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tield or The lnyentjon 

In one aspect, this inv~n is related to means ~ method for facilitating management, 
lS storage and retrieval of programs on a cissette of magnetic tape. In another aspect, this ·invention 

is related to maintaining current information. about a tape in a magneti~ tape cassette and more 

particularly to maintaining current information about such a tape using. a magnetic tape 
reader/recorder, and magnetic tape cassettes_ therefor. 

20 Background or 1be lnyention 

Two general methods for long term mass storage of data are known; random access and 

sequential access. 1be random access method_ uses long playing (LP) record players, compact disc· 

(CD) drives and video disc drives for consumer use, and bard disc drives, fioppy disc drives and 

optical disc drives for use with computers. In all, information is accessed at random by moving a 

2S playing head directly over the desired playing area of the stored media. 

A. Problems With Serial Storage Deyjccs 

In the sequential method, stored ~n can only be accessed sequentially. The s~ 

method uses audio tape drives, video tape drives IDd digital audio tape drives for 1eneral consumer 
30 use and digital tape drives and tape backup cassette drives for use with computers and analog tape 

drives for ~on purposes. All of these deYices use mapetic tape as the stored media. The 

bi1 advantage of tape drives is low cost compared with random access devices. The disadvantages 

and problems of using magnetic tape are three-fold. 

35 

40 

1. To go to a particular location on tape, the tape must be either advanced or 
rewound in a serial or sequential manner. Unless forward or reverse operations can be performed 

at very high speed, this can be a time consuming process. 

2. The exact contents and location of records on the tape are not known. Random -

access devices can record (usually at the outermost _tracks) an index of the content at the beginning 

of the disc and anytime the index information needs to be accessed, the read or write head simply 

skips over to read the index. For magnetic tape, even if the index is recorded .in a reserved area at 

the beghmmg of the tape, as is presently done in some video tape or computer tape backup systems, 
its usefulness is limited, due to the time required to rewind the- tape all the way to the beginiling. 

assuming the tape is not at the ~ginning when the need arises trnnmm-for'11nrnm~ew11e1'S"'Of--­
SG 
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Jar1e mnnben of capes desire to place titles OD the tapes to enable rapid identification of the program 
thereon. Usually titling is done by hand writing a title on a label on the tape or its box. However, 
the tape can become separated from the box, or the label may fall off. Some tape owners repeatedly 
feCC!rd over the same tape and prefer not to use permanent labels. Computer tapes may contain 
hundreds of records or files and handwriting or ~~g the index onto the box is not practical. 

3. The absolute current location of ti:ie tape is not knoWf:l. Most tape drives have 
tape counters which c:>nlY indicate relative location. For example, if a tape cassette is played and then 
removed from a tape drive without rewinding, the next time the cassette is inserted and played by a 
tape drive, the absolute location of the tape in the cessette will no longer be known. Auempts have 

10 been made to overcome this problem by writing absolute address marks onto the tape. For example, 
some recent video tapes use the VHS Address Seatch SJ$tem (VASS) whereby absolute address marks 
are written at 1 minute intervals Onto the coattol track of a VHS tape. In computer backup of hard 

. discs by tape, the streaming mode is usually _used where a constant stream of data blocks.-(usually 512 

byteS) are written onto the tape, each block being usually preceded by one or two address bytes. 

15 Thus, absolute addressing is available but not yet universally used on tape. 
Knowing the absolute address is. important. For example, assume that there are S programs 

(or records) on a tape and each of their starting addresses is known and a user desires to go to the 
starting location of program 4. Without knowing the absolute address of where the tape is currently 
positioned, the user or the drive has no way. of knowing whether to rewind or fast forward the tape 

20 to reach the desired record. 

In order for tape drives to compete against raDdom access devices it is imponant that these 
three problems be either overcome or ameliorated. 

. B... Prpyiding Program Tides 

2S Placing a descriptive title on the tape presents another problem. Video tiding is usually known 
and recorded on a leader portion of th• tape. OrdinarUy, the title is computer-generated and recorded 
in a sequence of regular video frames, rather thin on the control track. If multiple copies of the tape 

are made, the· Q\lllity of the title drops off draStlcally. Also, the title ciDnot be conveniently edited 
without re-recording the sequence of frames. Prior ut s~ for applying such titles are either 

30 apeasive or cumbersome~ Professional video dtling systems include the well-known Cbyron S)'$tem 

and many othen. ·Typically these systeias include • complete computer, a complex, high-resolution 
chancter generator, a special effects g~r for mating. shadows, italics and other effects, and. a 
video inter(ace to generate a video signal.· Such systems are too expensive and complicated for the 
home video market. 

35 Some videocassette recorders (VCRs) and camcorders are equipped with simple character 

generators f0r displaying simple block letters and numbers, either superimposed over a recorded video 
signal or recorded and mixed with the. picture sipal. A typical camcorder application is adding· 
characters representing the recording date and time to a video signal as it is being recorded, thereby 
adding a •ctate stamp.• In VCRs, the character generator can be used to show programming 

40 . information such as channel, date, and time on screen as the VCR is being programmed to record 
programs 11 a fmure date. However, Cmremly there is no simple way to use the VCR character 
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1enenror u a titling device. 

In •1tecommmded Practice For Line 21 Data Services, Part Seven, Extended Data Service 

Padcets•. Draft EIA-608, October 12, 1992. th~e is suggestionof usin1 VBI line 21, field 2 to send 

information such as program title and type al~ng with the broadcast program. Yet, the possible use 

of such information for facilitating operanon of a vid~ette recorder~ such as providing a title for 

a recorded prograln, is never augested. 
... 

~ Dde Editinz 

Another problem with prior art tidin& systems is data input and editinl. With Chyron systems, 

10 a full-size typewriter-style keyboard is used which is inappropriate for home use and slow for poor 

typists. Editing of a tide is impractical with most home-generated tides, because the tide is recorded 

as a video iJDaae on the tape. 1bus, the prior art falls to proVide a convenient means for generating, 

storing, and editing video titles for use with sequentially-stored magnetic tape. Users of home video 

equipment would likewise appreciate a system using internal character-generator hardware and VCR 

15 remote controls. thereby precluding the need 1or·complex or expensive hardware to generate titles .. 

It is ID object. of the invention~ the addressing system P"!"ide a fast and accurate way of 

searching for the starting points of the programs. It is a further object that the addressin& system 

determine the current position on the tape and provide a means of homing in to the destination 

address~ during a search. It is yet another object of the address system to· provide a means for 

20 accounting for the lengths of programs as they are recorded or modified. 

It is ID objeC:t of the invention to have· a memory that is randomly accessible for storilig the 

directory. It is another object of the invention that the directoey be changeable without degrading the 

quality of the recorded information on the tape. 

It is ID object of the invention to provide a program pide that is broadcasted to the user and 

2S which provides current schedulin& and descriptive information that Includes special events which are 

scheduled on short notice. It is a further object that the program pkle be usable for timer 

proaramming a lndexina VCR with minimal interaction by the user so that the user finds time shifting 

for viewing prosnms easier. It is yet another object that the broadcaster can provide increase the 

viewiJI& of proanms broadcasted during traditional off-hours. 

30 k is an object of th~ invention to haVe an indexing VCR with greater reliability and utility and 

• a 1oWer cost than the Moving Bead ·system. 

Sgmmary gf tbe lnymtion 
. . 

1be invention pmvides. in a magnetic tape cassette reader/recorder, a method and apparams 

3S for maintaining current information. such IS a directory of recorded programs, about a tape in a 

magnetic tape cassette. 1be availability of the program directory can areatlY facilitate operation of 

the tape cassette reader/recorder •. For example, with a program directory, a user can perform ID 

erase operation of a taped program by simply indicating on the directory that the program can be 

over-written and/or no longer accessible; or a recording operation by selecting from the directory a 
40 proper tape segment to perform the record operation without having to go through the tape to find 

the right spot. Jn brief, the availability _of a program directory will eJiminate much of the frustration 
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that has been felt for so long by so many users of tape devices such as VCRs. 

Different embodiments of the present invention are disclosed in the specification for storing 

current information about a tape. for example, in one embodiment, the information is kept in a 

secondary memory carried on the exterior of a tape cassette • 
. According to one implementation of the above lqbodiment, ·the secondary memory is a storage 

medium carried on the cassette. The storage.medium preferably comprises a magnetic layer·ana-·an 

adhes_ive layer for aftixation of the storage medium to the housing of the cassette. A stationary 

magnetic head/sensor is provided OD the VCR to access the current information stored on the magnetic 

layer. The method of accessing the current information comprises the steps of reading th~ content · 

10 on the magnetic layer after commencement of the insertion of such cassette in the reader/recorder, 

and causing the magnetic layer to be updated with ~ent information about the tape therein whenever 
such cassette is ejected from the reader/recorder. 

According to another implementation of the above embodiment. the secondary ·memory is also 

a magnetic layer carried on the cassette and preferably ·a magnetic layer affixed to the housing of the 

lS cassette. However, the magnetic head/sensor for reading/writing data on the magnetic layer is 

movable over the magnetic layer. Under such implementation, information about the tape can be read 

and written with more freedom than the above implementation which uses a stationary head. 

According to another implementation of the above embodiment, the secondary memory for 

storin& iDformation of the tape is a semiconductor memory carried on the cassette. Preferably, die 
20 semiconductor memory has serial input/output so that the number of contact points for-communicating 

addresses and. data between the cusette and a VCR is minimind. Advantagt0U5ly~ storage of 

information into the semiconductor memory can occur at any preferred time between the update and 

ejection of the tape. 

According to another embodiment of.the present invention, directory information of a tape is 

25 recorded on the tape itself. The ldvamap of the embodiment is that the invention can be practiced 

without.modification to the tape or its housing. 

In one implementation of this embodiment, directory information is written on the video ttack 

of the tape ia the vertical blanldq intervals (VBI) of recorded video sipals. 

· In ~ implementation,. directory information is written on the control track of the tape. 

30 Preferably, a marker is formed OD the tape to uniquely identify the position of a ~t directory. 

Also preferably, a first marker iS recOrded OD tape in close proximity to a current directory when the 

directory is recorded on the tape. 1be taPe is searched for a directory with the first marker. A 
aecoad marker is recorded on the tape in close proximity to the first marker when the current 

directory is read. Alternatively, a marker may be recorded on the tape in close proximity to a current 

35 directory when the directory D recorded. on the tape. The tape is searched for a current directoey 

with the marker in close proximity therm. 1be marker is erased when the directory is read. Also, 

the current tape position may be read from the housing of the cassette during insertion of the cassette 

into the reader/recorder. A current posidoD of .-e tape may be written OD the housing of the ~ette 

during removal of the cassette from the reader/recorder. 
40 Jn one embodiment, the directory is erased from the tape immediately after the step of reading 

the directory. Jn another embodiment, the reader/recorder re-positions the tape in the cassette, after 

This Sheet Has Been Replaced 
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readina the directory and prior to removal of the cassette, co a position such that the ~irectory will 

be read out by the reader/recorder upon· reinsenion of the cassette in the reader/recorder and prior 

to reading by the reader/recorder of one of the r~rds from the tape. In still another embodiment, 

the tape is not rewound after the directory is read and prior co removal of the cassette; however, the 

S tape is read for the directory in a reverse direction when it is reloaded. 

Preferably there is recorded OD the tape in assoCiitiOf1 __ W.~th the dkectory, a current position of 

the tape at which the reader/recorder wlll commence reading the tape upon reinsenion of the cassette 

in the reader/recorder. AJio preferably, when reading the directory from the tape, the current 

position is also read from the tape and a representation of the current position is stored in the 

10 memory. Preferably, the current position in the memory is updated as the tape is being moved for 

reading or writing and the updated position may be recorded on the tape. 

In still another embodiment of the present invention, directory information of a tape is stored 

in a random access memory located in the VCR. An identification (e.g. a volume label) is written 

on the tape whereby the corresponding directory information can be retrieved from the random access 

15 memory When the tape is loaded into the VCR. 

Index information are p~ided on the tape co facilitate searching of programs recorded thereon 

and positioning the tape to selected programs. · 

According co one implementation, the index information is written at predetermined space 

intervals on the tape. The index information is represented by the value of the tape reel counter at 

20 the time the information is written. In one specific implementation, the index information is wriUen 

onto the control track. In another specific: implementation, the index information is written onto the 

VBI portions of the video track. 

·Jn another. implementation, a cue sipal is written at the beginning of each program. The 

address of a program is represented by its sequential position relative to other programs on the tape. 

2S A program under this implementation is located by counting the cue sipals encountered during either 

a fast forward or a rewind operatl~ until the appropriate number of cue signals are encountered. 

Different implementations are provided to _further enhance the· creation, maintenance and 
. . . . 

usefulness of the program directory. For example, in one embodiment, a program title, formina one 

part of the directory, is entered using controls on a jog shuttle remote coatrol of the recorder/reader 

30 as an input device. A represemadon of an alphanumeric keyboard is displayed on a monitor screen 

by a·cbaracter 1eneraror in the recorder/reader.under control of the coarroller. Arrow·buttons or a 

jog shuttle knob .on the remote control can be used to select individual characters forming words in 

the program title. After the c0mplete title is composed by a user lt is saved in the clirectory. Jn 

another embodiment, a scrollable character is displayed instead of a ·teyboard representation. The 

35 arrow buttons or jog shuttle tnob cause the character to- change by steppinl sequentially through the 

alphabmlnumerals until a desired. character is located. 

Jn another embodiment, the controller is coupled to a decoder for decoclin1 data (e.1. a prosram 

title) communicated in the VBI portions of a broadcast television sipal. The decoded data is fed to 

the directory in the memory and also is displayed on a monitor screen. The displayed data can then 

be edited usinl controls on a jog shuttle knob of a VCR remote control. In one specifically 

contemplated embodiment, the decoder decodes data from line 21, field 2 of the VBI. 
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In another embodime.nt. the data communicated in the VBis include data, such as a program 
title, which can be used to detect extension of a program beyond its scheduled time, thereby causing 
the VCR to colltinue recording the program. 

Jn )'et another embodiment, auxiliary Uifonnation of a first program, such as the 
S channel.ate-time-length of a related second program ls broadcasted in the VBI of the first program. 

In response to a user input, the auxiliary informatloa. ls retrieved from the VBI and· used for 
automatically setting the VCR to r~rd the related second program. 

In yet another· embodiment, the.millary information are text data relatin1 to the first program. 
Under the embodiment, the VCR has means responsive to user input for storing the text data in a 

10 memory so that they can be displayed at selected time. 
In another embodiment, a library containing the directories of a plurality of selected tapes ls 

stored in the VCR. The availability of the library facilitate searchiq of programs amoni the plurality 
of tapes. 

In still another embodiment, broadcast programs are classified into different categories. The 
IS identification of the category of a broadcast program ls broadcasted in its VBI. According to the 

embodiment, the category identification is retrieved from the VBI and stored as part of the directory 
information, which can later be used to facilitate searching of a specific cateiory of programs from 
an archive of tapes. 

In a preferred embodiment, a hybrid VCR system is capable of detectin1 the address and the 
20 tape identification number (TIO) from either the comrol tract or the VBI of a video tape and 

identifying the type of tape therefrom. A first type of tape is a home recorded tape (HR tape) in . . . 
which the directory thereof is stored in a RAM and the TID and the address are stored in the conttol 
track in a first embodiment and in the VBI bl a second ~bodiment. A second type of tape is a 
prerecorded iipe (PR. tape) from a publiiher in which the direcrory Is stored in the VBI and the. 

2S addresses are stored in a similar manner to the BR tapes. A third type of tape is a retroactively 
indexed tape (RI tape) which was pr9viously recorded without an index and to which an index is being 
added. A directory ls created ·in the RAM and the TJD and addresses are recorded in the·Colltrol 
track. 

1he lddreu is cletermbHd from the l~n of the recordina on the tape as a distance from· the 
30 bepnina of the tape. In a first embodiment, the address is determined by c:ouming the spindle 

rotation either by COUDtins the munber of pulses reflected from liaht reflective lines on the spindle 
or calculatina the length from· the number of sync pulses recorded on the tape. In a second 
embodiment, the distance is determined by measuring the rotation of a capstan that rotates in unison 
with the tape movement. 

3S In a fint embodiment, the address system is a file mart plus a synchronous sprintling address 
system (RIAS). This system writes the absolute address on the CODttOl track in the form of address 
packets. These packets are written in two types of locations. 1be first type (type 1) ls written at the 
beginDiq of each program and at the end of the last program on the tape. The main function of these 
packets is to serve as •me marb• for sarch.of starting points of programs. The second type of 

· 40 packet (type 2) Is asynchronously recorded as often as possible in between the type 1 packets. These 
packets serve as •roact marts• for determining current tape location. 
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la a second embodiment, two separate address synems are used. A high resolution address 
system (HRAS) writes _an absolute address at hi~ repetition rate (e.g., once every few seconds) on 
a line of the VBI. The second tne of address system is a low resolution address 1JStem (LRAS) 

where the absolute address is written on the control track at the· beginning of each program as well 
S as the end of the last program as an address mark. An alternate LRAS is to write only marks, such 

I'" • r 

as VISS or VASS marks in the control crack at the begllining of each program on the tape and at the 
end of the tape. 

1be TID is generated by seeding a random number generator ~ the time of the first usage 
of the VCR so that the probability Of two VCRS having 1he same identification number is reduced. 

10 The TID also includes a tape ~· 

IS 

Multiple indexing VCRs may be interconnected on a bus for tnnsferrina directory data 

1herebetween. In a si>ecific implementation, a household may have several VCR systems that will 
play some video tapes in both systems. 1be interconnection allows the directory to be transferred 
between multiple VCRs so that eacll VCR has the same directory library. 

In yet another embod~ an input/output port is provided so that the user may connect the 
VCR system to a primer or another external device such as a telephone line or a floppy dist drive. 
The directory or auxiliary information broadcast with a program may be printed in hard copy. 
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Brief DcsQiption of the Drawings 

FIG. 1 is a block diagram illustrating a indexing video cassette recorder, using a hybrid 
indainl aystem that provides indexing of recorded programs for home recorded tapes, prerecorded 
tapes, and retroactively indexed tapes, and a standard video cassette format, and that has a directory 
controller, a bus interface, and an output interface and embodies the invention. 

FIG. 2 is a schematic conceptually °-!~~ a ·Structure of data stored in the RAM of the 
directory controller of FIG. 1 according to a specific implementation of the present invention • 

• 
FIG. 3 is a schematic illustratin& a conceptual structure of an in-use directory in the data 

structure of FIG. 2 according to a specific implementation of the present invention. 
FIG. 4 is a graphical representation of the format of the information recorded on the magnetic 

tape in the cassette of FIG. l with markers and directories in the control track. 
FIG. S is a graphical representation of the fo~ of the information recorded on the magnetic 

tape in the cassette of FIG. 1 with markers in the control track and the directories in the fields of the 
video frames. 

15 FIG. 6 is a block diagram lllustradqthe microprocessor controller of FIG. 1 and its interfaces 
for implementing a specific embodiment of the present· invention. 

FIG. 7 is a block diagram Ulustratin& the microprocessor controll~ of FIG. 1 and its interfaces 
for implementing another specific implementation of the microprocessor controller 31. . . . 

FIG. 8 is a timing diagram showinl the format of the line 21 field 2 video signal In the vertical 
20 blanking interval of a typical video signal. 

FIGs. 9a'"9b are parts of a schematic circuit diagram of a VBI encoder shown in FIG. 1. 
FIG. 9c illusttates a Vlll decoder for decoding ~tb broadcast sipals and recorded signals. 

FIG. 10a is a timing diagram showing modification of the synchroniZation pulse recorded on 
the coattol track of a video tape for encoding ·a directory thereon. 

2S FIG. lOb is a timingdiagram sbo\vinathe synchronization pulses recorded on the control traclc 
when a binary bit •o• is to be wriUen at one time instant (one frame) and a binary bit • 1 • is written 

. .. 
at another time instant (another frame). 

FIG. lOc is a timing diqram showing the timing of the current of_opposite polarity through 

the coD of the control head. 
30 FIG. 10d is a timing diagram showing the head sipals generated by the control pulse edge 

deteclDr shown in FIG. 10f. 
FIG. lOe is a timing diagram showing the head sipals &enerated by the control pulse edae 

deteclDr shown in FIG. lOf in response to the c:urrent flow shown in FIG. lOc. 
FIG. lOf is a block diagram of~ circuit 4400 for controlling the reading and writing of encoded 

35 data signals on the control traclc. 
Pip. 10,-lOh is a detailed schematic of the circuit of PIG. lOf. 

· . FIG. lOi is a block. diap'am form altemate embodiment of the circuit for encodin& and 
decoding data on the control tract shown in FIG. lOf. · 

FIG. 11 illustrates an embodimem of a remote control unit for operating the indexing VCR of 
40 FIG. 1. · 

·FIG. 12 is a schematic diqram of another embodiment of the remote co11troller for the indexing 

11011;1r111nr 
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VCR of FIG. 1. 
FIG. 13 is a schematic view of an embodiment for storing tape ldentifiQtion numbers and 

addresses using a file mark plus asyiichronous sprinkling address system. 
FIG. 14 is a schematic view of an alternate embodiment for storing tape identification numbers 

S and addresses using a high and low r.esolution address~g system. 

10 

FIG. IS is a schematic view of another alternate '"embodiment fQr stor~g tape identification 
numbers and addresses using a high and low resolution addressing system. 

FIG. 16 is a schematic ~iew of yet another embodiment for storing tape identification numbers 
and program numbers using a VISS PLUS TP data packet address system. 

FIG. 17 is a schematic view of the embodiment of FIG. 16 where a program has been 
overwritten on the tape. 

FIG. 18 is a functional block diagram showing a multiple VCR system for transferring directory 
data between the VCRs over a communication bus. 

· FIG. 19 is a flow chart showiq the s~s employed in the operation of broadcasting a library 
IS to other VCRs for one enibodiment of the system shon in FIG. 18. 

FIG. 20 is a schematic view showing the data packet format for the transmitted data for one 
. . 

embodiment of the system Shown in FIG. 18. 
FIG. 21 is the flow chart sbOwing the stepS employed in the receiving of library information 

from another VCR for one embodiment of the system shown in FIG. 18. 
20 FIG. 22 is a schematic view showing the data format for the directory recorded on pre-recorded 

,tape&. 

FIG. 23 is a schematic view Showin1 the data packet format for the absolute address packet. 

FIG. 24 is a schematic view_ showing the data packet format for the tape identification number 
(11D). 

2S FIG. ·2S is a schematic view showing the format for another embodiment of the directory packet 
recorded in the VBI for prerecorded tapes. 

FIG. 26 is a schematic view~ the format for another embodiment of the directory packet 
D(O) for the tape dde recorded in the VBI for_ prerecorded rapes. 

FIG. 27 is a schematic vie\v showini the format for another embocf'unent of a TP packet 
· 30 recorded OD the VBI for HR. tapes and PR apes. 

FIG. 28 is a schematic diagram showing the format for another embodiment of a TID for .-i 
}IR tape. 

FIG. 29 is a schematic diagram showing the format for another ·embodiment of a TID for a PR 
tape. 

35 FIG. 30 is a flow chart showing the steps employed in the operation of ID indexing VCll using 
a FMAS addressing system for writing a tape identification number, an address, and a direcrory to 
a ho~ recorded tape (HR tape) during recorclinl or ejection. 

FIG. 31 is a flow chart showin& the steps employed in the operation of ID induing VCR using 
a VISS PLUS ,,. addressing system· of writing a tape identification anci ·•program number to a home 

40 recorded tape (HR tape) during recording. 
FIG. 32 is a flow chart showing the steps employed to write a tape identification, an absolute 
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addresS and a directory to create a retroac:tlvely indexed tapes by an indexing VCR using a FMAS 
or LRAS addressing sys1em. 

FIGS. 33a-33b are flow charts showing the steps employed in the operation of the indexing 
VCR using a FMAS addressing system when a tape is inserted therein. 

FIGS. 34a-34b are flow charts showing the ~s employed in the operation of the indexing 
~~ . 

VCR, using the VISS PLUS TP addressing system, when a tape.is ~erted therein. 
FIG. 35 is a flow chart showing the Steps employed in the search for a program on an indexed 

tape usiq a FMAS addressbig system. 

• FIG. 36 is a flow chart showing the stepS employed in the search for a program on an indexed 
10 tape using a VJSS PLUS TP addressing system. 

FIG. 37 is a flow chart showing the steps employed in the search for a program on an indexed 
• tape using a VISS PLUS TP addressing system and an absolute addressing system. 

FIG. 38 is a schematic view of a system for determining the absolute program location of 
videotape without using address marks. 

15 FIG.· 39 shows ID alternate embodiment for determiniq tape length. 
FIG. 40 is a schematic view of an alternate embodiment for the tape movement sensor. 
FIG. 41 is a schematic view of an another alternate embodiment determining the location on 

the tape using a tape movement sensor. 

FIGs. 42a-42b are flow charts showing the steps employed in the operation of transferring a 
20 directory along with the tape to a second VCR ihat is 1iOt connected to the first VCR. 

FIG. 43 is a flow chart shoWing the steps employed in the processing of program related 
information. 

FIG. 44 is a schtmatic diagram of the display of the program related information stored in the 
buffers. 

25 - FIG. 4S is a flow chart showing the steps employed in the operation of the indexing VCR 10 
for video mapzines. 

FIG. 46 is a flow chart showing. the Steps employld in the operation of recording ID electronic 
propam guide. 

FIG. 47 is a flow chart showing the steps employed in the operation of the index functions for 
30 an electronic pide usiq the lndexina VCR.-

FIG. 48 is a schematic diagram of the display of the directory selected in FIG. 47. 

FIG. 49 is a schematic dialram of the display of the directory induding the electtonic pide 
selected in FIG. 47. 

FIG. SO is a schematic d1agram illustrating the electronic program pide with a video grid and 

35 video dips with ID exploded view of a movie picle portion of the pide. 
FIG. St is a flow chart ~owing the steps employed in ~e operation of the indexing VCR. for 

ID electronic program guide usina a video Jrid and vicleo dips. 

FIG. 52 is a flow chart showing the steps employed in the operation of temporarily indexing 
portions of a video tape betWeen VISS marks. 

40 FIG. S3 is a flow chart showing the steps employed in the operation of playing temporarily 
indexed portions of a vicleo tape betWeen · VISS marts. 

iliili1iii1ii1fil1ii 
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FIO~ S4 is a schematic view showing the format for the pointer packet data broadcasted in the 
VBI for auxiliary information. 

PIO. 55 is a schematic view showing the format for the CSPG/PRI packet daia recorded in the 

VBI as pointed to by the pointer in line 21 of the VBI. 

FIG. S6 is a schematic view showing the vi~eo magazine (VM) packet used for video 
magazines. .• 

PIG. 57 is a tlow chart showing the steps employed in storing a directory in a library. 

PIGs. 58a-58f are flow charts shoWing the steps employed In one specific embodiment of the 

invention. 

10 FIG. 59 is a tlow chart showing the steps performed by the controller when ID enhanced tape 

is inserted into the VCR embodying the present invention. 
PIGs. 59b-59n are tlow charts showing the steps performed by the controller when different 

keys are pressed. 

PIGs. 6oa~ illustrates the different screens displayed by the VCR embodying the present 
IS invention. 

PIGs. 61a-61c illustrate the steps of different procedures performed by the VCR embodying 

the present invention. 

FIG. 62 illustrate how instant. information is decoded from the VBI llld used in the VCR 

embodying the present invention. 

20 FIG. 63 is a flowchart showing the steps for extending the recording of a broadcaited. 

FIG. 64 is a flowchart showing the steps employed in the operation of the parental control 

feature of the indexing VCR. 

FIGs. 65a-6Sl' are schematic views of displays for an indexing system according to a specific 

implementation of the invention. 
2S FIG. 66a is a block diagram of a video cassette recorder with a directory controller and a 

30 

35 

. . 
movable magnetic write and selising ·system for information recorded on the back wall of the cisseue 

and depicts ID alternate embodiment of the present invention. · 

PIGs. Ci6Mi6d illustme the mechanical design of the movable head assembly of the system 

shown in FIG. 66a. 

FIG. 67 is a schematic circuit diqram of a motor conuol circuit. 

FIG. 68 is. a schemadc circuit diagram. of a circuit" for writing onto a magnetic strip. 

FIG. 69 is a schemadc circuit diagram of a circuit for reading data from a mapedc strip. 

FIGs. 70a-70c Ulusttale the consaucdon of a magDetic strip. 

Figs 70e-70j illustrate different ways of putting a fimc:tion code on a magnetic strip. 

FIG~ 71 is a block diagram of.a video cassette recorder with a directory controller and a 
·semiconductor memory as ID alternate embodiment of the present Invention. 

·FIGs. 72a-72b shaw the construcdon of the semiconductor memory of FIG. 71. 

FIG. 73 illustrates how data are recorded in the semiconductor memory of FIG. 71 according 

to the specific implementation. 
40 FIG. 74 is a schematic and pictorial view of a video cassette recorder having a front load for die 

magnetic tape cassette in which the recorder has a reader and writer for a direc;tory and/or directory 
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locadons on a magnetic strip along the edge of the aiagnetic tape cassette. 

FIG. 75 is a schematic and pictorial view of a video cassette recorder having a top load for a 

magnetic tape cassette in which the recorder bas a reader and writer for a directc>ry and/or directory 

locations on a magnetic strip along the edge of the magnetic tape cassette. 

FIG. 76 is a perspective view of a videocassette .using a magnetic strip for the VCRs of FIGs. 
74-75. . .. 

FIG. 77 is a diagram of a stack of adhesive-backed magnetic strips. 

FIG. 78 shows schematically an alternate embodiment of a videocassette having a memory 

comprising a magnetic strip for storing directory information. 

10 FIG. 79 shows a magnetic strip attached to the top of a cassette and also a mark provided on 

the magnetic strip. 
FIG. 80 shows two magnetic strips attached to the back wall of a cassette. 

FIG. 81 is a block diagram of a video cassette record.er with a directory controller and a 

magnetic write and sensirig system for information recorded on the back wall of the cassette and 

IS depicts an alternate embOdiment of the present invention. 

FIGs. 82a and 82b are side and top views of a magnetic write/sensor head unit for reading a 
magnetic strip. 

FIG. 13a iS a timing chart of.the dock signals prerecorded on the control track of a magnetic 

strip for synchronizing a reading operadon •. 
20 FIG. 13b shows the signals recorded on the· data ttac~ of a magnetic strip for allowing 

read/write operations to be performed in opposite directions. 

FIG. 83c shows the output from a data track in an ideal situation. 

FIG. 84a is a tlow chart illustratiq the logic sequence of a write operation to a magnetic strip. 

FIG. 84b is a flow chart Ulusuadng the logic sequence of a calibration operadon for 

2S compwaring· misalignment of magnetic heads. 

FIG. 84c is a flow chart Dlustratiq the logic sequence of a read operation on a mapecic strip. 

