of video cassette recorder/player 70 are the same 
as described above for the video cassette recorder/player with 
G-code decoder 14 and have the same function, except for the 
absence of G-code decoder 38. This preferred embodiment 
has the advantage that it can be used in conjunction with 
VCRs that are presently being used. These do not have a 
G-code decoding capability. Replacing their remote control 
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lers with ones that have this capability built-in can vastly 
improve the capability to do timer preprogramming for a 
modest cost. 

0117 FIG. 4 illustrates a possible realization of the 
G-code decoder 82 built into the remote controller with 
embedded G-code decoder 80. A microcontroller 60 can be 
used as before to decode the G-code, as well as interface with 
the display 84, a clock 85, the keypad 88 and the light emitting 
diode 28. Alternately, otherhardware implementations can be 
used to perform the G-code decoding. The clock 85 is pro 
vided in the remote controller 80 so that the G-code decoder 
82 can be made to have the clock 85 as one of its inputs. This 
allows the G-code decoding to be a function of the clock 85, 
which lends a measure of security to the decoding technique 
and makes it harder to copy. 
0118. The remote controller with embedded G-code 
decoder as described above would send channel, date, time 
and length information to the video cassette recorder/player 
70, which would use the CDTL information for tuning into 
the correct channel and starting and stopping the recording 
function. The remote controller may have to be unique for 
each different video cassette recorder/player, because each 
brand or model may have different infrared pulses for each 
type of information sent Such as the channel number keys and 
start record and stop record keys. The particular infrared 
pulses used for each key type can be called the vocabulary of 
the particular remote controller. Each model may also have a 
different protocol or order of keys that need to be pushed to 
accomplish a function Such as timer preprogramming. The 
protocol or order of keys to accomplish a function can be 
called sentence structure. If there is a unique remote control 
ler built for each model type, then the proper vocabulary and 
sentence structure can be built directly into the remote con 
troller. 

0119) An alternate to having the remote controller with 
embedded G-code decoder send channel, date, time and 
length information to the video cassette recorder/player 70, is 
to have the remote controller with embedded G-code decoder 
perform more operations to simplify the interfacing problem 
with existing video cassette recorder/players. In particular, if 
the remote controller not only performs the G-code decoding 
to CDTL, but also keeps track of time via clock 85, then it is 
possible for the remote controller to send just channel, start 
record and stop commands to the video cassette recorder/ 
player. The channel, start and stop are usually basic one or two 
key commands, which means there is no complicated proto 
col or sentence structure involved. Thus, to communicate 
with a diverse set of video cassette recorder/player models it 
is only necessary to have memory within the remote control 
ler, such as ROM 64 of FIG. 4, for storing the protocol for all 
the models or at least a large subset. The G-code would be 
entered on the remote controller as before and decoded into 
channel, date, time and length information, which would be 
stored in the remote controller. Via clock 85, the time would 
be checked and when the correct time arrives the remote 
controller would automatically send out commands to the 
VCR unit fortuning to the correct channel and for starting and 
stopping the recording. It is estimated that only two (2) bytes 
per key for about 15 keys need to be stored for the vocabulary 
for each video cassette recorder/player model. Thus, to cover 
50 models would only require about 30*50–1500 bytes of 
memory in the remote controller. It would be necessary to 
position the remote controller properly with respect to the 

Sep. 30, 2010 

VCR unit so that the infrared signals sent by the remote 
controller are received by the unit. 
I0120 Another preferred embodiment is to provide a uni 
versal remote controller 90 with an embedded G-code 
decoder. Universal remote controllers provide the capability 
to mimic a number of different remote controllers. This 
reduces the number of remote controllers that a user needs to 
have. This is accomplished by having a learn function key 94 
function on the universal remote controller, as shown in FIG. 
5. If the learn function key 94 is pushed in conjunction with 
another key, the unit will enter into the learn mode. Incoming 
infra-red (IR) pulses from the remote controller to be learned 
are detected by the infra-red photodiode 96, filtered and 
wave-shaped into recognizable bit patterns before being 
recorded by a microcontroller into a battery-backed static 
RAM as the particular IR pulse pattern for that particular key. 
This is done for all the individual keys. 
I0121. An example of more complex learning is the follow 
ing. If the learn function key 94 in conjunction with the 
program key 26 are pushed when the G-code switch is “ON”. 
the unit will recognize that it is about to record the keying 
sequence of a predetermined specific example of timer pre 
programming of the particular VCR involved. The user will 
then enter the keying sequence from which the universal 
remote controller 90 can then deduce and record the protocol 
of the timer preprogramming sequence. This is necessary 
because different VCRs may have different timer prepro 
gramming command formats. 
I0122) If keys are pushed without the learn function key 94 
involved, the microcontroller should recognize it is now in the 
execute mode. If the key is one of the direct command keys, 
the microcontroller will read back from its static RAM the 
stored pulse sequence and send out command words through 
the output parallel I/O to pulse the output light emitting diode 
28. If the key is the PROG key and the G-code switch is 
“OFF, then the microcontroller should recognize the follow 
ing keys up to the next FROG key as a timer preprogramming 
CDTL command and send it out through the light emitting 
diode 28. If the G-code Switch 22 is set to “ON” and the 
program key 26 is pushed, the microcontroller should recog 
nize the following keys up to the next PROG key as a G-code 
command for timer preprogramming. It will decode the 
G-code into channel, date, start time and length (CDTL) and 
the microcontroller will then look up in its static RAM “dic 
tionary the associated infra-red pulse patterns and concat 
enate them together before sending them off through the 
output parallel I/O to pulse the light emitting diode 28 to send 
the whole message in one continuous stream to the VCR. 
I0123 FIG. 4 illustrates a possible realization of the 
G-code decoder 92 that could be built into the universal 
remote controller with embedded G-code decoder 90. A 
microcontroller 60 can be used as before to decode the 
G-code, as well as for interfacing with the input/output func 
tions including the photodiode 96. Alternately, the G-code 
decoding can be performed with other hardware implemen 
tations. 

0.124. The universal remote controller can also be used in 
another manner to simplify the interfacing problem with 
existing video cassette recorder/players. In particular, if the 
universal remote controller performs not only the G-code 
decoding to CDTL, but also keeps track of time via clock 85 
in FIG.4, then it is possible for the universal remote controller 
to send just channel, start record and stop commands to the 
video cassette recorder/player, which as explained before, are 
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usually basic one key commands, which means there is no 
complicated protocol or sentence structure involved. Thus, to 
communicate with a diverse set of video cassette recorder/ 
player models it is only necessary for the universal remote 
controller to “learn' each key of the remote controller it is 
replacing. The G-code would be entered on the universal 
remote controller as before and decoded into channel, date, 
time and length information, which would be stored in the 
universal remote controller. Via clock 85, the time would be 
checked and when the correct time arrives the universal 
remote controller would automatically send out commands to 
the VCR unit fortuning to the correct channel and for starting 
and stopping the recording. It would be necessary to position 
the universal remote controller properly with respect to the 
VCR unit so that the signals sent by the universal remote are 
received by the VCR unit. 
0.125. There are a number of ways that the G-code decod 
ing can be performed. The most obvious way is to just have a 
large look up table. The G-code would be the index. Unfor 
tunately, this would be very inefficient and result in a very 
expensive decoder due to the memory involved. The total 
storage involved is a function of the number of total combi 
nations. If we allow for 128 channels, 31 days in a month, 48 
on the hour and on the half hour start times in a twenty four 
hour day, and 16 length selections in half hour increments, 
then the total number of combinations is 128x31x48x16–3, 
047,424. This number of combinations can be represented by 
a 7 digit number. The address to the table would be the 7 digit 
number. In the worst case, this requires a look up table that has 
about 4,000,000 rows by 15 to 16 digital columns, depending 
on the particular protocol. These digital columns would cor 
respond to the CDTL information required for "on screen 
programming. Each digit could be represented by a 4 bit 
binary number. Thus, the total storage number of bits required 
for the look up table would be about 4,000,000x16x4–256, 
000,000. The present state of the art has about 1 million bits 
per chip. Thus, G-code decoding using a straightforward table 
look up would require a prohibitively expensive number of 
chips. 
0126 

a preferred G-code decoding technique. To understand 
G-code decoding, it is easiest to first explain the G-code 
encoding technique, for which FIG. 7 is the flow chart. Then 
the G-code decoding technique, which is the reverse of the 
G-code encoding will be explained. 
0127. The encoding of the G-codes can be done on any 
computer and is done prior to preparation of any program 
guide that would include G-codes. For each program that will 
be printed in the guide, a channel, date, time and length 
(CDTL) code 144 is entered in step 142. Step 146 separately 
reads the priority for the channel, date, time and length in the 
priority vector storage 122, which can be stored in read only 
memory 64. The priority vector storage 122 contains four 
tables: a priority vector C table 124, a priority vector D table 
126, a priority vector T table 128 and a priority vector L. table 
130. 

0128. The channel priority table is ordered so that the most 
frequently used channels have a low priority number. 
0129. An example of the data that is in priority vector C 
table 124 follows. 

Fortunately, there are much more clever ways of 
performing the G-code decoding. FIG. 6 is a flow diagram of 
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priority O 1 2 3 4 5 6 7 

0.130 Generally the dates of a month all have an equal 
priority, so the low number days in a month and the low 
number priorities would correspond in the priority vector D 
table as in the following example. 

date 

priority O 1 2 3 4 5 6 7 

I0131 The priority of the start times would be arranged so 
that prime time would have a low priority number and pro 
grams in the dead of the night would have a high priority 
number. For example, the priority vector T table would con 
tain: 

time 

6:30 pm 7:00 pm 8:00 pm 7:30 pm 

priority O 1 2 3 

0.132. An example of the data that is in the priority vector 
L table 130 is the following: 

length of program (hours 

O.S 1.O 2.0 1.5 3.0 

priority O 1 2 3 4 

0.133 Suppose the channel date time length (CDTL) 144 
data is 5 1019.001.5, which means channel 5, 10th day of the 
month, 7:00 PM, and 1.5 hours in length, then for the above 
example the C, D, T, L, data 148, which are the result of 
looking up the priorities for channel, date, time and length in 
priority tables 124, 126, 128 and 130 of FIG. 7, would be 49 
13. Step 150 converts C, D, T, L, data to binary numbers. 
The number of binary bits in each conversion is determined 
by the number of combinations involved. Seven bits for C. 
which can be denoted as C. C C C C C C, would provide 
for 128 channels. Five bits for Dp, which can be denoted as Ds 
D. D. D. D., would provide for 31 days in a month. Six bits 
for T, which can be denoted as Ta Ts Ta Ts T, T1, would 
provide for 48 start times on each half hour of a twenty four 
hour day. Four bits for length, which can be denoted as La L 
L. L., would provide for a program length of up to 8 hours in 
half hour steps. Together there are 7+5+6+4–22 bits of infor 
mation, which correspond to 2*22=4,194,304 combina 
tions. 
I0134. The next step is to use bit hierarchy key 120, which 
can be stored in read only memory 64 to reorder the 22 bits. 
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The bit hierarchy key 120 can be any ordering of the 22 bits. 
For example, the bit hierarchy key might be: 

L8 C3 . . . T2 C2 T1 C L Ds Da D3 D2 D1 

22 21 ... 10 9 8 7 6 5 4 3 2 1 

0135) Ideally the bit hierarchy key is ordered so that pro 
grams most likely to be the Subject of timer preprogramming 
would have a low value binary number, which would elimi 
nate keystrokes for timer preprogramming the most popular 
programs. Since all the date information has equal priority, 
then the Ds D. D. D. D. bits are first. Next T. CL are used, 
because for whatever date it is necessary to have a time 
channel and length and TCL are the most probable in each 
case due to the ordering of the priority vectors in priority 
vector storage 122. The next bit in the hierarchy key is deter 
mined by the differential probabilities of the various combi 
nations. One must know the probabilities of all the channels, 
times and lengths for this calculation to be performed. 
0.136 For example, the probability for channels may be: 

channel 

4 7 2 3 S 6 11 13 

priority O 1 2 3 4 5 6 7 
probability (%) 5 4.3 4 3 2.9 2.1 2 1.8 

The probabilities for times might be: 

time 

6:30 pm 7:00 pm 8:00 pm 7:30 pm 

priority O 1 2 3 
probability (%) 8 7.8 6 5 

And, the probabilities for lengths might be: 

length of program (hours 

O.S 1.O 2.0 1.5 3.0 

priority O 1 2 3 4 
probability (%) 50 2O 15 5 4 

0.137 The probabilities associated with each channel, time 
and length, as illustrated above, are used to determine the 
proper ordering. Since the priority vector tables are already 
ordered by the most popular channel, time, and length, the 
order in which to select between the various binary bits for 
one table, for example selecting between the C C C C C. 
CC bits, is already known. The C bit would be selected first 
because as the lowest order binary bit it would select between 
the first two entries in the channel priority table. Then the C. 
bit would be selected and so on. Similarly, the T and L. bits 
would be used before any of the other time and length bits. A 
combination of the CT, L, and Ds D. D. D. Dibits should 
be used first, so that all the information is available for a 
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channel, date, time and length. The Ds D. D. D. D. bits are all 
used because the date bits all have equal priority and all are 
needed to specify a date even if some of the bits are binary 
ZO. 

0.138. At this point the bit hierarchy key could be: 
0.139. T. C. L. D. D. D. D. D. 

The first channel binary bit C by itself can only select 
between 2'-2 channels, and the first two channels have a 
probability percent of 5 and 4.3, respectively. So the differ 
ential probability of C is 9.3. Similarly, the differential prob 
ability of T is 8+7.8=15.8, and the differential probability of 
L is 50+20–70. If the rules for ordering the bit hierarchy key 
are strictly followed, then the first 8 bits of the bit hierarchy 
key should be ordered as: 

0140 T. L. D. D. D. D. D. 
because L has the highest differential priority so it should be 
next most significant bit after Ds, followed by T as the next 
most significant bit, and then C as the next most significant 
bit. Notice that the bit hierarchy key starts with the least 
significant bit D, and then is filled in with the highest differ 
ential probability bits. This is for the purpose of constructing 
the most compact codes for popular programs. 
0.141. The question at this point in the encoding process is 
what should the next most significant bit in the hierarchy key 
be: T. C., or L. This is again determined by the differential 
probabilities, which can be calculated from the above tables 
for each bit. Since we are dealing with binary bits, the C in 
combination with C, selects between 2–4 channels or 2 more 
channels over C alone. The differential probability for C is 
then the additional probabilities of these two additional chan 
nels and for the example this is:4+3–7. In a similar manner C. 
in combination with C, and C selects between 2–8 more 
channels over the combination of C and C. So the differen 
tial probability of C is the additional probabilities of these 
four additional channels and for the example this is: 2.9+2. 
1+2+1.8-8.8. In a similar manner, the differential probabili 
ties ofT and L. can be calculated to be 6+5=11 and 15+5=20, 
respectively. Once all the differential probabilities are calcu 
lated, the next step is determining which combinations of bits 
are more probable. 
0142. Now for the above example, which combination is 
more probable: T with C. L., or C with T. L., or L with T. 
C. This will determine the next bit in the key. So, which is 
greater: 11x9.3x70–7161; 7x15.8x70–7742; or 20x15.8x9. 
3-2938.8? In this case the combination with the greatest 
probability is 7x15.8x70–7742, which corresponds to C. 
with T. L. So, C is selected as the next bit in the bit hierarchy 
key. 
0143. The next bit is selected in the same way. Which 
combination is more probable: C with TL, or T with C or 
C and L, or L with C or C and T. For the example shown, 
which has the greatest probability: 8.8x15.8x70=9732.8; 11x 
(9.3+7)x70–12551; or 20x(9.3+7)x15.8=5150.8? In this 
case the combination with the greatest probability is 11 x(9. 
3+7)x70–12551, which corresponds to T, with C or C and 
L. So, T is selected as the next bit in the bit hierarchy key. 
This procedure is repeated for all the differential probabilities 
until the entire key is found. 
0144. Alternately, the bit hierarchy key can be just some 
arbitrary sequence of the bits. It is also possible to make the 
priority vectors interdependent, such as making the length 
priority vector dependent on different groups of channels. 
Another technique is to make the bit hierarchy key 120 and 
the priority vector tables 122, a function of clock 42, as shown 
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in FIG.7. This makes it very difficult for the key and therefore 
the coding technique to be duplicated or copied. 
0145 For example it is possible to scramble the date bits in 
the bit hierarchy key 120 as a function of the clock. Changing 
the order of the bits as a function of the clock would not 
change the effectiveness of the bit hierarchy key in reducing 
the number of binary bits for the most popular programs, 
because the date bits all are of equal priority. This could be as 
simple as Switching the D and Ds bits periodically, such as 
every day or week. Thus the bit hierarchy key 120 would 
switch between 

C T L Ds D. D. D2 D1 and 
C T L Di Da D3 D2 Ds. 