FIG. 8Sa and 85b are flow charts· illustrating the sequence of operation of the video cassette 

recorder of FIG. 81 duriq loading andtjecting a video tape cassette in the video cassette recorder 

in which 1he magnetic strip at the edge of the tape cassette contains the latest directory. 

30 FIG. 16, compoied of FIGs. 86a, 86b, 86c and 86d, is a graphical representation of the format 

.of infonmdon recorded on the magnetic tape at different stages of operation ill the embodiDient of 

the invention depicted in FIG. l using 1 mlrkers. 

FIGs. 871 IDd 87b are flow cbarts i:llustradng the sequeilce. of operation for updating llld using 

the directory during loading and ejecting of a video tape cassette in the video casseae recorder of 

35 FIG. l. 
FiG. 88, composed of FIGs. 88a, 88b, 88c and 88d, is a graphical representation of the format 

of information recorded on the magnetic tape It different stages of operation in the embodiment of 

the inventions depicted in FIG. 1 using one marker. . 
FIG. 89 is a flow chart which in coaibination with the flow chart of FIG. 87b illustrates the 

40 sequence of operation of the video cassette recorder of PIG. 81. in which the magnetic strip It the 

edge of the tape casseae contains the location of the latest directory. 
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FIG. 90a is a flow diagram of a keyboard character entry tidinl method. 
. . 

FIG. 90b is a flow diagram of a cursor position updating method used with the method of FIG. 
90a. 

FIG. 90c is a diagram of a keyboard-mode tide display. 
FIG. 91a is a flow diagram of a scrolling character entry tiding method. 

FIG. 91b is a diagram of a scroll-mode title display. 
· ----FIGs. 92a and 92b are flow charts Dlustrating the sequence of oPeration for· a video cassette 

recorder having additional features according to· the present invention. 

FIGs. 93a and 93b are flow charts that are counteiparts to FIGs. 92a and 92b for a system 

10 wlaich bas a moving bead or a semiconductor memory. 
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FIG. 1 is a block diagram of an indexing VCR system 10 bicludhig a video cassette 
reader/recorder (VCR) 1 with a conventiom! video tape cassette 40, a video display 50, and a 

S directory controller 30. The VCR I is a conventional video reader/recorder device and uses any one 
of many different recording technologies such as BETA, VHS, super VHS, 8 mm, VHS-C or any • 
other popular technologies. In particular, VHS~ indexed tapes can be played directly on a VHS 
indexing VCR with full index functionin1. 1be cassette 40 is a conventional video cassette havina 
a magnetic tape 42 packaged in a clrtridge or cassette housing (hereafter called cassette). Even 

10 though the size and design of the housing is different for different types of recording technololY, the 
basic information that goes on the tape itself is similar. The technolOIY and operation of a VCR are 
well understQOd in the an. 

The VCR 1 bas a button control panel 3 with control buttons, including LOAD 3a, PLAY 3b, 
STOP 3c, RECORD 3d, and EJECT 3e, for controlling the operation of the VCR 1. The LOAD 

15 button 3a is optional and is not used on machines which load automatically. The VCR control logic 
circuit 21 receives control signals from the.button control panel 3 and controls the overall operation 
of the VCR 1 by sending control signals tO a motor and mechinical control lo1ic circuit S, a video 
101ic circuit 7, a position logic and counter circuit 9, and a control and audio track.head logic circuit 
11 of the VCR 1, as well as to the video display SO and the microprocessor controller 31 of the 

20 directory controller 30. 

The motor and mechanical control loaic circuit 5 controls loading and ejectin1 of the cassette 
40 and also controls movement of the video tape 42 within die video cassette 40 durin& recording, 
reading (playback), fast forward, and rewind. The video logic circuit 7 controls the operation of a 
vid_eo read/write head drum 13 in reading from or recording video signals to the tape 42. The 

2S electrical signals are magnedcally coupled between the video loaic circuit 7 and the video head drum 
13 using a winding 14. The position loaic and ~unter circuit 9 monitors tape movement throuah a 
cassette tape movement sensor 22 and generates siglials that represent tape position. The control and 
audio track head loaic eircuit 11 controls writing,· readina, and erasing of signals on the ·control or 
audio track of the tape 42 through the write bead 19, the read bead 17, and the erase bead 15. · 

30 1be directory controller 30 includes a microprocessor controller 31, a random access memory 
(RAM) 33 and a direcrory input/output display and control panel 32. Preferably the microprocessor 
controller 31 comprises an integrated circuit microprocessor, a propam store. such as a 
read-only-memory (ROM), for storing a control program to implement methods of the invention, and 
a clock for 1enerating a dock signal for timing functions and providing the time. The time may be 

35 set using the directory input/oucput display and. control panel 32 in a manner known in the an. 
Alterimively, tbe VCR l may maintain the time. 1be RAM 33 is a conventional random access 
semiconductor memory which interfaces directly.with the microprocessor controller 31. The RAM 
33 is preferably non-volatile. Alternatively, the RAM·33 is battery backed up. A portion of the 
RAM 33 sho~ as system data 33b, is also used for storing the system software of the microprocessor 

40 controller 31. The RAM 33 is also used for storiq the program directory 33a. The size of the RAM 
33 is ·11 the discretion of the manufacturer. However, the RAM 33 preferably can store the directory 
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of a least 100 tapes. Accordingly, the RAM 33 is preferably a least 128k bits. Data compression 
may be used for storing the directory in the RAM 33. 

1be directory input/ouq>ut display and control panel 32 has an alphanumeric keyboard 32a and 
· special ftmc:don keys, such as a SEARCH key 32b for commanding searches for dm in the directory 

S 33a and on the tape 42, a MODIFY key 32c for modifying or deleting directory information in the 
. . 

RAM 33, and an ENTER key -32d for entering program "directory information. Instead of providing 
special function keys, functions can also be initiated by entering predefined sequences of conventional 
keys on the alphanumeric keyboard 32a. --

A display 32e is a conventional liquid CQ'Sta1 or other type display for displaying dm being 
10 entered on the keyboard 32a, and to display the directory or other information stored in the RAM 33. 

Alternately, as discussed below, an on-screen display soa·can be used. The directory information 
stored in the RAM 33 is processed by the microprocessor controller 31. 

The VCR. 1 additionally comprises a character g~r circuit 23 coupled to the VCR control 
logic circuit 21 and to a character generator read-only memory (ROM) 25. Character generators are 

IS ·well-known in the art. Typically, the cbaracter generator ROM.25 stores a data table representing 
pixel or bit patterns of a plurality of alphanumeric characters, such as the Roman alphabet and the 
Arabic numerals. Upon command by the VCR control logic circuit 21 and the character generator 
circuit 23, the data in the character generator R.OM 25 is read and placed in a4 ouq>ut signal to the 
video display a a position on the display determined by coordinates generated by the microprocessor 

20 controller 3~. 1be end result is visual display of a alphanumeric character on the display screen. 
Character generators are well-known for channel display in television receivers, and for use in 
professional titling equipment. 

1be screen SOa is preferably 36 characters x 15 rows. As will be described below, a 
broadcaster preferably broadcasts auxiliary information in this format. For displays with a different 

25 format, the indexiq VCR. 10 reformats the information. For example, a VCR. with a higher screen 
display density, such- as 36 characteri x IS rows, may center the information in the 24.~ x · 
10 rows format. Alternatively, for a higher screen display density, the data may be broadcasted a 
th~ higher density. When there are more rows than can be displayed on one page, the indexing VCR. 
10 displays a message, such as •(MORE),• to inform the user ·that there is another page of 

30 information. 
Commercially available decoder circuits well known in the art for decodinl the closed caption 

broadcudng system for the deaf can be optionally connected to_ the directory controller 30 for 
automatic generation of the program title for the directory of the program being recorded. Television 
broadcasts include titles and subtides transmitted-during the Vertical blanking interval (VBI) portion 

35 (described below) of the broadcast vide0 sigllal, which can be decocled and displayed as text subtitles 
along with the video _,e by means of special decoding circuitry. R.egular TV receivers do not 
decode nor process the signal, but with special decoder circuitry, the aicoded text can be extracted 
and fed to the directory controller 30 for automatic 1eneration of the tide of the program being 
recorded. The extracted, decoded program tit1e can be edited by a user or saved in the directory. 
1bus, the extracted program tide can serve as an alternate data input source for the program 
direcrory, reducing the needed amount of user input. Other auxiliary information described below 
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may also be broadcasted during the VBI. 

A5 shown in FIG. 1, caption decoding can be implemented by coupling an input of a VBI signal 

decoder 60a to the output of a tuner 61 which is generally included in the majority of consumer 

va·. for off-the-air recording. The tuner 61 receives a broadcast TV signal from ID antenna 63 

or a cable TV signal source 64. Both the decoder, the tuner, and the interaction of both, are 

conventional in the art. Examples of commercially ·available VBI caption decoders include the 

TeleCaption 4000 Adaptor, comm~ially available from National Caption Institute, Falls Church, 

Virginia, and Teletext Decoder, available from Norpak Corporation, Ottawa, Canada. In a specific 

embodiment of the present invention, the VBI decoder 60a is a circuit from lTI' with part number 

10 of CCD3000. 1be CCDlOOO decoder may be set to decode a ~ected field and line of the VBI by 

setting a conttol and status register •. Field selection is accomplished by ·selectively setting bit 4 of the 

IM BUS control register with a RAM address of 02H. Line selection is accomplished by selectively 

setting the IM Bus conttol register a with RAM addr• of 04H. (See •cco 3000 Closed-Caption 

Decoder preliminary•, table 4.2, page 31, Edition April 22, 1991, nT Semiconductors.) A decoder 

15 signal line 6S is coupled from the decoder to the VCR control logic circuit 21 to carry decoded 

caption data to the control logic circuit. 1be VCR control logic circuit 21 is commanded by the 

microprocessor controller· 31 to pass the decoded data to the directory 33a under control of a stored 

program in the RAM 33. 1be program then causes the caption information to be stored as a program 

title in the directOry and displayed on the display 50. The VBI data is sent to the RAM 33 during 

20 or immediately before the display of an on-screen directory at step 1408 described below for FIG. 

3Sa, so that when the directory is displayed, the caption data immediately appears in the directory 

display. A user then can edit the caption to adjust it as desired. 

Caption data is placed in a broadcast TV signal by a broadcast TV station in a continuous 

stream; a user of the VCR 1 cannot stop or slow down the stream without additional hardware. Thus, 

2S it is possible that the first caption data received by the antenna 63 is not the program tide. 1bis 

problem can be overcome by coupling a data buffer memory 62 to the d~. Under control of the 

decoder, all caption data received by the VBI decoder 60a is stored in the captloD buffer and serially 

omput to the VCR conttol logic circuit 21. Each Caption data word is diiplayed in the directory, and 
. . 

the user presses the ENTER button to accept the ward and store it as a program title. For a period 

30 of time dependent on the size of the buffer and the rate of data received by the VBI decoder: 60a, 

received data remains in the buffer from which it can be recalled by a user and saved as a prolfl.lll 

tide. Wilen the buffer 62 fills. any additional data words received wUl cause ov~ow, resulting in 

loss of the earliest received word. If a lqe enO\lgh buffer 62 is used, this overflow effect will not 

be a problem. 1be functiOns of reviewmg buffered data and storing saved titles can be controlled by 

35 a stored computer program or subroutine in the RAM 33. 

Not only can the information (e.g. title, subtitle, program identification) transmitted duriDi the 

VBI portion be displaye4 in real time or used to generate propam title for the. directory, it can be 

utilized to further: facilitate operation of the VCR. For example, by monitOring the transmitted title, 

the VCR can automatically detect the end of a program and stop recordift& thereto. Also by 

40 monitoring the VBI portion used for transmitting the tide, the VCR can filter out (m recording a 

program) segments that are unrelated to the program (e.g. commercials), by temporarily stopping the 
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VCll if chqes in the tide portion are detected. 
It is disclosed in the preceding paragraphs that the· VBI data may be broadcast at a relatively 

bip repetition rate prior to broadcast. enabliDg a suitable decoder to detect the data. In the system · 
of FIG. 1, the decoder 60a can be desiped to receive and store in buffer 62 the program 

5 identification information from line 21 of field 2 of each frame. Using suitable logic, the proaiam 
title and other information can be Stored automatically iii"lhe directory 33a, without user intervention. 

Caption data decoding is further described in the followiq specifications, which are.hereby 
incorporated by reference herein: Tide 47, Code of Federal Regulations, Part 15 as amended by 
GEN. Docket No. 91-1; FCC 91·119; •CLOSED CAPI10N DECODER REQUIREMENTS FOR. 

10 THE TELEVISION RECEIVERS•; Tide 47, C.F.R., Part 73.682(a)(22), Caption Transmission. 
format; Title 47, C.F .R. Part 73.699, figure 6; "TELEVISION SYNCHRONIZING WAVEFORM•; 
Title 47, C.F.R., Part 73.699, figure 17A; •UNE 21, FIELD 1 DATA SIGNAL FORMAT•; and 
PBS Engineering Report No. E-7709-C, •TELEVISION CAPI'IONING FOR THE DEAF: SIGNAL 
AND DISPLAY SPECIFICATIONS•. 

15 

Memory Smtcmre 

Now the memory structure of the RAM 33 is described by referring to FIG. 2 which is a 
schematic conceptually illustrating a typical structure of the data stored in the RAM 33 according to 
one embodiment of the present invention. · ne RAM 33 can be viewed conceptually as baviq ID area 

20 1010 for storing operation flags. These flags include a mode ft~ (MODEFLAG) 1011 for indlcatin1 
tiie operation speed (e.1. SP, LP, or SLP) of the VCR 1 and which will be cbanaed whenever the 
operation speed of the VCR 1 is chan&ed. A tape length flag (TAPELNG) 1012 indicates the len&fh 
(e.g. E.a>, E-90, E-120) of an inserted tape '42. A second memory flag 1014 (SECMEM) stores 

access information of a secondary memory which may be provided on the cassette 40 for storiq 
2S directory information. For example, if the secondary memory is a magnetic strip, described below 

for FIGs. 66-70 and 74-93, SECMEM 1014 may store the recording density of a magnetic strip,. or 
if the secondary memory is a semiconductor memory described below for FIGs. 71-73, SECMEM 
1014 may store the access time and capaCity thereof. 

1be flap also ~ude a feature control field (FTCNTL) 1013 for specifying the VCR 6mctioas 
30 that are avallable to a user. In the simplest case, if a secondary memory is needed on the cassette 

for .storblg directory information, Fl'CNTL 1013 will be set in one way lf ID inserted cassette bas 
the secondary memo"ry and· in ~ way if-the· inserted casieue bas no secondary memory. 
fTCNTL 1013 may also specify other functions, and can be set by reading a code carried at a 
predetermined area of the cassette (e.g. on a magnetic strip on the cassette housing). 

35 Area 1010 also stores a message pointer 1017 pointing to a messqe area 1022 which stol'.es 
input and output messqa; and a CDTL pointer 1019 polnting to a con. buffer 1024 which stores 
channel~length (CDTL) data of future recordinp. 

In a preferred embodiment, a library 1023 is also provided in the RAM 33. 1be library 1023 
stores directories of tapes which users of the VcR 1 have archived. Each directory. stored In the 

40 library contains substantially the same information as the in-use· directory. If a library is p~ a 
_library pointer 1015 is provided for pointing to the library 1023. 
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A directory pointer 1018 is also provided for pointing to an in-use directory 1021 which stores 

the clirectory of the currently inserted tape. 1bis directory pointer 1018 may actually point to a 

location in the library wherein the directory of lhe tape is located. 

la addition, the ll'e& 1010 also stores a volume number field (VOLNO) 1016 which stores a 
counter value representing the number of tape directories already stored in the library 1023. Other 

flap may be added as needed. · · • 
Referring to FIG. 3, which is a schematic illusttating a conceptual sttucture of the in-use 

directory 1021 in the data structure of FIG. 2, the in-use directory 1021 stores the directory of the 

cassette tape currently inserted into the VCR. 1. For each program recorded on the cassette tape, a 
10 corresponding entty 1041 is set up in the in-use directory 1021. For purposes of illustration, FIG. 

3 shows the entry 1041 only for program 1. However, each program similarly bas an entry 1041. 

Each entty 1041 stores a title or program name (PROGRAM) 1042; a program address (LOC) 1043 

which stores the absolute tape counter value of tile beginning of the program; a program length value 

(LENGnl) 1044 which stores the length of 18 reccmled program, represented as a function of the 

15 difference betWeen its address from the addrea5 of the next P.rogram or record or a measure of lime 
from a fixed reference point, such as the 1Hiinoing of the tape; an optional program type field 

(TYPE) 1045 which stores the c:ategary of the.ecorded program; an optional program audience field 

(AUDIENCE) 1046 which stores the recommended audience of tJie program; and an optional 

recording speed (SPEED) 1047 which stores the speed at which the program is recorded. 

20 A current tape location (CURRENT LOC) 1049 is also stored in the directory for indicating 

the absolute position from the beginning of the tape 42 in the cassette 40 where the valid directory 

is located, or the value of the tape counter when the tape is ejected. ThiS field is used for setting the 

tape counter when the tape is reloaded into the VCR 1. 1be recording on the tape of the absolute 

tape position is described below. 

2S A field IOSI is a pointer pointing to the address of the first entry of the directory 1021 

represented in FIG. 3 by an arrow pointing to the program name (PROGRAM) 1042. Each entry also 

bas a field 1048 storiq the address of the next entry in the directory also represented in FIG. 3 by 

an arrow poimin& ro program 12. These fields provide a link from one entry to the nm entry and 

are used fOr facilitating search; deletion, and addition of entries. Jn the preferred embodiment, the 

30 directory intbrmation is not stored OD the· tape 42, but is retrieved from the library 1023. la this 

embodilDeat. a volume label (VOLNO) lOSO is.provided in the in-use directory 1021. 1bis field is 

used for reuievina the directory information of the tape from a library 1023 stored in the RAM 33. 

Each item in the directory can be niodified through the use of the buttons OD the keyboard 32a 

and the special fUnction keys 32b, 32c, 32c:l of the directory controller 32, as will be described below. 

35 Tpfonnat 
By way of background, the format of the tape 42 is now described. FIGs. 4 and S illustrate 

the Information content of one example of video tape for both ~ET A and VHS format which both use . 

the same general tape layout. 1be tape 42 is divided into three areas. A narrow strip running along 

the upper edge of the tape 42 is an audio uac:k 42a which contains audio signals. A second narrow 

40 strip running along the bottom edge of the tape is a control ttaclc 42c which contains synchronization 

c•sync•) control signals. The middle area 42b is for video signals which are recorded in pairs of 
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parallel fields 1oing up and down the width of the ~e at a slight angle. The markers 110, 112, IDd 
114 wW be described below. 

1be video head drum i3 is fitted with two read/record heads 180 degrees apart. so that even 
numbered lines make up one field and odd nwnbered lines make up the other field. To reduce flicker 

· on the video screen, these fields are projected onto the face of the cathode ray tube (CRT) screen SOa 
of the video display SO at alternating interVals. ·. 

Decgding YBI lnfonnation . 

Video images in citb.ode ray tube (CRT) type video devices (e.g. television) are 1~ by 
10 scanning a beam along a predefined pattern of lines across a screen. Each time all the lines are 

scanned, a frame is said to have been ptoduced. Each video frame in the broadcast signal is divided 
into two fields, referred to as field 1 and field 2. 

The VCR control logic circuit 21 scans the beam typically from the top, left band comer and· 
seans across the screen. After it finishes scanning one line, the beam remms to the left-band side and 

15 repeatS along another line which is parallel to but. lower than the previous line. 1be scanning 
continues along the odd-Dumbered lines until the beam reaches the center of the bottom part of the 
screen. These odd-numbered lines form field 1. 

From the bottom center of the screen, the beam returns to the top, where it starts scanning from 
substantially the center of the screen along the even-numbered lines which interlace the lines ~f field 

20 l. The even-numbered lines form field 2. When the beam reaches the bottom, right-band com_er of 
the screen, a picture frame is formed. In the NTSC protocol widely used in North America, each 
field contains 262.S horimntal lines ·and a pair of fields constitute a single S2S tine video frame and 
creates one video picture at one instant in time on the video display SO. 

During the time in which the.beam returns from the bottom to the top of the screen, it carries 
25 no television sipals because it does not produce any picture element on the screen. 1bis time 

interval is pnerally known as the vertical blanking interval (VBI). Its duration is generally several 
times the time duration wben the beam takes to scan across the screen.. In other words, the leqth · 
of the VBI is equil to the time for the beam to scan several lines. Thus, the VBI typically contains 
a plurality of lines and"is identified by the field with which it is associated •. Apparatus and methods 

30 using these techniques are well known in the art and therefore are not discussed in detail herein. 
Since no image element is produced on a television ~een duriq a vertical blinking interval, 

no Information therefore needs to be carried by the broadcast signals. nus, proposals bave made 
to use the VBI for conveying auxiliary information from a television network or station to the 
audience. For example, Closed-caption data associated with a television program are transmitted as 

35 encoded composite data signal during VBI line 21, f_ield 1 of the standard NTSC video signal, at a 
rate of 480 bits per second. In the lb.ave-identified Draft EIA-6>8, information are sent in the VBI 
as packets .. Currendy, six classes of packets are proposed, including: 

a •eurrent• class for describing a program currently being transmitted; 
a •Future• class for describing a program to be transmitted later; 

40 a •Channel Information• dais for describing non-program specific informatioa about the 
transmitting channel; 

-------·------

SUBSTITUTE SHEET (RULE 26) 



-------------~============~~---------------

s 

10 

WO '4/16441 PCT/U8'4/00173 

-20-

a •Miscellaneous• class for describing other information; 
a •Public Service• clus for transmitting data or messages of a public service namre such as 

Nationil Weather Service Warnings .and messages; and 
a •Reserved• class reserved for fUture definition. 
According· to the E.I.A. proposal, a packet is preceded by a Starttrype character pair, followed 

by info~~tion/info~onal ~acters pairs uiltll all th~infomwional characters in the packet have 
been sent. 

Table I :lists a subset of the control and type codes of various kinds of information to be 
broadcasted in the VBI according to the E.I.A. -proposal. For example, to transmit the program 
identification number (scheduled start time) of a program, a control code of Olh, a type code of Olh 
and a packet of four characters (one character specifying the minute, one character specifying the 

hour, one character specifying the date and one character specifying the month) are sent. Similarly, 
to transmit the program name, a control.code of_Olh, a type code of 03b and a packet of between 2 
to 32 characters are sent. As another example, the VBI may also be used to tranSmit a time-of-day 

15 value, by sending a control code of 07h, a type code-ofOlh and a packet of two Characters. 
TABLE I 

CONTROL CODE TYPE CODE 

Olb Olh PROGRAM IDENTIFICATI°oN NUMBER 
(PROGRAM START TIME) 

20 (CURRENT CLASS) 02h LENGTH/tlME-IN-SHOW 
03h PROGRAM NAME 
04h PROGRAM TYPE 
05b PROGRAM AUDIENCE 
06b AUDIO SERVICES 

2S 07h CAP110N SERVICES 

09b ASPECT RA110 INFORMATION 
OCb COMPOSITE PACKET-I 
ODb COMPOSITE PACKET-2 . 

10h-17h PROGRAM DEsCRJPTlON YOU I TO YOU 
30 

OSh Olh NE'IWORK NAME 
(CHANNEL 02h CALL LE1TERS (STATION m) 
INFORMATION AND NATIVE CHANNEL 
CLASS) 

35 

07h Olh TIMEOFDAY 
(MISCELLANEOUS) 02h IMPULSE m 

03h SUPPLEMENTAL DATA LOCATION 

40 Referring back to FIG. l, the microprocessor controller 31 comrols the sequence and operation 
of the directory controller 30 and interfaces with the VCR. control logic circuit 21 to implement the 
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reading, updating and recording the directory. The 
_microprocessor conuoller 31, according to a specific embodiment, is a microcomputer chip with part 

number of UPD78234 from NEC Corporation, a logiCal block diagram of which is illustrated in FIG. 
6. This microcomputer chip preferably is a microprogrammed processor capable of accessing a data 

S memory of up to one megabyte. A plurality of input/output ports, PO-P7, are provided for coupling 

to various components of the VCR 1, sueh as the moto' aild medlanical control logic circuit 5, the 
video logic circuit 7, the position logic and counter circuit 9, and the control and audio track head 
logic circuit 11. Asynchronous commumcation between the microcomputer ehip and these 

components is achieved by the provision of a plurality of interrupt inputs INPTO-INPTS. 

10 FIG. 7 shows a bloclc diagiam of another specific implementation of the microprocessor 
controller 31. A chip 701 performs the vertical and horizontal synehronizationseparation of the VBI 
lines. The chip 701 also slices and encodes the VBI lines. This chip performs the functions of the 

VBI encoder 60b, and the buffer 62 (see FIG. 1). A chip 702 conuols the RAM 33 and performs 
error correction and decryption for some type of data coming from the ehip 701. 1be chip 702 also 

IS provides an interface with the serial link (I-LINK) and an interface with the VCR Control logic circuit 
21. 1be chip 702 also controls the RAM 33. _ 1be microcontroller processor 31 in the indexing VCR. 
10 performs all indexing functions and human interface, interprets (e.g. tab, indent, screen format, 

attributes) and processes the auxiliary information display. 1be microcontroller also performs all 
normal indexing VCR 10 functions. 

20 In this embodiment, the interface between the chip 702 and the VCR. control logic circuit 21 
is a clock serial bus via two or three 1/0 Imes which is hardware selectable by the two/three pin mode 
input signal to the ·chip 702. 1be interrupt signal line allows the VCR control logic circuit 21 to 

monitor the status of the chip 702 by interrupt. In a two pin configuration, the data VO signal line 
functions as a two way signal path between the VCR control logic circuit 21 and the chip 702. In 

2S the three pin configuration, the chip 702 provides data on a data output signal line. Also~ in the three 

pin configuration, the VCR control logic circuit 21 sends data on the data •r line to the chip 702. 
1be merna1 length enable signal enables the chip 702 to communicate with the external RAM 73. . . 
'lbe MSBILSB select signal sets the serial bus to MSB first. 

30 Indexing Oyervjew -

1be VCR. uses the directory described above in FIGs. 2-3 to perform searches of the user's tape 

library to find the tape that a selected program is on. 1be directory of a particular tape may be 

searched using keywords, or dtle information to locate a program on the tape. 1be tape may .then 

be advanced to the selected program. lndexin& is used herein to describe these searches, the 

3S generation of these directories,· and all related fwic:tions. 
The indexing VCR 10 provides a hybrid medlod for indexing recorded programs, which are 

recorded OD one Of three. types Of tape: home recorded tapes, prerecorded tapes, and retroactively 

indexed tapes. A home recorded· tape (HR tape) is a tape on which the user has made recordings 

from broadcast or cable by either real time recordina. timer programming his VCR, or using a VCR 
40 PLUS+• programming system. As wlll be described below, the index is created at the time of 

recording by the VCR. The second type of tape is a prerecorded tape (PR tape) that is a 
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commercially purchased tape, such as a Raquel Welch work~ut tape, a karaoke tape, songs, lec:mres 

or speeches, that contains many titles OD it or my contain only one program. 1bese tapeS are not 
expected to be overwritten. The index is stored OD the tape by the video publisher at the time of the 
recording. The third type of upe is a retroactively indexed tape (RI tape) which is a previously 
unindexed recorded tape OD which the user retroaetively adds an index. For this type of tape, the 

index is added by the VCR at the time of the reuoactiv.eJy indexing. For the HR tapes and the RI 

tapes which .are both produced by the home VCR, die directories all reside in the RAM 33 of the 

indexing VCR 10. 

As will be described in detail-below; each tape has tape identification numbers (TID) written 

10 at some repetition rate along the whole_ tape OD either a VBI line for HR tapes or on a control track 

42c for RI tapes. 

If the directory or directories are stored ~ the video fields, corruptiOn of video signals with 

directory signals on selected video fields, such· as a few odd fields spaced apart by a certain number 

of fields, bas little noticeable visual depadation of the video picture~ 1bis is because the human brain 
IS retains a visual image for ·a brief period after _the image is removed (•persistence of vision•). 

1be TID's reference the tape to a corresponding directory stored in the· RAM 33. When either 

a HR tape or a RI tape is inserted into the VCR, the VCR locates and {eads the tape identification 

and then retrieves the . corresponding directory from the RAM. 33. 1bis operation is preferably 

independen~ of the point of tape insertion to thereby effectively create a random access capability for 

20 selections on the tape. On the other band, for PR tapes which are produced by the video publisher, 

~e clirectory is stored on the tape preferably by writing it repeab'.dlY on a VBI line. When the PR 
tape is··mserted into an indexing VCR, the iadexing VCR 10 independently of the point of tape 

insenion can quickly locate and read a copy of die directory from the VBI line. 1bus, the PR. tape 

can be read by random access also. 

2S Ia one embodiment, RI tapes are created by only writing VISS marts on the control ttack ·and 

30 

manually enterin1 the proanm title information into the memory. Because this embodiment does not 

add TID information to the tape itself, the uer must identify the tape to the indexing VCR. Once 

·the tape is identified, the VCR openleS as if 1he RI tape is an HR tape. Consequently, the tape 

becomes random access at this time and not when the tape is first inserted. 

1be VCll 1 includes a VBI eDQOder CiClb coupled to the video logic ciralit 7 wheRby 

information, which receives dilital data, such 11 upe label (e.g. a volume number), directory, llld/or. 

addresses, from the inicroprocessor comroller 31 and encodes such. data for recordiq into the VBI 

portio• of the video sipals which are to be reC:orded on the cassette tape 40. When line 21field2 

-is encoUntered, the digital data stored in the resisters are output so that they can be wriUen on the 

35 video track as described above. 
VBI encoder. 60b can be implemented in a ·similar manner as one of those already existing in 

the art, e.g. encoders for encoding dosed-capdoD data into the VBI portions of video signals. An 

exemplary implementation of the VBI encoder 60b is also illustrated in the schematic block diqram 

of FIGs. 9a and 9b. Such implementation is ~plained herein with -~ce to the timing diagram 

shown in FIG. 8. 
FIG. 8 is a timing diagram showina the format of the line2 l field 2 video signals. The figure 
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shows the slgnals being preceded by a line synchronization pulse, followed by color bmst sipals. 
1be color burst signals are followed by a blanking level, 7 cycles of clock run-in signals and then the 
data signals. 

Exemplary VBI Encoder 
Refer now to FIGs. 9a and 9b, the VBI encoder 60b receives the video signal VIDEO IN from 

the lUDer 61 for recording onto a cmette tape. A buffer 9011 is provided to receive the video signal 
VIDEO IN so that the lUDer 61 is not loaded down, by the VBI encoder 60b. 1be oulpUt from the 
buffer 9011 is provided to a damping circuit 9012 so that the D.C. level can be restored to facilitate 

10 inserting of information signals into the video signals. The D.C. level is fixed by a circuit 9013, by 
setting the variable resistor therein. 

the oucput from the buffer 9011 is also provided to a decoder 9014 which is an integrated 
circuit, such as part no. LMl 88 lN &om National Semiconductor. The integrated circuit decodes the 
video signal to produce a eomposite sync CS'YR<.iignal, a vertical sync VSY'NCiignal, and a field 

15 signal FIELD 1. 

The composite sync CSYJitilgnal is provided to a circuit 9015 whereby a monostable one-shot 
signal with a fixed pulse width is produced. Two oucput signals are generaed from the circuit 9015 
and they are used as the input signals, ~ CLAMP, into the clamping circuit 9012. 

Input data (i.e. directory informalion or address) signal s_IN for encoding into the VBI and 
20 a clock by a signal S_INCLK are provided to a register 9023 (see FIG. 9b) through a buffer 9022. 

These signals may be sent by the microprocessor controller 31 from one of its output ports. 
A circuit 9024 is another register circuit. . ks inputs are alternately connected to high and lo'!V 

voltage levels. This circuit is used for producing the dock run-in signals, as shown in FIG. 8, before 
data are stored into the VBI. 

Data from the register clrc:uits 9023 and 9024 are provided as signals S _OUT into a circuit 
9017 (lee FIG. 9a). The data signals from the circuit 9017 are combined with the D.C. signal 

·outputted from the circuit 9013 (so that they have the same D.C. level as the video signals). When 
the data signals are to be written onto the tape, the d8ta from the register 9023 (see FIG. 9b) will be 
written first. A sipal, SR.CSEL, which is generated from the microprocessor controller 31, is used 

30 to select whedaer die signals for ~ into die video trac:lc through a chip 9026 (see FIG. 9a) 
should come from the data signals (which lllllY contain directory or address information) or the 
broadcast video sipal VIDEO IN. 

Referring back to FIG. 9b, operation of the encoder is controlled by a sequeneer formed by 
chips 9018, 901~. 9020 and 9021 operating in conjunction with the chip 9025, a 74t74 D flip-flop 

35 and a clock signal mm. the clock circuit 9027. 
As illustrated in FIG. 9c, the VBl decoder 60a can be used at different time durations to decode 

either the btoadcast.sipals (Video In) from die tuner 61-or the recorded signals (PB Signal) read by 
the video logic cireuit 7 &om the tape 42. When the VCR. 1 is recordin1 a program, the VBI decoder · 
60a opeiates to. decode information in the VBI of the broadcast signals.· When the VCR. 1 is playing 

40 back a prolfllll from the· cassette tape 40, the VBI decoder 60a can operate to deCode inforination 
stored in the VBI of the recorded signals (e.g. previously recorded directory information). 
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. k needs to be noted dllt altboulb the decoder 60a ·in the embodiment is used both for decoding 

broadcast sipals and recorded sipals, it will be understood that a sep~ decoder can be provided 

for each operation. Moreover, although the decoder 60a and the encoder 60b are shown and 

described as two units, they can be incorporated into a single semiconductor chip or implemented by 

S discrete 101ic components. In the implemen~on of FIG. 7, the chip 701 performs the VBl signal 
processing. · .. 

Prerecorded Tape .. 

As described above, prerecorded tapes (PR. tape) are manufactured by a tape publisher and 

lO contain a plurality of different titled programs thereon. A program directory or directories containing 

information about the names and locations or each program or record on the tape is stored on the 

tape. In one of the specific embodiments, the label (e.1. a volume number or a name) for the tape 

is also recorded. 
Either the video frimes 42b or the control track 42c (see FIGs. 4-S) may be used for storing 

15 the proaram directory(s). In one embodiment, the program directory is stored, by the VCR. control 

lo&ic circuit 21 under control of the microprocessor controller 31, in the control track 42c and in 
another embodiment in odd and/or even numbered fields of spaced apart pairs of video fields, either 
as full video frame or in the VBI. 

20 Using The ConuoJ Track 

It is well understood that modem video recorders typically have a capstan for pulling the 

cassette tape past a rotating video head drum. 1be control track 42c on the tape is normally provided 
for recording a synchronization pulse for synchronizing the rotation of the capstan with the rotation 
of the video head dnun. 'l'he synchronization pulse is conventionally a 30 Hz pulse, with only the 

2S leading edge being used for the synchronization. According to the present invention, directory 

information can be stored on the comrol track by modifying the control track pulse duty cycle so that 

the location of the flux revenal on a prerecorded vide0 tape is modified so that these relative locations 

represent diJital data. 
FIG. lOa is a dmin& diagram showiq .the synchronization.pulse recorded on the comrol track. 

30 FIG. lOd is a timing diagram showing the head signals generated by the ~I pulse edge detector 

shown in FIG. lOf. FIG. lOe is a liming diagram showing the head sipals 1eneratec1 by the control 

pulse edae detector shown in FIG. 1• in response to the current tlow ahon in FIG. lOc. 1be 
negative aoina head sipal shown in FIG. lOd corresponds to the leading edp of the control pulse 

shown in FIG. lOa which will not be modified during the encoding of data. In a standard video 

35 . recorder. when no data is recorded, the falling edge of each pulse occurs at sub$tantially the mid-point 

4401 of a pulse interval. According to one implementation of the F05ent invention, to encode one 

of the binary values (e.g. •o•), the falling edge is shifted forward (the corresponding positive aoing 

head signal shown in FIG. lOd is also shifted), e.g. to a time 44 or it about 37" of the pulse width 

4402 from the risin& edge. To encode another one of the binary values (e.g. • 1 •), the falling edge 

40 is shifted baclcward, e.g. to a time 4403 at about 63" of the pulse width from the rising edge. 
Altemadvely, the time of the pulse width may be other values, e.g., a •o• may be 30,r, and a • 1 • 
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may be 70~. 1be position of the positive going head signal is shown In its modified location by the 

circuit 4400 to be described in.coDDeetion with FIGs. 10f and_ tog depending on the data that the 

signal represents. 

Because the leading edge of the pulse in FIG. 10a or the corresponding negative going pulse 

S in FIG. lOd is not rewritten, the timing betWeen neg~ve going pulses is uniformly spaced at the 

control track 30 Hz frequency. Hewever, in areas where iwo separate recordings adjoin, this uniform 

timing may not be met and the. written data may be in error. 1bus, it may be necessary to use 

preambles and post-ambles to identify encoded data and either error detection codes such as cyclic 

redundancy codes or checksums to ensure data integrity. FIG. 10b is a timing diagram showing the 

10 synchronh:ation pulses recorded on the control track when a binafy bit •o• is to be written at one time 

instant (one frame) and a binary bit •1 • is written at another time instant (~ther frame). 

Normally, the synchroniZation pulses on a contri>J track are recorded by saturated 

magnetization. To alter the timing of a falling edge, appropriate current must be applied to shift the 

magnetization at the altered portion of the track. To advance the falling edge, as when a •o• is to 

15 be written, a first current (e.g. negative) must be applied so as to cause the magnetization between 
time 4402 and time 4403 to be in one direction. To delay the falling edge, as when a •1 • is to be 

written, a second airrent opposite in polarity to the first current (e.g. positive), must be applied so . . 

u to cause the magnetization between time 4402 and time 4403 to be in another direction. 

FIG. lOf is a block diagram of a circuit 4400 for controlling the reading and writing of encoded 

20 data signals on the control track. Fig. lOg is a detailed schematic of the circuit 4400. The circuit 

4400 comprises a c:Urrent steering network 4405 which comprises a pluraUty of analog current 

switches controlled by a microprocessor 4413 (for clarity, control signals are not shown in FIG. 10f). 

The microprocessor 4413 is preferably a NEC 78238 microprocessor. By activating the appropriate 

switches, current may be driven through a control bead in a desired direction and at i predetermined . 

2S timing relation to the leading edge of the control pulse. 

The current steering network 440S has a current source 4406 which provides a constant current 

through a control switch 4411 into two current paths, a first path formed by current switches 4408 

and 4410, and a second path. formed by current switches 4407 and 4409. The control inputs of 

current switches 4408 and 4409 are coupled to a common control signal (ASC3). 1be control inputs 
30 of curreot switches 4407 and 4410 are coupled to another common control signal (ASC4). To write 

a •o• to the control track, current switches 4408 and 4409 are closed and current switches 4407 and 

4410 are opened during the time duration between 4402 and 4403. As a result, a current passes from 

the current source 4406 duough the current switch 4408 into the lower terminal of the control head, 
exits from the upper. terminll of the control head and passes through the current switch 4409 to 

3S ground. To write a •1• to the control ~k, current switches 4407 and 4410 are closed and current 

switches 4408 and 4409 are opened during the time duration between 4402 and 4403. As a result, 

a current passes ~m the current source 4406 through the current switch 4407 to the upper terminal 

of the control head, exits from the lower terminal of the control head and passes through the current 

switch 4410 to ground. 

40 By selectively controlling the closing and opening of the two pairs of current switches. current 

of opposite polarity can be caused to flow through the coil of the control head, u Ulustrated in FIG. 
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lOc. 1be -current cbqes the direction of magnetization of the comrol traCk, advancing the flux 
c:banae in one imt.aDce and delaying the flux change in another instanee, thereby recording encoded 
data onto tbe uact. As descn"bed, information is encoded on the control uack at one bit per frame 
as illustrated-in FIG. 10e. In other embodiments, different duty cycles may be used to encode 

S different values; for example, if 32 different duty cycle values are used, then S bits of information 
can be encoded into one frame. · .. 

Dar.a Wriuen OD the contral track 42c are read by the control pulse edge detector ~ircuit which 
comprises 1enerally a preamP,lifier for amplifying the control pulse read from tbe tape and a 
comparator for generating a pulse corresponding to the logic level recotded on the tape 42. The edge 

10 · Of this logic pulse corresponds. to the flux transitions OD the tape. 
The pulses on the control track 42c are used for controlling the motor speed controller. By 

monitoring the period of the control pulse using tbe microprocessor 4413 the tape speed is known • 
. 1be microprocessor 4413 can then control the motor speed control circuit to keep the tape speed 

within a reuonable range during the time when control pulses are rewritten. To prevent sudden ft~ 
15 changes from adversely affecting the play/record servo amplifier, a pair of isolation switches are 

provided to isolate it from the rest of the circuiL 

20 

FIG. 10i is a block diagram for an alternate embodiment of the circuit for encoding and 

-decoding data OD the control uack shown in FIG. IOf. This circuit operates in a manner similar to 
that of FIG. IOf. 

Writing on Control Track 
Iii order to avoid disastrous result of leaving the current· sWitches on while the tape is free 

running, a software write protect checJc is iniplememed: Writing is permitted oilly when a shorting 
bar is inserted between pins _32 and 33 of the microprocessor 4413. 

2S The control pulse is fed to a pin 24 of the microprocessor 4413, and an interrupt INTP3 is 
conditioned to respond to the positive going edge of the stgnal. This triaers a capture register TMO 
inrema1 to tbe microprocessor 4413. The first pass through of tbe routine is to note down the reading 

of the capture repter. The second interrupt cycle, and all the subsequent ones, read the CIP,tW'e 
rqister and establish the leqdl of tbe previous cycle by subtracting tbe last register content from the 

30 current resister content. This value is used as the current cyde length, assuming that the speed can · 
not vary so rapidly. By shifting this value 2 places to the right, the value is divided by 4. Since a 
2S percent value is to be the threshold ~ue in a timer nu intemal to the microprocessor 4413, and . 
the timer TMl is fed by a 1/64 clock (CLK) instead of a l/8 CUC as the capcure register TMO, a 
further shift of 3 more pl~ is done. Uis shifted value is then stored in a register _ ns in tbe 

35 microprocessor 4413. A further dpt shift of 1 place provides .the 12.S percent value (118 clock), 
which is then stored in a register _T12 in the microprocessor 4413. The values in tbe registers _Tl2 
and _ ns are added together to generate a 37 .S percent value, which is stored in a register _ T37 in 
the microprocessor 4413. 

In between tbe iiltemapt responses and the above calculation are the turning off of the gain 
40 clamp switches and tbe turning off of the VCR amplifier switches. 1be microprocessor 4413 then 

looks the polarity of the data that is to be written. If it is a zero,. the microprocessor 4413 then 
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subtracts the value in the register Tl from the value in the register _ n7, and loads the result into the 
compare register of timer TMl. The value in the register Tl is a constant representing the dead time 
used in pedormiag the above calc:Ulations and the overhead of the interrupt. The microprocessor 
4413 then waits for the timer TMl to expire, and commands, using a signal ASC3, the current 

S switches 4408 and· 4409 to open and ·using current from the current source 4406, creates a ftux 
reversal on the cape at this point. At the same time, the &nicroprocessor 4413 reloads the timer TMl 

with the value in the register _ T37 after subtracting another empirical time constant T2 from it. 
When the timer TMl expires, it then turns off the current, allowing the head inductance current to 

recover through a 10K resistor to ground. After a time of about 600 microseconds, ·the 
10 microprocessor 44i3 turns off the steerin1switch440S, turns on the VCR preamp switch, releases 

the 1ain damp, dears the interrupt status of INTP3 caused by the switching currents, restores th~ 
registers, and exits the interrupt routine. 

If the dara to be written is a one, the process is similar except that instead of using the register 
_T37 to start the current, a register _1'25 is ysed. Instead of providing the signal ASC3, a signal 

IS ASC2 is provided. The microprocessor 4413 uses the same register _n7 for the duration o_f the 
current. But because it starts the curreiit earlier,.it also finishes earlier. Therefore, a value Tl2 is 
added to the end of the cycle after the current steering switches are off before turning the VCR 

preamp back OD. 

Jn one specific embodiment where directory information is stored on the control track, the tape 

20 contaim. only one single valid directory and a plurality of obsol~e directories corresponding to the 
nµmber of times the tape has been played and ejected from the VCR · 1. 1be valid directory is 

distinguished from the obsolete directories by a marker system to be described later. 
In another emtvxliment, each tin)e the directory is read into the local RAM memory, the 

directory is erased from the tape. J>urina the process of tape ej~n from the VCR l, the updated 
2S directory is rewriuen onto the tape at the place of ejection such that only one directory is maintained 

on the tape. 1be disadvamap of this embodiment is the added hardware and time required to 

selectively erase the directory without disrupting the control or video signals. 

Bcmgto ConttoJler 

30 1be VCR 1 also comprises a remote commander unit 1300 which communicates through 

wireless means with a remote signal receiver 29 in the VCR.. As is known in the art, the remote 

co1DJD1nder comprises a plurality of push buttons, switches, and .a jog shuUle knob which create 
output sipals. 1be signals are ttaasmitted by wireless means known in the art, such as infrared 
transmission or radio-frequency signals, to the remote signal receiver 29. 1be rece~ver 29 decodes 

3S the received signal and passes the decoded dara to the VCR. control logic circuit 21. 
An exemplary remote control unit is tl,le Remote Commander provided with the above-identified 

Sony VCR. FIG. 11 Ulusuares an embodiment of a remote control unit lloo. · 1be unit 1300 

comprises a band-held housiq 1322 provided with a plurality of push buttons 1301-1319. A remote 

jog sbuttle knob 1320 is provided for hand-held operation of the jog shuttle feature of the VCR. A 
40 command mode selector switch 1301 enables activating the control unit. A plurality of channel 

number buttons 1302 enable remote entry of channel numbers. An ENTER button 1303 is used to 
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enter cb•0 nel numbers and menu options in the methods discussed below. A menu button 1304 is 

used to display a menu of user options, as discussed below. A plurality of cursor movement buttons 
1305, each marked with an arrow, is used to move an on-screen cunor in various menu operations. 
An antenna TV IVTR button 1306 is used to command the video display SO to display a signal coming 

S either from an antenna or the output of the VCR 1. A power switch 1307 enables turning power to 
the VCR 1 on and off. A TV/VTR switch 1308 enable& selectively using the remote control unit to 
control the VCR 1 or the video display SO. AG input select button 1309 enables selection of the 
source to be recorded." Channel change buttons 1310 enable toggling the channel selectio_n up and 

down. Similarly, volume buttons 1311 enable toggl~ the volume louder or softer. A record mode 
10 button 1312 enables selection of r~rding tape speed. A timer clear button 1313 is used to clear 

timer settings of the VCR. A timer record button 1314 is med to enter a timer recording mode. An 
index button 1315 is used to enter an index mode. Other buuons 1316-1319.can be used to control 
various functions on the VCR, including the directio·n, speed, and mode of the tape transpon. The 
ftmctions and implementation of each button are well known in the an, and have been commercially 

IS embodied in the above-mentioned Sony VCR. 
FIG._ 12 is a schematic diagram of another embodiment of the remote controller 1300 for the 

VCR of FIG. 1: A remote controller 9700 has a plurality of push buttons or keys 9701-9725. A 
power switch 9701 enables turning power to the VCR 1 on and off. A print button9702 allows the 
user to print on bard copy or to disk the directory or other information in the RAM 33. An eject 

20 button 9703 is used to eject the cassette 40 from the VCR. A page up button 9704 and a pqe down 

~utton 970S ·are used to move up or down pages on the screen. A cancel button 9706 is ~ed to 
cancel selections made~ Channel change buttons 9707 enable toggling the channel selection up and. 

down. A number keypad 9708 is used to enter numbers for conlmands and selections. An ENTER 
button 9709 is used to enter clwnnel numbers and menu options in the methods discussed below. A 

2S library button 9710 is used to retrieve directories. A VCRPlus+• buuon 9711 is used to enter 

·PLUSCODE"'· DUlllbets. An index button 9712 is used to enter an index mode. 
An edit button 9713 is used to edit selections on the screen. A review button 9714 is used to 

review stored selections. An erase button 9715 is used to erase selections. A rewind button 9716, 
a play button 9717, and a fast forward button 9719 are used to control tape movement and are well 

30 known in the art. A record mode buuon 9718 enables selection of recording tape speed and to recOrd 

programs. A •v• button 9720 allows the user to store or retrieve auxiliary information. associated 
wi1h a program being viewed and that is uansmitted concurrently with the program. An info· •i• · 
button 9721 is used to store •PLUSCOD:e-• numbers or channel-date-time-length dara associated with 

a separate broadcast that provides additional information related to the program or commercial being 
3S viewed. A •R.• button 9722 is used tO review stored selections using the •i• button 9721. 

Alternatively, the •v•, •i•, and •r• buttons may be used to dial a telephone number transmiu.ed as 
part of the auxUiary information as described above. A stop button 9723 is used to stop movement 

of the tape. A program identification (PGM; ID) button 9724 is used to display the program title and 
other information of the proaram being viewed either direct from cabl_e or airwaves or from tape. 

40 A plurality of cursor movement or directional arrow buttons 9725, each shaped like an arro*, are 
used to move an on-screen cursor in various menu operations. 
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Altemadvely, the VCR 1 or the display controller 30 may include these buttons. 
Alternatively, the remote controller 75 may be included in a television remote controller or a 

universal remote controller which control a television or a plurality of electronic devices respectively. 

S DirectoO' 
For HR and RI tapes, the directories are stored 1a the RAM 33 and ·referenced either by the 

TIDs which are written repeatedly on line 19 of the VBI for HR tapes or by a tape number inputted 
by the user, which the indexing VCR 10 uses to cross reference tri a TID for RI tapes~ FQr PR tapes, 
the directory is written repeaiedly, preterably as often-as space allows, on line 20 of both fields of 

10 - the VBI. Alternatively, the directory is written repe:atecfly on a line pointed to by a pointer in line 
21, field 2. As a default, if the indexing VCR 10 cannot find a pointer in line 21,· it looks for the 
directory in line 20. The recording format is per the E.I.A. specifications on Extended Data Services. 
The directory is stored as D(N) data packets, defined below in conjunction with FIG. 25, which 
contains all the Information that relates to a program entry in the directory. Alternatively, the D(N) 

IS packet may be written in two or more lines to speed up the read process. Also, the D(N) packet may 
be written at a faster rate, such as two to four times faster, than the E.I.A. specification. 1be D(N) 
data packet contains a prograin entry where N ranges from 1 to the maximum program numbers in 
the directory. For PR tapes, the TID and the program number are repeatedly written on both fields 
of line 19 of the VBI. 

20 For RI tapes, the RAM 33 is capable of storing the program number and up to 32 cbaracters 
per tide. 

When a Pll tape is inserted into an indexing VCR 10, the indexin1 VCR. lo reads the VBI ·line 
19 to quickly determine the TID and program nunlber and then stopS. When the user presses the 
Index butt.on, the indexing VCR 10 determines from the TID thit the tape is not a HR tape. 1be 

2S indexina VCR 10 then goes into PLAY mode and·reads the directory from VBI line 20 and displays 
it on-screen. 

30 

35 

Addmving Sntcm ·. 
PIG. 13 is a schematic view of an embodiment for storiJll tape identification numbers and 

addresses usina a file mark plus asynchronous sprinkling address system. In . the prefened 
embodiment, the address system is a file mark plus·asynchronous sprinkling (FMAS) address system.· 
This system writes an absolute address on the c:oauol track 42c (see FIGs. 4-S) in. the form of address 
packets. Since control track data is not readily copied from one VCR to another, some copy 
procection is provided. 1bese packets are wriuen in two types of locations. 1be first type (type l) 
is written at the beginning of each program and at the end of the last piogram on the tape. 1be main 
function of these packets is to serve as •file marts• for search of starting points of PJOlfllllS. The 
second type of packet (type 2) is asynchronously recorded as often as possible in between the type 
1 packecs.. The main fmiction of these packets ·is to serve as •road marts• so that on insertion of the 
cassette 40 into the VCR 1, the current tape location can be quickly determined. 

As an overview, when an indexed tape is inserted into the VCR 1, the VCR quickly determines 
from surrounding type 2 address packecs the exact current tape location. To search for the starting 
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point of some other program, the VCR 1 either fast forwards or rewinds and monitors the control 
trac:k of the correct desthwion address packet. Once this packet is located, the VCR 1 stops and goes 
back at play speed to land euctly at the destination address packet. With the PMAS system, the 
determination of the current location is faster because of the asynchronous sprinkling of addresses .. 

S The search for the starting point of a program is accomplished since the VCR 1 monitors the control 

track 42c while fast forwarding or rewinding and is alSa..iccurate since the destination address packet 

is written exactly at the start of the program like a file mark. 

: In the FMAS address system, the absolute address is written on the control track 42c of the tape 

42 in the form ~f address packets using the data en~ing and decoding described above in co~on 
10 with FIGs. 10a-10i. The absolute address is a measure of the distance fcom the beginning of the tape. 

This distance is preferably determined by counting control track pulses. For example, an address at 

a point of the tape may be the number of seconds in the SLP mode fcom the beginning of the tape 

to that point. Thus, an E-120 tape has an address range from 0 to 21600 (120 minutes x 60 seconds). 

An address of 1140, for example, defines a point whose distance from the beginning of the tape can 

IS be covered in 1, 140 seconds in SLP mode. If the VCR mode is recording or replaying in SP mode 
from the beginning, then after 380 seconds (1140 seconds + 3), the address is also 1140. If there 

is a blank space in between two programs, the address system takes that into account. For example, 

if program 1 is recorded in SLP mode and has an address of 1,000 at the end of fhe program, the tape 

then travels some distance before it starts program 2. Since there is no video signal between the end 
20 of program 1 and the beginning of program 2. there are no control track pulses to keep. track of the 

distance travelled. In this case, the takeup spools spindle revolution counts can be used to interpolate. 

For example, the takeup spool spindle may be counting 1 count for 30 control track pulses, i.e. 1 

address count at the end of program 1. At the beginning of program 2, the takeup spool may be 

counted in two counts fc?r 30 control track pulses, i.e. l address count at the beginning of program 

2. Thus, on the average, the takeup spool counts l.S counts per 30 control track pulses, i.e. 1 

address count for the blank space betWeen program 1 and program 2. If the takeup spindle counts . 

ISO counts of blank space, it· is assumed the control track would have counted 3,000 control track 

pulses (lSO+ 1.Sx30), i.e. 100 address counts. The starting address of program 2 is 1,000 (end of 

address of program l) + 100. Oen&th of blank area) = 1,100. 1'he absolute address is written once 
30 at the beginnina of each program and at the end of the last program. For HR tapes and PR tapes, 

the address is repeated as often u possible ("m the order of once every few seconds) between the 
begimdna and the end of every program. For 1U tapes, the address Is repeated as often as possible 

for some programs as will be described in detail below. 
In alternate embodiments, two separate address systems are used. In a high resolution address 

3S system (BRAS), the VCR writes an absQlute iddress at high repetition rate (e.g., once flVery few 

seconds) on a line of the VBI. 1'he absolute addressing system is maintained both for finding the 

current location as well as for calculating the length of programs and blank spaces. The absolute 

address is a measure of the distance from the beginning of the tape. For example, an address with 

a value of 1120 ma~ represent a distance from the beginning of the tape after the take-up. spool 

40 spindle has made 140 revolutions (with 8 counts per revolution). 1'his information may be wri• 
once every few seconds. Alternatively, the absolute address may represent· the time from the 
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beginning of tbe tape. Because the play time depends on the recording speed of the tape, the time 

from tbe beabming of the tape should also account for the different tape speeds. 1be second type of 
address system ls a low resolution address system (LRAS) where the absolute address is written on 
the contto1 trade at the beginning of each program as well as the end of the last program as an address 

S mark. An alternate LRAS is to write only marks, such as VISS or VASS marks, in the control track 

at the beginning of each program on the tape and at the"end of the tape. 
FIG. 14 is a schematic view of an alternate embodiment for storing tape identification numbers 

. and addresses using a high and tow resolution addressing system. The HR tapes and the PR tapes 

employ both the high resolution address system and the low resolution address system. 1be BRAS 
10 is possible because address data can be written onto the VBI while recording is taking place. For an 

HR. tape, the address and TID are stored in the VBI and the directory ls stored in the RAM 33. For 
PR tapes, the address, directory, and TID are stored in the control track 42c. The LRAS uses a 
marker at the beginning of each program and at the end of the last program. When a HR tape or P~ 
tape is inserted into the VCR 1, the VCR quiclcly reads the TID and address from the VBI and finds 

15 out the exact current tape location. 
On the other band, the RI tapes employ the low resolution address system. For RI tapes, an 

address mark is written on the control track at the beginning of each program and at the end· of the 
last program. 1be RI tapes cannot in practice employ the high resolution address system because 
writing a high resolution address requires writing over the whole tape which is too time consuming 

20 for ihe user. Further more, the VBI cannot be retroactively overridden without destroying the 
picture. On the other hand, a limited lmount of data can be overwritten onto the control track, e.g., 
in a video index search sygtem (VISS). Hence, for retroactively indexing old tapes, the address data 
is written OD the control track 42c. When an RI tape is ·inserted into the VCR, the VCR. first 

determines whedler the tape has a high resolution address system. It searches the VBI for the TID 
2S and an absolute address. Failing to find that, the VCR then looks for the LRAS OD the control track. 

It rewinds the tape to find the closest address mart and reads the address and TID to obtain a current 
location. 

To search for the starting point of some other program, the process for HR tapes and PR tapes 

are as follows. 1be VCR knows the current absolute address as well as the· destination absolute 
30 address. While monitoring the take-up spool spindle revolution count, the machine quietly 

fast-forwards or rewinds to the vicinity, typically within 5 seconds of the destination, and then slows 
down to play speed to read the VBI and stop at the correct address. For RI tapes, the first part of 
the seatch process is identical to that of HR. and PR tapes. Knowing the current absolute address and 

the destination absolute address and while monitoring the take-up spool spindle revolution count, the 
35 ~chine can quickly fast-forward or rewind to the vicinity of the destination. It then slows down to 

play speed to read the control trade and stop at the correct address mark. . 

To perform a search, for HR and PR tapes, when the tape is inserted. into the indexing VCR, 
the current location of the tape ls known from the absolute address on the VBI line. From this 
address .aDd from the directory recovered from die RAM 33 for HR tapes or from the VBI ·for PR 

40 tapes corresponding to the·TID, the current program number is known. For example, if the current 
program is program 3 and the command is to go to program 6, the VCR must fast forward to land 
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on the third indexing mart. 1uch as a VISS or V AsS mark, from the present location. Since the VCR' 
can read the control traek during fast forward or rewind, it can read marks stored in the control track. 

When the third mark is seen during the fast forward, the VCR switches to stop and then rewind since 
the third mark bas been pa.ued. The VCR then switches to play to read the absolute address and can 

S then •sot-1ancr on the selected address. For Rl tapes, once the program number is found, the 
process is the same. .. 

FIG. 15 is a schematic view of another .altemate embodiment for storing tape identification 
numbers and addresses using a high and low resolution addressing system. The HR and PR tapes 

employ only a BRAS addressing system. As with the embodiment of FIG. 14, the address and no 
10 are stored in the VBI and the directory is stored in the RAM 33. 1be RI tapes use the ~S 

described above in FIG. 14. Jn this embodiment, when searching ls done on HR and LR tapes as 

described below in FIG. 35, the system measures location on the tape using the spindle revolution 

counts or position counters described below in FIGs. 38-41. Searching on RI tapes is the same as 
described above for the embodiment of FIG. l. 

15 FIG. 16 is a schematic view of another embodiment for storing tape identification numbers and 
program numbers using a VISS PLUS TP data packet· address system. Jn this embodiment, the 

system writes a TP data packet, which comprises a TID and a program number in line 19 of the VBI. 

As will be described below, the TP data packet may be written on -other lines of the VBI where a 

pointer on VBI line 21 points to these other lines. However, the default mode uses line 19. The 
20 pro~ number represents the order in which the program was recorded. For example, program 

3. is the third program written 011 the tape. If proaram 3 is the last program written 011 the tape, the 
next program that is written bas a program number of 4, even if the program is physically wriuen 

on the tape before program 3. The format of the TP packet is described below in conjunction with 

FIGS. 27-29. 1be recording format for the TP data packet conforms with the E.I.A. specifications 

2S 011 Extended Data Services. As will be described below ill conjunction with FlGs. 28-29, the TID 

is constant for a tape. The program number is constant within a program, but changes from program 
to program. 

As a subset of 1he VISS PLUS TP aystem, the indexing VCR 10 uses a VISS system to Write 
a VISS mark on. the control track 4lc at the beginning o~ each program· on the tape. RI tapes use 

30 only the VISS system. 

For Bil and PR tapes, tbe VISS PLUS TP system is used. In this system, the TID and 

proaram number are wrium in TP data packets at a high repetition rate; e.1., about once every 1/12 

seconds, on line 19 of bOth fields of the VBI. 1be VJSS marks on the control track serve as file 
marks for searching for the starting points of the prograins. 1be TP data packets serve as road marks 

35 so that upon insertion of the cassette into the· indexing VCR 10, the current ~e location can ff.. 
quickly determined. In addition, the address system provides a method for determining the length 

of prolfllDS as they are recorded or ~ified, as will be described below. 