Clearly other permutations of the bit hierarchy key as a func 
tion of the clock are possible. 
0146 The priority vector tables could also be scrambled as 
a function of the clock. For example, the first two channels in 
the priority channel table could just be swapped periodically. 
If this technique is followed, then the C of 148 in FIG. 7 
would change as a function of the clock 42. For example, 

channel 

priority O 1 2 3 4 5 6 7 

would change periodically to: 

priority O 1 2 3 4 5 6 7 

0147 This would be a fairly subtle security technique, 
because a decoder that was otherwise correct would only fail 
if those first two channels were being used. Other clock 
dependencies are also possible to provide security for the 
coding technique. 
0148 However it is derived, the bit hierarchy key 120 is 
determined and stored. In step 154 the binary bits of C, D, 
T. L. are rearranged according to the bit hierarchy key 120 to 
create one 22 bit binary number. Then the resulting 22 bit 
binary number is converted to decimal in the convert binary 
number to decimal G-code step 156. The resultis G-code 158. 
0149. If the priority vector and the bit hierarchy key are 
well matched to the viewing habits of the general population, 
then it is expected that the more popular programs would 
require no more than 3 or 4 digits for the G-code. 
0150. Now that the encoding technique has been explained 
the decoding technique is just reversing the coding technique. 
This is done according to the flow chart of FIG. 6. This is the 
preferred G-code decoding that can be built into G-code 
decoder38 in VCR 14 or the remote controller G-code decod 
ers 82 and 92 in FIGS. 3 and 5. 
0151. The first step 102 is to enter G-code 104. Next the 
G-code 104 is converted to a 22 bit binary number in step 106. 
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Then the bits are reordered in step 108 according to the bit 
hierarchy key 120 to obtain the reordered bits 110. Then the 
bits are grouped together and converted to decimal form in 
step 112. At this point we obtain C, D, T, L, data 114, 
which are the indices to the priority vector tables. For the 
above example, we would have at this step the vector 49 13. 
This C, D, T, L, data 114 is then used in step 116 to look up 
channel, date, time, and length in priority vector storage 122. 
The CDTL118 for the example above is 5 1019.001.5, which 
means channel 5, 10th day of the month, 7:00 PM, and 1.5 
hours in length. 
0152. If the coding technique is a function of the clock 
then it is also necessary to make the decoding technique a 
function of the clock. It is possible to make the bit hierarchy 
key 120 and the priority vector tables 122, a function of clock 
42, as shown in FIG. 6. This again makes it very difficult for 
the key and therefore the coding technique to be duplicated or 
copied. It is also possible to have the decoding and encoding 
techniques dependent on any other predetermined or prepro 
grammable algorithm. 
0153. Although the above G-code encoding and decoding 
technique is a preferred embodiment, it should be understood 
that there are many ways to perform the intent of the invention 
which is to reduce the number of keystrokes required for 
timer preprogramming. To accomplish this goal there are 
many ways to perform the G-code encoding and decoding. 
There are also many ways to make the encoding and decoding 
technique more secure besides just making the encoding and 
decoding a function of the clock. This security can be the 
result of any predetermined or preprogrammed algorithm. 
0154 It is possible in the G-code coding and decoding 
techniques to use mixed radix number systems instead of 
binary numbers. For example, suppose that there are only 35 
channels, which would require 6 binary bits to be represented: 
however, 6 binary bits can represent 64 channels, because 
2–64. The result is that in a binary number system there are 
29 unnecessary positions. This can have the effect of possibly 
making a particular G-code longer than it really needs to be. 
A mixed radix number system can avoid this result. For 
example, for the case of 35 channels, a mixed radix number 
system with the factors of 7 and 5' can represent 35 combi 
nations without any empty space in the code. The allowed 
numbers for the 7' factor are 0, 1, 2, 3, and 4. The allowed 
numbers for the 5' factor are 0, 1, 2, 3, 4, 5, and 6. For 
example, digital 0 is represented in the mixed radix number 
system as 00. The digital number 34 is represented in the 
mixed radix number system as 46, because 4*7+6*5'-34. 
The major advantage of a mixed radix number system is in 
prioritizing the hierarchy key. If the first 5 channels have 
about equal priority and the next 30 are also about equal, then 
the mixed radix number system allows the two tiers to be 
accurately represented. This is not to say that a mixed radix 
number system is necessarily preferable. Binary numbers are 
easier to represent in a computer and use of a fixed radix 
number system such as binary numbers allows a pyramid of 
prioritization to be easily represented in the hierarchy key. 
0.155. Another feature that is desirable in all of the 
embodiments is the capability to key in the G-code once for a 
program and then have the resulting CDTL information used 
daily or weekly. Ordinarily the CDTL information is dis 
carded once it is used. In the case of daily or weekly recording 
of the same program, the CDTI, information is stored and 
used until it is cancelled. The desire to repeat the program 
daily or weekly can be performed by having a “WEEKLY” or 
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“DAILY' button on the remote controller or built into the 
VCR manual controls. Another way is to use one key, such as 
the PROG key and push it multiple times within a certain 
period of time such as twice to specify daily or thrice to 
specify weekly. For example, if the G-code switch is “ON” 
and the G-code for the desired program is 99 then daily 
recording of the program can be selected by the following 
keystrokes: 
0156 “PROG 99 DAILY PROG” 
or by: 
0157, “PROG 99 PROG PROG”. 
The G-code 99 would be converted to CDTL information, 
which would be stored and used daily in this case. The record 
ing would begin on the date specified and continue daily after 
that using the same channel time and length information. A 
slight twist is that daily recording could be automatically 
Suspended during the weekends, because most daily pro 
grams are different on Saturday and Sunday. 
0158. Once a daily or weekly program is set up, then it can 
be used indefinitely. If it is desired to cancel a program and if 
there is a “CANCEL button on the remote controller or 
manual control for the VCR, then one way to cancel a pro 
gram (whether it is a normal CDTL, daily or weekly entry) is 
to key in the following: 
0159. “PROG XX CANCEL, where Xx is the G-code. 
Again as before there are alternate ways of accomplishing 
this. 
0160 If 'on screen programming is available, then the 
programs that have been selected for timer preprogramming 
could be reviewed on the screen. The daily and weekly pro 
grams would have an indication of their type. Also the 
G-codes could be displayed along with the corresponding 
CDTL information. This would make it quite easy to review 
the current "menu' and either add more programs or cancel 
programs as desired. 
0161. A television calendar 200 according to this inven 
tion is illustrated in FIG.8. As shown, the television calendar 
has multiple day of year sections 202, multiple day sections 
204, multiple time of day sections 206, channel identifiers 
208, and descriptive program identifiers 210, including the 
name of the program, arranged in a manner that is common in 
television guide publications. Arranged in relation to each 
channel identifier is a compressed code indication 212 or 
G-code containing the channel, date, time and length infor 
mation for that entry in the television calendar. FIG. 8 shows 
how easy it is to perform timer programming. All one needs to 
do is find the program one wants to watch and enter the 
compressed code shown in the compressed code indication. 
This is in contrast to having to deal with all the channel, date, 
time and length entries separately. At least the channel, date 
and time are explicitly stated in the television guide. The 
length is usually only available by searching the guide to find 
the time of day section 206 where a new program begins and 
then performing some arithmetic to find the length of the 
program. Using the compressed G-code avoids all these com 
plications. 
0162 For cable television programs, there is an additional 
issue that needs to be addressed for the compressed G-code to 
be useful. In a normal television guide, CDTL information is 
available for all the normal broadcast channels in the form of 
numbers including the channel numbers, such as channel 4 or 
7. However, for cable channels like HBO, ESPN etc., only the 
names of the channels are provided in most television listings. 
The reason for this is that in Some metropolitan areas, such as 
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Los Angeles, there may be only one (1) edition of television 
guide, but there may be quite a few cable carriers, each of 
which may assign HBO or ESPN to different cable channel 
numbers. In order for a compressed code Such as the G-code 
to be applicable to the cable channels as published by a wide 
area television guide publication, the following approach can 
be used. 

0163 First, all the cable channels would be permanently 
assigned a unique number, which would be valid across the 
nation. For example, we could assign ESPN to cable channel 
1, HBO as cable channel 2, SHO as cable channel 3, etc. This 
assignment would be published by the television guide pub 
lications. 

0164. The video cassette recorder apparatus, such as the 
remote controller, the VCR unit or both, could then be pro 
vided with two (2) extra modes: “set and “cable channel”. 
One way of providing the user interface to these modes would 
be to provide two (2) extra buttons: one called SET and one 
called CABLE CHANNEL. The buttons could be located on 
the video cassette recorder unit itself or located on a remote 
controller, as shown in FIGS. 1, 3 and 5, where SET is ele 
ment 168 and CABLE CHANNEL is element 170. Of course, 
other user interfaces are possible. 
0.165 Next, the television viewer would have to go 
through a one-time “setting procedure of his VCR for all the 
cable channels that he would likely watch. This “setting 
procedure would relate each of the assigned numbers for each 
cable channel to the channel number of the local cable carrier. 
For example, Suppose that the local cable carrier uses channel 
6 for ESPN, then cable channel number 1 could be assigned to 
ESPN, as shown in the following table. 

Assigned 
Cable Channel Cable Chan. Channel Number in 
Name No. the local cable carrier 

ESPN 1 6 
HBO 2 24 
SHO 3 23 

DIS 8 25 

The user could perform the “setting procedure by pushing 
the buttons on his remote controller as follows: 

0166 SET 06 CABLE CHANNEL 1 PROGRAM 
0167 SET 24 CABLE CHANNEL 2 PROGRAM 
0168 SET 23 CABLE CHANNEL 3 PROGRAM 
0169. SET 25 CABLE CHANNEL 8 PROGRAM 
0170 The “setting procedure would create a cable chan 
nel address table 162, which would be loaded into RAM52 of 
command controller 36. For the above example, the cable 
channel address table 162 would have the following informa 
tion. 

CABLE CHANNEL ADDRESS TABLE 162 

1 6 
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-continued 

CABLE CHANNEL ADDRESS TABLE 162 

3 23 

(0171 After the “setting procedure is performed, the TV 
viewer can now select cable channels for viewing by the old 
way: eg. pushing the keypad buttons 24 will select HBO. He 
can also do it the new way: eg. by pushing CABLE CHAN 
NEL 2, which will also select HBO. The advantage of the new 
way is that the television guide will publish C2 next to the 
program description, so the viewer will just look up the 
assigned channel number identifier instead of having to 
remember that HBO is local cable channel 24. When the 
CABLE CHANNEL button is pushed, command controller 
36 knows that it will look up the local cable channel number 
in cable channel address table 162 to tune the VCR to the 
correct channel. 
0172 For timer preprogramming and for using the com 
pressed G-code, a way to differentiate between broadcast and 
cable channels is to add an eighth channel bit, which would be 
set to 0 for normal broadcast channels and 1 for cable chan 
nels such as HBO. This eighth channel bit could be one of the 
low order bits such as the third bit C out of the eight channel 
bits, so that the number of bits to specify popular channels is 
minimized, whether they be normal broadcast or cable chan 
nels. For a normal broadcast channel, the 7 other bits can be 
decoded according to priority vector C table 124. For a cable 
channel, the 7 other bits can be decoded according to a sepa 
rate cable channel priority vector table 160, which could be 
Stored in ROM 54 of microcontroller 36. The cable channel 
priority vector table can be set ahead of time for the entire 
country or at least for an area covered by a particular wide 
area television guide publication. 
0173 A television guide that carries the compressed code 
known as the G-code will now print the cable channel infor 
mation as follows: 

6:30 pm 
HBOXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXX(program description)XXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

C2) (4679) 

The C2 in front of HBO reminds the viewer that he needs 
only to push CABLE CHANNEL 2 to select HBO. The 
(4679) is the G-code indication for this particular program. 
0.174 FIG. 8 shows a section of a television guide. The 
cable channels all have an assigned cable channel number 188 
in front of the cable channel mnemonic. Other than that the 
cable channel information is arranged the same as the broad 
cast channels with a compressed G-code 212 associated with 
the channel. 
0175 For timer preprogramming, the viewer need only 
enter the number 4679 according to the unit's G-code entry 
procedure, eg. PROG 4679 PROG. The G-code decoder unit 
will decode this G-code into "cable channel 2 and will also 
signal the command controller 36 with a cable channel signal 
164, as shown in FIGS. 1 and 2, because the extra channel bit 
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will be “1” which distinguishes that the G-code is for a cable 
channel; then, since the association of “cable channel 2 with 
channel 24 has been established earlier in the “setting pro 
cedure, the command controller, if it has received a cable 
channel signal, will immediately look up 2 in the cable chan 
nel address table 162 to translate it to cable channel 24, which 
will be used as the recording channel at the appropriate time. 
By associating the G-code with the assigned cable channel 
number rather than the local cable channel number, the 
G-code for that program will be valid in the whole local area, 
which may have many different cable carriers each of which 
may have different local cable channel numbers. 
0176) To include the cable channel compressed G-code 
feature, the decoding and encoding algorithms are as shown 
in FIGS. 9 and 10, respectively. The encoding should be 
explained first before the decoding. The primary change in 
FIG. 10 from FIG. 7 is that a cable channel priority vector 
table 160 has been added and is used in look up priority step 
180 if a cable channel is being encoded. Also if a cable 
channel is being encoded then the cable channel bit is added 
in the correct bit position in the convert C.DTL, to binary 
numbers step 182. This could be bit C, as discussed before. 
The bit hierarchy key could be determined as before to com 
press the number of bits in the most popular programs; how 
ever, it needs to be 23 bits long to accommodate the cable 
channel bit. The maximum compressed G-code length could 
still be 7 digits, because 2'-8.388,608. 
0177. The decoding is shown in FIG. 9 and is just the 
reverse of the encoding process. After step 108, test cable 
channel bit 174 is added and effectively tests the cable chan 
nel bit to determine if it is a “1”. If so then the command 
controller 36 is signaled via cable channel signal 164 of FIGS. 
1 and 2 that the CDTL118 that will be sent to it from G-code 
decoder 38 is for a cable channel. Then the command con 
troller knows to look up the local cable carrier channel num 
ber based on the assigned cable channel number. In step 176 
of FIG.9, the priority vector tables including the cable chan 
nel priority vector table 160 are used to lookup the CDTL118 
information. 
0.178 An alternate to having the command controller 
receive a cable channel signal 164 is for the G-code decoder 
to performall of the decoding including the conversion from 
assigned cable channel number to local cable carrier number. 
This would be the case for the remote controller implemen 
tation of FIG. 3. FIG. 11 shows the implementation of the 
entire decode algorithm if this step is included. All that needs 
to be added is convert assigned channel to local cable carrier 
channel step 166, which performs a look up in cable channel 
address table 162, if the cable channel bit indicates that a 
cable channel is involved. Step 166 effectively replaces step 
174 in FIG. 9. 