As an overview, when an HR or PR tape is inserted into dle·indexing VCR 10, the indexing 

VCR 10 scans the VBI for a predetermined time, e.g., two seconds, and quietly determines from 
40 surrounding TP data packets the TID of the·tape and the current prosram number. When the user 

presses the Index button, the indexing VCR 10 recrieves the directory from the RAM 33 and displays 
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it. When the user requests the iDdexing VCR 10 to move to the starting point of another prosram. 
the indain1 VCR 10 executes a search by either fast forwarding or rewinding the tape while counting 
the number of VISS marks in the control tract to the destination location. 

For ID RI tape, because the TP data packet is not written on the VBl or elsewhere on the tape, 
5 a different method is employed. lmtead, when a RI tai>e is ejected from the indexing VCR 10, the 

current program number at the time of ejection (also r~~erred to ~ '~-ejection program number) is 
stored in the RA~ 33. 1be next time that the RI tape is ins~ into the ·indexmg VCR 10, the 
indexing VCR 10 attempts to find a~ packet in the VBI. Because no TP packet is found, \he 
indexing VCR 10 pronipts the user to enter the assigned tape number, when the user presses the Index 

10 button. Using this number, the indexin& VcR 10 d~es the corresponding 11D, recovers from 
the RAM 33 the ejection program number and uses it as the curremprogram number, and displays 
the directory. At this time, the indexing VCR 10 may search using the search process described 
above for HR and PR tapes. 

15 

20 

In summary, Table II shows the direc:tOry and address systems for the 3 i,pes of tapes. 

• Tape T,xpe 
HR 

PR 

RI 

Table II 

Directoa · Address System 
.RAM 33 in indexing VCR 10 VISS+TP 

VBI on tape VISS+TP 
RAM 33 in indexing VCR 10 VISS 

In an alternate embodiment to the VISS + TP system, the indexing VCR lOalso uses an absolute 
address system (also called VISS+ TP+ AA). Several absolute address systems are clescn'bed in detail 
below in conjunction with FIGs. 38-41. 1be absolute address system provides futer searches. In 

2S some indexin& VCRs, the VISS marks cannot be monitored during high speed fast forward or rewind, 
but only at moderate search speed (semi-load condition). In contrast, the reel ratio can be measured 
at very hiah speed fast forward or rewind (unloaded condition). Using the absolute address calculated 
from the reel ratio, the indexing VCR 10 can search the tape. 1be absolute address system also 
provides a more accurate 4-rmination of the location of the tape. for example, referring DOW to 

30 FIG. 17, a propam five is recorded on a previously recorded HR tape starting in the middle of a 
. . 

previously recorded program two and ending after the beginning of a previously recorded proiram 
three. As seen ID FiG. 17, when program five is recorded, the Indexing VCR 10 writes a VISS mark 
at ~e beginning of propam five _and writes a TP packet corresponding to program five In line 19 of 
the VBI. Upon reaching the start of program three, ttie indexing VCR 10 erases the VISS mark 

35 coaespoading to the start of program three _and writes a new mart at the end of program five which 
becomes the start of the remainiq ponion of prosram three. With an absolute address system, the 
indexing VCR 10 can automatically calculate the length of programs two and three and 
correspondingly update the directory. Without an absolute address s~ the indexing VCR 10 can 
flag the length of programs two and three a5 being unknown and when the tape is played,. measure 

40 the length of the programs for a later updating of the directory. Alternatively, in an indexing VCR 
10 without ID absolute address system, the Indexing VCR 10 may force new programs to be written 

suesmuTE SHEET (RULE 26) 



-34-

at the startin& point of an old program io avoid programs of unknown length. 

VBJ Line Conftjct &solution 
Because various VBI lines are used for different purpose& by different users, the indexing VCR 

S employs a conflict resolution system. As examples of other uses of the VBI, line 21 is used for both 
closed captioning and Extended Data Services. Line' 19 is used in ghost cancellation. Macrovision 
uses lines 13-20 of field 1, and lines 12-19 of field 2 for copy protection in prerecorded tapes. 

Neilson uses lines 10-12 for encoding of audience survey information in prerec:Orded tapes. Although 
line 21 is used for broadcasting purposes, it may be used in prerecorded tapes when there is no Close 

10 captioning. 1be VBI lines presently used by Macro Vision for copy protection may be moved to 

other lines at the discretion of the PR tape manufacturer. In addition, less than eight lines may be 
used with some copy protection efficiency loss. After reception of the broadcast signal, the use of 
line 19 has served its purpose and becomes free for writing the TP packet. 'Ibus, for PR tapes, there 
is no broadcasted line 19 conflict. However, with PR tapes, if some tapes cannot use line 19 or line 

lS 20 or both, the write of TP and D(N) packets may be done on other lines by using pointers, which 
are wriuen on line 21, field 2, to !hese other lines as described above according to the E.l.A. 
specifications for supplemental data location. When only one of lines 19 or 20 are available, the TP 

packets and the D(N) packets may be written onto one line. Accordingly, even in the absellc:e of .. 
pointers on line 21, the indexing VCR 10 c:becb lines 19 and 20 for the presence of both TP and 

20 D(N) packets. 
lnterconnectect ycRs 

Multiple indexing VCRs in the same hoUsehold create a special problem. The user wants to 

use an indexed tape interchangeably between all of bis indexing VCRs. However, since the directory 
of HR IDd RI tapeS resides in the VCR and does not travel with the tape, the consequence may seem 

2S to be that tapes can only be used in the VCll in which they are created. To solve this problem, the 
different indexina VCRs in the same household are able to comm~nicate. 

Referring now to FIGs. 1 and 11, a multiple VCR system 8000 comprises a plurality of 
indexing VCll sysiems 10 connected by a bus cable 8006 to a bi-directional bus 8004. 'Ibe 
microprocessor controller 31 transmits and receives data and com~ over a line 8007 to a bus 

30· intedace circuit 71 which processes data to communicate between the microprocessor comroller 31 

and the bus 8004. la a first embodiment of the bus system. any VCR system 10 OD the bus 8004 
can acquire the bUs and become the talker (also referred to as a driver). At any one time, only one 
talker is allowed on the bus. During this time, all other units are listeners. Once the related activities 
are finished, the talker must give up the bus. 

3S 1be bus interface circuit 71 comprises a transmiuer (not sho\\:D) for driving signals OD the bus 
and a receiver (not shown) for receiving signals from the bus. 1be uansmiuer is preferably a 1TL 
open collector driver. 'Ibe bus driver preferably is capable of sourcing 48ma. In addition, It is 

pulled up to +S volts by an Internal ISO ohm resistor which can be removed to prevent overJoading 
of the bus driver if more than two VCR systems 10 are connected to the bus 8004. Jn addition, the 

40 bus 8004 is preferably active.low and stays at the high state when there is no bus activities. 1be 
receiver preferably bas a maximum load Of one Standard Tf't. load OD the bus. 
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The dala on the bus is preferably serial data C0111Prising data cells. Each data cell is defined 

as the time slot between two high to low transitions. 1be bit length is typically 2.0 milliseconds. 

Data is preferably encoded in Manchester code. A •zero• is defined as a 25" low to 25" low 

between the hi&h to low transition and the low to high transition. ·Conversely, a •one• is defined as 
S a SOS low to 75" low between the high to low transition and the low to high transition. The bus 

imerface circuit 11 communicates over line 8011 through a connector 8008 to the line 8006. 1be 

connector 8008 is preferably an RCA phono female connector. 

Having descn"bed the multiple VCR system 8000.- the operation of the system is now descn"bed. 

. One of the VCR systems 10 ~mes an initiating unit by desiring to either transmit or receive . 

10 data over the bu5 8004. In panicular, when a new home made recording tape is created in a VCR 
system 10, diat VCR communicates this information to the other VCR system 10 on the bus 8004. 
To request this data, the microprocessor controller 31 of the initiating unit sends a command over the 

line 8007 to the bus interface 71.for communication over lines 8011" JD(I· 8006 with the bus 8004. 
The microprocessor controller 31 preferably generates ·one of two types of commands. 1be first 

IS command, a type I command, is a one-to-many broadcast command. All units on the bus other than 

the initiating unit, which acts as the talker, are addressed. 1bere is no feedback from the addressed 

. units. Thus, for the type I commands, data always flows only from the talker to the listener. The 

·second type of command, a type n command, is a one-to-one communiCation type. Only one unit 

is addressed at a time. For the type Il commands, the addressed unit sends data to the initiating unit 

20 in response to a request for information command from the initiating unit, or the initiating unit sends 

. data to the addressed unit in response to a send info~OD command. Table v summarizes the bus 

commands. 

30 

Command 

FFFFba 

lAAAhex 

2AAAhex 

Others 

Im 
I 

n 
D 

TAJILEY 
Desmptiom 

All UDits receive library 

Address unit AAA to report library RAM size 

Address unit ~ to receive library 

(Reserved for future expansion) 

. 35 1be bus control commands are bracketed by a leading zero and a trailing zero. An end 

bit follows the trailiq zero. 1be end bit Is the last high to low and back to high transition. Thus, 

it is a ·~r bit. It is not a data bit but a terminator bit. Its width is preferably 2 to 4 times the 

width of the regular bit length. 

Referring DOW to FIG. 19, the initiating unit (VCR "system 10) is a listener and moaiton 

40 the bus 8004 for 0.5 seconds to ensure that there is no bus activity (step 8012). When there is no bus 

activity (step 8014), the initiating unit becomes a talker and takes control of the bus. 1be initiating 

unit transmits a type I-command code (FFFFhex) onto the bus to command alt units to receive the 

library (step 8016). 1be initiating unit then becomes a _listener, and monitors the bus activity for 0.25 

seconds for a response (step 8018). If there is bus activity (step 8020), the initiating unit abandons 

4S its attempt to become bus controllet by aborting the command (step 8022) and resets its internal status 
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to become a listener {step 8024), thereby releasing conuolof the bus (step 8030). On the other band, 
' if there is no bus activity after the command code is ttaDSmitted (step 8020), the initiating unit again 

becomes a talker and sends the data in the 'library within .25 sec:ondS after determining it controls the 

bus (step 8026). After uansmitting all the data, the initiating unit waits O.S seconds (step 8028), 

S becomes a listener, and releases bus control (step 8030). 
Referring now to FIG. 20, the library dm·.i.J transmitted as a data packet 8032. The data 

packet 8032 bas a leading zero 8034 followed by a start code 8036 having a length of one byte. The 

start code 8036 preferably has a value of Olhex. Following the start code, there is a type code 8038 

having a one byte long symbol. Its value preferably ·is between Olhex and FFhex. The type code 

10 8038 is decoded as follows in Table IV. 
TABLE IV 

IxB Daqiptlom 

Olhex Library RAM size packet 

02hex Library packet 

15 03 hex-FFhex (Reserved for future expansion) Following the type code 8038, 

a data content 8040 comaim the directory or other information that .is to be transmitted. The data 
content 8040 has an n byte length and is preferably coded in ASCll. Jn the preferred embodiment, 

only ASCll symbols •o•-•9• and •A·-·z· are used. An end code 8042 having a length of 1 byte 

follows the data content 8040. 1be end code 8042 preferably has a value of 03hex. Next, the data 

20 packet includes a checksum 8044 that is l byte long. 1be checksum makes the modulo 128 sum of 

the whole data packet 0, i.e., modulo 128 (start code 8036 + type code 8038 + data c:Ontent 8040 

+ end code 8042 + checksum 8044) = 0. A trailing zero 8046 followed by an end bit 8048 follow 

the checksum 8044. Referring now to FIG. 21, a type D command having a value of 

lAAAhex is a request from the initiating unit to· an addressed unit AAA to repon its library RAM 
size. In order to take control of the bus 8004, the initiating unit operates as a listener and monitors 

the bus for .5 seconds (step 8060) and determines whether the bus is available. If there is no bus 

activity (step 8062), then the bus 8004 is available and the initiating unit becomes a talker and sends 

the command code IAAAhex on the bus 8004 (step 8064). The initiatlng unit then becomes a listener 
and monitors the bus 8004 for .25 seconds for a response from the addressed unit (step 8066). If 

30 there is no response from the addressed unit· (step 8068), the initiadq unit aborts its commaM (step 

8070) and resets ils internal status ·(step 8072). On the other band, if, at step 8068, there is a 

response by the addressed unit, the initiatin1 units checks the intelrity of the returned dara (step 

8074). If there is a failure in the intqrity check, the initiating unit aborts its command (step 8070) 

and resets its intema1 status (step 8072). However, if the integrity check passes at step 8074, the 

35 addressed unit becomes the talker on the bus 8004 and uansmits the dara (step 8076). The addressed 
unit releases the bus after 0.5 seconds (step 8078). 

For a type D command in which an addressed unit is to receive a library, the flow chan 
of FIG. 19 is followed for type I commands, except that at step 8026 when the initiating unit is the 

talker and sends data, the initiating unit sends the library to the addressed unit AAA in response to 

a type D 2AAAhex command. 
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Angther Bus fimhodimcnt 
' Bus DescriptioD 

In a second embodinient of the bus system, the bus.8004 is a bi-direcdoaal bus. An 
external device 73, such u an external RAM, is coupled to the sub 8004. A description of the 

S external device 73 is described below. Wi~in the bus interface circuit 71, a transmitter (not shown) 
is a TI'L open collector driver preferably capable of s~ng 16 milliamps. A driver (not shown) is 

. .. 
preferably pulled up to +SV by an internal 1.0 Jdloobm resistor. The receiver provides a maximwn 
load to the bus of one standard 1TL load. The bus 8004 is preferably active low. When there are · 
no bus activities, the bus 8004 stays at the blgh state. The driver drives the bus by pulling the bus 

10 8004 low. Preferably, the indexing VCR 10. is the master of the bu 8004 and initiates all 
transactions on the bus. 

The data on the bus 8004 is preferably transmitted serially. The data is defined by data 
cells where each data cell is defined to be the time slot between two successive high to low . . 

transitions. 1be bit length is preferably from 0.2 milliseconds to 2 milliseconds. The data is 
IS preferably encoded by 7 bits with an odd parity I.SB bit providing a total length of 8 bits first 

Manchester coding method. The separation between byte$ preferably is 1to10 milliseconds. The 
communication is reset, if no data is transmitted for longer than 10 milliseconds, to avoid bus lock 
ups. 

20 Bus contml protocol and commancl Packet fonnat 
The indexing·VCR 10 sends over the bus 8004 a bus command packet to the external 

device 73 to request data. 1be command packet bas a format: 
Command [ data ] 

l byte N byte 
2S The command symbol is one byte Iona and ranges in value from 00 hex to 7F hex. A data symbol 

follows the command sy111bol and ranges in leqtb from 0 to N bytes of data. N can be sufficiently 
large so that the data byte includes the entire directory of a tape. In resl>Oase to the command packet. 
the extenial device 73 sends back either a return code or data bued on the command issued by the 
indexing VCR 10. Table VI lists the commands .. for the bus. 

30 

35 

40 

Command. 

Olhmc 
ready. 

02hex 
03hex 

04hex 

OShex 

06hmc 
07hmc 

Data 

PRI 

TID 

TlbleYI 

Description 

Check if mcterna1 device 

Print PRl data. 
directory Send directory to RAM 
Request for the first TIO stored in RAM 33. 

Request for the next TID stored in RAM. ~3. 
Request for the previous 11D stored in RAM 33. · 
Request extemal device 73 to send. 
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and the Xth entry of the specified tape. 

number 
x 

Request external device 73 to send copy version number of the 
cape specified. 
Request external _device 73 to send program number for next ... 
recording for the specified tape. 

Reserved for later expansion. 

1be indexing VCR. 10. issues a Olhex command on the bus 8004 to check if the external 

10 device 73 is ready. This command is preferably issued before other commands to check the device. 

After issuing the command. the indexing VCR 10 waits for the return code. If OOhex is returned on 

the bus. the external device 73 is ready. If 7F hex is returned, the exterDal device 73 is busy. If no 

response is received OD the bus, the commanded external device 73 may be non-existent. The 

indexing VCR 10 retransmits the command to again check status. 1be indexing VCR 10 stops further 

IS commands to the external device 73, if the device is not ready. 

The indexing VCR 10 issues a 02hex command OD the bus to command the external 

device 73 to print PRI data. After issuing the command packet, the indexing VCR 10 issues the PRI 

packet to the external device 73. If the external device 73 accepts the packet, it.returns a OOhex code. 
. . . 

Otherwise, it returns a 7F hex code. 

20 The indexing VCR 10 issues a 03bex command to save the directory of one tape to the 

external RAM 33. Before transmitting the directory, the indexing VC£l. 10 reformats the information 

into the D(N) and TP packet format described below in connection with FIGs. 2S and 27 ~ 

respectively. 1be first packet includes the TID and the copy version number (described below) in 

the same format as the TP packet. The next packet is the D(O) packet which describes the tape 

25 parameters, including tape length and reel diameter. 1be remaining directory entries are transmitted 

in the D(N) packet format in the order of their location from the beginning of the tipe. A TP pacbc 

is sent after the last D(N) packet co· indicate the end of uansmission. This TP packet includes the TID 

and the program number for the next recording. The external device 73 returns a OOhex code, if it 

receives all packets. Otherwise, it returns a 7F hex code. In response thereto, the indexing VCR. 10 

30 may resend the data. 

1be indexing VCR 10 Issues a 04hex command to request the first TID stored in the 

atemal RAM 73. In res~ thereto, the exterQal device 73 returns the first TID stored therein. 

In combination with the 05hex and Ofihex eommands (to be described below),_ the indexing VCR 10 

can use the 04bex command to read out all the TIDs in the external RAM 73. The extemal device 

3S 73 returns a 7F hex code, if there i_s no TID inside the device 73. 

1'he indexing VCR 10 issues a OShex command to request the next TID stored in the 

mema1RAM73. In response thereto, the external RAM 73 returns the next TID in the RAM 73. 

After the last TID is re&mned, the atema1 RAM 73 returns a 7F hox code. 

1be indexing VCR 10 issues a 06hex command to request the previous TID stored in 

40 the external RAM 73. In response thereto, the ex~ RAM 73 retumS the previous TJD in the 

RAM 73. 1bis allows the indexing VCR 10 to read dae TID in reverse order. After the first 11D 
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is reaamed,. tbe external RAM 73 rcwms a 7F hex code. 
'lbe indexin& VCR 10 issues a 07hex command and a TP like packet, which includes the 

TID aDd a number x •. to request the xth directory eiltry of the specified tape. In response thereto, the 
external device 73 returns the xth directory entry of the tape in a D(N) packet format. If, however, 

S the TID is not in the external RAM 73, lt returns a 7P hex code. 

10 

'lbe indexing VCR 10 ~e$_a OShex cozi!mand and the TID in TP packet format with 
PN set to 0 to request the copy version number. In response thereto, the external device 73 returns 

a TP line packet which includes the TID and the copy version number. If, however, the TID is not 
inside the external RAM 73, it returns a 7F hex code. 

1be indexiq VCR 10 lss-.es a 09hex command and the TID in TP packet with PN set · 
to 0 to request the program number for the next recording. In response thereto, the external device 
73 returns a TP like packet which includes the Tm and the program number for the next recording. 
If, however,_ the TID is not in the external RAM 73, it returns a 7P hex CQde. 

1be copy version number is a 12 bit number used to check the upd~ status of the 
IS directory in the external RAM 73. 1be indexing VCR 10 stores a copy version number for each tape 

. in the RAM 33. When a new tape is created, this number is set to zero. Every time the directory 

content is changed, the indexing VCR 10 increments the number by one. When a copy of a directory 

having the same TID is found in both the ~ RAM 73 and the internal RAM 33, tbe indexing 
VCR 10 uses the more updated version which is identified by comparing the copy version number 

20 and using the higher number. In this embodiment, the copy version number ranges from 0 to 0JS. 

In alternate embodiments, the bus interface 71 may_ be packaged external to the VCRs. 
In these embodiinents, the microprocessor controller 31 communicates over the line 8007 directly to 

the CODDectol' 8011. 1be bus interface 71 is comiected external to the indexing VCR 10 to the 
connector 8011 Ind to the bus 8004. 

2S In yet other embodiments, the method of communication may be either radio transmission 

30 

at UHF or modulation on an AC power line. · 

One medlod fOr transmittiDg siiaals OD AC pe>Wer lines is disclosed in U.S. Patent No. 
4,418,.333 to Schwarzbach, et al., issued November 29, 1983, the subject matter of which is 
incorporated herein by reference. 

INTERFACE PORT 

Referring apin to FIG. 1, the VCR system_ 10 has an interface COIUlector 72 which is 
coupled to the microprocessor controller 31 and allows communication between the microprocessor 
controller 31 and an aterna1 ·device 73. The connector 72 is preferably an R.CA phono female 

35 connector. 1be external device 73 may be a_ memory, a printer, a computer, a telephone line or a 

specialized machine for communicating with the microprocessor controller 31. _ 

In a specific implementation, the microprocessor controller 31 communicates with a 

printer to print coup>ns captured using the Auxiliary lnfofmation. feature described below. 
In another specific implensentation, the microprocessor controller 31 may print the tape 

40 identification number labels for marking the cassette housing. For example, instead of the step 9211 

described below in FIG. S1 in which the microprocessor controller 31 displays the Tin assigned to 
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the tape that is about to be ejected, the microprocessor controller 31 commands the printer to print 

a label wilh the usigned TID and prompts the usei OD the display to affix the label to the cassette 

housing. 

ID yet another specific implementation. the microprocessor controller 31 prints upon user 

S command the directory of any specified tapes stored in the RAM 33. 

In ID alternate embodiment. in place of the interface connector, ID IR detector/emiuer 
. . .. 

in the VCR functions as a data pon which can be used to both receive remate .control commands and 

to uansmit the directory or other information from the RAM 33 to. a printer or a second Diachi:J1e. 
For example, some VCRs can control cable boxei by transmitting commands to the cable box. These 

10 VCRs may also transmit directory data or other inf'onnation to an extemal device 73 that can receive 

IR coQJmands. Alternatively. the IR detector may also be used to receive directory information 

downloaded from the second machine. 

In an alternate embodiment to FIG. 1, as shown in FIG. 18, the interface connector 72 

may be the same connector as the .bus interface connector 71. In this embodiment, a plurality of 

IS external devices 73. 73' may be connected to the bus 8004. The directory may be downloaded from 

the RAM 33 through a bus transfer to any or all of the plurality of external devices. 

In a specific· implementation,· the directory is downloaded either over the bus 8004 or 

through the interface coDDeCtOr 72 for backup storage. For example, backup storage may be either 

a tape in a second VCR or a floppy disk in a disk drive. 

20 In another specific implementation, the external device 73 is a nonvolatile memory such 

as a battery supported RAM. The external RAM 73 contains sdfficient memory, e.g., one megabits, 

·for storing the entire program directory of a plurality of indexing VCRs. The external RAM 73 

provides a bactup to the RAM 33 in each of the user's indexing VCll lOs to avoid loss of data during 

power interruptions. Further. the external RAM 73 c:Ombines the libraries of all indexing VCRs 

2S connected to the bus 8004. Consequently, each indexing VCR 10 provides indexing capability for 

each of the user's index apes. nae user may transfer directories between the indexing VCRs. The 

exteraal RAM 73 also includes comnnmiQtion electronics for communicating with each device on 

the bus. In yet another embodiment, the memaI device 73 might also include a p_rocessor and 

a character 1enerator.. Tile indexing VCR 10 provides the electronic guide data over the VO pon. 

30 The external device 73 ClfUlreS the data, formals lt and stores it within the external RAM. At the 

appropriate times. the data is OUlputted via the dwacter generator over the bus 8004 to the indexing 

VCit. 10 for display OD tht telev.ision. 

Alternatively, the bus may be an infrared link Where the external device 73 has IR. 

emitters and decectors for ttansmitting and receiving infrared codes to the indexing VCR 10 and 

35 television using the infrared detectors and emiUers described aboVe. 

Similar to tlie bus ~' communication from the interface pon may be either direct 

cable. radio transmission at UHF, infrared transmission, or modulation OD an AC power line, or other 

memory or communication devices. 

Automatic Bads-up or the Ubraa In the BAM 33 

As noted above. the library is srored in a nonvolatile memory or a bauery backed-up 
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RAM 33. Akhoup lithium bmeries have a S-7 year shelf life, this life may be shortened by power 

ouiqes. In lddition, cawtroP.hic .chip failures may occur. Consequently, the indexiq VCR 10 

periodically displays a prompt to the user to back-up the library by downloading the comem from 
1be RAM 33 through the aerial. pon to a mqnetic tape, floppy di$k or external memory device. Even 

S wi1b this prompt. some users are likely to not back-up die library. _ID addition, if a low battery--·--·· 
wamin& is provided, the user may also ;pore ~ warning. When the failure occurs, the user will 

have experienced a catastrophic loss of bis emire library when the battery has been drained or the 
memory chip has. failed. The library may be recreated as each tape is played for the fint time after 

1be loss in the indexiq VCR. 10. However, this ipproach is time consuming and limits the user's 

10 ability to perform search functions of the tape library. 
The indexing VCR. 10 may amomadcally provide back-up by writing the directory onto 

a tape while it is makina another recording. ID particular, the indexing VCR 10 may write the whole 

library onto a predetermined VBI line. for example. a 2SOk bit library may be backed-up during one 

recording, e.1 •• assuming 16 bits per line and 1 line per field at 60 fields per second, it takes 273 

IS seconds to complete this library back-up. Because most recordinp are at least half an hour 10111. the 

backing-up is completed before 1be. recordin& has been completed. A nonvolatile memoey. such as 

an EEPR.OM, may be included as part or separate to the microprocessor comroller 31 in the indaiq 

VCR.10 for storina the location ofdle library copy, the TIO, mt the pioaram number or lddress of 

1!'e rape on which the direccory is recorded. As a back-up to the tape being either defective or 
20 recorded OV« in a non-indexing VCR 10, the locations of the latest three copies of the library can 

be stored in 1be EEPR.OM. Upon 1be occurrence of a battery failure or a IlAM Chip failure, after the. 

indexing VCR. 10 is repaired, 1be indexing VCR. 10 can display a prompt on screen to request the user · 

to inselt lhe tape containing 1be latest copy of the library by displaying the tape 1lUlllber corresponding 

to dW ape. Upon insertion of the tape, lhe indain1 VCR 10 verifies lhe TIO of the tape and is Ible 

2S to advance or rewind ~ 1be location· of lhe direc:rory us~ the read proaram number ml. the 
destination program number read the EEPROM. As lhe tape is being read, the indexing VCR 10 

uploads the library packet imo lhe RAM 33. 

Dagfgnmg 

30 For the data packm described below in conjUDCtion with FIGs. 22-29, a byte refers to 

a seven bit data symbol plus an ei&hth bit which is reserved for a parity bit. 

FIG. 22 is a schematic view showing the data format for the direcrory recorded on 

pre-recorded tapes. A data packet 9100 beaiDs with a start c:ode 9101 haviq a length of one byte. 

1be start code 9101 preferably has a value of 01 hex. A type code 9102 follows tbe start code 9101. 

35 1be type code has a leqth of one byte. The type code 9102 preferably has a value OXOl. The nut 

two byces are a number of titles symbol 9103. The munber of titles symbol 9103 npresems tbe 

binary number .. coded in seven bit ASCD for the~ of titles in 1be directory. Jn lhe prefemd 

embodimem. only ASCD symbols '0'·'9' and 'A'·-Z' are used. For example the ASCU stting 'IF' 

represems the number 1FX. Since twO ASCD characters are used, the laqest mnnber of titles is ff 
40 bu {256). following 1be number of titles symbol 9103, a fint proaram emry 9104, a second 

program emry 9105, and an Nth prognm 9_106 contain the information related to N programs (FIG. 
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22 shows only the first. second and Nth program entries for simplicity and darity). ·Each program 

emry is a med length and contains a group of 37 byte long symbols. The first four bytes represent 

the binary address coded in seven bit ASCil, in a manner similar to thai described above, for the 

number of tides symbol 9103. For eumple, the ASCll charac:ters suing •3F1A • representS the 

5 address of 3FlA hex. Smee four ASCll c:harac:ters are used, the largest number is FFFF hex 

(65535). The fifth byte of the program entry represents. ~e recording mode; A value OXOO is the 

Standard Play (SP) mode, a value OXOl is the Long Play (LP) mode, a value OXIO is the Super Long 

Play (SLP) mode, and the values OX11-0X7F are reserved. The remaining 32 bytes of the program 

entry represent the proaram tide code. The program tide code is preferably coded in seven bit 

10 ASCil. An end code 9107 having a 1 byte Iona symbol follows the Nth program entry 9106. The 

end code 9107 preferabiy has a value 03 hex. The data packet 9100 ends with a checksum 9108 that 

is one byte long symbol. The checksum 9108 makes the modulo 128 sum of the whole data packet 

equal to zero, i.e., modulo 128 (start code 9.101 + type code 9102 + number of titles 9103 + 
program entries 9104. 9105. 9106 + end code 9107 + checksum 9108) equals zero. For prerecorded 

15 tapes, the directory is repeated as often as space allows in the VBI. Typically this means once every 

few seconds. 

· FIG. 23 is a schematic !iew showing the data packet formai for the absolute address 

packet. An absolute address data packet 9110 is written at the start of each program, at the end of 

the tape, and periodically during each program. The data packet 9110 has a start code 9111 having 

20 a length of one byte. The start code 9111, pieferably bas i value of 01 hex. Following the start 

code, there is a type code 9112 bavin& a one byte long symbol.· The type code 9112 preferably has 

a value of OX02 hex. An absolute address 9113 follows the type code 9112 and has a length of four 

bytes. The absolute address 9113 represents the iddress coded in seven bit ASCll. As with the 

proaram entries 9104 described above in FIG. 22, only ASCll symbols •0°-'909A-Z' are used. For 

25 example, ASCII character string '3F1A' represents the absolute address of 3F1A hex. Since four 

ASCll characters are used, the largest number of absolute addresses is FFFF hex (65535)~ The 

address is measured as the number of take-up spool spindle revolution counts (typically at 8 counts 

per revolution) from the begbining of die tape. An end code 9114 having a length of one byte follows 

the absolute address 9113. lbe end code 9114 preferably has a value of 03 hex. lbe absolute 

30 ·address data packet 9110 ends with a checksum 9115 having a one byte long symbol. The checksum 

· makes the modulo 128 sum of the absoliite address pJC:ket equal to zero, i.e., modulo 128 (start code 

9111 + type code 9112 + absolute address 9ll3 + end code 91114 + checksum 9115) equals zero. 

The absolute address packet 9110 is repeated as often as possible on a line of the VBI, but is 

interleaved with the tape I.D. packet to be described below in FIG. 24. In the case of pre-recorded 

35 tapes, the absolme address packet 9110 is also· interleaved with the directory packet. 

FIG. 24 is a schematic view showing the data packet format for the tape identification 

number (l'ID). For PR tapes, the tape l.D~ is written repeatedly on one line of the VBI. For HR 

and RI tapes, the TID is written on the control track after the address mark at the beginning of each 

· program ind at the end of the last program. For HR tapes, the TID is also repeated as often as 

40 possible on the tape preferably once every few seconds. For RI tapes, during the first pass of 

re-indexing, these are no other TIDS. During the next play of the tape, idditional nos are inserted 
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as often as possible, preferably on the order of once every few seconds. In addition, the TIDS are 
. . 

interleaved with ID address packet. As will be described below, the TID is a 48 bit nwnber for HR 
and RI tapes. 1bis llUD1bet is composed of a header, a random machine·identification nwnber, and 
a tape number. Consequently, the danger of tapes having the same identification will be minimized. · 

S For PR tapes, the TID corresponds to the UPC code of the cape (a 12 digit number). This way city 

libraries, tape rental or retail stores can all adopt the TiD of the indexing system. 
A TID data packet 9120 is twelve bytes long. For the TID data packet, a byte refers 

to a seven bit daia symbol plus an eighth bit which is reserved for a parity bit. 1be data packet 9120 

begins with a start code 9121 bav~ a len~ of one byte. The start code 9121 preferably has a value 

10 01 hex. Following the start code 9121, a type code 9122 having a one byte long symbol and 

preferably bas a value OX04. A tape I.D. 9123 follows the type code 9122 and is eight bytes long. 
As noted above, the tape I.D. 9123 is determi-.ed differently for the type of tape. For a PR tape, the 

tape I.D. 9123 is a twelve digit UPC code which is a 48 bit number with most significant bit (MSB) 

of less than OFO hex. For HR and RI tapes, the tape identification 9123 is composed of three parts. 

15 · - The first part is ID eight bit header in the MSB which is equal to OFF hex. The next 24 bits are an 

identification generated by a random number sequence to generate a high probability of uniqueness 
for each VCR. The 24 bit machine I.D. is created as a random number which is seeded by some 

condition that will most likely be different between users. In a first implementation the 24 bits is 

broken into two twelve bit numbers. At the first power up of the VCR, the counter is initialized with 

20 countin1 pulses of less than .25 milliseconds" duration. The counter is stopped by the user's first and 

second key pressing on the remote controller. These two twelve bit random numbers are then 

combined to form the ~chine identification. Because the counter is· very fast and the key pressed 

by the user is very random, th~ machine identification should be sufficiently random so that two 

VCll's will have a chance of approximately one out of sixteen million to have identical machine 

2S l~D!s. A 16 bit tape number follows the machine I.D. which allows for 65536 tapes in one VCR. 

An end code 9124 follows the tape I.D. 9123 lild .is one byte long. The end code 9124 preferably 

bas a value of 03 hex. A checksum 9125 follows the end code 9124 and is one byte long. The 

checksum· 9125 makes the modulo 128 sum of the whole directory packet zero, i.e., modulo 128 of 

(start code 9121 + type code 9122 + tape I.D. 9123 + end code 9124 + checksum 9125) equals 

30 zero. 
la an alternate embodiment, the machine identification ponion of the 48 bill of the tape 

I.D. 9123 may be the Julien day, hour, and minute when the VCR is first put into use. 

Sec:ond Embosiiment of Data Format 

35 FIG. 25 is a schematic view showing the format for the directory packet recorded in the 

VBI for prerecorded tapes. The directory preferably provides up to 32 characters per table. A D(N) 

packet 2601 has the followin1 symbols: start code, type, N, start address, stop address, record speed, 

program category, version, language, tide text, expand byte, stop code and checksum. Table Vll 

shows the length in bytes and the value for each sjmbol. The N symbol represems the program 

40 . number in the directory when N is greater than o. Each byte is a coded text number from 30 hex to 

3F hex which equates to O hex to F hex (when N equals 0, the packet described below in conjunction 
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with FIG. 26 ii used to represent the tide of the tape). lbe start address symbol represents the 
number of mimtt.s meuured in the SLP mode from the beginning of the rape to the begbming of the 
program. 'Ibe stop address symbol represents the llWDbec of minutes measured in the SLP mode from 
the beginning of the tape to the end of the program. Each byte of the start address and stop address 

S symbols is a coded he.xadecimal number from 30 hex to 3F hex which form a number having the 
lar1est possible value of FFF hex. A record speed. sypibol def mes the recordin1 speed of the 
program. 'Ibe recording speed symbol represents the optimal upe speed at which the indexing VCR 
10 should record the program. For example, a super long play speed may be transmitted for 
programs, such as spons or .._e programs, where the user may want to use the freeze frame 

10 feature. ~ another example, a standard play speed may be transmitted for recording long programs 
so as to conserve tape. If the re:cording speed is defined to be blank, the length is defined based on 
SLP for better resolution. An •umtefined• recording speed ls used when the recordmg speed changes 
during a program. Undefined values are reserved for further expansion. A program category (PC) 

symbol is defined per the E.1.A. definition. 1he veriion symbol identifies the version of the program 
15 tided format. For versions other than 20 hex, the indexing VCR 10 ignores the followiq bytes up 

to a termiQator code (which is preferably IE hex) and displays the tided text as a blank line. A 
language symbol represents different languaies. 1be tide text symbol has a length of M bytes wbere 
M is a variable even number, preferably not greater ~ 40, including the IE hex terminator code. 
1he tide text symbol represents the program tide in ASCD and is terminated by the character lE hex. 

20 . ·If the character number is odd, one more null character is added before the terminaror code. In 
addition, an attribute character can be added to the tide text to enhance the indexing display. the 
attribute character swts with a value of ID hex which is followed by a character in the range 20 hex 
to 7F hex. AUribute codes are defined below in conjun~on with FIG. SS. 1be expand byte symbol 
has a length of N bytes where N is a variable even ~ber from 0 to 6. 1he expand byteS are used 

25 for expansion code for the indexing VCR 10. 1he check.sum symbol is defined as the modulo 128 
sum of the packet from the start code to the stop code. As will be described below, the D(N) data 
packet 2601 is encrypted and must be deceypted by an algorithm in the nlicroprocessor coatroller 31 
(FIG. 1) or the chip 702 (FIG. 7) in the indexing VCR 10. 

30 Tablem. 

Symbol Lendt <Bytesl ~ 
Start Code 1 07hex 
Type 1 7Ebex. 
N 3 Each byte coded hex number. 

35 30 • 3Fbex 
Start Address 3 Each byte coded hex number. 

303Fhex 
Stop Address 3 Each byte coded hex number. 

30-3Fhex 
40 Rec:ord Speed 1 20hex: LP 

21 hex: SP 
22 hex: SLP 
23 hex: blank 
24 hex: undefined 

45 Ochers: Reserved 
Program categOry (PC) 1 Per E.I.A. 
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ctefinition. 
PC Exceasion 1 20 hex: non-broadcast indexed nwerial. 

21 hex: video magazine. 
22 hex: sales caralog. 
23 hex: classified ads. 
24 hex: 7F hex: reserved. 

Version 1 ... 20 hex: first version 
Language 1 20 hex to 7F hex, 20hex: 
English 
Tatletext m Terminator m:m 
hex 

Expand Byten 
Even number o· to 6; each 

byte 
20 hex - 7F hex. 

Stop Code 1 OF hex. 
Checksum 2 00 hex - 7F hex 

FIG. 26 is a schematic view showing the format for ~e directory packet D(O) for the 
tape title recorded in the VBI for prerecorded tapes. A D(O) data packet 2602 has the following 
symbols in order: start code, type, N, leqth, reserve, reel diameter, reserved, version, language, 
tide text, expand byte, stop code and checksum. 

·25 Table vm shows the length In bytes and the value of each symbol. lbe D(O) data packet 
2602 is similar to the ·D(N) data packet 2601 described below in FIG. 71 where the parameters, start 
address, stop address, PC, and record speed are redefined to denote the length of tape and the reel 
diameter. lbe D(O) data packet 2602 is predefined as· the tape parameter packet for both HR and PR 
tapes. 1be length symbol indicates the length of the tape in minutes at the SLP speed. Each byte is 

30 a coded hexadecimal number which provides a value in the tanie of 000 hex to FFF hex. lbe reel 
diameter symbol indicates the physical diameter of the tape reel in millimeters. lbe version symbol 
indicates the version of the tape title format. For versions other than 20 hex (the first version)~ the · 
indexing VCR 10 ignores the following bytes up to the terminator code contained within the title text 
symbol llld displays the text tide as blank line. 1be language symbol represents the different 

35 languqes lrOUlld the world. Other valuel for the language symbol may be defined by the 
. manufadurer of the indexing VCR 10. 1be. Jength of the title text is in bytes where M is a variable 

even ••mber indudina the terminator code. 1be tide text symbol npresems the tape title in ASCD 
llld Is terininated by the character IE hex. If the character number is odd, one null cbaracter is added 
before the terminator code IE hex. An auribute character can be added to die text at a later stage. 

40 1be expand byte symbol has· a length of N bytes where N is a variable odd number ranging from zero 
to five. 1be value of the check sum is the modulo 128 sum of the paclcet from the start code to the 
Stop code. 

Table VIII 

Symbol Length <Bytes} ~· 

4S Stan Code l 07hex 

Type 1 7Ehex 
--····----
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Byte I, 2, 3: 30 hex, 30 

hex, 30 hex 

Each byte coded hex 
number 03 hex to 3F hex 

·.. 30 hex, 30 hex, 30 hex 

Each byte coded hex 

number, ·30 hex - 3F hex 

30hex." 

20 hex: first version 

20 hex to 7F hex, 20 hex: 

English 

Terminator code: IE hex 

Odd number 0 to S; each 

byte 20 hex -7F hex. 

OF hex. 

00 hex - 7F hex 
FIG. 27 is a schematic: View sbowing·the format for a TP packet recorded on the VBI 

for HR. tapes and PR tapeS. ATP packet 2603 contains both the TID 2604 ~the program number. 

The TP packet bas the fo110wm, symbols: start code, type, TID, reserved, N, stop code and check 
IS sum. 

Table IX shows the length in bytes and the value for each symbol. 'l'he TID symbol 
contains 10 bytes where each byte represents 4 bits:,· as will be described· for the TID described in 

FIG. 28 for an Bil tape and ·in FIG. 29 for a PR tape.. 1be N symbol is defined to be the program 
number with eacb b,ie representing four bits for a total length of twelve bits. For communication 

20 between the indaiq VCR 1o·and the extema1device73, the 12 bit Item N may be used for other 
purposes. 'Ille checksum is the modulo 128 sum of ~e packet from the start code to ·the stop code. 

2S 

30 

TP Packet OD VBI 

Symbol 

Start code 
Type 

TID 

Reserved 
N 

11im~r 

Length <B,ytesl 

1 

1 

TabJeJX. 

1 

10 

3 

30bex 
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OF hex 
00-7F hex 

FIG. 28 is a schematic diagram showing the TID for an HR tape. The TID 2604 is a 
S S byte number. Bit 39 and bits 38-31 are 0. Bits 30-16 are the machine ID. Bits 15-0 are the tape 

number. As described above, the 15 bit machine m is..a random number generated by the indexing 
VCR 10 at its first power up. This provides a 1 in 32,768 probab~ity that two indexing VCRs have 

. identical machine IDs. A 16 bit tape number allows each indexing VCR 10 to have 65.536 tapes 
stored in the RAM 33. Alcematively, the tape number may be composed of a different number of 

10 bits. 

FIG. 29 is a schematic diagram showing the TID for a PR tape. As with the TID for ~ 
HR tape, the TID for a PR tape is a S byte number. Bit 39 is one, bits 38-0 are the eleven digit UPC 
number represented in binary form without the parity digit. By using the UPC number, businesses, 
such as libraries, tape rental stores, Ind retail oudets, can adopt the TID. Accordingly, usage of PR 

IS tapes can be monitored and analyzed. When the TIO is stored into the RAM 33, S bytes is preferred. 
However, if only 4 bytes are recorded. bits 0-30 and bit 39 are stored in the RAM 33. 

Operatiog 

FIG. 30 is a flow chart showing the steps employed in the operation of an indeXing VCR 
20 using a FMAS addressing system for writiq a tape identification number, an address, and a directory 

to a home recorded tape (HR tape) during recording or ejection. When a tape is in the VCR and the 
directory controller 30 knows the present tape iclendtieation number and the current address. the VCR 
is ready for recording on the tape or ejecting the tape (step 9200). Tbe microprocessor controller 31 
reads the TID and the address from the conuol ttack 42c. For existing HR tapes, the TID and 

. . 
2S address are read from the control track 42c. For a new blank tape, the microprocessor controller 31 

assigns a TID to the rape and resets the address to zero. 1be microprocessor ~ntroller 31 waits for 
either a record signal or an eject command. If a record signal is received. (step 9201), the 
microp~ controller 31 reads the proaram identification number from the VBI of the signal that 
is to be recorded. (step 9202). n is assumed that the microprocessor controller 31 bas already 

30 nttieve4 the directory for the inserted tape if the inserted tape is an existing HR tape. For a new 
blank tape, the microprocessor controller 31 creates· a new directory in the RAM 33. For this 
recordin&. the microprocessor contrOller 31 initializes the address, the tide and the tape speed in the 
RAM 33. If no tide is read from the VBI (step 9202), the microprocessor controller 31 uses a date 
time stamp as die tide (Step 9203). 1be microprocessor controller 31 then. commands the VCR 

3S control logic circuit 21 and subsequently the control and audio track head logic circuit 11 to write the 
TID and the _address on the control track 42c. (Step 9204) 1be microprocessor comroller 31 
coimm.es to write the date and address on the control track 42c until a command to stop recanting 
is received. (Step 9206) 1be microprocessor conttol 31 then returns to a ready state where it awaits 
a further command at step 9200. 

40 On the other hand; if a command to eject the tape is received (Step 9207), the 
microprocessor controller 31 updates the directory that is stored in the RAM 33, including the current 
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tape location (current LOC) flag 1049 (See FIG. 3) which indicates the absolute address of the 

location of the tape M.ien ~e tape is ejected referenced to the beginning .of the tape. If the tape is a 

new blank tape (Step 9209), the microprocessor controller 31 displays on the video display SOa the 
tape number of the tape, so that the user can then mark the housing of the cassecte 40 with this new 

S number for subsequent identification. lbe VCR control logic circuit ·21 then commands the motor 

and mechanical control circuit S to eject the tape (Step-9,.212). 

FIG. 31 is a flow chan showing the steps employed in the operation of an indexing VCR 

using a VISS PLUS TP addressin& system of writing a tape identification and a program number to 

a home recorded tape (HR tape) duriq recording. Like steps to FIG. 30 have like numbers. When 

10 a tape is in the VCR and the directory controller 30 knows the present tape identification and the 

current program number, the indexing VCR 10 is ready for recording on the tape or ejecting the tape 

(step 9200). lbe microprocessor controller 31 reads the TID and the program number from the VBI. 

For a new blank tape, the microprocessor controller 31 assigns a no to the tape and resets the 
program number to one. The microprocessor controller 31 waits for either a record signal ·or an eject 

15 command. · 

When a record signal is received (step 9201), the microprocessor controller 31 reads the 

program identification (Program I.D.) from line 21, field 2 of the VBI of the signal that is to be 

recorded (step 9202). It is assumed that the micropro~r controller 31 bas already retrieved the 

directory for the ~erted tape if the inserted tape is an existing HR tape. For a new blank tape, the 

20 microprocessor controller 31 creates a new directory in· the RAM· 33. For this recording, die 

microprocessor controller 31 initializes the program number (and address in VCRs having an absolute 

address system), the title, the tape speed, length, and ·the program category in the RAM 33. If no 

tide is read from the VBI (step 9202), the microprocessot controller 31 uses a date-time stamp as the 
title. ·(Step 9203') The microprocessor 31 then commands the VCR control logic circuit 21 and 

2S subsequently the control and audio ttack head logic circuit 11 to continuously write the TID and the 

program number as a TP data packet on_ line_ 19 of the VBI (Step 9204'), until a command to stop 

recording is received. (Step 9206) lbe microprocessor coatrol 31 then returns to a ready state where 

it awaits a further commnd at step 9200. 

On the other hand, when a command to eject the tape is received (Step 9207), if th~ tape 

30 is a new blaDk tape (Step 9209). the microprocessor conttoller 31 displays on the video display SOa 
the tape aumber of the tape, so that the user can then mark the housing of the casseae 40 with this 
new nuinber for subsequent identification. 1be VCR control lOgic circuit 21 then commands the 

motor and mechanical control circuit 5 to eject the tape (Step 9212). 

After the indexing VCR 10 bas started a recording, it reads line 21 field 2 to find the 

35 title of the show and write it into the directory in the RAM 33. If the clock of the indexing VCR 10 

has_ not been. set correctly or if the program starts slightly later th~ scheduled, the retrieved title may 

be that of the previous program. In one embodiment, the indexing VCR 10 waits a predetermined 

time, such as 30 seconds, after the recording starts before readin& and storin& the title. On the other 

hand, for the recording of broadcasted video magazine$, the indexing VCR 10 may read and store 

40 the tide right after receiving the VM packet, because the VM packet and the new section tide are 

synchronized. 
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Rerrpactiye!y lnduin& A Pievigmty Bf£.orded Tape 

FIG. 32 · is a flow chart Showing the steps. employed to write a tape identification, an 
absolute address and a directory to create a retroactively indexed tapes by an indexing VCR using a 
FMAS or LRAS addressing system. As described above, the retroactively indexed (RI) tape has a 

5 preexisting plurality of programs recorded thereon. ~ user who has a VCR or camcorder before 
owning an indexing VCR also hu an existing collection of video tapes. The user may want. to 
retroactively create an hidex of each tape tci be able to util~e the indexing capabilities of the indexing 

. VCR. Thus, in the preferred embodiment, the directory is created and stored in the RAM 33, and 
· the TID and the absolute addresses are stored on the control track 42C of the RI tape. 

10 1be user inserts the un-indexed recorded tape (this tape is to become a retroactively 
indexed tape) into the VCR 1 and rewinds the tape to the beginning of the ·tape (BOT) (step 9220)~ · 
1be user then presses the index button on the remote controller 75 or 1300 and selects retro-indexing 
from the menu display OD the screen SOa (step 9221). Alternatively, the remote controller 1300 may 
have a retroactively indexed button. Upon that selection, the microprocessor controller 31 then writes 

15 a TID and an absolute address on the con~l track 42C (step 9222). The TID is randomly created. 
in the manner described above in FIG. 24. The microprocessor controller 31 then displays on the 
display SOa a prompt to the user to enter the tide of the first program or show on the tape and to 
press the ENTER button on the remote controller 1300 or alternatively to pusli button X to indicate 
that it is 8t the. end of the tape (EQT) (step 9223). Button X may be any button on the remote 

20 controller 1300 that is not used for entering a title, for example the VCR Plus+• button. 
Alternatively, the tide of programs may be entered after all programs have been llUJ!lbered.. If the 
ENTER button bu been pushed (step 9224), the microprocessor controller 31 then prompts the user 
OD the video display SO to fast forward (FF) the tape to the beginning of the next program and push 
button X (step 9226). 1be microprocessor controller 31 using the monitored signals from the tape 

2S movement sensor 22 and processed by the position logic and counter circuit 9 to calculate the tape 

distance traveled measured by couming the control track pulses· and takH&p spool spindle counts as 
described below {step 9227). Tape distance measuring methods are described below. 1be 
microprocessor controller 31 then repeats the process of writing the TJD and the address OD the 
control track 42C at step 9222 and prompts the user to enter the tide of the show at Step 9223. At 

30 subsequent passes tbroqh step 9222, the address DOW wtjtten on the control track 42C is the address 
calculated from the tape distance that bis been traveled during the fast forward to the program at Step 

9227. 

When button X has been pushed to indicate the end of tape (Step 9228), the 
microprocessor comroller 31 stores all the tides entered by the user at step 9223 into the RAM 33 

35 in a memory location corresponding to the tape ideDdtication n1.11Dber· {step 9229). 1be . 
microprocessor controller 31 also displays the tape number to the user at step 9229 so that when the 
user ejects the tape he may write the tape number onto ~e cassette housing (step 9231). The tape 

has DOW been retroactively indexed so that the control track 42C contains the TIO and address 
infonnation and the directory information is stored ·in the RAM 33 of the VCR 1. 1be operation ~f. 

40 the VCR when an JU tape is inserted therein is described below in connection with FIG. 33. 
ID an alternate embodiment to FIG.· 32, at step 9222, the microprocessor controller 31 
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writes a VISS mark on the control traek of the tape. In addition. a program number, such as l for 
the first program, 2 for the second program, and so forth, and a 11D number are also wriuen ·on the 
control track. The VISS marks are used for addressing when the tape is later played in the VCR.. 
Whea the tape is inserted into _the indexing VCR 10, the VCR reads the TID from tbe control track 

S 42c. The microprocessor controller 31 then reads the directory associated with the tape from the 
RAM}3. Now knowing that the tape is a retroactively iiidexed tape, the microprocessor controller 
31 searches the control track 42c for the VISS mark. 

In embodiments where the TID is stared in the VBI for PR. and HR. tapes, when the RI 
tape is inserted into the VCR, the microprocessor controller 31 tries to read a TID from the VBI. 

10 After failing to find a TID in the VBI, the microprocessor controller 31 knows the· tape is not a PR. 
or a HR tape, and searches the control track for a VISS mark. When a VISS mark is found, the 
microprocessor controller 31 reads the TID recorded with the VISS mark and then retrieves the 
associated directory from the RAM 33. 

IS Alternate Embodiment for Retroactively indexing An Old Tape 
In an alternate embodiment to FIG. ·32 for indexing VCRs using the VISS+1P 

addressing system, at step 9222 the microprocessor controller 31 writes a VISS mark _on the control 
track 42c of the tape. The microprocessor controller 31 also generates a· program number as 
described above in conjunction with FIG. 28. The microprocessor controller 31 promptS the user to 

20 enter the tide of the show and to fast forward to the next program as shown in steps 9223, 9224, 
9226, and 9228. In a system without absolute-addressing. step 9227 is not performed. However, 

. ' 

in systems with absolute addressing (VISS+ 1P+ AA), the microprocessor controller· 31 calculates an 
absolute address at step 9227. After the user has indicated tbat the last program has been entered at 
step 9229, the microprocessor controller 31 stores all tides, proaram numbers and the ejection 

2S program number into the RAM 33 and piovides the user with a tape number for marking the cassette . . . . 

housing. 

When this tape Is later inserted into the indexing VCR 10, the microprocessor controller 
31 attemptS to find a TID in the VBI and when it is unable to find it, it displays· a prompt to the user 
to enter· the tape number. From this tape number, the microprocessor controller 31 reconstructs the 

30 TID llld UCOVtf:I the directory as well as die ejection program number from the RAM 33. Using 
the ejection program munber as -the current program number, the indexing VCR 10 is able to perform 
the indexing functions. 

If the tape has been played in a non-indexing VCR since being indexed, the ejection 
' ' 

proaram number will be different than the tape prolfllll number. In systems with absolute addresses, 
3S the indexing VCR. 10 is able to recalculate its program number by using the d«.ected address to 

determine its location from the directory, using the recalibration -medlod described below in 
coqjunction with FIGs. 34a-34b. 

40 Ooeratjon of Idemj(yinc Tme and Recoyednc Directory 

FIGS. 33a-33b are flow charts showing the steps employed in the operation of the 
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iade:ring VCR. using a FMAS addressing system when a tape is insened therein. When a tape is 

inserted imo the VCR (step 9240), the microprocessor controller 31 commands the VCR control logic 

circuit 21 to play the tape for N seconds and read the control tract for the TID and an address (step 

9241: this step is referred to IS step (A] in subsequent steps of FIGS. 33a-33b). N is preferably 
S between 3 to S seconds. After reading a TID and ':11 address from the tape, the microprocessor 

controller 31 commands the VCR comrol logic circuit ir to stop the playing of the tape {step 9242). 
1be microprocessor controller 31 waits until the INDEX button on the remote controller is pressed 
(step 9243). When the INDEX button is pressed, if a TID am· an address were read at step 9241 

{step 9244), the microprocessor controller 31 determines from the TID whether the tape is a (1) home 

10 recorded tape (HR), a (2) prerecorded tape (PR), or a (3) home recorded (HR) loaner (step 9246). 

If at step 9246 the tape is a HR tape (step 9247), the microprocessor controller 31 
recovers the directory 33a corresponding to the tape with that TID from the RAM 33 (step 9248). 
1be microprocessor controller 31 then displays the recovered directory on the video display Sia (step 

9249) and then enters a ready mode (step 9251). The ready mode is a mode in which the 

lS microprocessor controller 31 kno'Ws the current address and the TID. 

If at step 9246 it is determined that the tape is a prer~rded tape (step 9252), the 

microprocessor controller 31 reads the directory to determine if the TID is stored in the RAM 33 

(step 9253). If it is in the RAM 33, the microprocessor controller 31 rect!vers the directoey from · 

RAM 33 IS descnDed above in step 9248. On the other hand, if the TID is not in the RAM 33, the 
. . 

20 microprocessor controller 31 commands the VCR control logic ~it 21 to play the tape so that the 
~croprocessor controller 31 can read the directory from the VBI on the tape {step 9254) and then 
displays the read directory oD the screen at step 9249. 

On the other hand, if the tape is determined to be a home recorded loaner tape (an HR 

tape that is indexed on a first indexq VCR that is played in a second indexed VCR that is not 

25 imerco~ to the first VCR) at step 9246 (step 9256) the microprocessor controller 31 commands 

the VCR to fast forward (FF) to the end of tape (E011 (step 9257) to read the directory from the VBI 
at step 9254. 

However, if at Step 9244 the VCR had not read a TID and address at step 9241, and 

referring now to FIG. 33b, the microi>rocessor controller 31 ·determines whether video was detected 
30 •step 9241(step9258)! lf no video was cletected, the microprocessor controller 31 displays oil the 

screea a query a to whether the tape is a blank tape, (BT), a non-indexed tape (NI), or a retroactively 
indexed tape (RI) (step 9259). I~ at Step 9259 the tape is a blank upe, the microprocessor controller 

31 commawls the VCR control logic circuit 21 to rewind the tape· to the beginning of tape (BOT) 

(step 9261) and display on the screen SOa a question asking the user to enter the length of the tape 

35 (step 9262). Akematively, the mieroprocessor controller 31 may automatically determine the length 

of the tape using one· of the length determination methodS described below. 1be microprocessor 

controller 31 generates a new tape identific:adon number for the blank tape in a manner described 

above in FIG. 23· and displays an index ~ with the assigned TID (Step 9263). 'Ibe 

microprocessor c:onttoller 31 then enters a ready mode (step 9264). 
40 On the other band; if at step 9259 ·~e rape is a non-indexed· tape, the microprocessor 

. . 

controller 31 displays OD the screen SOa the question ·no you want to re-index?• (step 9266). If the 



WO '4116441 PCT/US94/00173 

-52-

user answera yes (Step 9267), the microprocessor controller 31 colDllWlds the VCR t.o rewind the tape 
to ~e bePmin& of the tape and start ro-indexing the tape as described above in FIG. 32. (Step 9268) 
If, however. the user does not want to re-index the tape, (Step 9267) the microprocessor controller 
31 removes the screen and commantJs the VCR control logic circuit 21 to display the TV picture read 

S from the videotape. (Step 9269) 
If, however, the tape is a retroactively indexed tape at step 9259, the microprocessor 

controller 31 commands the VCR to rewind the tape and search for a TID mark on the control track. 
(Step 9~71) 1be rewind and search continues until an address and TID are detected (Step 9272). The 
microprocessor controller 31 then searches the RAM 33 for a program with the detected TIO, and 

10 if the microprocessor controller finds the TID in the RAM 33. (Step 9273), the controller 31 recovers 
the directory of the tapes asiociated with the TID on the RAM 33 (Step 9274) and displays ·the 
recovered directory on the screen SOa (Step 9276). On the other hand, if the micr0processor · 
controller 31 does not find the TID in the RAM (Step 9273), k commands the VCR to fast forward 
to the end of tape (Step 9277) to read the directory from the VBI. (Step 9278) lbe read directory 

IS · is then displayed on the screen at step 9276. 
If video is detected at step 9241, the microprocessor. controller 31 proceeds from step 

9258 described above. to command the VCR to rewind the tape and look for a TID mark on the 
control track 42c (Step 9279) If the beginning of the tipe is reached (Step 9281), the microprocessor 
controller 31 proceeds to treat the tape u a non-indexed tape at step 9266 described above. However, 

20 if the beginning of the tape bu not been reached the VCR continues to rewind until an address mark 
and TID is detected in the control track 42c (Step 9282) and the microprocessor controller 31 
determines whether to recover the directory from the RAM 33 or the VBI at step 9273 described 
above. 

FIGS. 34a-34b are flow . c:barts showing the steps employed in the operation of the 
2S indaing VCR., using the VISS PLUS TP addressing system, when a tape is inserted therein. Like 

steps to FIGs. 33a-33b ~e like numbers. When a tape is inserted into the VCR (step 9240), the 
microprocessor controller 31 commands the VCR control logic circuit 21 to play the tape for N 
seconds and read the VBI for a TID and program number (step 9241 ': this step is referred to as step 
[A] in subsequent steps of FIGS. 34a-34b). The time N is preferably between 2 to S seconds. In an 

30 indexing VCR using a VISS PLUS 11' addressing system and an absolute addressing system, the VCR 
also determines the absolute address.· ~ reading a TIO and program number from the tape, the 
indexing VCR. 10 stopS playiq the tape (step 9242). After waitin& for the INDEX button oli the 
remote controller to be pressed (step 9243), if a TID and a program number were read at step 9241 ', 
the microprocessor controller 31 determines from the TIO whether the tape is a home recorded tape 

35 (HR.) or a prerecorded tape (PR.)(step 9246'). The microprocessor controller 31 then operates as in 
FIGs. 33a-33b u described above for steps 9247 through 9254. 

On the other hand, if at Step 9244' the indexing VCR. 10 had not read a TID and 
program number at step 9241', and referring now to FIG. 34b, the microprocessor controller 31 
displays on the screen a query u to whether the tape is a blank tape, (BT), a non-indexed tape (NI), 

40 or a retroactively indexed tape (RI) (step 9259). If at step 9259 the tape is a blank tape, the 
microprocessor controller 31 operates as in FIGs. 33a-33b as described above for steps 9261 through 
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9264. On the odaec band, if at step 9259 the tape is a non-indexed tape, the microprocessor controllec 

31 operates as in FIGs. 33a-33b u described above for steps 9266 through 9269. 

If, however, the tape is a retroactively indexed tape at step 9259, the microprocessor 

controller 31 ·displays on the screen SOa a prompt to the user to eater the tape number of the inserted 
S tape (step 9271 '). From this number, the microprocessor controller 31 reconstructs the TIO of the 

tape (step 9273') and recovers from the RAM 33 the diiectory of the tape associated with the TJD 

(Step 9274 ') and displays the recovered directory on the screen SOa (Step 9276). 

When a RI tape is inserted Into the VCR, the program number calculated from the 

ejection program number may be verified and recalibrated in an indexing VCR having an absolute 

10 addressiq system. At step 9241 ', the indexing VCR calculates the absolute address usin1 one of the 
methods described below in conjunction with FIGs. 38-41. At step 9274' after recovering the 

directory, the ~croprocessor controller 31 determines the program number related to the measured 
absolute address. If the tape bas been played in a non-indexing VCR or in an indexing VCR that is 

not coupled to the user's VCR, the ejection program number will differ from the calculated program 

IS number. The VCR then. recalibrates itself by using. the calculated program number instead of the 

ejection program number. 