0179 Another issue that needs addressing is the number of 
programs that can be preprogrammed. Since the G-code 
greatly simplifies the process of entering programs, it is likely 
that the user will quickly learn and want to enter a large 
number of programs; however, some existing VCRs can only 
store up to four (4) programs, while Some can store as many 
as eight. Thus, the user may get easily frustrated by the 
programming limitations of the VCR. 
0180. One approach to this problem, is to perform the 
compressed G-code decoding in the remote controller and 
provide enough memory there to store a large number of 
programs, eg. 20 or 40. The remote controller would have the 
capability of transferring periodically several of these stored 
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programs at a time to the VCR main unit. To provide this 
capability, extra memory called Stack memory 76 is required 
inside the remote unit, as shown in FIG. 12, which other than 
that is identical to FIG. 4. Stack memory 76 can be imple 
mented with a random access memory, which may in fact 
reside in the microcontroller itself, such as RAM 62. 
0181. The stack memory 76 is where new entry, insertion 
& deletion of timer preprogramming information is carried 
out. It is also where editing takes place. The top memory 
locations of the stack, for example the first 4 locations, cor 
respond exactly to the available timer preprogramming 
memory in the VCR main unit. Whenever the top of the stack 
memory is changed, the new information will be sent over to 
the VCR main unit to update it. 
0182 FIG. 13 shows the sequence of events when the user 
enters a G-code program on the keypad of the remote con 
troller. For illustration purposes, suppose the VCR main unit 
can only handle four (4) programs. Suppose also that the stack 
memory capacity is 20 timer preprograms. Referring to the 
flow chart in FIG. 13, when the user enters a G-code in step 
230, the microcontroller 60 first decodes it into the CDTL 
information in step 234 and displays it on the display unit with 
the additional word “entered also displayed. The microcon 
troller then enters the decoded program into the stack 
memory in step 236. 
0183 If this is the first program entered, it is placed at the 
top location of the stack memory. If there are already pro 
grams in the stack memory, the newly entered program will 
first be provisionally placed at the bottom of the stack 
memory. The stack memory will then be sorted into the cor 
rect temporal order in step 240, so that the earliest program in 
time will appear in the top location and the last program in 
time will be at the bottom. Notice that the nature of the 
temporally sorted Stack memory is such that if stack memory 
location n is altered, then all the locations below it will be 
altered. 
0184 For example, suppose the stack memory has six (6) 
entries already temporally ordered, and a new entry is entered 
whose temporal ordering places it in location 3 (1 being the 
top location). If this entry is placed into location 3, informa 
tion which was in location3, 4, 5, 6 will be shifted to locations 
4, 5, 6, and 7. Locations 1 and 2 will remain unchanged. 
0185. The microcontroller 60, after doing the temporal 
ordering, checks in step 242 whether the first n entries have 
changed from before, where for the current example n equals 
4. In this case, since a new program has been entered into 
location 3, what used to be in location 3 now moves to loca 
tion 4. Since the VCR's main unit program menu of 4 entries 
should correspond exactly to location 1 through 4 of the stack 
memory, entries 3 and 4 on the VCR main unit must now be 
revised. The microcontroller therefore sends out the new 
entries 3 & 4 to the main unit, in step 244 of FIG. 13. If the 
newly entered program, after temporal ordering, gets entered 
into location 5, then entries 1 through 4 have not changed 
from before and the microcontroller will not send any mes 
sage to the VCR main unit and the microcontroller will just 
resume monitoring the clock 85 and the keyboard 88 as per 
step 246. It is assumed that when the user enters the G-code in 
step 230, the remote controller is pointed at the VCR main 
unit. The other steps of FIG. 13 happen so fast that the 
changes are sent in step 244 while the remote controller is still 
being pointed at the VCR main unit. 
0186 If the user decides to delete a program in step 232, 
the deletion is first carried out in the stack memory. If the first 
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4 entries are affected, the microcontroller will send the 
revised information over to the VCR main unit. If the first 4 
entries are not affected, then again the remote controller unit 
will not send anything. The deletion will only change the 
lower part of the stack (lower meaning location 5 to 20). This 
new information will be sent over to the VCR main unit at the 
appropriate time. 
0187. In the meantime, the VCR main unit will be carrying 
out its timer programming function, completing its timing 
preprogramming entries one by one. By the time all 4 record 
ing entries have been completed, the stack in the remote must 
send some new entries over to “replenish the VCR main unit 
(if the stack has more than 4 entries). 
0188 The real time clock 85 in the remote controller unit 

is monitored by the microcontroller to determine when the 
programs in the main unit have been used up. Referring to the 
flow chart in FIG. 14, the microcontroller periodically checks 
the clock and the times for the programs at the top of the stack 
in step 250 (say the first 4 entries), which are identical to the 
VCR's main unit's menu. If on one of the periodic checks, it 
is determined that the recording of the main unit's menu is 
complete, then if there are more entries in the stack, which is 
tested in step 252, the display unit will be set to a blinking 
mode or display a blinking message in step 258 to alert the 
user to send more programs. Next time the user picks up the 
remote unit, the blinking will remind him that the VCR main 
unit's program menu has been completed and it is time to 
replenish the VCR main unit with program entries stored in 
the remote. The user simply picks up the remote and points it 
towards the VCR main unit and presses “ENTER''. This will 
“pop” the top of the stack memory in step 260, i.e. pop all the 
entries in the stack up by four locations. The microcontroller 
will then send the new “top of the stack” (i.e. top 4 entries) 
over to the VCR main unit in step 262. This process will repeat 
until the whole stack has been emptied. 
0189 Another preferred embodiment of an apparatus for 
using compressed codes for recorder preprogramming is the 
instant programmer 300 of FIG. 15. The instant programmer 
300 has number keys 302, which are numbered 0 through 9, a 
CANCEL key 304, a REVIEW key 306, a WEEKLY key 308, 
a ONCE key 310 and a DAILY (M-F) key 312, which are used 
to program the instant programmer 300. A lid normally cov 
ers other keys, which are used to setup the instant programmer 
300. When lid 314 is lifted, the following keys are revealed: 
SAVE key 316, ENTER key 318, CLOCK key 320, CH key 
322, ADDTIME key 324, VCR key 326, CABLE key 328, 
and TEST key 330. Other features of instant programmer 300 
shown on FIG. 15 are: liquid crystal display 350 and red 
warning light emitting diode 332. The front elevation view 
FIG. 16 of instant programmer 300 shows front infrared (IR) 
diode 340 mounted on the front side 338. By placing instant 
programmer 300 in front of the equipment to be programmed 
such as video cassette recorder 370, cable box 372, and tele 
vision374, as shown in FIG. 19, the front infrared (IR) diode 
340 can transmit signals to control program recording. An IR 
transparent cover 336 covers additional IR transmission 
diodes, which are explained below. 
0.190 FIG. 18 shows a detail of the liquid crystal display 
350. Certain text 354 is at various times visible on the display 
and there is an entry area 356. Time bars 352 are displayed at 
the bottom of the display and their function is described 
below. 
0191) A companion element to the instant programmer 
300 is the mounting stand 360, shown in FIG. 17, which is 
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designed to hold instant programmer 300 between left raised 
side 362 and right raised side 364. The instant programmer 
300 is slid between left raised side 362 and right raised side 
364 until coming to a stop at front alignment flange 365, 
which is at the front of mounting stand 360 and connected 
across left raised side 362 and right raised side 364, as shown 
in FIG. 17A. Together elements 362. 364 and 365 provide 
alignment for instant programmer 300 so that IR transparent 
cover 336 and the IR diodes 342, 344, 346 and 348, shown in 
FIG. 17 are properly aligned for transmission, when the 
instant programmer is used as shown in FIG. 20. The mount 
ing stand 360 has an alignment flange 366, which has the 
purpose of aligning the back edge of mounting stand 360, 
which is defined as the edge along which alignment flange 
366 is located, along the front side of a cable box or VCR, or 
similar unit as shown in FIG. 20. When aligned as shown in 
FIG. 20, the mounting stand 360 aligns the instant program 
mer300 so that the left IR diode 342, down IR diode 344, two 
backIR diodes 346 and right IR diode 348, as shown in FIG. 
17, are in position to transmit signals to video cassette 
recorder 370 and cable box 372, as necessary. If the VCR 
and/or cable box functions are located within the television 
374 itself, then the instant programmer 300 could be posi 
tioned to transmit to the television374, either in the manner of 
FIG. 19 or by placing the mounting stand on top of the 
television in the manner of FIG. 20. 

0.192 By using mounting stand 360, the user only need to 
align the mounting stand 360, and the instant programmer 
300 once with the equipment to be programmed rather than 
having the user remember to keep the instant programmer 300 
in the correct location to transmit via front infrared (IR) diode 
340, as shown in FIG. 19. Current experience with various 
remote controllers shows that it is difficult at best to keep a 
remote controller in a fixed location, for example, on a coffee 
table. The mounting stand 360 solves this problem by locat 
ing the instant programmer 300 with the equipment to be 
controlled. The left IR diode 342, down IR diode 344, two 
back IR diodes 346 and right IR diode 348 are positioned to 
transmit to the left, downward, backward, and to the right. 
The downward transmitter assumes that mounting stand 360 
will be placed on top of the unit to be programmed. The left 
and right transmission allows units to the left or right to be 
programmed. The backward transmission backIR diodes 346 
are provided so that signals can bounce off walls and other 
objects in the room. The front IR diode 340, the left IR diode 
342, the right IR diode 348 and the down IR diode 344 are 
implemented with 25 degree emitting angle diodes. Two back 
IR diodes are provided for greater energy in that direction and 
are implemented with 5 degree emitting angle diodes, which 
focus the energy and provide for greater reflection of the IR 
energy off of walls or objects in the room. 
(0193 Most VCR's and cable boxes can be controlled by an 
infrared remote controller; however, different VCR's and 
cable boxes have different IR codes. Although there are liter 
ally hundreds of different models of VCR's and cable boxes, 
there are fortunately only tens of sets of IR codes. Each set 
may have a few tens of “words' that represent the different 
keys required, e.g. “power”, “record”, “channel up”, “channel 
down”, “stop”, “0”, “1”, “2 etc. For the purpose of control 
ling the VCR and cable box to do recording, only the follow 
ing “words’ a required: “0”, c1", -2", c3", “4”, “5”, “6”, 
“7”, “8”, “9”, “power”, “record”, “stop”. The IR codes for 
these words for all the sets are stored in the memory of the 
instant programmer 300, which is located in microcomputer 
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380 of FIGS. 21 and 22. During setup of the instant program 
mer 300, the user interactively inputs to the instant program 
mer 300 the type and model of his VCR and cable box. The 
correct set of IR codes will be recalled from memory during 
the actual control process. In the case where the user only has 
a VCR, the infrared (IR) codes for that particular VCR will be 
recalled to control the VCR. In the case where the user has a 
VCR and a cable box, the IR codes “power”, “record”, “stop” 
will be recalled from the set that corresponds to the VCR 
whereas the IR codes for “0” through “9” will be recalled 
from the set that corresponds to the cable box. The reason is 
that in this case, the cable box controls the channel Switching. 
Hence the channel switching signals “O'” through '9' must be 
sent to the cable box instead of the VCR. 

0194 Initially, the user performs a setup sequence. First, 
the user looks up the number corresponding to the model/ 
brand of VCR to be programmed in a table, which lists the 
VCR brand name and a two digit code. Then with the VCR 
tuned to Channel 3 or Channel 4, whichever is normally used, 
the user turns the VCR"OFF". Then the user presses the VCR 
key 326. When the display shows VCR, the user presses the 
two-digit code looked up in the VCR model/brand table (for 
example 01 for RCA). The user points the instant program 
mer 300 at the VCR and then presses ENTER key 318. The 
red warning light emitting diode 332 will flash while it is 
sending a test signal to the VCR. If the VCR turned “ON” and 
changed to Channel 09, the user presses the SAVE key 316 
and proceeds to the set clock step. If the VCR did not turn 
“ON” or turned “ON” but did not change to Channel 09 the 
user presses ENTER key 318 again and waits until red warn 
ing light emitting diode 332 stops flashing. The instant pro 
grammer 300 sends the next possible VCR code, while the red 
warning light emitting diode 332 is flashing. If the VCR turns 
“ON” and changed to Channel 09 the user presses SAVE key 
316, otherwise the user presses ENTER key 318 again until 
the VCR code is found that works for the VCR. The display 
shows "END if all possible VCR codes for that brand are 
tried. If so, the user presses VCR key 326 code 00 and then 
ENTER key 318 to try all possible codes, for all brands, one 
at a time. 

(0195 Once the proper VCR code has been found and 
saved, the next setup step is to set the clock on instant pro 
grammer 300. First, the user presses the CLOCK key 320. 
When the display shows: “YR:”, the user presses the year (for 
example 90), then presses ENTER key 318. Then the display 
shows “MO:”, and the userpresses the month (for example 07 
is July), and then presses ENTER key 318. This is repeated for 
“DA:” date (for example 01 for the 1st), “Hr:” hour (for 
example 02 for 2 o’clock), “Mn:” minute (for example 05 for 
5 minutes), and “AM/PM:” 1 for AM or 2 for PM. After this 
sequence, the display will show "SAVE for a few seconds 
and then the display will show the current time and date that 
have been entered. It is no longer necessary for the user to set 
the clock on his/her VCR. 

0196) Next, if the instant programmer 300 is also to be 
used as a cable box controller, then the setup steps are as 
follows. First, the number corresponding to the model/brand 
of cable box (converter) to be controlled is looked up in a 
cable box model brand table, that lists cable box brands and 
corresponding two digit codes. The VCR is tuned to Channel 
O3 or 04 and turned “OFF. Then the cable box is tuned to 
Channel 02 or 03, whichever is normal, and left “ON”. Then 
the CABLE key 328 is pressed. When the display shows: “CA 
B-: the user enters the two digit code looked up in cable box 
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model brand table, points the instant programmer 300 at the 
cable box (converter) and presses ENTER key 318. The red 
warning light emitting diode 332 will flash while it is sending 
a test signal to the cable box. If the cable box changed to 
Channel 09: then the user presses SAVE key 316; however, if 
the cable box did not change to Channel 09 the user presses 
ENTER key 318 again and waits until red warning light 
emitting diode 332 stops flashing, while the next possible 
code is sent. This is repeated until the cable box changes to 
Channel 09 and when it does the user presses SAVE key 316. 
If the display shows "END” then the user has tried all possible 
cable box codes for that brand. If so, the user presses cable 
code 00 and then ENTER key 318 to try all possible brands 
codes, one at a time. 
0.197 For some people (probably because they have cable 
or satellite), the channels listed in their television guide or 
calendarare different from the channels on their television or 
cable. If they are different, the user proceeds as follows. First, 
the user presses the CH key 322. The display will look like 
this: “Guide CH TV CH'. Then the user presses the channel 
printed in the television guide or calendar (for example, press 
for channel 2), and then the user presses the channel number 
that the printed channel is received on through his/her local 
cable company. Then the user presses ENTER key 318. This 
is repeated for each channel listing that is on a different 
channel than the printed channel. When this procedure is 
finished the user presses SAVE key 316. 
0198 Typically the television guide or calendar in the area 
will have a chart indicating the channel number that has been 
assigned to each Cable and broadcast channel, for example: 
HBO, CNN, ABC, CBS, NBC, etc. This chart would corre 
spond, for example, to the left two columns of FIG. 28. For 
example, Suppose the television guide or calendar has 
assigned channel 14 to HBO but the user's cable company 
delivers HBO on channel 18. Since the channel numbers are 
different, the user needs to use the CH key 322. The user will 
press the CH button (the two blank spaces under the display 
“Guide CH will flash). The user then presses (now the two 
blank spaces under the display “TV CH will flash). The user 
then presses 18 and then ENTER key 318. This is repeated for 
each channel that is different. When finished, the user presses 
SAVE key 316. 
0199 After the channel settings have been saved, the user 
may review the settings by pressing CH key 322 and then 
REVIEW key 306. By repeated pressing of the REVIEW key 
306 each of the set channels will scroll onto the display, one 
at a time. 
0200. Then the user can test to make sure that the location 
of the instant programmer 300 is a good one. First, the user 
makes sure that the VCR is turned “OFF' but plugged in and 
makes sure that the cable box (if there is one) is left “ON”. 
Then the user can press the TEST key 330. If there is only a 
VCR, then if the VCR turned “ON”, changed to channel 09 
and started recording, and then turned "OFF", then the VCR 
controller is located in a good place. 
0201 If there is also a cable box, then if the VCR turned 
“ON”, the cable box turned to channel 09 and the VCR started 
recording, and then the VCR stopped and turned “OFF, then 
the instant programmer 300 is located in a good place. 
0202) To operate the instant programmer 300, the VCR 
should be left OFF and the cable box ON. The user looks up 
in the television guide the compressed code for the program, 
which he/she wishes to record. The compressed code 212 is 
listed in the television guide, as shown in FIG.8. The televi 
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sion guide/calendar that would be used with this embodiment 
would have the same elements as shown on FIG. 8 except that 
element 188 of FIG. 8 is not required. The compressed code 
212 for the program selected by the user is entered into the 
instant programmer 300 by using the number keys 302 and 
then the user selects how often to record the program. The 
user presses the ONCE key 310 to record the program once at 
the scheduled time, or the user presses the WEEKLY key 308 
to record the program every week at the same scheduled time 
until cancelled or the user presses the DAILY (M-F) key 312 
to record the program each day Monday through Friday at the 
same scheduled time until cancelled. This is most useful for 
programs such as Soapbox operas that air daily, but not on the 
weekend. To confirm the entry, the instant programmer 300 
will immediately decode the compressed code and display the 
date, channel and start time of the program entered by the 
user. The length of the entered program is also displayed by 
time bars 352 that run across the bottom of the display. Each 
bar represents one hour (or less) of program. 
0203 Then the user just needs to leave the instant pro 
grammer 300 near the VCR and cable box so that commands 
can be transmitted, and at the right time, the instant program 
mer 300 will turn “ON” the VCR, change to the correct 
channel and record the program and then turn the VCR 
"OFF". The user must just make sure to insert a blank tape. 
(0204. The REVIEW key 306 allows the user to step 
through the entered programs. These are displayed in chro 
nological order, by date and time. Each time the REVIEW key 
306 is pressed, the next program is displayed, until "END” is 
displayed, when all the entered programs have been dis 
played. If the REVIEW key 306 is pressed again the display 
will return to the current date and time. 
0205 If the user wishes to cancel a program, then the user 
presses REVIEW key 306 until the program to cancel is 
displayed, then the user presses CANCEL key 304. The dis 
play will say "CANCELLED. Also, any time the user 
presses a wrong number, pressing the CANCEL key 304 will 
allow the user to start over. 
0206 Certain television programs, such as live sports, 
may run over the scheduled time slot. To ensure that the entire 
program is recorded, the user may press the ADDTIME key 
324 to increase the recording length, even while the program 
is being recorded. The user presses the REVIEW key 306 to 
display the program, then presses ADDTIME key 324. Each 
time ADDTIME key 324 is pressed, 15 minutes is added to 
the recording length. 
0207. When the current time and date is displayed, the 
amount of blank tape needed for the next 24 hours is also 
displayed by the time bars 352 that run across the bottom of 
the display. Each bar represents one hour (or less) of tape. The 
user should check this before leaving the VCR unattended to 
ensure that there is enough blank tape. 
0208. Each time a program code is entered, the instant 
programmer 300 automatically checks through all the entries 
to ensure that there is no overlap in time between the program 
entries. If the user attempts to enter a program that overlaps in 
time with a program previously entered, then the message 
"CLASH' appears. Then, as summarized by step 432 of FIG. 
23, the user has the following options: 1) if the user wishes to 
leave the program previously entered and forget about the 
new one, the user does nothing and after a short time delay, the 
display will return to show the current time and date; 2) if the 
user wishes the program which starts first to be recorded to its 
end, and then to record the remainder of the second program, 
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then the user presses ONCE key 310, DAILY (M-F) key 312, 
or WEEKLY key 308 again (whichever one the user pushed to 
enter the code). If the programs have the same starting time, 
then the program most recently entered will be recorded first. 
If on being notified of the "CLASH', the user decides the new 
program is more important than the previously entered pro 
gram, then the user can cancel the previously entered program 
and then re-enter the new one. 

0209. In some locations, such as in some parts of Colo 
rado, the cable system airs Some channels three (3) hours 
later/earlier than the times listed in the local television guide. 
This is due to time differences depending on whether the 
channel is received ona east or west satellite feed. For the user 
to record the program 3 hours later than the time listed in the 
television guide the procedure is as follows. First the user 
enters the code for the program and then presses SAVE key 
316 (for +) and then presses ONCE key 310, DAILY (M-F) 
key 312, or WEEKLY key 308, as desired. For the user to 
record the program 3 hours earlier than the time listed in the 
television guide the procedure is as follows. First the user 
enters the code for the program and then presses ENTER key 
318 (for -) and then presses ONCE key 310, DAILY (M-F) 
key 312, or WEEKLY key 308, as desired. The instant pro 
grammer 300 will display the time that the program will be 
recorded, not the time shown in the television guide. 
0210. There are certain display messages to make the 
instant programmer 300 more user friendly. The display “LO 
BATT indicates that the batteries need replacement. “Err: 
ENTRY” indicates an invalid entry during setup. "Err: 
CODE' indicates that the program code number entered is 
not a valid number. If this is displayed the user should check 
the television guide and reenter the number. “Err: DATE 
indicates the user may have: tried to select a daily recording 
(Monday to Friday) for a Saturday or Sunday program; tried 
to select weekly or daily recording for a show more than 7 
days ahead, because the instant programmer 300 only allows 
the weekly or daily recording option to be used for the current 
week's programs (7 days); or tried to enter a program that 
has already ended. "FULL indicates that the stackstorage of 
the programs to be recorded, which is implemented in random 
access memory (RAM) inside the instant programmer 300 
has been filled. The user could then cancel one or more 
programs before entering new programs. “EMPTY” indi 
cates there are no programs entered to be recorded. The num 
ber of programs to be recorded that can be stored in the instant 
programmer 300 varies depending on the density of RAM 
available and can vary from 10 to more. 
0211 FIG. 21 is a schematic of the circuitry needed to 
implement the instant programmer 300. The circuitry consists 
of microcomputer 380, oscillator 382, liquid crystal display 
384, keypad 386, five way IR transmitters 390 and red warn 
ing light emitting diode 332. The microcomputer 380 consists 
of a CPU, ROM, RAM, I/O ports, timers, counters and clock. 
The ROM is used for program storage and the RAM is used 
among other purposes for Stack storage of the programs to be 
recorded. The liquid crystal display 384 is display 350 of 
FIGS. 15 and 18. The key pad 386 implements all the previ 
ously discussed keys. The five way IR transmitters 390 con 
sists of front infrared (IR) diode 340, left IR diode 342, down 
IR diode 344, two backIR diodes 346 and right IR diode 348. 
FIG.22 shows the detailed schematic of the instant program 
mer300 circuitry and previously identified elements are iden 
tified by the same numbers. The microcomputer can be imple 
mented with a NEC uPD7530x part, which can interface 
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directly with the display, the keypad, the light emitting diodes 
and the oscillator. The 25 degree IR diodes can be imple 
mented with NEC 313 AC parts and the 5 degree IR diodes can 
be implemented with Litton 2871 CIR diodes. 
0212. The flow charts for the program that is stored in the 
read only memory (ROM) of the microcomputer 380 that 
executes program entry, review and program cancellation, 
and record execution are illustrated in FIGS. 23, 24, and 25, 
respectively. The FIG. 23 for program entry, which process 
was described above, consists of the following steps: display 
current date, time and time bars step 402, which is the quies 
cent state of instant programmer 300; scan keyboard to deter 
mine if numeric decimal compressed code entered step 404; 
display code as it is entered step 406; user checks if correct 
code entered step 408 and user presses CANCEL key 304 step 
428; user advances or retards start time by three hours by 
pressing SAVE key 316 or ENTER key 318 step 410; user 
presses ONCE key 310, WEEKLY key 308 or DAILY key 
312 key step 412; microcomputer decodes compressed code 
into CDTL step 414; test if conflict with stored programs step 
416, if so, display "CLASH message step 420, user presses 
ONCE key 310, WEEKLY key 308 or DAILY key 312 step 
422, then accommodate conflicting entries step 432, as 
described above in the discussion of the "CLASH options, 
and entry not saved step 424; set display as date, channel, start 
time and duration (time bars) for ONCE, or DA, channel, start 
time and duration for DAILY, or day of week, channel, start 
time and duration for WEEKLY step 418; user presses ADD 
TIME key 324, which adds 15 minutes to record time step 
426; user checks display step 430; enter program on stack in 
chronological order step 434 wherein the stack is a portion of 
the RAM of microcontroller 380; and calculate length of tape 
required and update time bars step 436. 
0213. The FIG. 24 flowchart for review and cancellation, 
which process was described above, consists of the following 
steps: display current date, time and time bars step 402; 
REVIEW key 306 pressed step 442; test if stack empty step 
444, display “EMPTY” step 446, and return to current date 
and time display step 448; display top stack entry step 450; 
user presses ADDTIME key 324 step 452 and update time 
bars step 460: user presses REVIEW key 306 step 454 and 
scroll stack up one entry step 462; user presses CANCEL key 
304 step 456 and display "CANCELLED and cancel pro 
gram step 464; and user does nothing step 458 and wait 30 
seconds step 466, wherein the 30 second timeout can be 
implemented in the timers of microcomputer 380. 
0214. The FIG.25 flowchart for record execution, which is 
the process of automatically recording a program and which 
was described above, consists of the following steps: compare 
start time of top program in stack memory with current time 
step 472; test if three minutes before start time of program 
step 474; start red warning LED 332 blinking for 30 seconds 
step 476; display channel, start time and blinking “START 
message step 478, is correct start time reached step 480 and 
send power ON signal to VCR and display “REC message 
step 482; test if a cable box is input to VCR step 484, send 
channel switching signals to VCR step 486 and send channel 
Switching signals to cable box step 488; send record signals to 
VCR step 490; compare stop time with current time step 492, 
test if stop time reached step 494 and display “END” message 
step 496; send stop signals to VCR step 498; send power OFF 
signal to VCR step 500; and pop program stack step 502. 
0215 FIG. 26 is a flowchart of the method for encoding 
channel, date, time and length (CDTL) into decimal com 
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pressed code 510. This process is done "off-line' and can be 
implemented on a general purpose computer and is done to 
obtain the compressed codes 212 that are included in the 
program guide or calendar of FIG. 8. The first step in the 
encoding method is the enter channel, date, time and length 
(CDTL) step 512 wherein for a particular program the chan 
nel, date, start time and length CDTL 514 of the program are 
entered. The next step is the look up assigned channel number 
step 516, which substitutes an assigned channel number 522 
for each channel 518. Often, for example for network broad 
cast channels, such as channel 2, the assigned channel num 
ber is the same; however, for a cable channel such as HBO a 
channel number is assigned and is looked up in a cable 
assigned channel table 520, which would essentially be the 
same as the first two columns of the table of FIG.28. Next, the 
look up priority of channel, date and time/length in priority 
vector tables step 524 performs a look up in priority vector 
channel (C) table 526, priority vector date (D) table 528 and 
priority vector time/length (TL) table 530 using the indices of 
channel, date and time/length, respectively, to produce the 
vector C, D, TL 532. The use of a combined time/length 
(TL) table to set priorities recognizes that there is a direct 
relationship between these combinations and the popularity 
of a program. For example, at 6:30 PM, a short program is 
more likely to be popular than a 2 hour program, because it 
may be the dinner hour. 
0216) The channel priority table is ordered so that the most 
frequently used channels have a low priority number. An 
example of the data that is in the priority vector C table 526 
follows. 

channel 

priority O 1 2 3 4 5 6 7 

0217 Generally the dates of a month all have an equal 
priority or equal usage, so the low number days in a month 
and the low number priorities would correspond in the prior 
ity vector D table 528 as in the following example. 

date 

priority O 1 2 3 4 5 6 7 

0218. The priority of the start times and length of the 
programs could be arranged in a matrix that would assign a 
priority to each combination of start times and program 
lengths so that more popular combinations of start time and 
length would have a low priority number and less popular 
combinations would have a high priority number. 
0219. For example, a partial priority vector T/L table 530 
might appear as follows. 
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Priority TL Table 

TIME 

Length (hrs) 6:30 pm 7:00 pm 7:30 pm 8:00 pm 

.5 8 4 7 10 
1.O 12 15 13 18 
1.5 2O 19 17 30 

0220 Suppose the channel, date, time and length (CDTL) 
514 data is channel 5, Feb. 10, 1990, 7:00 PM and 1.5 hours 
in length, then the C, DTL, data 532 for the above example 
would be 4919. The iext step is the convert C. D. T. to 
binary numbers and concatenate them into one binary number 
step 534, resulting in the data word ... TLTL. . . C.C. . . 
DD 536. For the example given above, converting the . . . 
TLTL....C.C... DD, 536 word to binary would yield the 
three binary numbers: ... 0010011, ... 0100, ... 01001. The 
number of binary bits to use in each conversion is determined 
by the number of combinations involved. This could vary 
depending on the implementation; however one preferred 
embodiment would use eight bits for C denoted as CC, C 
Cs C C C C, which would provide for 256 channels, five 
bits for D, which can be denoted as D. D. D. D. D., would 
provide f6r 31 days in a month, and fourteen bits for TL. 
denoted as TL. . . . TLTL, TL, which would provide for 
start times spaced every 5 minutes over 24 hours and program 
lengths in increments of 5 minute lengths for programs up to 
3 hours in length and program length in increments of 15 
minute lengths for programs from 3 to 8 hours in length. This 
requires about 288*(36+20)=16,128 combinations, which 
are provided by the 2** 14=16,384 binary combinations. 
Altogether there are 8+5+14–27 bits of information TL. . . 
. TLTLCs . . . CCDs . . . D.D. For the above example 
padding each number with Zeros and then concatenating them 
would yield the 27 bit binary number: 
OOOOOOOOO1 OO11 OOOOO1 OOO1 OO1. 
0221) The next step is to use bit hierarchy key 540, which 
can be stored in read only memory 64 to perform the reorder 
bits of binary number according to bit hierarchy key step 538. 
As described previously, a bit hierarchy key 540 can be any 
ordering of the ... TLTL. . . C.C. . . DD 536 bits and in 
general will be selected so that programs most likely to be the 
Subject of timer preprogramming would have a low value 
compressed code 212, which would minimize keystrokes. 
The ordering of the bit hierarchy key can be determined by the 
differential probabilities of the various bit combinations as 
previously discussed. The details of deriving a bit hierarchy 
key 540 were described relative to bit hierarchy key 120 and 
the same method can be used for bit hierarchy key 540. For 
example, the bit hierarchy key might be: 

TL's C3 ... TLo C2 TL1 C L Ds Da D3 D2 D1 

27 26 ... 10 9 8 7 6 5 4 3 2 1 

0222. The next step is the combine groups of bits and 
convert each group into decimal numbers and concatenate 
into one decimal number step 542. For example, after reor 
dering according to the bit hierarchy key, the code may be 
000000001010010000010001001, which could be grouped 
as 00000000101001000,0010001001. If these groups of 
binary bits are converted to decimal as 328,137 and concat 
enated into one decimal number, then the resulting decimal 
number is 328137. The last encoding step is the permute 
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decimal number step 546, which permutes the decimal num 
ber according to permutation function 544 that is dependent 
on the date 548 and in particular the month and year and 
provides a security feature for the codes. After the permute 
decimal number step 546, the decimal compressed code Gs. 
... GG 550 may, for example, be 238731. These encoded 
codes are then included in a program guide or calendar as in 
the compressed code indication 212 of FIG. 8. 
0223 FIG. 27 is a flowchart of the method for decoding a 
decimal compressed code into channel, date, time and length 
560, which is step 414 of FIG. 23. Once the decimal com 
pressed code Gis . . . GG 564 is entered in step 562, it is 
necessary to invert the permutation function of steps 544 and 
546 of FIG. 26. The first step is the extract day code step 566, 
which extracts the day code for the program in the decimal 
compressed code and passes the day code to step 568, which 
also receives the current day 574 from the clock 576, which is 
implemented by microcomputer 380 in FIGS. 21 and 22. The 
clock 576 also sends the current month and year to the per 
mutation function 570, which is dependent on the month and 
year. Then step 568 performs the function: if day code is same 
or greater than current day from clock, then use permutation 
function for month/year on clock, otherwise use permutation 
function for next month after the month on the clock and use 
next year if the month on the clock is December. In other 
words, since there is provision for preprogramming recording 
for one month or 31 days ahead, if the day for the program is 
equal to or greater than the current day of the month, then it 
refers to a day in the present month; otherwise, if the day for 
the program is less than the current day of the month, it must 
refer to a program in the next month. The extract day code step 
566, which must be performed before the invert permutation 
of decimal compressed code step 580, is accomplished by a 
prior knowledge of how the permute decimal number step 
546 of FIG. 26 is performed relative to the day code informa 
tion. 