FIG. 35 is a flow chart showing the steps employed in the search for a program on an 

indexed tape usin& a FMAS · addressiq system. 1be microprocessor controller 31 is in a ready mode 

by lcnOwing the current address of the tape and the destination address of a user selected program 

20 entry from the directory. (Step 9290) 1be microprocessor controller 31 first enters a fast search 

stage. The nlicroprocessor controller 31 loads into a count down counter the value of the number of 

· control track pulses between the current position and the ·destination position (N) subtracted from the 

number of counts before the destination (n) (Step 9291). Based on the direction to the destination 
address, the microprocessor controller 31 commands the VCR to either fast forward or rewind the 

2S tape (step 9292), and during the fast foiward or rewind,. monitors the read control track pulses and 

counts down from the N value loaded at step 9291 (Step 9293). The fast forward or rewind co~es 

until the cowit is not irater than~· (Step 9294) The microprocessor controller 31 now enters 

a soft landiq stage in which the VCR i$ commandtd to play and search for the address marks OD the 

control track. (Step n96) This search continues until an address mark is detected. (Step 9297) 

30 Upon detection, the microprocessor controller 31 ·emers a confirmation stage. 1be address mark is 

read (Step 9298) ID.Cl If the read address does not equal the address of the destination (Step 9299) the 
microprocessor controller 31 loads a new count into the countdown counter at step 9291 descn"bed 

above. Otherwise, when the address equals th• address of the destination, the tape is at the requested 

location and the microprocessor controller 31 ettmm•ads the VCR to stop (Step 9301). 

3S 1be lddressin& system used in FIG. 3S may use any of the location determination 

methods described below, such as counting the number of control track pulses between the current 

address and the destination address or counting the take-up spool spindle revolution counts. 

FIG. 36 is a flow chart show~ the steps employed in the search for a program OD an 

indexed tape usiq a VISS PLUS TP addressing system. 1be microprocessor controller 31 is in a 

40 ready mode by knowing the current program number (n in FIG. 36) of the tape and the destination 
program number (Nin FIG. 36) of a user selecied program emry from.the directory. (Step 9290•). 

------·------
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The microprocessor controller 31 loads into a count down counter the value of the number of VISS 
marb between the current posWon and the destination position (N·n)(Step 9291 '). Based on the 
direction to the. destination address. the microprocessor controller 31 coinmands· the VCR to either 
fast forward or rewind the tape (step 9292'), and during the fast forward or rewind, monitors the read 

5 VISS marks on the control track 42c (Step 9393') and counts down from the N-n value loaded at step 
9291' (Step 9293'"). The fast forward or rewind continue511ntil the count equals zero. (Step 9294'). 
The VCR then s~ps (Step 9301'). 

FIG. 37 is~ ftow chart showing the steps employed in the search for a program on an 
indexed tape using a VISS PLUS TP addressing system and an absolute addressing system. As in 

10 FIG. 36, the microprocessor controller 31 is in a ready mode by knowing the airrent program 
number (n in FIG. 37) of the tape and the destination program .number (Nin FIG. 37) of a user 
selected program entry from the directory. (Step 3700). The microprocessor comroller 31 first 
enters a fast search stage. The microproeessor controller reads the absolute address of the destination 
program from the RAM 33 (Step 3701). Based on the direction to the destination address, the 

15 microprocessor controller 31 commands the VCR tO either fast forward or rewind the tape (step 
3702), and duri~g the fast forward or rewind, monitors, using the absolute addressing system, 
monitors the address of the tape (Step 3703). By using an absolute address system such as the reel 
ratio system, the fast search can be conducted at high speed. The fast forward- or rewind continues 
until the present address equals to the destination address. (Step 3704) The microprocessor controller 

20 31 DOW enters a soft landing stage in which the VCR is commanded to a search speed (Step 3706) 
and searches for the VISS marb on the control tract 42c (Step 3707). Upon detection of the VISS 
mark (Step 3708), the VCR confirms the program number by reading the VBI (Step 3708) and when 
the program number equals the destination program, the VCR stops (Step 3710). Otherwise, the VCR 
reenters the first search at step 3702. 

2S 

LOCATION DETEgMINADQN 
FIG. 38 is a schematic view· of a system for determining the absolute program location 

of videotape without using address marks. To a degree of accuracy, the absolute position of the tape 
can be determined by measurina the amount of tape wound on either of the cassette reels 40b, 40C 

30 for the embodiment shown in FIG. 38. Two automatic methods are proposed for accomplishing the 
tape position measurement which do not require any additional hardware. calibration or index marks 
over that currently fQund in conventional VCR •s that is easy to implement in a VCR or a stand alone 
rewinder. As background, the amount of tape on a cassette spool is related to the diameter of the tape 

wound thereon. Errors occur in this relationship which are a function of the tape tension during fast 
35 forward and rewind which introduce a •mile of.uncenainty• (ZOU) as to the absolute location. 

However, in some of the embodiments, the error is Within acceptable lbnits. 
A first method is DOW described for. measuring the location OD the tape. The diameter 

(Dl) of the tape on a spool can be indirectly measured .bY measuring the length of tape (X) wound 
onto the spool for a given anptar rotation (91) of the spool or measuring the angular rotation 91 

40 for a given tape length. In other words, X is approximately eqUal to Dl x 9112. For previoUsly 
recorded tapes, the control track sync pulses represeoi a convenient and accurate measure of tape 

il1iii1ii1nr 
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leqth and can be detected by the control track bead in any mode such as fast forward, rewind or 
play. 

By way of background, measurement of spool angullr rotadons prmently accomplish the 
VCR 's for puq>oses of driving a front panel index counter. Methods of these 

S measurements include magnetic pulses and optical pul'~ where for example, . eight pulses represent 

one spool revolution. In an alternate embodiment, greater angular resolution may be obtained by an 

optical system that includes a reflected light photo optical detector 9311 and a disc attached to the 
VCR spindle which has a plurality of reflective lines 9310 printed or etched thereon. In a typical 

embodiment, there are hundreds of reflective lines 9310. High resolution angular rotation 
10 measurement is achieved by counting reflective light pulses during spool rotation. Tape length is then 

accurately measured by counting sync pulses usin1 the existin1 control track head. 
Having described the method, the details of the system operation are described for a 

VCR with the address capability built therein. When a program is first·recorded on the tape, the 

system in the record mode counts the number of reflective lines ·and thus angular rotation on the 

IS take-up spool for a given number of sync pulses which are being recorded. The microproceuor 

controller 31 stores this number in the directory for this program as the •start• absolute location. The 

system continues to monitor and store in a scratch pad location of the RAM 33, the angular pulses 

and group of sync pulses durmg recording. When the stop mode is initiated, the last angular rotation 

data in the scratcb pad memory is also stored in the program directory .as the •encf • absolute location. 

20 Thus the directory for each program has stored in it dara ~hich brackets the absolute location range 
• for that program. Alternatively, the number of sync pulses written for a given number of reflective 

lines may be stored. 

With the directory .now created, when the recorded ape is reinsened into the machine 

for a second play, the play mode is activated for typically less than one second and the angular 

2S rotation/sync pulse data is read by counting the sync pulses and the reflective lines and comparing it 

with the absolute location range data stored, either on the control track or in the RAM 33, in the 

directory for all the pro~ on the tape •. From this comparison, a determination can be made as 

to which program is at the present tape location. It should be liOted that, althoup the recording tape 

speed (e.1. EP, SP, SLP) effects the linear spacing along the tape between sync pulses, the VCR 

30 automatically plays the tape at the same speed as lt was recorded so that tape speed is not a problem. 

. As noted above, there·is a zone of uncertainty in positioning the tape as a result of tape 

tension variations. Because the absolute end number and start number stored in the directory are 

essentially the iame for concurrently recorded programs, if the tape is positioned exactly at the start 

of the program, the system cannot accurately determine if it just passed or just before the start of this 

35 program. In these cases, If it is detected that the present location is within the zone of uncertainty 

of the stored start/end location~ the system rewinds the tape, for preferably less than one second, and 

now knows without any ambiguity that it is in the previous program. Once this information is biown 
the system can fast forward or rewind to the user selected programs simply by counting a bookmark 

which is a VISS type mark placed on the control uack to mark the starting point of each recorded 
40 pro~. 1bis system no longer has a need to encode a program number into the bookmark. 

1bis. first method is .now described with respect to a stand alone rewinder. When the 
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user is creating the directory by manually locating in his VCR the start of each program, dlen 
transferriq the tape to the rewinder. The rewinder first goes into the fast forward mode, rewind or 
play modes and collects the angular rotation/sync pulse data using the reflective disc and the control 

· track head and stores this information in the ~M 33 for each program in a nwmer similar to that 
S described above. This data is used during playback as above to locate the present position of the tape. 

Note however, that for this implementation to work 'for programs recorded at different recording 
. . 
speeds, the rewinder must have the ability to detect the recording speed which-·then is used to 

calculate a new location. 

ID an alternate embodiment, the second automatic method is described. As an overview 
10 of this methdd, the absolute location of the tape is found by measuriq the diameter of tape on each 

of the two spools D l, D2 and usin1 the ratio of these measurements to approximate the absolute tape 

location. This method eliminates the need for linear tape measurements using sync pulses, and hence 
can be used to determine absolute tape position, even if the tape location has never been recorded 
upon the tape (because no recording bas been done, dlere are DO sync pulses to be counted). The 

lS ratio of the .,al diameters (D 1/02) is proportional to the ratio of angular displacement of the spools, 
(91192) w.tll errors introduced by uneven tape tensio_ning. By incorporating a reflective disk and a 
reflective light sensor 9311, each of the two spindles the relative displacements of each being 
measured in a ratio determined using suitable software. 

The use of this method for a built-in VCR is DOW described. When a program is first 
· 20 recorded on the tape, the system in the record mode, fast forward or rewind mode counts the number 

of reflective lines 9310 (angular rotation) OD the take-up and unwind spools for a given number of . . 
reflected pulses. The microprocessor controller 31 stores these numbers or the ratio in the directory 
for this program as the start absdlute location. The system continues to monitor and store a scratch 
pad memory, the angular pulses/ratio durinJ recording. When the stop mode is acdvated, the last 

2S angular rotation data in the scratch pad memory. is also stored in the program directory as the •end• 

absolute location. The directory now has for each program stored in it, data which brickets the 
absolute location range for that ·program. . 

To resolve the mne of micenainty caused by the • tension variations, method l can 
also use the rewind to the previous pro,fam method described above for method l. 

30 Med1od 2 is applied to a stand alone rewinder in a similar nianner to that described above 
tbr method 1. 

FIG. 39 shows an alternate embodiment for determining tape length. This .embodiment 
is based on the assumption that a measurement of the tull spool diameter of tape is sufficient to 
unambiguously determine the tape length. ID this embodiment DO mechanical components need to be 

• 
3S added to a conventional VCR. 

As described above, the diameter D2 tape on a spool can be indirectly measured by 
measuring a length of tape x wound onto the spool for given angular. rotation 92 of the spool or 
measuring the angular rotation 92 for a given tape length X, because X is approximately equal to D2 
x 9212. 

When the VCR is in the play mode, the linear movement of the tape as a function of time 
is accurately controlled. Thus the amount of tape X wound onto or off of the spool in the play mode 
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can be accurately measured by measuring time. The angular rotation of at least one tape spool is 

already measured usma either a mapetic or optical system as described above. bi measurm, the time 

it tapeS for a full spool (fully rewound tape) to ~ a specific number of degrees, for lumple, one 

or two revolutions in the play mode, the fbll spool tape diameter is determined and from the 

5 relationship noted above, the tape length is also determined. By starting a timer, when the rotation 

sensor generates a first pulse •. ~ .. •topping the timer afterthe sensor has generated a pre-determined 

number of pulses corresponding to a known angle of rotation. The elapsed time iS proportional to 

the tape length. 
In an alternate embodiment, .the tape length can be measured at other than the fUlly 

10 rewound position by measuring the diameter of tape on each of the two tape spools. In this 

embodiment, each spool bas angular rotation sensors. Two timers can be used, each .start and stop 

by angular sensor pulses and the two spools while in the play mode comparing the two elapsed time 

yields data on the tape diameters for both spools. By using a look up table, the tape length of any 

point along the tape can be determined without rewind. 

IS FIG. 40 is a schematic view of an alternate embodiment for the tape movement sensor. 

In the embodiments of FIGs. 38-39, the address is determined by either counting sync pulses on the 

control track 42c or coUilting spindle rotation. However, the accuracy of these systems depends on 

uncontrolled variables such as tape winding tension, Which is related to the start,· stop, play, rewind 

and fast forward history of the tape. 1be embodiment of FIG. 40 determines tape position by 

20 measurina linear tape travel during play. record, fast fonvard, and rewind. 

A tape movement sensor 22' has a fixed roller 9302 in contact with one side of the tape 

42. The fixed roller 9302 has a plurality of reflective lines 9306 that reflect light from a revolution 

counter 9303 that counts the number of detected pulses reflected from the fixed roller 9302 as the tape 

is advanced. A biasin1 roller 9301 is mounted to a first end of a spring 9304 whose second ead is 

25 mounted to a frame 9305. The biasing roller 9301 is in spring biased contact with the other side of 

the tape 42 so that the movement of the tape between the biasing roller 9301 and the fixed roller 9302 

causes both rollers to rotate. The revolution counter 9303 counts the number of reflected pulses and 

provides this count to the position logic and counter circuit 9 which communicates the count through 

the VCR control logic circuit 21 to the microproeessor controller 31. 1be microprocessor controller 

30 31 then convens the anplar rotation pulse coUnt into distance travelled by 

the distmCe traveled • diameter of roller X pulse 

couDt X angular spacing 

between pulses. 

This distanc.e travelled is then used as an -.ess for the location of the tape. 

35 FIG. 41 is a schematic view of an ~er alternate embodiment deterJllinin& the localion 

on the tape using a tape movement sensor in coqjunction with a spiDdle revolution counter. A tape · 

movement sensor 22" 1$ similar to the 11pe sensor 22' in FIG. 40, acept the tape movement sensor 

22'' contains a linear position sensor 9307 which detects the distance between the biasing roller 9301 

and the fixed roller 9302. When the tape 42 contaets both rollers, the distance between the rollers 

40 is the thickness of the tape 42. A revolution counter 9311 counts the number of pulses reflected from . 

a plurality of retlec::tive lines 9310 on the tape reel 40b in a manner similar to that described above 
.. , 
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for the revolution counter 9303. In a manner similar to dill described above in FIG. 39, with the 

tape tully rewound, the tape diameter ii measured by measuring the linear modonlangular ratio as 
ilidicated by the two revolution counters 9303, 9311. Given the full reel tape diameter and the 

measured tape thickness, the ~erall tape length can be determined. 
In another embodiment to those described above, the 11D may be ~ntered manually either 

in addition to or in lieu of recording the TIO on the tape.· ·. • 

Tide down)oidin& 

Program titles are broadcasted by TV stations on line 21 field 2 of the VBI. These are 

lO decoded and inserted into the directory. For programs without progralli tide information, a 

channel-date-time stamp is ilisened automatically. 

Playjng lndcged Tape In Non-lntermDDected VCRs 

To play using indexing functions an indexed cape in a second VCR where the original 

15 directory information resides in a RAM of a first VCR requires the transfers of the directoey. The 
directory is first downloaded onto the tape in the first VCR. The second VCR then reads the 

downloaded directory from the tape in order to utilize the indexing capability. If the tape is changed 

by recording additional programs or erasing existing programs, a new directory must be created on 

the tape if the tape is to be played in the first VCR or in yet another VCR. 

lO FIGs. 42H2b are flow charts showing· the stepS employed in the operation of 

transferring a directory aloq with tbe tape to a second VCR that is not connected to the first VCR. 

Referring specifically to FIG. 42a, the user ~errs the tape 40 into the VCR 1 ·(step 

· 8100). the VCR reads the idendftcati9n code from the tape (step 8102) and retrieves the 
corresponding directory from the RAM 33 (step 8104). Because the user intends to give or lead the 

25 tape 40 to a second user for use in a second ilidexing VCR when the user presses the record and 

ilidex bys on his remote conuoller (step 8106), the· VCR l initiates a ·routine to write at a 

predetermined location, such as the encl of the tape, the directory from the RAM 33 onto the tape· 42. 

The microprocessor controller 31 commands the VCR l to advance the tape 42 to the physical end 

of the. tape (step 8108). Upon reaching 1he end of the tape, the microprocessor comroller 31 writes 

30 the directory onto 1he VBI of the tape 42 in the fo~ of a prerecorded tape (Step 8110). 1be user 
removes the tape ftOm bis VCR and provides the tape tO the second user who inserts 1he tape 40 into 

a second ·va 1 (step 8112). When the user wants to operate in the ilidexing mode, he presses the 

index key on his remote controller ·(step 8114) and the second VCR 1 reads the directory from the 

VBI and stores the directory in tempOrary RAM (8116). Because 1he machine id in the • 

35 identification is different, dle second VCR knows dlat the tape has been indexed in another VCR. 

The VCR asks the user .to enter the tape number. If 1he user enters a zero, dle VCR knows 1he tape 

is a loaner tape and advances to the end of the tape and reads the directory. 

. lleferring now to FIG. 42b, the second user may store the directory in Permanent 
memory by pressing the eater key on dle remote controller (step 8118). In response to the enter 

40 command, the. microprocessor controller 31 ofdle second VCR 1 stores the directory in permanent 

RAM 33 (8120). When the second user has finished playing the tape and wishes to remove it, he 
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presses the eject buUoD on the VCR (step 8122). 1be microprocessor controller 31 decermines 

whether the tape, and consequendy the directory, has changed (step 8124). If it has not changed, the 

VCR ejects the tape (step 8126). On dle other hand, if the directory has been changed at step 8124, 

the microprocessor coottoller 31 displays on the display SO •updating directory on tape• (step 8126). 

S 1be microprocessor controller 31 advances the tape to th~ physical end of the tape (step 8128) and 

writes the directory 011 the VBI {step 8130). The VCR theit ejects the tape (step 81~§)~·-· 

In an alternate embodiment, when the user ejects the tape from the second VCR, steps 

8124 through step 8130 may be performed only if the user requests the recording of the directory In 

a manner similar to_ that described above In step 8106 of FIG. 42a. 

0 ID yet another alternate embodiment, the. second user may be warned not to record on 

the loaner tape. 

AuxiHuy Jnfonnation Display 

Referring back to FIG. 1, ~ described above, by using the VBI decoder and the RAM 

~S 33, the indexing VCR 10 can capture data broadcasted on the VBI and display it either concurrently 

with or at a later time to the data transmission. The broadcasted data may be transmitted on a 

plurality of lines of the VBI including line 21. Per the E.I.A. specifications, Extended Data Services 

provide for pointers OD line 21 (supplemental data location) to point to lilies ·otber than line 21. By 

using data OD these other lines In the same format as data on line 21, the VBI decoder 60a can decode 

!O the other line data. The auxiliary information is preferably broadcasted in a 35 characters X 15 rows 

format to match the display SOa {see FIG. l) format. In the preferred embodiment, three types of" 

auxiliary information data are transmitted: program identification (program m or Pm), channel 

specific program guide (CSPG) and program related Information (PRI). 

The viewer is alerted to the existence of the auxiliary Information in several ways. In 

a first method, before the program ·is transmitted, the indexing VCR 10 displays on the screen a 

prompt to the user that the information is forthcomiq. · The prompt may be. a flashing icon, such as 

the teeter •i. • or a new screen. such as a blue background with white texL The indexing VCR 10 

requestS ·the user to enter a command, for example _by pressing the •1• butt.Qn, to store in the RAM 

33 the amlliary Information, or In s0me embodiments, to record in· the record stack the 

30 ·PLuscooe-· number corresponding to the program that is to be recorded. As will be clescribed 

below, the user may later recall this Information. • To indicate that the· c:ommancl was received, the 

indexiq VCR 10 may either su>p flashing.the icon display, display an acknowledgement, Sucb as 

•stored• or •saved,• or display separate screen. 1be user may request the Information before, during, 
- . 

or after the broadcasL Alternatively, the auxiliary information may be transmitted and stored in a 

3S temporary buffer In the RAM 33 before. the viewer is prompted to eater a comrnancl. In this 

embodiment, the indexing VCR 10 transfers the auxiliary Information from the temporary buffer to 

a permanent buffer in response to the user's commands. 

Alternatively, in a second method, the-indexing VCR 10 may provide the prompt after 

the program· is viewed. In ·this embodiment, the awtlliary ·information may ·be transmitted before the . 

40 program, during the program, or after the prompt. In a third method, the prompt is displayed 

concurrently with the program. 
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For each method, the user has a predetermined amount of time after the prompt to 

request the auxiliary information. When the auxiliary ~ormation is requested, the lndexiq VCR. 
10 displays it for either a predetcnnined time, until the user cancels it (for example, by pressing the 
program m button a second time), until the next auxiliary information is requested, or until the 

S broadcaster transmits a cancel command in the VBI. 

Because the auxiliary information is norinally Uled for advertising, it is desirable to not 

alert the user to stop ~ecording a program when a commercial oc:Curs. Thus, the time that the 

auxiliary information is transmitted is preferably adjusted so that the user cannot generate in response 

to the auxiliary information a signal for shuttina off the VCR. For example, If the auxiliary 

10 information is always transmitted 30 seconds before the commercial (i.e. 30 seconds is always the 

lead time), the user may program his VCR to stop recording 30 seconds after the detection of the 

auxiliary information and start recording again 60 seconds after the VCR stops recording. But if, the 

lead time is variable, the user misses recording a portion of the program. For. example, if the next 
commercial uses a 60 second lead time, the viewer shuts off the VCR 30 seconds early if the user is 

15 using a 30 second lead time. Furthermore, the auxiliary information may also be transmitted after 
the commercial s0 that the viewer cannot shut off the VCR in advance. 

Alternatively, the prompt may be a number that the user enters to indicate which group 
of auxiliary information is to be recorded. 

Describing the program m first, the broadcast station preferably broadcasts the program 

20 identification information on line 21, fieid 2 of the VBI according to EIA specifications. 

This information may include: 

T'nle of program 

Program length in minutes. 
Today's day and date (when viewing TV broadcasts) or day and date of 

25 recording (when viewing taped shows) 

Station call leuers (e.g. ICCET or KCAL) or 4-letter abbreviation of station 

name (e.g. SHOW for Showtime) 
Qannel number 

30 la a preferred mode of operadon, when the user changes the channel or When recording 

ot playback of a tape begins, the program m is automatically displaym for a predetermhied length 

of time, e.1., five seconds, and then disappears. Alternatively, when the user presses a program ID 

buuon OD the remote controller, the indexing VCR 10 displays the program m. 
When a program is recorded, the program title is stored in the directory and also inserted 

35 in the VBI portion of the recorded program. A viewer can access the f:ltle of the program being 

shown by pressing the •Prop-am m· key. . When the key is pressed, the microprocessor controller 
31 sets the VBI decoder to decode selected field and lines of the· VBI either from the broadcasteci 

signals or from the reproduced signals depending upon its mode of operation. 

. The program I.D. information for a plurality of viewed channels is stored in the RAM 
40 33. Although some of the program I.D. information changes with the program (e.g., program tide, 

start time, length, program category), this information ls quickly retrievable from the memory When 
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the user_1witdles channels IDd requests the proaram 1.D. to be displayed. Using the start time and 

length of the proaram, the indexing VCR 10 checks, periodically or in response to a Program l.D. 

command, whether the information is still within the valid time before displaying it on screen. 

'l'be ch111Del specific propam guide is the combination of the program IDs for a plurality 

S of programs that will be broadcaited in an upco~~ predetermined time. In addition to the 

information included in the program ID, the channel specific program pide may ~so include the start 

times, the titles, the •PLUSCODE"'• aumbets and a description of the programs. In addition, the 

information that is displayed may be controlled by auribute codes, which are described·. below in 

conj~n with FIG. SS contained within the program guide. For example, the •PLUSCODE-• 

10 numbers may be printable on screen, but if it is preced~ by a •non-print• attribute, the indexing 

VCR. 10 does not display it. As a second example, special events may be highlighted by using a 

character attribute. 
A broadcasting station broadcasts on a periodic basis, the channel specific prop-am guide 

in the VBI of the broadcast. 'l'be VBI decoder in the indexing VCR. 10 continuously decodes the 

15 ch111Del specific program guide from the VBI ~ stores it in the RAM 33. Because of unexpected 

events, such as sport programs that overrun their scheduled broadcast time or news breaks that shift 

programs, the broadcaster may update the program guide and transmit the new guide. Accordingly, 

as the new guide is read~ the indexing VCR io stores it in the RAM 33. 

1be program guide may also include a video program pide of special pmarams. such 

20 as video magazines, video sales catalogs, video classified ads, and infomercials. The pfOll'IDl guide 

~lows the user access to a television prolfllll. listing for those Who do not have a periodical listing 

or newspaper listing, or those who misplaced their listings. 

The format of the cb•Mel specific program pide data packet is described below in 

conjunction with FIG. 55. As the data is dKoded, the data stored in the RAM 33 is updated by each 

2S subsequent CSPG data packet. The quantity of information supplied in the CSPG data packet is 

determined by the broadcaster. For example, the broadcaster may provide program schedules for the 

subsequent eight hours but provide only the description of the programs for the-first two hours. In 

addition, the guide may also include special events for the upcoming few clays. By viewing the listing 

before the viewer goes to work or goes to sleep, the user may program his indexing VCR. 10 using 

30 the pmanm guide for recording shows.during bis absence or sleep. 

When the viewer switches to a different channel, the indexing VCR. 10 will begin reading 

and storing the CSPG data fot the new channel. However, because many viewers switch between 

dJanneJs, sufficient memory may be provided so that the program pides for at least two channels 

may be·stored in the RAM 33. 

35 The stored program pide may be used to implement timer programming of the VCR. 

The user programs the indexing VCR. 10 to record the desired program by moving the cursor to this 

program pressing the Record button. In embodiments in whldl the •PLUSCODE"'• numbers are 

displayed on the screen, the viewer may also prosnm the indexing VCR 10 by entering on the remote 

controller the •PLUSCODE"'• number for the prograni he would like to record. In response thereto, 

40 the indexing VCR. 10 stores the •PLUSCODE"'• -number into ·its programming stack for execution 

as described above. 
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FIG. 43 is a flow chart sbowing rhe steps employed in rhe processing of propam rebred 

information. . Program related information (PRI) is information broadcasted in the VBI that is relared 

to a program being aired which is available upon uset command either concurrendy wirh the program 
or at a later time. The use of -PRI extends the time of an advertisement because the viewer is Ible 

5 to view the information at a later time at a pace s_elec:ted by the viewer. Examples of PRI include 
statistics of baseball players during a baseball game, recipes given out during a c:ooking lesson, and 

problem assignments and answers after an. educational program. In other examples, many 
commercials .have a message during the program urging the viewer to call a toll free number to get 

furtlier information or to. place an order or 1iving details about an upcoming sales event or promotion. 

10 Under existing Systems, such information which is conveyed in the" video is fleeting because most 

viewers are either not disposed to take any action on the spur of the moment or are unprepared to take 

such action. The information transmitted as part of the PRI in the VBI may be captured and displayed 
on screen at the command of the user. 'Ibus, the information may repeat the information provided 

during the commercial or program or may. contain additional information. For eumple, the 

15 commercial may be a promotion about an upcoming movie while the PRI for this commercial· may 
provide additional details of the cast or plot of the movie. Further, a •PLUSCODE-• munber may 
be provided so that at the press of a single button the •PLUSCODE-• number is used to program the 

indexing VCll 10 to record the requested program. ·Alternatively, the commercial may be·a short 

commercial which is a promotion for a long commercial such as an infomercial aired in the middle 

20 of the night. In yet another embodiment, the PRI may be ID electronic coupon that is outputted 

through the serial data link to a printer or other devices to print or store the coupon which may then 

be later redeemed at participating recallers or stora fur the promoted discounts. In another 

embodiment, a prerecorded tape may· have a PRI recorded thereon. 

Referring now hi particular to FIG. 43 •. the broadcast station broadcasts the PRI in a time 

2S window during which it is related to the program ot commercial being broidcasted. Alternatively, 

the PRl may be broadcast offset in time from the program or commercial. 1be PRI is typically 

repeated throughout the time window. For aample, the PRI .for a 30 second commercial is 

broadcasted during the commercial. For a PRI message that is 8 seconds Iona. the PRI is tnnsnliued 
four times wherein the fint three times are the complete PRI and the fourth ~ is ID lnc:omplece 

30 messaie •. 1be PR1 is preferably seat on one or more VBl lines referenced by.pointers on line 21, 

field 2, as described below. The indmdng VCR 10 continuously reads the VBl for the PRls (Step 

3715). Each PRI has a ID numl>U so that the indexing VCR 10 may recognize when the PRI is 

repeated during a commercial or in a rerun of the commercial. When the ID number of the present 

PRI equals the ID munber of a PRI in either the temporary or the storage buffers (Step 3716), .the 

35 indexing VCR 10 overwrites the old PRI in the buffer (Step 3717). Otherwise, if there is not a match 

of m numbers, the indexing VCR 10 determines whedler the tempOmy buffer is full (Step 3718). 

If it is full, it overwrites previously stored PRls· on a first-in-tint-out (FIPO) basis (Step 3719). 

Otherwise, the indexing VCR 10 stores the new PRI in the tempariry buffer (Step 3720). In addition 

to monitoring the VBI for detected PRls, the indexing VCR 10 also monitors for· user selecced 
commands. If a store command is detected (Step 3721), the indexing VCR. 10 determines wberher 

a storage enable bit is set (Step 3722)~ which if it is not set during the broadcast then the PRI is not 

ilffli~iri1nr 
SUBSTITUTE SHEET (RULE 26) 



WO 94/16441 PCT/USM/00173 

- 63 -

storable (i.e., the PRI can be stored only in the temporary buffer and not in the storage buffer). If 

the storaae enable bit is set. the indexin1 VCR 10 deletes the PRI from the tempOrary buffer and 

stores it in a storage buffer~ The indexinl VCR 10 then displays a11 acknowledgement melsage such 

IS •stDred• on the TV screen, if an acknowledgement bit is set (Step 3723). 1be indexing VCR 10 

s then continues monitoring the PRI at step 3715. . 

If, however, a store command bas not been '"set or the storage enable bit is not set, if a __ 

review command is not detected (Step 3724) the indexing VCR 10 returns to reading the PRI. 