0224. The selected permutation method 578 is used in the 
invert permutation of decimal compressed code step 580. For 
the example given above, the output of step 580 would be: 
328137. The next step is the convert groups of decimal num 
bers into groups of binary numbers and concatenate binary 
groups into one binary number step 584, which is the inverse 
of step 542 of FIG. 26 and for the above example would result 
in the binary code: 000000001010010000010001001. Then 
the bit hierarchy key 588 is used in the reorder bits of binary 
number according to bit hierarchy key step 586, which inverts 
step S38 of FIG. 26 tO obtain 
000000000100110000010001001 for the above example, 
which is ... TLTL ... C.C. ... DD 582 corresponding to 
536 of FIG. 26. The next step is to group bits to form three 
binary numbers TLC, D, and convert to decimal numbers 
step 590 resulting in C, DTL,592, which for the example 
above would be: 4, 9, 19, and which are priority vectors for 
channel, day and time/length, which in turn are used to look 
up channel, day, time and length 604 in priority vector chan 
nel (C) table 598, priority vector date (D) table 600, and 
priority vector time/length (TL) table 602, respectively. 
0225. The lookup local channel number step 606 looks up 
the local channel 612 given the assigned channel number 608, 
in the assigned/local channel table 610, which is setup by the 
user via the CH key 322, as explained above. An example of 
the assigned/local channel table 610 is the right two columns 
of the assigned/local channel table 620 of FIG. 28. The cor 
respondence between the assigned channel numbers, such as 
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624 and 628, and the local channel numbers, such as 626 and 
630 is established during setup by the user. For the example, 
FIG. 28 shows an exact correspondence between the assigned 
channel number 5 and the local channel number 5. The last 
step is the append month and year to day to form date step 
614. The correct month and year are obtained from step 568 
and are again dependent on whether the day code is equal to 
or greater than the day from the clock or less than the day from 
the clock. If the day code is equal to or greater than the day 
from the clock, the month and year as shown on the clock are 
used, otherwise the next month is used and the next year is 
used if the clock month is December. The result is the chan 
nel, date, time and length (CDTL) 618, which for the above 
example would be channel 5, Feb. 10, 1990, 7:00 PM and 1.5 
hours in length. 
0226. Another preferred embodiment is to embed the 
decoding means into a television receiver with G-code 
decoder 950, as shown in FIG. 29, which is a block diagram 
of a system including a television receiver having a G-code 
decoder. The user would use the television-remote controller 
956 or controls on the television receiver to enter the code that 
signifies the program to be recorded. The same television 
remote and controls on the television would also be used to 
perform normal television control functions, such as channel 
selection. When a G-code is entered, the television remote 
would send the G-code to the television with G-code decoder 
950 via infrared transmitter 958. An infrared receiver 960 on 
the television receiver 950 would receive the transmission 
and send the code to the G-code decoder 954, which would 
decode the code into CDTL and use this information along 
with a clock, which would also be embedded in the television 
receiver 950, to send the proper commands to the VCR964 
and cable box 966 at the appropriate time so that the selected 
program will be recorded at the propertime. The transmission 
from the television 950 would be via infrared transmitters 
962, which can be placed at strategic points on the television 
cabinet, such as at the corners. The transmission is then 
received by the VCR 964 via infrared receiver 968 and the 
cable box 966 via infrared receiver 969. 

0227 FIG. 30 is a schematic of a television receiver hav 
ing a G-code decoder. The television receiver with G-code 
decoder 950 would receive signals from the television remote 
controller 956 via infrared receiver 960, which would send 
the signals to either command controller 974 or directly to 
G-code decoder 954. The command controller 974 may be 
present in the television receiver to control other items in the 
television, including "on screen” functions such as displaying 
the channel number when the channel is changed. The G-code 
decoder 954 would decode a sent G-code and using the date 
and time from clock 976 would send the proper commands to 
the VCR964 and cable box 966 via infrared transmitters 962. 
The G-codes and other commands could also be sent to the 
command controller via manual control 975. When the 
G-code is decoded, then the G-code and the decoded CDTL 
information could be displayed “on screen” as shown in on 
screen display 978 on television display/monitor 952. The 
"on screen” display is not necessary and any format is 
optional. 
0228 FIG. 31 is a schematic showing apparatus for a 
G-code decoderina television receiver having G-code decod 
ing. The circuitry is very similar to that described in FIGS. 21 
and 22; however, there are interfaces to an infrared receiver 
960 and command controller 974 rather than LCD 384 and 
Key Pad 386. The key elements are microcontroller 980 and 
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oscillator 982. The interface to command controller 974 is 
one preferred embodiment; another embodiment could have 
direct interfaces between the manual control975, the infrared 
receiver 960, the television display/monitor 952 and the 
G-code decoder 954 without going through the intermediary 
command controller 974. The television circuitry would 
include the capability of storing or learning the infrared code 
protocols for the VCR and the cable box. The warning light 
emitting diode 984 would be mounted on the cabinet of the 
television to warn that recording was about to begin in order 
to alert the user to have the VCR ready with tape to record. 
0229. With the “on screen display on television display/ 
monitor 952, the operation of the television receiver with 
G-code decoder 950 can be essentially identical to that 
described in FIGS. 23, 24 and 25 for program entry, program 
review and program cancellation, and execution of recorder 
preprogramming using compressed codes, respectively. 
Everything that was displayed on LCD384 would instead be 
displayed on the television monitor 952. The only difference 
would be that “on screen” would only perform step 402 
(display current date, time and time bars) when the user put 
television remote controller956 into a mode for G-code entry 
and transmission, program review or program cancellation. 
The method of encoding program channel, date, time and 
length information into decimal compressed codes of FIG. 
26, the method of decoding decimal compressed codes into 
program channel, date, time and length information of FIG. 
27, and the method of assigning channel numbers to local 
channel numbers as illustrated in FIG. 28 would stay the 
SaC. 

0230. Another preferred embodiment of the invention is to 
embed the decoding means into various equipments associ 
ated with television, such as a video cassette recorder, cable 
box or satellite receiver. In any system the decoding means 
would only have to be present in one of the equipments. Such 
as the cable box, which would then at the appropriate time 
distribute the proper commands to the other equipments such 
as a VCR and a satellite receiver to record the desired pro 
gram. 
0231 FIG. 32 is a block diagram of a system including a 
television having a G-code decoder 950, a VCR 964, a cable 
box 966 and a satellite receiver 986. This system would work 
identically to the system shown in FIG. 29, except that a 
satellite receiver is included, which could receive commands 
via infrared receiver 988 from infrared transmitters 962 
mounted on television receiver with G-code decoder950. The 
commands received by the satellite receiver could include 
on/off commands and channel select commands. The satellite 
receiver 986 could feed a television signal to VCR964, which 
would record the program and/or relay it to television display/ 
monitor 952. 
0232 FIG.33 is a block diagram of a system including a 
VCR having a G-code decoder 991, a television 952, a cable 
box 966 and a satellite receiver 986. The user would use the 
television remote controller 956 or controls on the VCR 991 
to enter the code that signifies the program to be recorded. 
When a G-code is entered, the television remote would send 
the G-code to VCR991 with G-code decoder 992 via infrared 
transmitter 958. An infrared receiver 990 on the VCR 991 
would receive the transmission and send the code to the 
G-code decoder 992, which would decode the code into 
CDTL and use this information along with a clock, which 
would also be embedded in the VCR991, to send the proper 
commands to the cable box 966 and the satellite receiver 986 
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at the appropriate time so that the selected program will be 
recorded at the proper time. The transmission from the VCR 
991 would be via infrared transmitters 994, which can be 
placed at Strategic points on the VCR. The transmission is 
then received by the cable box 966 via infrared receiver 969 
and the satellite receiver 986 via infrared receiver 988. 
0233. Another preferred embodiment of the transmission 
method and apparatus between equipments is shown in FIG. 
36, which is a perspective view showing a cable box 372 
placed on top of a VCR 370 having an infrared transmitter 
1008 behind the front panel 1009 which communicates to the 
cable box infrared receiver 1010 via reflection from surround 
ing reflecting Surfaces such as walls. 
0234. Another preferred embodiment of the transmission 
method and apparatus between equipments is shown in FIG. 
37, which is a perspective view showing a cable box 372 
placed on top of a VCR 370 having an infrared transmitter 
1014 inside a infrared dome 1012 on the top of the VCR 
which communicates to the cable box infrared receiver 1010 
via direct communication or reflection depending on place 
ment of the infrared receiver 1010 relative to infrared dome 
1012. 

0235 Another preferred embodiment of the transmission 
method and apparatus between equipments is shown in FIG. 
38, which is a perspective view of a VCR 370 having an 
infrared transmitter 1022 inside a mouse 1020 coupled via a 
cable 1018, which is plugged via plug 1017 into receptacle 
1016 on the VCR. The mouse 1020 is placed near the cable 
box infrared receiver 1010. This embodiment is most useful 
when the cable box is separated from the VCR by walls of a 
cabinet, for example, that would prevent either direct or 
reflective infrared transmission. 
0236 Another preferred embodiment of the transmission 
method and apparatus between equipments is shown in FIG. 
39, which is a perspective view of a VCR 370 having an 
infrared transmitter 1026 inside a stick on miniature mouse 
1024 coupled via a cable 1018, which is plugged via plug 
1017 into receptacle 1016 on the VCR. The stick on miniature 
mouse 1024 is stuck onto the cable box very near the infrared 
receiver 1010. This embodiment is also most useful when the 
cable box is separated from the VCR by walls of a cabinet, for 
example, that would prevent either director reflective infrared 
transmission. 
0237. The transmission methods and apparatus of FIGS. 
36, 37,38 and 39 could also be used with the system of FIG. 
32 to transmit information from television receiver with 
G-code decoder 950 to VCR 964, cable box 966 and satellite 
receiver 986. 
0238 FIG. 34 is a block diagram of a system including a 
cable box having a G-code decoder 997, a television 952, a 
VCR964, and a satellite receiver 986. The user would use the 
television remote controller956 or controls on the cable box 
997 to enter the code that signifies the program to be recorded. 
When a G-code is entered, the television remote would send 
the G-code to cable box 997 with G-code decoder 998 via 
infrared transmitter 958. An infrared receiver 996 on the cable 
box 997 would receive the transmission and send the code to 
the G-code decoder 998, which would decode the code into 
CDTL and use this information along with a clock, which 
would also be embedded in the cable box 997, to send the 
proper commands to the VCR 964 and the satellite receiver 
986 at the appropriate time so that the selected program will 
be recorded at the proper time. The transmission from the 
cable box 997 would be via infrared transmitters 1000, which 
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can be placed at Strategic points on the cable box. The trans 
mission is then received by the VCR964 via infrared receiver 
968 and the satellite receiver 986 via infrared receiver 988. 
The transmission methods and apparatus of FIGS. 36, 37,38 
and 39 could also be used with the system of FIG. 34 to 
transmit information from cable box 997 to VCR 964 and 
satellite receiver 986. 

0239 FIG. 35 is a block diagram of a system including a 
satellite receiver 1005 having a G-code decoder, a television 
952, a VCR964, and a cable box 966. The user would use the 
television remote controller 956 or controls on the satellite 
receiver 1005 to enter the code that signifies the program to be 
recorded. When a G-code is entered, the television remote 
would send the G-code to satellite receiver 1005 with G-code 
decoder 1004 via infrared transmitter 958. An infrared 
receiver 1002 on the satellite receiver 1005 would receive the 
transmission and send the code to the G-code decoder 1004, 
which would decode the code into CDTL and use this infor 
mation along with a clock, which would also be embedded in 
the satellite receiver 1005, to send the proper commands to 
the VCR964 and the cable box 966 at the appropriate time so 
that the selected program will be recorded at the propertime. 
The transmission from the satellite receiver 1005 would be 
via infrared transmitters 1006, which can be placed at strate 
gic points on the satellite receiver. The transmission is then 
received by the VCR 964 via infrared receiver 968 and the 
cable box 966 via infrared receiver 969. The transmission 
methods and apparatus of FIGS. 36, 37,38 and 39 could also 
be used with the system of FIG. 35 to transmit information 
from Satellite receiver 1005 to VCR 964 and cable box 966. 

0240 Another preferred embodiment of an apparatus for 
using compressed codes for a recorder programming is the 
custom programmer 1100 of FIGS. 40 and 41. The custom 
programmer 1100 is similar to instant programmer 300 and 
has number keys 1102, which are numbered 0-9, a CANCEL 
key 1104, a REVIEW key 1106, a WEEKLY key 1108, a 
ONCE key 1110 and a DAILY (M-F) key 1112, which cor 
respond directly to keys 302-312 of instant programmer 300, 
and which are used to program the custom programmer 1100. 
Like the instant programmer 300, a lid normally covers other 
keys, which are used to setup the instant custom programmer 
1100. When lid 1114 is lifted, the following keys are revealed, 
but not shown in the drawings: SAVE key, ENTER key, 
CLOCK key, CH key, ADDTIME key, VCR key, CABLE 
key, and TEST key. These keys of the custom programmer 
1100 correspond to and operate substantially the same as keys 
316-330 of instant programmer 300, respectively. Also 
included in the custom programmer 1100 shown in FIG. 40 
are: liquid crystal display 1134, red warning light emitting 
diode 1132 and IR diodes 1134, which correspond to liquid 
crystal display 350, red warning light emitting diode 332 and 
IR diodes 342-348 as shown in FIG. 15. 

0241 AS discussed above, when using the instant pro 
grammer 300, the consumer initially performs a set-up 
sequence, consisting of selecting a protocol for the model/ 
brand of VCR, setting the current real time, selecting a pro 
tocol for the model/brand of cable box, and entering a series 
of channel number assignments. Although the instant pro 
grammer 300 makes recording of television programs 
extremely simple, the initial set-up sequence for the instant 
programmer 300 is more complex and deters the use of the 
instant programmer by Some consumers. Custom program 
mer 1100 includes a microphone opening 1140 through 
which at least one microphone inside the custom programmer 
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1100 can receive electronically coded audio signals that con 
tain the information necessary for the custom programmer's 
initial set-up and commands to store this information into the 
custom programmer 1100. 
0242. In order to receive these audio signals, a user may 
call a special phone number which could be a toll-free 800 
number, a pay-per-minute 900 number, or a standard tele 
phone number with standard toll charges applying. The con 
Sumer can speak to an operator who orally inquires from the 
consumer the information regarding the consumer’s VCR 
model and brand, zip code, model and brand of cable box and 
the newspaper or other publication which the consumer will 
use to obtain the compressed codes. This is all the information 
needed to perform the initial set-up for the custom program 
mer 1100. From the zip code information, the operator can 
determine to which cable system the consumer is connected 
and can combine this data with the knowledge of which 
publication the consumer will use to select the correct local 
channel mapping table for the consumer. 
0243 The operator then directs the consumer to press a 
designated programming key which is, in the case of the 
preferred embodiment, the CH key located under lid 1114. 
When the CH key is pressed, the display 1134 will display the 
message “PHONE1 KEY2. Pressing the “2 numeric key 
places the custom programmer into the manual local channel 
table programming mode that is implemented by instant pro 
grammer 300 when CH key 322 is pressed. Pressing the “1” 
numeric key initiates the remote programming mode. The 
custom programmer 1100 is then ready to receive an audio 
signal and display 1134 displays the message “WAIT'. 
0244. The operator will then direct the consumer to place 
the earpiece 1142 of the telephone receiver 1144 over the 
microphone opening 1140 of the custom programmer 1100 as 
generally shown in FIG. 42. The earpiece need not be placed 
directly against the custom programmer 1100, but may be 
held more than an inch away from the microphone opening 
with generally satisfactory results. After a pause Sufficient to 
allow the consumer to place the telephone receiver in the 
proper position, the operator will initiate the downloading of 
the initial set-up data and initial set-up programming com 
mands transmitted over the telephone line 1146 using audio 
signals to the consumer's custom programmer 1100. 
0245. If the initial set-up data is successfully transferred to 
the custom programmer 1100, the display 1134 of the custom 
programmer 1100 will display the message "DONE'. If the 
reception of the initial set-up data is not successful within a 
predetermined time limit, red warning light emitting diode 
1132 will blink to inform the consumer to adjust the position 
of the telephone earpiece before another down load of the 
information is attempted. After a waiting period allowing this 
adjustment, the initial set-up data and commands are retrans 
mitted over the telephone line. If after a predetermined num 
ber of attempts to download the initial set-up information are 
unsuccessful, the liquid crystal display 1134 displays the 
message “FAIL and the operator is again connected to the 
consumer allowing the operator to speak to the consumer to 
provide additional assistance in the positioning of the tele 
phone earpiece. 
0246 Alternatively, a live operator could be provided by 
the local cable company and the initial set-up information 
downloaded to the custom programmer 1100 by telephone 
line, through the existing cable of the cable system, or any 
other transmission means. If local cable companies Supply the 
live operators, the only information they would need to gather 
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from the consumer would be the VCR brand and model and 
the publication containing compressed codes that the con 
Sumerplans on using, because the local cable company would 
know the model and brand of cable box installed at the con 
Sumer's location and the necessary data regarding the local 
channel designations for that cable system. 
0247 FIGS. 43 and 44 are schematics of the circuitry 
needed to implement alternative embodiments of the custom 
programmer 1100. The circuit consists of microcomputer 
1150, oscillator 1152, liquid crystal display 1154, keypad 
1156, five way IR transmitters 1158 and red warning light 
emitting diode 1160. These components directly correspond 
to microcomputer 380, oscillator 382, liquid crystal display 
384, keypad 386, five way IR transmitters 388 and red warn 
ing light emitting diode 332, respectively of instant program 
mer 300 and perform in the same manner. In both FIGS. 43 
and 44, earpiece 1142 generates serial audio signals which are 
received by microphone 1162. 
0248. As shown in FIG. 43 the audio signals received by 
microphone 1162 are passed through amplifier 1164 and for 
warded through a DTMF decoder circuit and into a serial part 
of microcomputer 1150. In the alternative circuit shown in 
FIG. 44, the audio signals received by microphone 1162 are 
passed through amplifier 1166, through a high pass filter 1166 
with a cutoffat approximately 1-5 kHz, and through a second 
amplifier 1170 to a serial port of microcomputer 1150. 
0249. Alternatively, a dual microphone system (not 
shown) may be employed to increase reliability, especially 
when the custom programmer 1100 is to be programmed in an 
environment with a high level of background noise that could 
interfere with the transmission of data through the single 
microphone acoustic means. In this system, one microphone 
would be placed near the telephone earpiece and the second 
microphone would be placed some distance away from the 
earpiece in order to pick up background noise. An audio 
signal cancellation circuit is then used to effectively “sub 
tract’ the background noise picked up by the second micro 
phone from the audio data signals combined with the back 
ground noise that is picked up from the first microphone 
resulting in Solely clean audio data signals. 
0250) Another preferred embodiment includes a separate 

initial set-up programmer 1200 as shown in FIG. 45. The 
initial set-up programmer 1200 serves the same basic func 
tion as the telephonic audio signal programming capability of 
custom programmer 1100, namely allowing the total setup of 
the instant programmer 300 or custom programmer 1100 with 
a minimum of effort on the part of the consumer. Normally, 
initial set-up programmers 1200 would be maintained by 
sellers of either the instant programmer 300 or the custom 
programmer 1100. The initial set-up programmer could be 
programmed with the local channel tables for the cable sys 
tems and the television calendars that publish G-codes in the 
vicinity of the seller. When a customer purchases an instant 
programmer 300 or custom programmer 1100, the seller can 
inquire where the customer lives and which television calen 
dar the customer uses and use the initial set-up programmer 
1200 to download the appropriate local channel table for that 
customer. Further, the initial set-up programmer 1200 can 
also set the clock, VCR brand and model, and cable box brand 
and model for the customer's instant programmer 300 or 
custom programmer 1100. 
0251. The initial set-up programmer 1200 includes a key 
board 1202, a display 1204, an enclosure 1206, and a lid 1208, 
with hinges 1209 at the top that allow the lid to open to reveal 
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a depression 1210 for holding instant programmers 300 and 
custom programmers 1100 and two electrical contact pins 
1212 as shown in FIG. 46. The initial set-up programmer 
1200 includes a modular phone jack 1230 and a serial port 
1232 as shown in FIG. 47 for transferring data to and from 
computers, either directly or over telephone lines. 
0252 FIG. 48 shows two access holes 1213 in the bottom 
of the instant programmer 300 that allow access to two con 
tact points on the circuit board (not shown) inside the instant 
programmer 300. FIG. 49 shows the initial set-up program 
mer 1200 with an instant programmer 300 fit into the depres 
sion 1210 with the two contact pins 1212 extending upwards 
through the access holes 1213 in the bottom of the instant 
programmer 300. FIG. 50 shows the initial set-up program 
mer 1200 with a custom programmer 1100 fit into the depres 
sion 1210 with the two contact pins 1212 extending upwards 
through the access holes 1136 in the bottom of the instant 
programmer 300. 
0253 FIG. 51 is a schematic that shows circuitry included 
in the initial set-up programmer 1200. The initial set-up pro 
grammer includes a microcontroller (NEC uPD7530x) 1214, 
a liquid crystal display 1216, a keypad 1218, static random 
access memory (static RAM) 1220, computer port 1222 and 
programming pins 1224. Local channel tables can be trans 
ferred from a computer to the initial set-up programmer 1200 
and stored in static RAM 1220. 
0254 FIG. 52 is a schematic showing the data transfer 
connection between a personal computer 1226 and initial 
set-up programmer 1200. Local channel table data is output 
from personal computer 1226 through a serial RS-232 port 
with +12 and -12 volt signals. The +12 and -12 volt signals 
are transformed to TTL compatible 0 and 5 volt signals by 
level shifter 1228 which are input into microcontroller 1214. 
Level shifter 1228 can be either external or internal to initial 
set-up programmer 1200. 
0255 Alternatively, local channel table data can be trans 
ferred to the initial set-up programmer 1200 by audio signals 
carried over telephone lines. Further, local channel tables 
may be entered into the initial set-up programmer through 
keyboard 1202 in the same manner used to program this 
information into either instant programmers 300 or custom 
programmers 1100. 
(0256 Included in keyboard 1202 are “SEND CLK, 
“SEND CH”, “SEND CAB and “SEND VCR, which set 
the clock, download the local channel table, select the proto 
col for the cable box brand and model and select the protocol 
for the VCR brand and model, respectively, when they are 
pressed. If the information is successfully transferred to the 
instant programmer 300 or custom programmer 1100 con 
nected to the initial set-up programmer 1200, display 1204 
displays the message “Tr OK', otherwise the message “Tr 
Err is displayed on display 1204. 
0257 Data is transferred to instant programmer 300 and 
custom programmer 1100 through the two contact pins 1212. 
The first of these pins is the ground pin. The second pin 
connects with test point 392 as shown in FIG. 22. Test point 
392 is connected to both an interrupt pin and one input/output 
(I/O) pin of microcomputer 380. The two pins are tied 
together with an open collector method so that both input and 
output can be accomplished with one pin. The two contact 
pins 1212 connect to the same functional pins of the micro 
computer 1150 of the custom programmer 1100. Data is 
transferred serially through these pins at a 4800 baud rate 
using TTL voltage levels. The instant programmer 300 and 
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custom programmer 1100 return a low pulse of a predeter 
mined length to the initial set-up programmer 1200 when they 
have received all of the transferred data. 
0258. The invention as shown in the preferred embodi 
ments of the custom programmer 1100 and the initial set-up 
programmer 1200 can be readily included within televisions, 
video cassette recorders, cable boxes, or satellite receivers. It 
would not be complicated to embed either the custom pro 
grammer 1100 or the initial set-up programmer 1200 in tele 
visions, video cassette recorders, cable boxes, and satellite 
receivers by adding Suitable cabling or other transmission 
means between various video devices being used. 
0259 Another embodiment of the invention is the custom 
controller 1300 shown in FIGS. 53-58. The custom controller 
contains the same circuitry and performs the same functions 
as the custom programmer 1100, but also performs the func 
tions of a complete universal remote control that can be setup 
automatically. The custom controller includes on its main 
control surface 1302 and its auxiliary control surface 1304, 
buttons that perform the same functions as buttons 1102 
1112, 1156 of the custom programmer, a display 1306 that 
performs the same functions as display 1134, 1154 and IR 
transmitters 1314 which perform the same functions as IR 
transmitters 1131, 1158. The custom controller can also be 
equipped with a lid (not shown) that covers hidden keys (not 
shown) used to setup the custom controller like lid 1114 on 
the custom programmer 1100 and lid 316 and keys 316-330 
on the instant programmer 300. The keys under the lid could 
include SAVE, ENTER, CLOCK, CH, ADDTIME, VCR, 
CABLE and TEST keys like the instant programmer and the 
custom programmer. 
0260 The custom controller includes a microphone 1308, 
which performs the same functions as microphone 1140 of 
the custom programmer and is accessible through the micro 
phone access hole 1309. Through the microphone, the custom 
controller is programmed with all of the set-up information 
needed to function as an instant or custom programmer (i.e., 
channel map, current time of day, model/brand of cable box 
and VCR). Alternatively, the custom controller can be pro 
grammed by the initial-set-up programmer 1200 shown in 
FIGS. 45-47 and 49-51 in the identical manner described 
above in connection with these figures for the instant and 
custom programmers. Accordingly, the custom controller 
includes access holes 1310 through which contact can be 
made with the contact pins 1212 of the set-up programmer 
12OO. 

0261 Custom controller 1300 also includes additional 
buttons on its control surfaces 1302 and 1304 that can used to 
operate any home electronic device that can be controlled by 
an infrared remote control. These standard infrared remote 
controls work by transmitting different IR codes for each 
different function to be performed by the device being con 
trolled. Each button of the custom controller triggers the 
transmission of an IR code that would ordinarily be transmit 
ted by another remote control. The actual makeup of these IR 
codes used to control the various home electronic equipment 
are described in more detail in U.S. Pat. No. 4,623,887 to 
Welles, II which is hereby incorporated by reference. 
0262 Most of the time, the custom controller will be used 
to control televisions, VCRs, cable boxes, satellite receivers 
and hi-fi audio equipment. It is noted that both the instant 
programmer 300 and the custom programmer 1100 already 
functioned as universal remote controllers with respect to 
video recorders, cable boxes, televisions and satellite receiv 
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ers as they can control diverse brands and models of these 
devices. However, the instant and custom programmers only 
use their universal remote features to change or select chan 
nels on cable boxes, video recorders, televisions and satellite 
receivers, begin and end recording by Video recorders and 
turning the power on any of these devices on and off. None 
theless, the schematic of the custom controller will be the 
same as the schematics of the custom programmer shown in 
FIGS. 43 and 44 except that the custom controller includes a 
keypad (see 1156) with more buttons and the size require 
ments for the ROM and RAM in the microcomputer (see 
1150) are greater than in the custom programmer. 
0263 FIGS.58 and 59 show block diagram schematics for 
two alternate embodiments of the custom controller. It is 
noted these two schematics contain the same basic compo 
nents, but the utilization and minimum size of the RAMs 
1324 and 1330 and ROMs 1326, 1332 are different. 
0264. The custom controller's complete universal remote 
feature operates as follows. Each button on the keyboard 
1320, which is mounted on control surfaces 1302,1304 of the 
custom controller, is hard wired with a button code or a 
memory address, which is generated each time the button is 
pressed. The microcomputer 1322 receives the code or 
address generated by the pressed button and, if the button 
generates a code, consults a look-up table to retrieve an 
address for the button code. This look up table, as well as the 
instructions that control the operation of the microprocessor 
are stored in ROM 1326 and 1332. 
0265. In the embodiment of FIG. 58, the microprocessor 
retrieves an IR code from RAM 1324 at the address derived 
from the pressed button. In this embodiment, the minimum 
size for the ROM is very small as the ROM only needs to store 
the button code look up table and microprocessor instruc 
tions. However, the size of the RAM needs to be large enough 
to store an IR code for each button on the keyboard. 
0266. In the embodiment of FIG. 59, the microprocessor 
consults a look-up table in RAM 1330 which contains address 
to ROM 1332, which contains the actual IR codes. The ROM 
address is retrieved from RAM at the address derived from the 
pressed button on keyboard 1320. The IR code is then 
retrieved from ROM at the address retrieved from RAM. This 
embodiment allows the ROM to be preprogrammed with the 
IR codes for a large number of home electronic devices. This 
increases the minimum size of the ROM substantially, but 
reduces the minimum size of the RAM because ROM 
addresses are generally shorter than IR codes. 
0267. In both the embodiments of FIGS. 58 and 59, the IR 
code retrieved from either ROM or RAM is sent by the micro 
processor to IR transmitters 1328 and is transmitted. 
0268 Before the custom controller can be used as a com 
plete universal remote control, it must be programmed with 
the IR codes for the functions and the brand and models of 
home electronic equipment it is going to control. Tradition 
ally this has been done in two different ways. First, the custom 
controller can “learn' the IR codes for the products that it is to 
control from the remote controls that come with each product. 
The custom controller would then also include an IR receiver 
(not shown) that would receive IR codes from other remote 
controls and store these codes and which button on the custom 
controller each code is associated with into RAM. This type 
of “learning controller usually employs the schematic of 
FIG. 58. The second traditional programming method 
involves providing a ROM that contains the IR codes for most 
functions of most brands and models of home electronic 
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equipment. The user then enters into the custom controller 
what brand/model of each type of home electronic device that 
the user plans to use the custom controller with. In this 
method, for each brand and model of home electronic equip 
ment, the custom controller will also include in ROM the 
associations between the IR codes for the equipment and the 
keys on the custom controller that will trigger the sending of 
the IR codes. A controller utilizing this second programming 
method usually employs the schematic of FIG. 59. 
0269. In an alternate embodiment, the custom controller 
can be programmed by either or both of these methods. IR 
codes that are “learned from other remote controllers are 
stored in RAM 1324 shown in FIG. 58. Alternatively, ROM 
1332 shown in FIG. 1332 includes IR codes for most VCRs, 
cable boxes, satellite receivers, televisions and stereo com 
ponents and the ability to program which brand/model of 
these devices he or she is using. In yet another embodiment, 
the embodiments shown in FIGS. 58 and 59 can be combined 
by including a flag bit in the data stored in RAM 1324 or 1330. 
If the flag bit is set, the rest of the data at that address is a ROM 
address which points to the location of the IR code in ROM 
1332. If the flag bit is not set, the rest of the data at that address 
contains actual IR code data. 