Otherwise, the indexing VCR 10 displays the titles of the PRis (the first line of the PRI) stored in the 

buffers in a display such as that shoWll in FIG. 44 (Step 372S). 1be viewer is able to move through 

10 the displayed PRis using the cursor keys on the remote controller (Step 3726). 1be PRI that is 
. . 

pointed to· is highlighted by reverse video or by other methods well known in the art. If a play 

command is sent (Step 3727), the indexing VCR 10 plays the PRI (Step 3728). If the PRI is being 

read from a recorded tape, the VCR enters a pause mode and suspends motion of the tape when the 

PRI is displayed. After the PRI is displayed, the VCR resumes playing the tape. When the PRI is 

IS displayed, the user must either store the PRI in die storage buffer, by pressing the store button (Steps 

3729-3730), or delete the PRI from either tempOrary or storage buffer. by pressing the erase button 

(Steps 3731-3732). By pressing die print button (Step 3733), the u5er can print the PRI (Step 3734). 

Printing may be done either to a printer or_ another device connected to the serial port by pressing the 

record or send button. As shown in FIG. 44, PRI B Ind PRI D are stored from earlier broadcast.S. 

20 1be PRis E, f, G, Hare from later broad~ts and are stored in the temporary buffer. At a later 

time when the user presses the Review button again, the PRls E, f, G, H may be replaced by new 

PRis, while PRis Band D remain in the storage buffer. Alternatively, the displayed PRI, in FIG. 

44 may be in a single list with a notation of which PRl's are stored. 

for PRis that contain •PLusCODE"'• numbers referring to other related programs that 

2S are to be broadcasted later, when the user presses the second button (Step 373S) the indexing VCR · 

10 stores the •PLUSCODE"'• number in ks programming stack for subsequent recording (Step 3736). 

1be indexini VCR 10 condmes to display the buffer content until the user presses the exit key (Step 
. . 

3737). 

1be embodiment discussed above uses the STORE button and the REVIEW buuon for 

30 storiDI and reviewing PRis. ·Alternatively, these functions may be done by a single button, such IS 

the i butron. Pressing the i button one time may invoke the storage fUnction while pressing it twice 

in a row may. invoke the review function. 

video PubUshing Through Broadcgt 

3S As described above, a PR tape bas a directory recorded on the VBI throughout the tape. 

However, a single video program that is being broadcasted may similarly have a plurality of video 

segments that are each separate video progrims. for example, one airing of the television show •6() • 

Minutes• typically bas three news segments alid one segment with commentary by Andy Rooney. 

Other examples include video magazines, video sales catalogs and video classified. ads. Another 

40 example are video books such as karaoke or how to books, e.g. on exercise or cooking. 1be user 

normally wants to watch positiom of the video magazine at later ~· Under the srandard recording 
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method dacribed above, the indexing VCR 10 reads only one propam title in the VBI of the 
broadcasted proeram, since the recording is in one continuous session. (The resultant recording will 
bave a sin&le constant program number in the TP packet on line 19. In addition, only one VISS mark 
is recorded which is at the beginning of the recording.) However, many users want each video 

S segment to be indexed. Accordingly, extra control signals are bro~cast to provide additional 
indexing to each individual section. . .. 

A pointer, described below in conjunction with FIG. 54, in line 21 points to a VBI line 
which contains a video magazine (VM) packet. The VM packet is broadcast in the VBI line at the 
starting point of the second sectiOn and of each section thereafter. As descn1>ed below in conjunction 

10 with FIG. 56, the VM packet contains the encrypted title of the section. At the same time, the 
directory is broadcasted repeatedly on line 20 of the VBI. 1be format of the directory is identical 
to the format of directories for prerecorded tapes. 

15 

20 

FIG. 4S is a flow chart shoWing the stepS employed in the operation of the indexing VCR 
10 for video. magazines. FIG. 4S is discussed in light of an Ulustrative example in which a tape bas 
two regular programs and one video magazine, which is recorded after the two programs, on the tape. 

After ·the user presses the Record button, (Step 9602), th~ indexing VCR 10 reads the tide of the ·· 
Yideo magazine from the PRI (~tep 9604) and sto;es'it in the RAM 33.(Siep·96o6}~ (When recc;rdirig '·· · . ' ., 
is started. the indexing VCR 10 uses the existing TID if the tape bas one, or odaerwise, the indexing 
VCR 10 creates a TID if the tape is a blank tape.) In the illustrative example, the title is stored as 
the third program. 1be indexing VCR 10 monitors the VBI for VM packers (step 9608). Upon 
detection of a VM packet in.the VBI (step 9610), the microprocessor controller 31 sets the program 
categary in the directory to indicate that the program is a video mapzine (step 9612). In an 
embodiment whete a pointer is used to note the line on the VBI, upon detection of the pointer, the 
indexing VCR 10 monitors the designated line of the VBI for the occurrence of a VM packet. 

2S In response to receiving the VM packet, The microprocessor c:onttoller 31 writes a VISS 
mark on the control track 42c to identify the start of the next section (Step 9614). The 
microprocessor controller 31 lhen increments the previous program·number ~y one (step 9616) and 

writes it as the program number in the·TP packet on line 19 of the VBI .CStep 9618). 1be indexing 
VCR 10 reads and decrypts the directory from line 20 of the VBI of the broadcast signal and writes 

30 it onto the VBI of the tape (step 9620). 

35 

For the illustrative example, if the tape is somewhere in a program, such as program 2, 
odler than the video -magazine when the user later inserts the tape, the direcaory will appear as: 

Proa:un Length 

Cheers 60 
-Eyewitness. news 30 

Entertainment Week (VM) 60 

The sectional tides of the video magazine •Emenainment weet• do not appear. When the user is 

in program 3 and presses the· Index button, because the indexing VCR 10 reads the VM flag 
40 indicating that the current tape location is a video magazine, it reads the directory of the magazine 

from line 20 of the VBI. 1be VCR then displays a directory as follows: 
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Pmmm Len&th 
Cheers 60 

Eyewitness news 30 

-Entertainment Week (VM) 60 

Dining out 

Music 
Plays, musicals 

Sports 

Chess 

Museums 

Ufe entertainment 

Special events 

... 

. ' 
rCT/US94/00173 

1bis directory does not show the length of the individual sections of the magazine. In other 

15 illustrations, the individual lengths may be shown. A section of the video magazine may have 

subsections, such as illustrated where ·chess is a subsection of spons. 
1be VM packet and subsequently the directory recorded on the tape for the video 

magazine includes the proaram numbers, the start address, and the stop address of the video 

magazine. In a first embodiment, the first program of the magazine as a program number 1. M in 

20 the illustrative example, •Entertainment weet• has a prosram number 1, •oining out• bas a proaram 

number 2, and so forth. 1be start address of ·Entenainment w•· is o. 1be microprocessor 

controller 31 adjusts these ninnbers to reflect the relative position of the video magazine in the index. 

~ per the illustration, .Entenainment weet• is. adjusted to be program 3 With a start lddress 

corresponding to the end of program 2. 

25 In ID alternate embodiment, the directory of the video magmne· is stored in the RAM 

33 instead of the tape. By storina the direclory in the VBI, less RAM memory space is used for 

storage. 

The created tape is suucturally the same as ID HR tape widl VISS marks on the control 

track, and TP pad:ea written on the VBI of dae tape and directory packets for the. video magazine 

30 written on dae VBI and aecdon titles stored in the RAM 33. 

Electmnjc Pmpn Guide With Video Cljps 

In lnother implementation ·of the video magazine, ID electronic program guide having 

a pl-.rality of video dips is broadcast as a video mqazine. 1be electronic prograna pide may iDclude 

35 video clips for the followiq day or several days. 1be pide may llso include shows and other 

broadcasted pl'Olfims such Ii movies and sports. Each video clip represents ID upcoming show and 

includes a teaser for that show. Each video dip corresponds to a chapter. or segment in the video 

magazine. 1be corresponding video data packet includes the title of the mapzine which is the 

channel number/name, the dale and the words •program guide•. 1be subtitle of each chapter is the 

40 Dime of the show and the time and date of the broadcast. In addition, the •PLUSCODE"'• number 

for each show is also broadcast in the VM ~ packet. 
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FIG. 46 is a fiow cban showing the steps empl0yed in the operation of recording an 
electronic prolfl!D guide. At the start of normal system operations (step 8201), the lndexiq VCR 
10 moniton the VBI for the program related information (PRI} (step 8202) until a program guide PRI 
is decec:ted (step 8203). The microprocessor controller 31 stor• the program guide PiU, which 

S includes the •PLUSCODE-• number corresponding to the electronic guide which is broadcasted at 

a later time, and, in some implemenwions, on a ditfesent channei, in the temporary buffer (step 

8204). The indexing VCR 10 displays a prompt to the user to alen him that he may capture the 
•pLUSCODe-• number to record the electronic program guide at a later time (8026). If the info 

button ~ pressed (step 8207), the microprocessor controller 31 retrieves the •PLUSCODE-" number 
10 from the temporary buffer (step 8208) and decodes it to 1enerate the channel-date-time-length 

information which is stored in the VCR record stack as described above (step 8209). 
FIG. 47 is a flow chart showiq the steps employed in the operation of the index 

functions for an electronic guide usin1 the indexing VCR. While the indexing VCR is in a ready . 
mode (step 8211), it monitors whether an index command has been transmitted (step 8212). When 

15 it has, the indexing VCR 10 displays a directory as shown in FIG. 48 (step 8213). If an exit 
command has been sent (step 8214), the VCR enters a ready mode at step 8211. Odlerwise, the VCR 
waits for the user to exit or select an entry from the displayed index. (step 8216). If the selected entry 

is not •video magazine• (step 8217), the indexing VCR 10 performs a search function in accordance 
to that described above in conjunction with FIG. 35 (step 8218). The count of VISS marks for 

· 20 proarams on the tape after the video magazine is adjusted to incl~de the number of VISS marks within 
Jbe video magazine. On the other hand, if video· magazine has been selected at step 8217, the 
indOxing VCR lO·advances the cape to the selected.Video magazine (step 8219) and reads the subtitle 
index from the VBI (step 8221). 1be indexing VCR 10 then displays the subtitle index. as shown in 
FIG. 49 (step 8222). The indexing VCR then waits for either the user to select an entry (step 8223) 

2S or for the user to exit (step 8224). If the. user has entered a selection fiom the subtide index, the 
indexing VCR 10 advances the tape to the selection (step 8226) and begins playin& the tape (step 
8227). The VCR then reads the ·PLuscone-· number from the VBI and store$ it in the RAM 33 
(step 8228). If the user presses the record button (step 8229), the indexing VCR 10 decodes the 
•PLUSCODe-• number and stores the corresp0ndin1 ch~el-dat~e-length information in the 

30 recoid stack for timer proaramming of the VCll and returns to the ready mode at seep 8211 (step 

8232). 

In an alternate embodimenno FIG. 47, at step 8221, the indexing VCR 10 also reads 
the •PLUSCODE-• numbers associated with the programs and stores them in the RAM 33 when the 
subtitle index information is transferred from the VBI to the RAM for display. Further, at step 8223 

3S the user can record an entry while lootiq at the display subtitle index of FIG. 49 by pressiq the 
record button on the remote controller. The indexing VCR 10 then retrieves the ·PLuscooe-· 
number from the RAM, decodes it into the c:bannel, date, time and length information and stores it 
in the record stack at step 8231 ~ This embodiment allows the user the option of selecting shows from 
the directory screen for recording without viewing the corresponding video clip. 

40 

Electmpic Promm Guide With A Yideo Grjd And Yideo CJjps 
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In yet another embodiment of the video magazine, the broadcaster broadcasts ID 

electronic prosram guide wherein the electronic guide includes the program tide, channel, dale, and 

time of upcomiq proanm. u Wll as an associatecl video clip which is identical to the_ video clips 

previously described above in the Electronic Program Guide With Video Clips embodiment. In that 

S embodiment. the electronic guide is transmitted· in the form of VBI text data. Unlike that 

embodiment. this electronic program guide transmits bOlll the menus and the video clips as full frame 

video. Accordingly, all the information displayed on the screen is transmitted as video. The display 

is not limited by the character generator in the VCR. 

To produce an electronic guide, the broadcaster or guide producer createS graphics by 

10 computer or other electronic devices or by baiict. The broadcaster then generates video images of the 

graphics by· filming or rec:Qrding. The video linages are then broadcasted as a video magazine. 

Along with the video images, the broad~ter transmits addressing infonnation for correlating the 

images on the screen with other video images, •pLUSCODE"'• number or channel~lengdi-time 

corresponding to a program depicted in the guide with a future broadcast, and position information 

lS for correlating positions on the screen with the program and the other information broadcasted in the 

VBI. 
FIG. SO is a schematic diagram Ulustrating the electronic program guide with a video 

.arid and video clips with ID exploded view of a movie guide ponioa of the pide. An electronic · 

program guide 3740 his a guide menu and a plurality of video sections (also called video chapters). 

20 The pide menu contains information for the dde and descriptions of the video sections displayed in 

locations (or cells) arranged in a arid pattern on the screen. Along with the auide menu, the 

broadcaster transmits in the VBI the location of each cell of the grid and the start address and the stop 

address for the c:otresponcling video section. Each video section represents the program listings for 

one of a plurality of cateaories of programs, such as movies, sports or comedy. .Furthen:nore, each 

25 video section bas a plurality of chapter menus spaced apart in time in the broadcasted guide or along 

the tape after recording and a plurality of movie· video dip $ections between the video menus. As 

part of the video menu, part of the information related to the upc:oiiUD& prograins for the associated 

broadcaster is tnnsmittecl or recorded as a video image. .This information is arran1ed ~ that when 
the associated video is displayed, the information for ~ program of the menu is displayed m cells 

30 arranged in a pid OD the screen. This information my be in different fonts and CC?lors. It may also 

include picmns of acton or scenes of the show or advertiser or show logos. · lnformatioil relating to 

the position of each cell, the start. and stop addresses, and the •PLUSCODE"'• numbers for the 

corr~ponding video clip is transmitted in the VBI of the first video menu of the video section. The 

addresses may be timed at a panicular tape speed or length. 

3S Within each grid, a plurality·of programs and associated information is displayed in a 

respective location OD the grid~ The character 1enerator ~ the VCR provides a cursor which is 

superimposed over the video grid displayed on· the screen. The user controls the position of the 

cursor using the remote controller. The -microprocessor controller 31 tracks the cursor position and 

correiates it to the associated prolfim and video dip for that position stored in the VBI. 

40 Although shown pictorially in FIG. SO as being along side the movie guide, rbe 

information associated with each cell in the grid is transmitted in the venical blankin1 interval along 
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whh each of the video aecdons. A~ reading the VBI. the microprocessor controller 31 stores this· 
information in the RAM 33. Al~ely. the information in the VBI may be broadcasted with each 
subsequent video plde and read from the VBl as each subsequent guide is displayed. 

FIG. S 1 is a flow chan showing the steps employed in the operation of the indexing VCR 
S for an electronic program pide iasing a video grid and 'wteo clips. As a precursor to beginning the _ 

operation in FIG. Sl. in a manner similar to steps 8211-8217 of FIG. 47. the user bas selected the 
index~ function of the VCR and from the displayed directory selected the entry on the directory 
correspondi.IJI to the electronic program pide with video grids and video clips. In response to the 
user having selected the eleccronic prolram pide, the indexing· VCR ~vances the tape to the 

10 be&inning of the program guide, using the tape directory (step 3741). 1be VCR reads the vertical 
blanking interval for the guide information and stores it in the RAM 33 (step· 3742). 1be pide 
information includes the stan and stop addresses and the cursor location for each of the video 
sections. The guide information fimctions as the directory information. The indexing VCR. reads the 
category guide menu from the video tape and displays it on the screen (step 3743). The length of the 

15 pide menu on the tape may be a single frame or frames covering several minutes. For picle menus 
having a few frames. the VCR is in the play and still frame mode allowing the user to browse the 
auide menu. Alternatively. the ~es of the still frame may be stored digitally and then displayed. 
If the picle menu "contains multiple pages, the user advances pages by commanding the VCR to 
advance by using the frame advance button, or alternatively, a page button. Jn this mode, the VCR 

20 responds to a page command as it would a flame advance command. By using the cursor buttons on 
the remote controller (step 3744), the user can move the cursor on the screen (Step 3745). By 
pressing the exit button (step 3746), the user may retum to the directory of the entire video tape (step 

3747). Otherwise, the us~ selects from the category guide menu using the enter button to select the 
hiahliahted menu entry (Step 3748). As an illustrative example, the selected entry will be described 

2S in view of the movie guide shown in FIG. 50!.,..JVhile discussed as a movie guide, this description 
also pertaim to the other guides. After the user selects the movie guide, using the addressing 
information, the VCR. fast forwards the tape to the position for the movie guicle grid which it knows. 
from the information read from the VBI after the ·tape advances .to the program guide (step 3749). 

'I'he VCR reads the chapter information from 1he VBl where the chapter corresponds to the 
30 iDfmmatioa for the movie video section (step 3750). As noted above, this information relates 1be 

position of each cell, the start and stop addresseS, and the •PLUSCODE"'• numbers for the 
corresponding video dip to the tide of the program. The VCR. stores this information in the RAM 
33. As described above for the d~playing the category pide menu, the VCR. similarly displays the 
chapter guide for the movie video section (step 3751). As with the guide menu, by using the cursor 

35 keys (step 3752), the user moves. the cursor through the chapter guide (steps 3753). Alternatively, 
the user may exit the chapter guicle and return to the pide menu as described above (step 3754). If 
the user electS to view an emry from the movie guide (step 3755), the VCR reads from the RAM 33 
the start address for the selected program and advances the tape to the video dip (Step 3759). the 
VCR then enters the play mode and plays the video clip (step 3760). If the viewer wishes to record 

40 the program associated with the dip that be is viewing. the user presses the record button (step 3761). 
In response thereco, the VCR. reads from the RAM 33 the •pLUSCODE"'• number associated with-
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the video dip and stores the number in the record staek for later recording (step 3757)~ The VCR 
then advances to the guide chapter. If the viewer does not record a selection after the video clip, the 
video dip eads and by detecting the stop address of the video clip (step 3762), the VCR knows the 
detected video from the video tape is a movie pide and displays the pide chapter at step 3751. 

5 From the auide chapter menu, the viewer may record the program without viewing the 
video tape (step 3756). In response to a record command, the VCR reads from the RAM 33 the 

corresponding •PLUSCODE"'• number, stores it in the record stack (step 3757), and continues to 

display the pide chapter at step 375 l. 
· Jn various alternate embocliments, the number of grid cells displayed for the ·program 

10 guide or the auide chapter may be variable with the number of grid cells transmitted in the VBI data. 

In other embodiments, the layout of the video tape may have one movie guide section with video clips 

following serially on the tape. Upon the end of each video clip the VCR haviq detected the stop 

address then ldvance5 the tape to the corresponding movie guid~. In yet another embodiment, several 
chapter guide menus may be dispersed throughout. the tape so that access time of these menus is 

15 reduced. 

Other Featul'§ 
·FIG. 52 is a flow chart showing the Steps employed ·in the opebtion of temporarily 

indexin& portions of a video tape between VISS marks. FIG. 53 is a tlow chart showing the steps 

20· employed in the operation of playing temporarily indexed portions of a video tape between VISS 
. .. 

marks. As an overview, a user may wish to access video information recorded between VISS marks. . 

As an alternative to marking the selected portion with an additional VISS mark or another type of 

mark, the indexing VCR 10 stores the absolute lddresses of the selected video portion in response . . . . 

to user selected c:ommams. 1bis feature may be used for example when one VISS mark in a real 

2S estate magazine designates the stan of homes. for sale in Pasadena. while the next VISS mark 

designates the start of homes in La Canada. After viewing the recording of ~e houses in Pasadena 

and the PRI accompanying the video, the user may want to show his wife one particular house at a 

later time. Referring now to FIG. 52, while the user is playing a tape (step 8240), the indexing VCR· 

10 moniton the VBI for the presence of a PRJ· {step 8241). When· a PR1 is.detected {step 8242), ·the 

30 PRI is stored iD the temporary buffer {step 8243). Steps 8241-8243 correspond to the monitoring 

steps described above for the PRI. When the user wants to niark the video for later viewing, he 

pr~ button X on.the remote conttoller. Button X may be any button, sucb as the VCRPLUS+• 

buuoa, on the remote conttoller that is not used bi the PRI processing routine. When button X is 

pressed (Step 8244), the indexing VCR 10 stores the current PR:f in the storage buffer (8246). The 

35 indexiq VCR calculates the absolute start address of the location of the tape indicated (step 8247) 

and stores the absolute stari address in the RAM 33 (step 8248). The indexing VCR 10 then waits 
for a second X command to indicate .the end of the selected video· portion {step 8249). In response 

to the X command, the indexing VCR 10 calculites the absolute stop address (step 8251) and stores 

it in the RAM 33 (step 8252). 

40 When the user wishes to later fiiad the t~rary indexed video portion, referring now 

to FIG. 53, the user pulls up the stored PRI menu as described above in connection with FiG. 43. 
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1be user selects the PRI (step 8260) and traNJDits a play command (step 8261). The indexing VCR. 

10 rettieves the TID and the absolute .Sdresses from the memory (step 8262). The indexing VCR 

10 measures the present address of the tape (step 8262) and depending on the direction to the selected 

video portion. fast forwards or rewinds the tape (step 8264) until the measured present address equals 

S the start address retrieved from memory (Step 8266). ~e indexing VCR 10 then starts playing the 

tape (step 8267) Ind measures the present address of ilie iape (step 8268), and when the present 

address equals the stop address (step 8269), the VCR stops the tape (step 8271). 

A portion of the auxiliary information changes infrequently. .For example, in the 

program m. the broadcast channel call letters may change only as often as every several years. By 

10 storing these relatively time independent variables in the RAM 33, the access time to this ponion of 

the auxiliary information is reduced. 

With the channel call letters stored in memory, the indexing VCR. 10 retrieves the call 

letters when the user changes the television to a new channel and displays the new channel call letters 

on the television without retrieving or having to wait to retrieve the new program m informadon 

15 from the VBI. 1be channel call letter library may be collected either ·during an initial set-up 

procedure of the indexing VCR 10 by scanning all channels and reading the program m from line 

21 for each channel or, alternatively, the program ID may be read during the first use of each channel 

and the channel call letters stored in the RAM.33. 

By way of background, the VCR PLUS+• video programmer uses a channel mapping 

20 system in which the channel numbers are assigned to· certain cable channels in each ~ of the 

country which differ from the received channel number. For example, the cable channel HBO may 
be assigned channel 33. Further broadcast channel frequencies are often mapped to different cable 

channel frequencies by the local cable operatOrs, for example,· the broadcast chaDnet 28 for station 

KCET may appear as cable channel 6. · ne channel map relates the pide channel numbers to the 

25 received cb•nnel numbers. Similar to channel call letters, die dlannel mapping numbers are changed 

infrequently. 'Ihus, in a similar manner. the indexing VCR 10 can automatically collect a channel 

map dara, eidler after first use of each channel or during an initial set-up routine in which all channels 

are scanned. 1be •PLUSCODE-• numbers used by a VCR PLUS+• video programmer inherently 

include the pide channel muilbCrs as part of the encode channel-date-dme-lengdl data. 1be broadcast 

30 · stations, u pan of the program related information or the channel specific program picle, may 

broadcast the. •PLUSCODE"'• numbers. 'lbe indexing VCR 10 reads these numbers, decodes them, 

and establishes the relationship of the decoded channel numbers with the received channel numbers. 

Another parameter that changes infrequently are the pointer aun"butes, such ai line 

number. data rate, error correction. and encryption, of VBI lines for CSPG. .Although CSPG m:i.Y 

35 be tranimiued more or less continuously on one or more VBI lines, the pointers to such lines may 

not be repeated at a high rate on line 21, because other fields of data are present. As a result, when 

a user switches to a new ch;mnel and requests die CSPG, he may have to wait until the next CSPG 

pointer appears on line 21. By storing the pointer attributes for _the CSPG lines in memory, the 

indexing VCR 10 can reads those lines immediately after the user has switched the channel. 

40 

Format for Data Rec;ejyed on the YIU 
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1be auxiliary informadon (program m, CSPG. PRI) described above is broadcasted OD 

line 21, fielc1'2 of the VBI. according to the specification proposed by the EIA. TJais info~on 
shall be decoded by the indexiq VCR 10 according to the specifications. 

~e channel specific program guide and the program related ·Information are broadcast 
S as text dara on some VBI lines, which are referenced by pointers on line l, field 2. The recording ... 

10 

wavefomds-Identical to the E.I.A., line 21, field 1-2 waveform. The text dara format is similar to 
the E.l.A., line 21 Text Mode Dara Services and the Extended Data Services. However, the dara is 
encrypted before beiq sent. 'Ibe following dara form.at allows for future expansion. 

Pointer 
FIG. 54 is a schematic view showing the form.at for the pointer packet data broadcasted 

in the VBI for auxiliary information. 'Ibe pointer packet is similar to the E.I.A. line 21 field 2 
Supplemental Dara Location packet. k is used as a pointer to point to another· VBI line. Four to 
thirty-two informational characters are used to indicate the line number where the information is 

IS loc:ated. A pointer packet data packet 2605 ~ the following symbols: start code, type, additional 
m, pointer description (1) and pointer (1) through pointer description(m) and pointer (m), stop code 
and check sum. 

Table X shows the length in bytes ind the value for each symbol. 'Ibe start code 
indicates the packet is either a new pointer packet (by the value 07 hex) or a continuation packet of 

20 the prior packet (by the value 08 hex). The pointer descripti~n and the pointer for each of the m 
,pointers have the same data format. 'Ibe additional number m symbol further identifies that the 
packet is an indexing pointer packet to further distinguish it from other dara service systems that may 
co-exist on line 21, field 2. For multiple line application, the sequence of the Pointers within a given 
kind of packet indicates the VBI data sequence to be used to re-assemble the data at the receiving end. 

2S 1be checbum is the modulo 128 sum of the packet from the start code to the stop code. 

30 

35 

40 

Symbol 
Start Code 

Type 

Addldonal ID 
Pointer Description (1) 

Pointer (l) 

TableX 

Lgth °'J'te§l 

.1 07hex 

2 

1 

1 

1 

Olhex 
(continuation 

7Chex 
ASCII 'G'; ASCU 'S' 

61 hex D(N) 

62hexTP 
63 bexPRI 

64hexCSPG 

6Shex VM 
bits 6-S (Field): 

packet) 

00 notused 

0 1 odd field 
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10 even field 

1 1 both fields 

bits 4-0 (Line 

Number) 
Lines 10-25 

• 
• 
• 

Pointer Description (m) 

10 Pointer (m) 

Stop code 

Checksum 

1 
1 

1 
2 

csPG/PRI Packet Data fgrmat . 

... 
• • 
• • 
• • 

. Same as pointer description (1) 

Same as pointer (1) 

OF hex 

00 hex - 7F hex 

ts FIG. SS is a schematic view showing the format for the CSPG/PRI packet data recorded 

in the VBI as pointed to by the pointer in line 21 of the VBI. The CSPG and PRI packets are similar 

in structure and are differentiated by the type code. ~e packet ~606 comprises the symbols: start 

code, type, usage, information, stop code and check sum. Table XI shows the lenath in bytes·and 

the values for the symbols. 

20 The CSPG and PRI packets are encrypted before. they are encoded onto the VBI. 'Ibe 

data stream contains an even number of bytes. An error correction code assures data integrity at the 

receiving end. A 4 byte long lead-in code on two consecutive VBI lines signifies the stan of an 

encrypted data stream. The decryption circuitry may use lt to either reset all or synchronize its 

decode circuitry or decode al,Orithm as necessary. Multiple packets may be cascaded back to back 

25 for encryptio~. The encrypted data stream Is concluded by a 4 byte long termination code o~ two 

consecutive VBI lines. For the eDCIJPted and error correction coded data stream, all 8 data bits may 

be used. The data slicer/decoder ignores the parity check error detected on the encrypted data. 

1be CSPG and PRI packets comain displayable text information. When received, these 

packets are stored according to their types in different locations of the memory. As described above 

.30 in conjunc:don with FIG. 27, the RAM 33 contains a PRI packet-data temp0rary buffer and a PRI 

packet data storage buffer. In addition, the RAM 33 bas a CSPG buffer. The CSPG buffer 

preferably bas at least 9600 bits of memory. The PRI storage buffer preferibly bas at least 7680 bits 

of memory. The PRI temporary buffer preferably bas.at least 15,360 bits of memory. As described 

above, both buffers operate as tempOtary·buffers in a circular mode in which the old data packet data 

35 is overwritten by new packet data that is received. ·Similarly, the CSPG packet data buffer is also a 

temporary buffer wherein the old packet data is overwritten by new packet data received. Referring . . 

again to FIG. SS, the information field contains displayable text characters, non-displayable control 

characters and non-displayable attribute characters. The control c:haracters and attribute characters 

are executed immediately upon receipt. A control character or an atttibute c:baracter remain. effective 

until it is overwriuen by the same control character or an amibute character of a different value. 

A default mode is defined for each type of control code and attribute. The default is 
--·---- . 
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effective at tbe stari of a new data siream. Within the data stream, the default remains effective until 

it is overwritten by a control cbaracter or an auribute character. 

ne 1meral form of die information field is as follows: 
CllTL ATI'R displayable ••••• displayable A 1TR displayable ••••• 

S Table XD shows the control codes and attributes. 1be basis embodiment includes die 

default control codes and attributes. The control codes'"and attributes for the default mode are the 

basic types and preferably at least these types that are implemented. Alternately. the indexing VCR 

10 may use the optional comrol codes and attributes. 
Alternatively to Table XI, the character generator may determine the number of rows 

10 and columns in the tull page and half page mode. 

The telephone number attnuute indicates that the data is a telephone number. The 

microprocessor controller 31 transmits this number to a remote controller ·that has telephone 
capability. The user may press dial on the. remote controller and .automatically call the goods or 
service provider. The product description attribute indicates that the associated text is a description 

15 of the product including a phone nuniber that may be used to describe the product when calling a 

provider of the product. 1be question number attribute indicates that the associated text is a number 

for the question of a game show. 1be number is in a coded format. · ne VCR stores in the RAM 

the question DUiDber with the user's answer. 1lais information -is transferred at a later time to a 
contest coordinator who determines .from the user's answer the user's score or prize. 

20 Ocher miscellaneous text display related· control codes include a Tab code for causing the 
cuaor to shift right 1hree spaces until it reaches the right most column. An indent control code causes 

the cursor to shift three spaces from the beginning of a new. line. A new line control code causes the 

cursor to 10 to the beginning of the next line. A CSPGSra control code causes the CSPG packet to 

be erased from the memory buffer. A PRIEra control code causes the last received PRI packet to be 

25 erased from the memory buffer. 

Symbol 

Start·Code 

30 Type 

CSPG/PRI Paclcet data format 

l 

Table XI 

~ 

OD hex. 

OE hex for ~ntinuation packets. 