(0270. In the preferred embodiment of FIGS. 53-60, 
though, IR codes are programmed into the memory of the 
custom controller through the microphone 1308 that is used 
for the setup of the channel map, cable box and VCR brand/ 
model and the current time of day. Using the process shown in 
FIG. 60, a process similar to that described above in connec 
tion with the custom programmer 1100, in block 1340, the 
user calls either a special phone number which could be a 
toll-free 800 number, a pay-per-minute 900 number, or a 
standard telephone number with standard toll charges apply 
ing. In block 1342, the consumer speaks on the telephone to a 
customer service representative (representative) located at a 
remote site who orally inquires from the consumer the infor 
mation regarding the brand and model of each home elec 
tronic device with which the consumer wants to use custom 
controller. In blocks 1346 and 1348, the consumeralso has the 
opportunity to tell the representative which functions each 
button of the control surfaces 1302 and 1304 is to perform. In 
block 1350, the representative enters this information into a 
computer at the remote site. If the consumer does not have 
preferences regarding which button of the custom controller 
is used to perform which functions, in block 1352, the repre 
sentative does not enter any preferences into the computer 
and the computer relies on default associations between the 
buttons and functions that are previously stored in the com 
puter. 
0271. Once this information has been entered into the 
computer, in block 1354 the computer programs the custom 
programmer in at least two different ways, depending on 
whether the embodiment of FIG. 58 or 59 is used. If the 
embodiment of FIG. 58 is used, the computer downloads, 
through microphone assembly 1334 in either manner 
described above in connection with the custom programmer 
and shown in FIGS. 43 and 44, all of the necessary IR codes 
into RAM 1324 at the addresses associated with the buttons 
on the keyboard 1320 according to the consumer's expressed 
wishes. If this method is used, no IR codes need be stored in 
the ROM of the custom controller when it is manufactured. 

0272. If the embodiment of FIG.59 is used, the ROM 1332 
installed into the custom controller at manufacture is pro 
grammed with the IR codes of many different brands, models 
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and types of home electronic devices. In this case, the com 
puter downloads, through microphone assembly 1334, the 
addresses of the ROM for all of the necessary IR codes into 
RAM 1330 instead of downloading the IR codes themselves. 
0273. In an alternative embodiment the ROM 1332 con 
tains default associations between IR codes and buttons of the 
custom controller, so that these associations need not be 
downloaded unless the consumer has requested associations 
between buttons and IR codes that are different from the 
default associations. This method reduces the amount of data 
that needs to be sent over the telephone lines from the remote 
site to the custom controller, but can increase the size and cost 
of the ROM installed in the custom controller. In the rare case 
where the IR codes for the device that the consumer wants to 
control are not included in the ROM, the computer would just 
download the IR codes themselves for that device as in the 
first programming method described above with reference to 
FIG. 58. 

0274. It is noted above that in either of the embodiments 
shown in FIGS. 58 and 59, the microphone and decoding 
assemblies from either FIG. 43 or FIG. 44 may be used. 
Preferably, the microphone and decoding assembly in FIG. 
44 is used as it is less expensive than the assembly in FIG. 43 
that uses a DTMF decoder 1166. The system shown in FIG. 
44 utilizes just two single frequency signals rather than many 
dual frequency signals as in a DTMF system. The first signal, 
a tone of approximately 3000 Hz, is used to signify a binary 
“one' and the second signal, a tone of approximately 500 Hz, 
is used to signify "zero. Since a 500 Hz signal is being used 
in this embodiment, the bandwidth of the 1000-5000 Hz high 
pass filter 1168 from FIG. 44 will have to be broadened to 
include 500 Hz, when included in the microphone and decoder 
assembly 1334. 
0275 A series of these two tones are transmitted over the 
telephone line, representing a binary series. A short period of 
no signal is included between each tone in the series oftones 
so that two consecutive 500 Hz or two consecutive 3000 Hz 
signals are interpreted as two sequential signals and not one 
long signal. In an alternative embodiment, the series of signal 
tones are sent at a predetermined clock speed. 
0276 A decoder (not shown) is included between the 
microphone assembly 1334 and the microprocessor 1322 that 
converts the 3000 Hz signals to high electrical signals and 
converts the 500 Hz signals to low electrical signals that are 
sent to a serial input into the microprocessor. A clock signal is 
simultaneously sent to the microprocessor with each high or 
low signal. 
0277 Alternatively, the initial set-up programmer 1200 
could be used to perform the IR code programming of the 
custom controller 1300 instead of using the microphone/ 
telephone interface. 
0278. The custom controller has several additional fea 
tures. First, the rear surface 1312 of the custom controller is 
large enough so that the custom controller can be set on the 
rear surface as shown in FIG. 61 and resist tipping over. The 
advantage of being able to stand the custom controller in this 
upright position is that IR transmitters 1314 are then at a 
substantial height above the surface on which the custom 
controller is set. This lessens the probability that pillows, 
newspapers, magazines or other debris will be inadvertently 
placed on top of the custom controller as it will be difficult for 
debris to balance on the top of the custom controller when in 
the upright position. Further, stacks of pillows, magazines 
and other debris placed next to the custom controller must be 
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rather high before they will block the IR transmissions of the 
custom controller. This feature is extremely important 
because, unlike the instant programmer which can have a 
permanent holder next to the cable box and VCR, away from 
magazines and pillows, the custom controller, having full 
universal remote capabilities, is designed to be used some 
distance away from the video equipment. Yet, to function 
properly as an automatic video recorder controller, the IR 
transmitters of the custom controller need to have a direct line 
of sight to the IR receivers of the video equipment to be 
controlled. 

0279. The degree of enlargement of the rear surface 1312 
needs to be enough so that the custom controller is stable and 
resistant to being tipped over when it is put in the upright 
position shown in FIG. 58. Determining an acceptable size of 
rear portion is based on several factors. First, it is usually 
desirable for the length and the width of the rear surface to be 
approximately equal. If the length is significantly greater than 
the width (as is the case with traditional prior art universal 
remote controls), the controller can be easily tipped over 
along the axes that span the width of the rear surface. Next, the 
proportion of the height of the controller to the length and 
width of the rear surface cannot be too great. A ratio of the 
length of the rear face to the height of the controller and of the 
width of the rear face to the height of the controller of approxi 
mately 3 to 1 or less is usually sufficient. However, this ratio 
depends on the uniformity of the density of the custom con 
troller and thus the center of gravity. If the upper portions of 
the custom controller (when it is in the upright position) are 
more dense than the lower portions, the center of gravity will 
behigh and the ratio of the width and length of the rear surface 
will need to be reduced. On the other hand, if the lower 
portions are more dense, the center of gravity will be lower 
and the ratio can be safely increased. One way the center of 
gravity is lowered in the custom controller is by placing the 
batteries 1316, which are comparatively very dense, very near 
the rear surface. 

0280 Another factor in the stability of the custom control 
ler is the lateral location of the custom controller's center of 
gravity. The closer the center of gravity is to being directly 
above the center of the rear surface when the custom control 
ler is in the upright position, the more stable the custom 
controller will be. It is noted that the upper portion of embodi 
ment of the custom controller shown in FIGS. 53-58 is off 
center. This moves the center of gravity away from the center 
ofrear Surface slightly, but adds to the aesthetic appearance of 
the custom controller. 
0281. The shape of the rear surface is not particularly 
relevant, but rather the shortest distance across the rear sur 
face. On the other hand, the shape of the back surface of the 
custom controller is significant. Preferably, the back surface 
is semicircular or substantially semicircular. The closer the 
back Surface is to a semicylindrical shape, the more comfort 
able the custom controller is for a consumer to hold, as the 
cylindrical shape fits better into human hands. 
0282 Another feature of the custom controller is its two 
control surfaces 1302 and 1304. Auxiliary control surface 
1304 is designed to include buttons that will be used most 
often when the custom controller is in its upright position, 
Such as Volume up and down controls. The angle between the 
rear Surface and the auxiliary control Surface is less than or 
equal to 45°. Keeping the angle less than or equal to 45° 
directs at least half of the force needed to press button on the 
auxiliary control surface downwards into the table or other 
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Surface the custom controller is resting on instead of side 
ways, which would tend to topple the custom controller when 
it is in the upright position. 
0283 Two alternative embodiments of the custom control 
ler 1300 are shown in FIGS. 65-70 and FIGS. 71-76. These 
controllers include control faces that are at angles from the 
rear face of less than or equal to 45°, substantially circular 
bottom faces and rear faces that are larger relative to prior art 
remote controls. 

0284. Yet another feature of the custom controller are one 
touch channel tuning buttons. These buttons would be 
assigned to a specific television or cable channel Such as 
HBO, ESPN, CNN or MTV. For example, if a button is 
assigned to CNN, when the CNN button is pressed, the cus 
tom controller transmits IR codes to change the channel on a 
television, VCR, cable box or satellite receiver to the channel 
number on which CNN is broadcast. When the consumersets 
up the custom controller, he or she tells the representative 
what channels he or she watches the most and the represen 
tative directs the computer to have selected keys on the cus 
tom controller be programmed to tune these channels. The 
consumer tells the representative which keys on the custom 
controller he or she wishes to tune which channels or the 
representative can select the keys. After the keys and channels 
have been selected, the consumer then writes the channel 
names next to the keys that tune them or labels with different 
channel names can be supplied which are then applied to the 
custom controller next to the appropriate buttons. These one 
touch tuning buttons are particularly well Suited to being 
programmed as buttons on the auxiliary control Surface, so 
that the consumer can operate these buttons without having to 
pick up the custom controller. 
0285 Another embodiment, shown in FIGS. 77-78 is an 
alternative embodiment to the embodiment shown in FIG.33. 
An initial setup routine must be performed on the VCR in the 
embodiment in FIG.33 similar to that that must be performed 
on the instant programmer 300. This consists of entering, into 
the VCR, the local channel map, the current time and an 
identification of the cable box, television or satellite receiver 
that is to be controlled by the VCR. In the embodiment of FIG. 
33, this initial setup is performed manually by the user in the 
same manner as for the instant programmer by pressing a 
series of keys on either the VCR itselfor the television remote 
control 956 used to control VCR. In this embodiment shown 
in FIG. 77, the television remote control from FIG. 33 is 
replaced with an auto-programming VCR remote control 
1400 (“VCR remote'). The VCR remote includes a CPU 
1402, RAM 1404, ROM 1406, keyboard 1408 and an IR 
transmitter 1410 that are typical for IR remote control units. 
Further, the VCR remote includes a microphone 1412 and an 
audio signal decoder 1414. The microphone and decoder can 
be either of the embodiments 1166 or 1168-1170 shown in 
FIGS. 43 and 44. As with the custom controller described 
above, however, the decoders 1168-1170 in FIG.44 and 1334 
in FIGS. 58-59 are preferred as the more economical embodi 
ment. 

(0286. In the preferred embodiment, the alternative VCR 
remote 1400 is also a universal remote Such as custom con 
troller 1300 with all of the structure and functions of the 
custom controller. Thus, the VCR remote is capable of con 
trolling the cable box 1428, VCR 1416, television 1432 and 
any other auxiliary home electronic equipment that is IR 
remote controllable 1434. 



US 2010/0247071 A1 

0287. A significant advantage of the VCR remote control 
is that the data required to be entered into the VCR 1416 for 
the initial setup can initially be downloaded from a remote 
site by telephone to the VCR remote control. To do this, the 
consumer calls the remote site in the telephone, orally gives 
the information necessary to perform the initial setup to a 
person at the remote site. The person at the remote site then 
instructs the consumer to place the microphone of the VCR 
remote to the telephone earpiece and the initial setup is down 
loaded. Thereafter, the user easily causes the data to be down 
loaded by IR transmission, from the VCR remote control to 
the VCR itself by pressing a “send' key or a "send' sequence 
of keys. The VCR receives the initial setup data, stores it in its 
memory 1420 and then is ready to be used as an instant 
programmer. 

0288. In an alternative embodiment, shown in FIG. 79, the 
structural elements of the custom programmer 1100 shown in 
FIGS. 40-44, including a microphone 1450 and decoding 
assembly 1452, are embedded within a VCR 1454 instead of 
embedding the structural elements of the instant programmer 
300 into the VCR as shown in FIG. 33. In this embodiment, 
the user would hold the earpiece of their telephone 1456 to the 
microphone embedded in the VCR to download the initial 
setup data directly from the remote site into the VCR. The 
difficulty with this embodiment is that often a user’s VCR and 
telephone are not located close enough together to position 
the telephone earpiece near the VCR. Further, correction of 
this problem, which would involve adding an extension cord 
to the telephone or disconnecting and relocating the VCR 
nearer the telephone are not convenient. 
0289. In another embodiment, shown in FIG. 80, the 
microphone in the VCR with custom programmer embedded 
is replaced with a modular phonejack 1458 that leads directly 
to the decoder assembly 1452 in the VCR. A standard tele 
phone line 1460 would then connect the VCR to a modular 
T-connector 1462 so that both the VCR and an independent 
telephone 1464 are connected to the telephone line 1466. The 
consumer then uses the telephone to call and talk to the 
remote site, but the data is transmitted directly to the VCR. 
The transfer of data by this method may be more accurate than 
transmission by audible tones. However, this embodiment 
suffers from the same problem of the proximity of the con 
Sumer's phone outlets to the VCR. 
0290. With the embodiment shown in FIG.77, though, the 
proximity of the VCR to a consumer's telephone or telephone 
jack are not important. The consumer simply carries the 
remote to his or her phone and gets the initial setup data 
downloaded into the VCR remote. The consumer then carries 
the remote to a location near the VCR and downloads the 
initial setup data to the VCR. 
0291 Another embodiment, shown in FIG. 81, is to install 
a modular jack 1466 into the VCR remote 1400. In this 
embodiment, the VCR remote is connected to the telephone 
by a T-connector 1468 and operates in the same way as the 
VCR with a built in modular jack described above and shown 
in FIG.80 except that after the initial setup data is transferred 
to the VCR remote, the VCR remote is placed near the VCR 
and the initial setup data is downloaded by IR transmission to 
the VCR. One advantage that this embodiment has over the 
VCR with a built in modular jack is that the VCR remote can 
be taken to the telephone whereas the VCR may be located far 
from the telephone. It is also possible to add a DTMF gen 
erator to the VCR remote so that the keypad 1408 of the VCR 
remote can be used to dial the telephone number of the remote 
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site. Alternatively, telephone numbers for the remote site are 
stored in the memory of the VCR remote so that the consumer 
may dial the remote site by pressing a minimum number of 
keys. 
0292. The details of the operation of the VCR remote are 
as follows. In the first step, shown in block 1440 of FIG. 78, 
the consumer places a telephone call on either an 800, 900 or 
normal toll call line to a customer service representative. In 
block 1442, the representative inquires from the consumer 
information necessary to perform the initial setup, such as the 
consumer's ZIP code or the name of the consumer's cable 
company, the television guide that consumer uses, the brand 
and model of the consumer's cable box (it is sometimes 
possible to deduce this data from the ZIP code or cable com 
pany name data) and the brand and model of the consumer's 
VCR. As with the initial setup of the custom programmer, the 
channel map and cable box IR codes can be determined from 
this data. If the VCR remote control is also a universal remote 
control, the representative inquires as to the brands and mod 
els of any other IR controllable home electronic equipment 
that the consumer may wish to control with the VCR remote 
control. 

0293. Once the channel map and IR code data to be down 
loaded have been identified in block 1442, the initial setup 
data, including the channel map, IR code data and the current 
time, including the date, is downloaded over the telephone 
line to the VCR remote control. In the preferred embodiment, 
the initial setup data is generated by a computer at or con 
nected to the representative's location, transmitted over tele 
phone lines in the form of audio signals, received by the VCR 
remote control’s microphone or modular phone jack and 
decoder, and stored into RAM 1404 by CPU 1402. 
0294. In block 1448, the consumer presses a “send' key or 
a sequence of keys that triggers the transmission of the initial 
setup data through the IR transmitter to the VCR's IR receiver. 
If the VCR remote control is a universal remote, the IR codes 
for IR controllable devices other than the cable box are pref 
erably not be transmitted to the VCR as they are used by the 
VCR remote control itself, not the VCR. The data is stored by 
the VCR's CPU into the VCR's RAM. 

0295. In an alternative embodiment, the VCR remote con 
trol's IR transmitter is not a multi-directional or wide angle IR 
transmitter. The more expensive multi-directional or wide 
angle IR transmitters are not necessary because the IR trans 
mitter is not used to transmit IR signals when the VCR remote 
control is set on a table or on top of the cable box or VCR. 
0296. In any case, in the preferred embodiment, a multi 
directional or wide angle IR transmitter is retained to increase 
the likelihood of the successful downloading of all of the 
initial setup data. Although the quantity of the initial setup 
data is not tremendous, it is Substantial. Thus, an uninter 
rupted IR stream of a significant duration is required to reach 
the VCR from the VCR remote control. The more diverse the 
radiation of IR signals is, the more likely it is that all of a 
stream of IR signals will reach the IR receiver in the VCR, 
either directly or by reflection. 
0297 For preexisting VCRs with a built in instant pro 
grammer and IR transmitter that were made before the 
present VCR remote control, that can also have their initial 
setup performed through the use of a remote control, the VCR 
remote control can be programmed, either with a program 
stored in ROM at manufacture or by telephone into RAM, to 
use the preexisting VCR's own protocol for initial setup using 
a remote control. In other words, the VCR remote control is 
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programmed to mimic a consumer using the VCR's original 
remote control to perform the initial setup. 
0298. In VCRs designed specifically for use with the VCR 
remote control, a special protocol, designed to reduce the 
length of the IR transmission sent to the VCR is used. In an 
alternative embodiment, part of this special protocol includes 
using a receipt confirmation signal combined with known 
error detection and/or error correction schemes to assure the 
reception of the entire stream of initial setup data by the VCR. 
Known error detection schemes that can be used include 
using a parity check bit in every byte of data and embedding 
a code at Some point in the data stream that indicates the 
length of the entire data stream. The use of these and other 
known error detection and correction schemes allows the 
VCR to verify whether the complete stream of error free 
initial setup data was received. If it is verified that the data 
received is correct and complete, the VCR can produce an 
indication, either audio or visual, that the initial setup data 
was successfully received. If it is not verified that the data 
received is correct and complete, the VCR either gives no 
indication or produces a second indication to indicate an 
unsuccessful transmission. Upon an unsuccessful transmis 
sion, the consumer adjusts the position of the VCR remote 
control relative to the VCR and retransmits the initial setup 
data. 
0299. Another alternative is to provide modular telephone 
jacks in both the VCR and the VCR remote control for down 
loading the initial setup data from the VCR remote control to 
the VCR. This embodiment provides for more error free 
transmission of the initial setup data, but forces the consumer 
to connect, disconnect and store the cable that links the VCR 
remote control and the VCR. 
0300 Yet another alternative is to include in the VCR a 
microphone and decoder assembly similar to the microphone 
and decoder assembly 1412-1414 in the VCR remote control. 
An encoder and speaker (not shown) are then added to the 
VCR remote control. With this alternative embodiment the 
initial setup data is transmitted from the VCR remote control 
to the VCR using the same type of audio signals as used to 
download the initial setup data over the telephone lines to the 
VCR remote control. When the consumer is ready to transmit 
the initial setup data from the VCR remote control to the 
VCR, he or she simply holds up the speaker of the VCR 
remote control to the microphone of the VCR and presses the 
keys necessary to trigger transmission. In the preferred 
embodiment of this alternative, with current speaker and 
microphone technology, the speaker and microphone on the 
VCR remote control can be combined into a single micro 
phone/speaker component. 
0301 In the downloading process of blocks 1446-1452, 
the channel map data and IR code data for the VCR is trans 
mitted and stored into the RAM of the VCR remote control 
first. Thereafter the data is retransmitted to the VCR and 
stored into the RAM of the VCR. After transmission to the 
VCR of the channel map data and IR code data for the VCR is 
completed, the channel map and IR code data for the VCR is 
erased from the RAM in the VCR remote control. If IR code 
data for use by the VCR remote itself is initially downloaded 
with the channel map data and IR code data for the VCR, this 
data is, of course, not erased from the RAM in the VCR 
remote control. 

0302 As described above in reference to the custom con 
troller 1300, shown in FIGS. 53-76 and particularly FIGS. 58 
and 59, the IR codes for control of the cable box and other 
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remote controllable electronic equipment that are down 
loaded over a telephone line to the video recorder, either 
directly or via a VCR remote, are stored in different ways in 
different alternative embodiments. Thus, IR codes for numer 
ous cable boxes and other devices can be stored in the ROMs 
of the video recorder and the VCR remote with the addresses 
of the IR codes for a particular cable box or other device being 
downloaded to the RAM of the video recorder or VCR 
remote. Alternatively, the IR codes themselves can be down 
loaded to the RAM of the video recorder or VCR remote. 

0303. The invention as shown in the various embodiments 
of the VCR remote 1400 can be readily be used with televi 
sions, cable boxes, satellite receivers or other audio-visual 
components that contain remote control transmitters. The 
only differences in operation in these alternate configurations 
are the IR codes and downloading protocols that the VCR 
remote uses. However, the VCR remote as described above is 
capable of having these codes and protocols downloaded by 
telephone along with the initial setup data. 
(0304. In all of the embodiments presented in FIGS. 40-81 
and the accompanying description, the example given of the 
type of data being downloaded to the custom programmer 
1100, initial setup programmer 1200, custom controller 1300. 
VCR with built in IR transmitter and direct telephone input 
(FIGS. 79-80) and VCR remote 1400 (collectively, the “tele 
phone downloadable programmers') is initial setup data. This 
initial setup data includes IR codes or IR code addresses for 
the remote control of other electronic equipment, local chan 
nel maps and the current time. In an alternative embodiment 
to all of the telephone downloadable programmers, shown in 
FIGS. 82-83, in addition to initial setup data, data represent 
ing programs that are desired to be recorded or viewed may be 
downloaded to the various telephone downloadable program 
mers. For any of the telephone downloadable programmers, 
the downloaded data representing a program to be recorded is 
in the form of the actual values of the channel, date, time-of 
day and length of the program. Alternatively, for those tele 
phone downloadable programmers that also perform the 
functions of the instant programmer 300, the data down 
loaded, representing a program to be recorded or viewed, is in 
the form of a compressed code or G-code, which contains the 
channel, date, time-of-day and length of the program. 
0305 The physical configuration of this embodiment for 
downloading program information is shown in FIG. 82. FIG. 
83 shows a flow diagram of the process of selecting and 
downloading program information according to this embodi 
ment. In block 1500, the user calls a customer service repre 
sentative 1520 located at a remote site on the telephone, either 
on a pay-per-minute or pay-per-call 900 number, toll-free 800 
number or regular toll number. In block 1502, the user orally 
tells the representative either specific shows that the user 
wants to record or a more general description of a type of 
show to be recorded or viewed. Such general descriptions 
include the type of show, such as situation comedies, dramas, 
action shows, mysteries, police or detective shows, real life 
rescue, emergency or police shows, game shows, news maga 
Zines, daily news programs, documentaries, sports events, 
movies, etc. The general descriptions further include more 
specific descriptions such as movies or shows starring a par 
ticular actor or actress or directed by a certain director (e.g. 
'all Humphrey Bogart movies'), sporting events involving a 
particular team and/or a particular sport (e.g. "all U.C.L.A. 
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basketball games'), a show that may be on multiple times a 
week on different channels (e.g., “all episodes of I Love 
Lucy on this week'). 
(0306. In block 1504, the representative enters the infor 
mation given by the user in block 1502 into a computer 1522. 
The computer includes a large database of television pro 
grams to be broadcast in the future, stored in mass storage 
1526, such as a hard disk. The computer then searches the 
database for television programs that match the information 
entered by the representative and retrieves the channel, date, 
time-of-day and length data for each program matching the 
information entered. In block 1506, the computer automati 
cally checks the date, time-of-day and length data for all the 
programs retrieved in the database search for time conflicts 
between programs that overlap each other. 
0307 If there is a time conflict, the computer alerts the 
representative that there is a time conflict and the programs 
that are involved. In block 1508, the representative informs 
the user of the time conflict and the programs that are con 
flicting. The user then decides which of the conflicting pro 
grams he or she wishes to record or view. Alternatively, the 
user chooses to have only the non-conflicting portion of a 
program that partially conflicts with another program 
recorded or viewed to avoid the conflict. For example, if two 
programs are selected that both begin at 8:00 pm on Sunday, 
but one lasts one hour and the other lasts two hours, the user 
can choose to record the one hour program and the second 
hour of the two hour program. The user tells the representa 
tive how to resolve the conflict and, in block 1510, the repre 
sentative enters this information into the computer, which 
adjusts the selected programs accordingly, in block 1512. 
0308. In one embodiment, in block 1514, the computer 
converts the channel, date, time-of-day and length of each of 
the programs remaining after the search of the database and 
after resolving time conflicts, if any, into G-codes for use by 
downloadable programmers that perform the functions of the 
instant programmer 300 Such a programmer is representa 
tively shown by dotted line 1524 with the programmer 1524 
having a CPU 1526, a microphone and high pass filter 1528 
(similar to programmer 1100 as shown in FIG. 44), a random 
access memory (RAM) 1532, which includes a stack memory 
for storing the CDTL information, and a ROM 1530. In block 
1516, the computer downloads the G-codes over a telephone 
line to a telephone downloadable programmer 1524 that per 
forms the functions of the instant programmer 300. 
0309. In another embodiment, the blocks 1514 and 1516 
are replaced by a block (not shown) in which the computer 
downloads data representing the channel, date, time-of-day 
and length of each of the programs selected by the search of 
the database and modified to resolve time conflicts, if any, 
over a telephone line to any telephone downloadable pro 
grammer, such as programmer 1524. 
0310. After program data is downloaded to a telephone 
downloadable programmer, and decoded into channel, date, 
time-of-day and length if G-codes were downloaded, the 
CDTL data is stored into the memory of any of the telephone 
downloadable programmers. Such as stack memory of RAM 
1532, in the same manner Such program data is stored into the 
stack memory 76 of FIG. 12, of the instant programmer 300 
after it is decoded from a G-code as described above. After the 
program data is stored in memory, the control of the recording 
of the programs according to this data is performed in same 
manner as performed by the various telephone downloadable 
programmers described above. 
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0311. In an alternative embodiment, the program data is 
downloaded to the telephone downloadable programmers for 
control of a television or cable box only, rather than for 
control of a video recorder. With this embodiment, the user is 
able to use a telephone downloadable programmer to simply 
change the channel of his or her television or cable box to 
assure that an important show is not missed because the user 
forgets what time it is or becomes engrossed in another show 
or simply because the user does not want to bother having to 
change channels manually. 
0312 The format of the database file to store the great 
amount of information about the future television broadcasts 
of television programs and the database program used to 
manipulate and search the database file can be any well 
known database format and corresponding database engine. 
In the preferred embodiment, the. database format used con 
sists of a series of records, each consisting of a predetermined 
set of fields that is the same as the set of fields in every other 
record in the database. Each television program corresponds 
to one record of the database. Each record contains fields for 
the title, channel, date, starting time-of-day and the length of 
the program. Further, each record includes a series of boolean 
fields, each field representing a certain category of television 
program, Such as situation comedy, romantic movie, sports 
program, etc. The advantage of this embodiment is that many 
different categories may be easily represented and searched, 
while taking up little space. This embodiment takes up little 
space because even though there may be over a hundred 
different category fields, a boolean field usually takes up only 
one bit or at most one byte of space for each record in most 
database file formats. The small size of each category field 
also facilitates rapid searching through the database for all the 
programs in a certain category. This embodiment also allows 
for multiple overlapping categories. For example, the data 
base may have separate category fields for crime subject 
matter, comedy, and fiction. One television program may be a 
fictional comedy about crime, thus containing a “true' value 
in all three category fields. On the other hand, a program may 
be a real life drama about crime which only would contain a 
“true' value in one of these category fields, viz. the crime 
subject matter field. 
0313. In addition to the boolean category fields, each 
record includes several “people' fields. The contents of the 
"people' fields include characters in the program, actors and 
actresses, directors and writers involved with the creation of 
the program. Thus, if a user desires to program all programs 
involving certain people, be they characters, actors or creators 
of the program, the computer can search the “people' fields 
for this information. Alternatively, there can be separate fields 
for characters, actors and actresses, and creators of programs. 
0314. Each record also includes fields devoted to the vio 
lence and sexual content of the television program. In the case 
of motion pictures, a field for the rating by the Motion Picture 
Association is utilized. In every record, boolean fields for 
Such descriptions as mild violence, explicit violence, brief 
nudity, nudity, profanity, adult situations, and sexual theme 
are included. Thus, programs can be selected or excluded 
from a search based on Such general content information. 
0315 Each record of the database also includes an abstract 
that contains a brief description of the program. This allows a 
more detailed and extensive search, albeit more time consum 
ing, of specific program content by searching all of the 
abstract fields for certain keywords or combinations of key 
words. 
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0316. It is thought that the system and method of tele 
phone downloading television program data according to 
selection criteria provided by a user to a representative at a 
remote site of the present invention and many of its attendant 
advantages will be understood from the foregoing description 
and it will be apparent that various changes may be made in 
the form, construction and arrangement of the parts thereof 
without departing from the spirit and scope of the invention or 
sacrificing all of its material advantages, the form hereinbe 
fore described being merely a preferred or exemplary 
embodiment thereof. 

1-6. (canceled) 
7. A method of controlling the recording or the viewing of 

television programs comprising: 
searching a database of television schedule information 

based on television program selection criteria given by a 
user who wishes to record or watch television programs, 
and deriving program identification data from the data 
base, the program identification data corresponding to 
television programs meeting the television program 
Selection criteria and including information indicating 
broadcasting times of the respective television pro 
grams; 

checking the program identification data derived in the 
database search for time conflicts between programs that 
overlap each other; 

if at least one time conflict exists, modifying the program 
identification data by resolving the at least one time 
conflict to create a modified program identification data; 
and 

transmitting the modified program identification data over 
a communications link to a controller for controlling the 
recording or viewing of television programs, wherein 
the at least one time conflict is resolved by recording or 
viewing at least a portion of each of the television pro 
grams having broadcasting times that overlap each 
other. 

8. The method of claim 7 wherein the program identifica 
tion data comprises compressed program codes. 

9. The method of claim 7 wherein the television program 
selection criteria comprises at least one of the group consist 
ing of a category, a theme, a personality appearing in the 
program, a personality involved in the creation of the pro 
gram, a writer, a sports team, a program title, a portion of a 
program title, a time period of program airings and a content 
rating. 
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10. The method of claim 7, wherein the controller com 
prises a cable box controller. 

11. The method of claim 7 wherein the controller com 
prises a satellite receiver controller. 

12. A system for controlling the recording or the viewing of 
television programs comprising: 

a database of program schedule information, wherein the 
database is configured to be searched based on television 
program selection criteria given by a user who wishes to 
record or watch television programs, and is further con 
figured to derive program identification data for at least 
one television program corresponding to the television 
program selection criteria, the program identification 
data including information indicating broadcasting 
times of the respective television programs; 

a processor configured to: 
check the program identification data derived in the 

database search for time conflicts between programs 
that overlap each other; and 

modify the program identification data, if at least one 
time conflict exists, by resolving the at least one time 
conflict to create a modified program identification 
data; and 

a communications link for transmitting the modified pro 
gram identification data, in which the time conflicts are 
resolved, to a controller configured to control the record 
ing or the viewing of television programs, wherein the at 
least one time conflict is resolved by recording or view 
ing at least a portion of each of the television programs 
having broadcasting times that overlap each other. 

13. The system of claim 12 wherein the program identifi 
cation data comprises compressed program codes. 

14. The system of claim 12 wherein the television program 
selection criteria comprises at least one of the group consist 
ing of a category, a theme, a personality appearing in the 
program, a personality involved in the creation of the pro 
gram, a writer, a sports team, a program title, a portion of a 
program title, a time period of program airings and a content 
rating. 

15. The system of claim 12 wherein the controller com 
prises a cable box controller. 

16. The system of claim 12 wherein the controller com 
prises a satellite receiver controller. 
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