7BhexCSPG 

7A hex PRI 
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Usage- 2 

Information 2-128 

Stop Code 1 

Checksum 2 

s Table XU: Control and •ttribut• codes 

Conlm) codes 

Text display size 

10r x 24c (Default) 

lSr x 32c 

10 don•t care 

Text page size 
Full page (Default) 

Half pap 

Text display mode 

15 Pop-on style (Default) 

Scroll ap style 

Smale line •ciawr style 

Cbarac:ter set: 
Standard line 21 character set (default) 

20 Extended character set 

(as defined in the Draft EIA-60B) 

Japanese Character set I. 
Japanese Character set n. 
PllC Character set GB 2312-80. 

2S Korean Standard Character set: KSC 5601-

Byte 1 

bit 0: 0 storable 

l DOD-storable 

bit 1: 0 store bi 
buffer. ··-- 1 store in external 

bit 2: 0 print f:O primer 
1 print to JR 

bits 3-S: expansion 

bit 6: l 
Byte2 
bits 0-5: expansion 

bit 6: 1 

PCT/US94/00173 

tempOrary 

RAM 

00 hex: no-operation byte 

OP hex 

00 hex - 7P hex 

lDSC 

lD5D 

lDSE 

1D40 

1D42 

1D43 

1D44 

1D4S 

1D46 

1D47 

1D48 

lD49 

1D4A 

1987 1D4B 
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. Print Destination 
Disable (Default) 1D4E 

Print to IR. port. lD4F 

Print to serial pon. lDSO 

s Print to IR. and serial port. lD 51 ... 
Miscellaneous 

Tab (3 spaces) lDSl 

Indent (3 spaces) 1DS3 

Newline 1DS4 

10 CSPGED IDSS 

PRlEra 1056 

Amibute codes 
Color 

Blue background white characters. (Default) 1C40 

15 Optional background and forepvund color 

(color combination: broadcaster selectable) 

1C41 

•••• 
1C4A 

Character set 

Normal size (Default) 1C4B 

Double size 1C4C 

20 Printable 

Printable (Default) 1C4D 

Non-printable _(hidden). 1C4E 

•PLUSCODE-• Number .. 

Non-•PLUSCODr· Number (Default) 1C4F 

2S •PLUSCODE-• Number ICSO 

·Telephone Number 

Non-tilepbone numbei' (Default) ICSI 

Telephone number 1C52 

Procluct description 
30 Non-product d.escripdon (default) lCS3 

Procluct description 1CS4 

Question aumber 
Non-question number (Default) lCSS 

Question number 1CS6 
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Electtonic coupon 
Non-electronic coupon (Default) 
Electronic coupon 

. Keyword 
Not keyword (Default) 

Keyword 

Others 

Reserved 

VM Packet 
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1C57 
IC58 

lC 59 

JCSA 

FIG. 56 is a schematic view showin& the VM packet used for video magazines. A VM 
packet 2607 comprises the symbols: start code, type, Pm, stop code, and check sum. Table xm 

shows the length in bytes and values fOr the symbols. As described above, in conn~a with FIG. 
45, during the broadcast of video magazines, .a set of VM packets are ttansmitted in the VBI within 

15 . the program to trigger the indexing· VCR 10 to record VISS marks on the. conttol track and TP . 

packets on line 19 of the VBI and create a corresponding directory that is stored in the RAM 33. 1be 

VM packets are located oa at least one VBI line which is referenced by a pointer on line 21, field 2 

of the VBI. 1be pointer packet data format is descn"bed· above in connection with FIG. 54 where the 

pointer description equals 6S hex, which indicates a VM packet. 1be checksum is the modulo 128 

20 sum of the packet from the start code to the stop code. 

25 

30 

VMPacket 

Symbol 

Start Code 
Type 

Pm 

Stop Code 
Checbum 

Table XIII 

Lend> CB.ytesl 
1 -

1 

2 

1 

~ 
OD hex 

OF hex 

79 

same as line 21, field 2 
ID packet less start 

code, type code, end 

code and checksum 

00 bex • 7P hex 

ID an alternate embodiment, the VM packet does not include a PID symbol. Instead, 1he 

directory is transmitted as a D(N) data packet in the VBI. Consequently, 1he video magazine is 
35 transmitted as a PR tape except that the indexing VCR adds the VISS marts in response to 1he 

detection of the VM packet. 

E.ncr,mion and SCIUDbling of Data 

1be data transmitted within die auxiliary information data packers (VM packet, program 

40 I.D., CSPG. PRI) is both encrypted and scrambled. 

1be data is ·encrypted using a secret key encrypto-system such as the data encryption 
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standard (DES) proposed by mM and adopted by NBS in 1978. 

After encryption. the data is scrambled by using a scrambling key to swap the bits of the 

encrypted data. The scrambling key is preferably a predetermined set of numbers that are selected 
. . 

from a mmiber that is usociated with the data transmlued in the VBI or on tape. For example, for 

S prerecorded tapa, a predetermined number of bits of the tape id~fication number are used as a key. 

For example, seven bits, such as bits 22-28, of the tape idtntification: number may be used. The tape 

manufacturer uses these bits to scramble the data recorded on the tape. In the indexing VCR 10, the 

tape identification number is read from the VBI and the predetermined set of bits are used to de­

scramble the encrypted data. As a second example, for broadcasted information. a predetermined 

10 number of bits of the data i,pe symbol are used as a key. For example, fom bits of the data type 

symbol may be used. The manufactUrer of a master tape used by the broadcaster or the broadcaster 

itself may use these bits tO scramble the data. 1be indexing VCR 10 reads the type symbol from the 

broadcasted VBI and retrieves the predetermined set of bits as a key. 1be indexing VCR 10 then uses 

15 

this key to descramble the broadcasted data. 

One example of scrambling and de-scrambling is to appJy the 7 bits to pairs of .alpha 

numeric characters in the data and depending upon wb.edler the bit is one or a zero, swap the 

characters. For example, where a one digit appears the characters of the pair are swapped, where 

a zero appears, the characters are not swapped. For example, for· a seven bit sequence of 1011001, 

the phrase CHRISTIE PARKER HALE ~mes scrambled by •witcbinl the C and H of die first 

20 character pair to read HC for the first e>ne in the seven bit sequence. 1be RI is not swapped because 

the second bit is a zero; the ST is swapped to TS because the third bit is a 1; the IE is swapped to 

. read EI because the fomth bit is l; and so forth. In addition, the pattern is repeated for eaCh set of 

seven pairs. Spaces are included as a cmr.cter. Thus, CHRISTIE PARKER HALE becomes 

HCRrI'SEI PAREK RHAEL. By applyin& the same seven bit sequence 1011001, the dlaracter 

2S sequence can be de-scrambled. 

RECOVERING AND DISPLAYING OF DlllECTORY O~CREEN 

1be 1eneral preference is that, when a tape is inserted into the indexing VCR 10, the 

30 directory is displ&yed on the screen as SOOS) u possible after the user presses the Index button. 

However, several methods exist for displaying the directory. 

In the first embodiment, the TID, prosram number, and directory are autolllldcally read 

when the tape is inserted. .In this method, when the tape is inserted, even without the Index button 

being pressed, the indexing VCR 10 automatically reads the TID and prosnm number from line 19 

3S of the VBI. After determining the iype·of tape, the indexing VCR 10 then recovers the directory 

from either the RAM 33 (for HR tapes) or line 20 of the VBI (for PR.tapes). 1be indexina VCR 10 

is then in a ready state for any user commanct'. When the user presses the Index button at any later 

time, the indexiai VCll 10 displa)'$ .the '1itectory on screen instantaneously. However, if the user 

requests non-indexing fimctions ript after he inserts the tape, the indexing VCR 10 wlll not be ready 

until after the indexing VCR. 10 has read the 11D, address and directory. 

In the second embodiment, the 11D and program number are automatically read at cape 
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ins«tion ud the directory ·is read when the 1adex button is pressed. Jn this method, after lbe 

indaina VCR. 10 reads the TID .and program number at tape insenion, the indexing VCR. 10 is lben 

ready for user commands. When the user presses the Index button, the indexing VCR. 10 recovers, 
having previously identified the type of tape, lbe directory from the RAM 33 or the VBI. By 

S reaching the ready state sooner, the user ls·able to co~l the indexing VCR 10 sooner. 
In an alternate embodiment to the second eiiibodiment, the indexing .'VCR. 10 reads and 

. . 

displays a portion of the directory, e.1., the first page, after the Index button is pushed. "Ibis takes 
less time than reading the entire directory. & the user is reading the displayed directory, the 

indexiJll VCR 10 recovers the remaimler of the directory. Alternatively, the indexing VCR 10 

10 recovers the remainder of the directory only in response to a user command, such as next page. 

In the third embodiment, the indexing VCR 10 takes no action upon tape insertion. After 

the tape is inserted, the indexing VCR 10 is ready for user commands. When the user presses lhe 

ind~ button, the indexing VCR 10 reads the TID, program number, and directory. 

lS Djrec;tozy In VCR RAM 

As described above, a library memory (LmMEM) can be set up in the VCR, either as 
part of the RAM or separate from the RAM.· In a specific embodiment, instead of storing directory 

information on a secondary memory (e.g. niagnetic strip or semiconductor) or on the control track 

or ·video track of the tape, they are stored in the library memory LIBMEM. 

20 In acco~ce with this specific embodiment, each tape for which a directory is stored 

in the LIBMEM is assigned a volume label (e.g. a v0lume number). When the tape is inserted into 

the VCR, the volume label is used to access the.corresponding directory frOm the library. 

It ls anticipated that a tape, for which a directory is created in the LIBMEM of one 
machine, may be transported to another VCR. Such transportation poses several problems. First, 

2S if a machine wherein the above-described tunctions are not implemented, the tape ~ition inay be 

disturbed so that when the· tape is returned, the current tape position is incorrect and the value of. 

VOLNO as well as the value of the tape reel counter at the eject point are lost. Second, even if the 

. machine to which the ape is uansported is capable of providing the above described tunctions, it may 

not have stored the directory of the tape. 

30 According to. the above implementation, a counter, VOLCNTR, is kept ina non-volatile 

memory.· the counter provides a co1int of the· llUlllber of capes of which a co~iag direcrory 
is already kept in the LIBMEM (hereinafter called an •indexed tapej. The value VOLNO 1016 (see 

FIG. 2) of VOLCNTR can therefore be used for migning a unique volume number to an uninctexed 

tape (i.e. one which does not have a directory stored in the LIBMEM). 

35 Refer to the flow chart sbown ·in FIG. 57. When a• 40 is insened into the VCR 1, 
the ancroprocessor conuoller 31 checks whecber the tape is indexed by readiDJ the tape, at the point 

of insenion, for a volume number (step 4601). Jf a volume munbet is present, the tape is an indexed 

tape and the volume is used to retrieve a directary from the library (step 4'i02). 

If a volume number is not present, the tape is searched for a volume number (step 4603). 
40 If a volume number is not found, the microprocessor controller 31 creates a directory for the tape in 

me library (step 4604). 1be creation includes the seeps of retrieving the value of VOLCNTR from 
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the memory. assigning that value to the tape (the VOLCNTR is also updated) and based upon the 

value of VOLNO allocating a space in the library to the tape. Tbe space may be allocated based upon 

the value of VOLNO, such as by using the formula:. 

ADDR(new directory) i= BASE + VOLNO • volsize 

S That is, the address of the directory for the inserted ~ is equal to a base number (which may be 

equal to the starting address of LIBMEM plus a constantf plus VOLNO times the size of a directory. 

Tbe value of VOLNO is also displayed on. a screen (step 4605). Preferably, numbered 

stickers are provided by the cassette man~ei and packaged with a new cassette. Tbe user can 

then use the appropriate sticter(s) to label the casseue and/or its case or jacket. 

10 Although not performed in this implementation. the microprocessor controller 3 l may 

also write the value of VOLNO at this step to a predefined position of the tape (e,g, the beginning), 

using one of the methods descn"bed above. For example, the value of VOLNO may be written on 

a predefined location (such as the beginning) of the control track, or in a predefined VB1 portion. 

It needs to be pointed out that if VOLNO is wrinen on the control track. existing sensing and 

lS electronic components can be used in reading its value and it can be accessed at fast forward or 

rewind speed •. whereas if VOLNO ii Written on ·the VBI ·of the video track, a VBI encoder, such as 

·the one disclosed above, is required and the value of VOLNO can be accessed only at PLAY speed. 
Instead of writing it at the beginning of the tap~ the value of VOLNO 1s· written 'When 

the tape is ejected. When the tape is ejected, the value of VOLNO is written and the tape is rewound 

20 to the original stopping point (the •eject point•). 1be address of the eject point (e.g. the tape reel 

counter value) is also stored in a predefined field In the corresponding directory. 

If a VOLNO is found on the •· the tape position where the volume label is found is 

noted (step ~. 1be volume label is then used to retrieve a directory from the memory (step 

4607). 1be tape is then rewound to the beainning and the tape counter is reset. From the direciory, 

2S the tape counter value of where the VOLNO should be found is also noted (step 4608). If these 

numbers match the tape position as noted In step 4606 {step 461 l), the directory is assumed to be die 

right directory and the directory is used (step 4610). If the two numbers do not match, a directory 

is created In a iemporary memory space; and when the tape is ejected, this directory will be deleted 

(i.e. not stored into the library) (step 4609). 

30 ID dae above described embodiment, dae contents of LIBMEM and VOLCNTR must not 

be lost due to a power failure of the VCR. ID one implementation. the memory space of LIBMEM 

and VOLCNTR is provided by non-volatile memory devices such as electrically erasable 

programmable read only.memory (EEPROM). ID another implementation, battery b~ is provided 

for the memory which form the two memory spaces. Jn another implementation, the directory of a 

35 tape is written back to the tape itself (either on the co~l track or in the VBI portion of the video 

track) at the point of ejection, so ._ the directory can be used, if necessary for recovery. ID still 

another implementation, the content store in UBMEM is periodically backed up to a •directory 

backup tape•, which can then be used to recover fhe library after a power failure. 

ID another implementation, if the VCR falls to read the VOLNO When a tape is insened, 

40 the microprocessor controller 31 sends a me5sage to the screen to prompt the user for the value of 

VOLNO. 1be user can enter the VOLNO based upon the value shown on the sticker tarried on the 
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cassette housing. Based upon the inputted value of the VOLNO, the directory of the cape is accessed. 

Enhanced Functions 

1be functions provided by the VCR in one specific embodiment of the present invention 

S are shown in the flow charts of Figs. 58. 
Referring to the flow-chart 5hown in FIG. $9, when a cassette tape 40 is loaded into the 

VCR 1, the microprocessor controller 31 is interrupted (step 2710): ·ne micropro~r controller 

31 then performs a check to see whether the inserted cassette tape is an enhanced cassette o_r a 

standard cassette (step 2711). An enhanced cassette is• cassette provided with a secondary memory 

10 for storing directory information; however, if the VCR. is implemented in such a way that directory 

information is stored on the cassette tape (e.g. control ttack or VBI), step 2711 can be skipped. 

Depending upon the implementation, the secoDdary memory can either be a semiconductor memory 

or a magnetic sttip carried by the cassette. _1be test can be performed in any one of~ techniques, 

including the techniques described above, i.e. detecting for presence of an electrical conductor or a 

15 . light-reflective material on the cassette_ or reading a. predefined code on the magnetic strip. 

If the cassette is an enhanced cassette, the feature control field fTCNTL 1013 in the 

operation flags of. the RAM 33 is filled. Other control parameters, such as the length of the cassette 

tape 1012, and access parameters (e.g. bit density of a magnetic strip) of the secondary memQry is 

read and stored in appropriate fields in the operation flags (step 2712). 

20 The microprocessor coDttOller 31 then. locates a directory from the secondary memory 

(step 2713). If the VCR is implemented in slich a way that directory information is stored on 1be 

cassette tape, or in a library stored in the RAM indexed by a volume number stored on the cassette . 
tape, as. previously described, the microprocessor controller 31 may have to activate the motor and 

mechanical control logic circuit S as well as the control and audio track head logic circuit 11 to search 
2S for the directory. If the directory information is found (Step 2714), it is read into the in-use directory 

area 1021 (see FIG. 2) in the RAM 33 (step 2715). The directory information is used to fill a screen 

such as the one shown in FIG. 40a ($tel> 2716). If the cassette is not an enhanced qssette, a screen, 
showing the conventional functiOns of a VCR is displayed (step 2717). lfth• directory is not found, 

a blank screen or a warning screen may be shoWD. 

30 Referring to FIG. 60a, the enhanced ~ comains a listing of the titles and lengths of 

the programs recorded on the cassette. In one implementation, six programs are displayed each time. 

The proanms not shown can be accessed· by scrolling or paging, usiq either the ·~ DN• key for 

scrolling or paging forward or ·the •PG UP• key for scrolling or paging backward. 1be mhanc:ed 

directory screen 1101 comprises several columns. The first column comaim the indexes of the 
• 

35 displayed proarams, each represented by a number of 1:.2 digits, with no leadiq zeros. 

ID a first embodiment, the index number· (or prosram munber) is generated by the 

microprocessor controller 31. ID a second embodiment, the indexing VCR. 10 does not ienerate the 

index number. The index number is part of the text title. For PR ~ or video mqazines, the 

proanm or section numbers are included as part of the text. This. allows the publisher to control the 

40 layout of the display. ID a third embodiment, the indexing VCR. 10 aenerates the index number for 

HR tapes and the broadcaster/publisher generates them for video magazines and PR tapes. 
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Altemadvely, a •bullet• symbol may be used inscead of a program number. 

I 

PCT/US94/00173 

The second column contains the tides of the programs. A tide can have a length of up 
to 32 cbaracters. Valid characters are alphabets from A-Z in upper case. numerals 0-9, and 
punctuation marks such as 

comma c·.·) 
semicolon r;·) 
e.xclamadoD mark rr) 
pound sign c·1·) 
question mark r?·) 

period c·~~1 

colon c·:·) 
at/each c-o·> 
slash c·r> 
spacer·> 

10 The title may be obtained from the VBI. Optionally, it may be input by the user (e.g. 
entry 13). If a recorded program has DO accompanying tide information broidcasted in the VBI, the 
broadcast date and time Of the program are used as -the tide (e.g. entry 14). When a tape segment 
bas no program recorded thereon, the corresponding second column shows the word •BLANK• (e.g. 
entry 12). 1be last entry of the second column baS an entry with the word •END• in the .tide field 

lS (entry 15). If the tape is a blank tape, •END• would be the only entry on the screen. 
The third column contains the lengths of the corresponding programs, each represented 

by a number (1~3 digits long) indicating the number of minutes of the corresponding proaram. If the 
cassette is blank, the screen would show a single •END•· entry and the corresponding length field 
would equal the total length of the cassette. If lb.ere is DO blank space between the last program on 

20 the tape and the end of the tape, a zero will be displayed in th~ length field of the •ENti• entry. 

2S 

Optionally but advantageously, the screen also shows the current operating speed of the 
VCR; that is, whether the VCR is set at SP, LP, SLP, etc. Moreover, in one implementation of the 
present invention, if the operadng speed of the VCR is changed, respective lengths of the programs 
will_ be recalculated and displayed with the recalculated value. 

Jdendf.yinz A Becgnted Pmmm 
The enhanced tape allows a user to select a program from ihe directOry screen for 

playback by enteriq the corresponding number of the. program as displayed on the first column of 
the enb•nced screen and then press the •PLAY• by. Por eumple, to watch program number 13, 

30 the •3• by and the •PLA y• by are pressed in sequence. 
Referrina to PIO. S9b, when the microprocessor controller 31 receives a number teY 

(step 2720), it retrieves a variable c•No. •) and adds the entered number by concateaaring it to that 
variable (step 2721). 1be microprocessor controller 31 then waits for another key input (step 2722). 

- When a key is entered, the microprocessor controller checks to see if the newly.entered key is another 
3S number key (step 2723). If the newly-entered key is another input key, its value is again added to 

the variable •No.· Typically! the number is added by shifting •No.• by one digit and adds the 
newly-entered number thereto (step 2721). 1be microprocessor comroller 31 waits for a non-number 
li:ey (e.1~ •PLA y•, •RECORD•)_ to be .... (step 2722). When a DOD-number ke)' is received, the 
microprocessor controller 31 checks to see if the tape is pOSitiODed at the program with the input 

40 number. If the tape Is not positioned at the selected program, either a rewind or a fast forward 
operation is performed, depending on the current position of the tape, to move the tape to the 
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belinninl of the program having the input munber~ and a screen, such as FIG. 60b, is di.splayed (step · 

2724). 

After the tape is mo\.ed to the selected program, the function specified by the 

non-number key is then performed (step· 2725). 

·-
Pia.vine A Recorded Promm 
Referring to FIG. S9c, when the •pLA y• key is pressed (step 2731), the microprocessor 

controller 31 waits until the tape stops moving (step 2732) •. When the tape stops, the microprocessor 

controller 31 rettieves direcrory information of the program (step 2733) and displays it on a screen 

10 (step 2734) as shown in FIG. 60c for a few seconds. 1'hez:eafter, the microprocessor controller 31 

initiates the VCR to play the cassette (step 2735). Optionally, in the first few seconds after the tape 

is started, the word •pLA YING• is displayed on the screen (step 2735). The VCR continues to play 

the tape until it reaches the end or· until it receives a STOP coinmand. 

15 · · ·Instant Reconline 
Instant recording is an option which allows a user to record a program for a selected 

length of time. The option can be ·initiated at any time instant, whether the user is watching a 

television broadcast or a taped program. Referring to the flow-chart shown in FIG. 59d, when the 

microprocessor controller 31 is interrupted by the RECORD key (Step 2741), it displays a· screen, 

20 such as FIG. 60d, to prompt the user to enter the length of recording desired (step 2742). the length 

can be entered as a three-digit number representing the number of minutes desired (step 2743). 

Numbers wi~ less than three digits are appended by leading zeros, either automatically or manual, 

depending on the implementation~ 'lbe entered DUIDbers are conftmied by the •ENTER• key (seep 

2S 

. . . 

2744); If three zeros are entered, they are interpreted as a ·cANCEL • command (step 2745). 

lnstailt recordin& may be initiated when the tape is positioned within a recorded program, 

within a blank space, or at the end of the tape (step 2746). When the microprocessor controller 31 

receives the •ENTER• key, it checks the current tape position against the tape directory (step 27410). 

If the current tape position is at ~ blank area which bas a lenath equal to or longer than 

the entered length of the recording (step 27411), the microprocessor controller 31 initiates a 

30 1lecordina Procedure to record the program (see FIG. S9e). 

Referring now to FIG. 4la. there is shown a flow chart illusuating the general sr.eps of 

the :Recording Procedure. When an appropriate tape segment is found, the address of the segment 

is passed to the Recording ~ure. Jn Step 3000, the microprocessor controller 31 stores the 

current value of the tape counter. In step 3001, the microprocessor controller 31 calls a VBI Decode 

35 Procedure to set up the VBI decoder 60a in order to obtain program information (e.g. tide) from the 

VBI. 
Referring now to FIG. 61b, there is $hown a flow chart illustrating the general stepS of. 

the VBI Decode Procedure. 1be VBI Decode Procedure has two parameters, a VBI line number 

(LINEI) and a VBI fteld number (FIELD#). 1be microprocessor controller 31, ~response to dlese 

40 parameters, sets the VBI decoder 60a to decode line 21 and fteld 2 of the VBI (step 3101). 

When the VBI decoder 60a detectS VBI line 21 and fteld 2, it interrupts the 
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microproceaor controller 31 (step 3102) and passes the value of line 21' and field 2 of the VBI to it. 
Referring back to FIG. 61a, after the microprocessor controller 31 initiates the VBI 

Decode Procedure, it s«s the VCR 1 to record (step 3002). When the microprocessor controller 31 
is Interrupted by the VBI decoder 60a, it receives the output fu>m the VBI decoder and checb the 

5 control code and type code of the output (stepS 3003 and 3004). If the control code is •01 • and the 
·type ·code; is •03•, the microprocessor controller 31° ·reads the VBI . output and puts it into . the 
•program title• field of the corresponding directory entry (step 3005). If the control code is •01 • and 
the type code is •04 •. the microprocessor controller 31 reads the VBI output and puts it into the 
•program type• field of the correspondiq entry (step 3006). If the control code is ·01 • and the type 

10 code is •05•. the microprocessor controller 31 reads the VBI output and puts it into the •program. 
audience• field of the corresponding entry (step 3008). If the control code is •07• and the type code 
is ·or, the microprocessor controller 31 reads the VBI output and stores it in· a temporary 
tim~f-day variable (step 3007). 

The microprocessor controller 31 then checks to see if the program title from the VBI 
15 is a blank (step 3009). If so. then it puts the timHf-day value into the program title field of the 

directory miry (step 3010). · 

Referring to FIG. 61 c. when the recording finishes, the microprocessor controller 31 is 

interrupted (step 30011). It then notes the current value of the tape counter and subtracts it from the 
value stored at the beginning of the recording to find the length of the recorded program (step 30012). 

20 ID step 30013, the directory of the cassette is updated if it is stored in a magnetic strip and accessed 
by a movable bead or· if it is stored in a semiconductor memory. In step 30014, if there is an entry 

in the VCR library for the tape (u will be described below), the library is updated. 

Referring now to FIG. 59e, optionally, when the screen is showing a broadcast program, 
the microprocessor controller 31 indicates the recording procedure (step 27414) and displays the word 

2S •RECORDING• (Step 27415) on the lower part of the screen. Moreover, if the program dtle is 
transn:liued, it is read and displayed on the screen (step 27416) next to the word •RECORDING•. 

Referring back to FIG. 59d, If th~ current position of the tape is at a non-blank segment 
(step 27412) or If the current position is at a blank sepnent but the blant's length is shOrter than the 
length of the desired recording (step 27413), die microprocessor controller 31 performs a search 

30 procedure to select the directory for an appropriate segment for performing the recording. 1be 
appropriate segment can be selected in several wayi. One way is to search, starting from the 
lJeainniq of the directory. for the first blank segment whose length is longer or equal ~ the requested 
length of the recording. If the programs recorded on the tape-are u shown in FIG. 60f and the 
required length of the recording iS 20 minutes, segment 14 Oengtb = 120 minutes) will be selected. 

35 However, such selection would cause inefficient use of the tape. Therefore. another way is to search 
the dkectory for the shonest blank se~ent whose length is longer or equal to the required length of 
the recording. Using-die example of PIG. 60f, segment 16 (length=24 minutes) wlll be used. In this 

way. segment 14 can be used for recording a longer program. . . 
Returning to FIG. 59e, after the microprocessor controller 31 searches for an appropriate 

40 segment, it displays a warning screen, such as the screen shown in FIG. 60e, on the screen (step 
27417). suggesting to the user to perform the recording on segment 16. 
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microproce.saor controller 31 (step 3102) and pages the value of line 21 and field 2 of the VBI to it. 

lleferring back to FIG. 611. after the microprocesso~ comroller 31 initiates the VBI 

Decode Procedure, it sets the VCR 1 to record (step 3002). When the microprocessor controller 31 

is. interrupted by the VBI decoder 60a. it receives the output from the VBI decoder and checks the 

5 control code and type code of the output (steps 3003 and 3004). If the control code is •01 • and the 

type code is •03 •. the microprocessor controller 31 ·reads the VBI output and puts it into the 

•program title• field of the corresponding directory entry (step 3005). If the control code is ·01 • and 

the type code is •04 •, the microprocessor comroller 31 reads the VBI output and puts it into the 

•program type• field of the corresponding entry (step 3006). If the control code is ·01 • and the type 

10 code is •os·, the mi~processor controllet' 31 reads the VBI output and puts it into the •program 

audience• field of the corresponding entry (step 3008). If the control code is •07• and the type code 

is •or, the microprocessor controller 31 reads the VBI output and stores it in a temporary 

time-of-day variable (step 3007). 

The microprocessor controller 31 then checks to see if the program title from the VBI 

15 is a blank (step 3009). If so. then it puts the time-of-day value into the program title field of the 

directory entry (Step 3010). 

Referring to FIG. 6lc, when the recording finishes, the microprocessor controller 31 is 

interrupted (step 30011). It then notes the current value of the tape cOunter and subtracts it from the 

_value stored at the beginning of the recording to find the length of the recorded program (step 30012). 

20 In step 30013, the directory of the cassette is updated if it is stored in a magnetic suip and accessed 

by a movable head or if it is stored in a semiconductor memory. Jn step 30014, if there is an entry 

in the VCR library for the tape (as wUl be descn"bed below), the library is updated. 

Referring now to FIG. S9e, optionally, when the screen is showing a ~roadcast program, 

the microprocessor controller 31 indicates the recording procedure (step 27414) and displays the word 

25 •RECORDING• (step 27415) on the te>Wer part of the screen. Moreover, if the prosram titl_e is 

transmitted, it is read and displayed on the screen (step 27416) next to the word •RECORDING•. 

Referring back to FIG. S9d, if the current position of the tape is at a non-blank segment 

(step 27412) or if the current position is at a b~ segment but the blanlc's length is shorter than the 

length of the desired recording (step 27413),_ the microprocessor controller 31 performs a search 

30 procedure to select the directory for an appropriate segment for .performing the recording. The 

appropriate seiment ~ b,e selected in se\reral ways. One way is to search, starting fro~ the 

beahminl of the directory. for the first blank segm• wh~se length is longer or equal to the requested 

length of the recording. If the programs recorded on the tape are as shown in· FIG. 60f and the 

required lengt.h of the recording is 20 minutes, segment 14 (length= 120 minutes) will be selected. 

35 However, such selection would cause inefficient use of the tape. Therefore, another way is to search 

the directory for the shonest blank sepaent whose length is longer or equal to the required length of 

the recording. -Using the example of PIG. 60f, segment 16 (length=24 minutes) will be used. Jn this 

way. segment 14 can ~e used for recording a longer program. 

Returning to FIG. S9e, after the microprocessor controller 31 searches for an appropriate 

40 segment, it displays a warning screen, such as the screen shown in FIG. 60e, on the screen (step 

27417), suggesting to the user tO perform the recording on segment 16. 
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After the warning screen of FIG. 60e is displayed, the microprocessor controller 31 
monitors for an input from the user (step 27418). If the iaser presses the RECORD key (step 27419), 
the microprocessor Controller 31 then perfoam operations described in steps 27414, 27415 and 27416 
described above. If the user presses the CANCEL key (step 27420), the recording is cancelled. and 

5 the previous. screen is displayed (step 27421). If the user presses the number key that corresponds 
to the number shown on the screen (step 27422), the microprocessor controller 31 moves the tape to 

the position corresponding to the entered number (step 27423) and starts recording. When the tape 

is moved, a screen such as FIG. 60b is shown. 

10 yes PLUS±"' BECQRDING 

1be VCR can optionally be initiated to perform a •PLUSCODE"'• number recording, 
in a similar way as a VCR PLUS±,. remote controller from Gemstar Development Corporation of 
California. •pLUSCODE"'• numbet recording is also described in U.S. patent application serial 
number 07 /676,934 filed March 27, 1991 and is incorporated herein by reference. •PLUSCODE"'• 

15 and VCR P~US ±,.are trademarks of Gemstar Development Corporation. •PLUSCODE"'• number 

recording is initiated by a ·vcR PLUS+•• key, which cin be performed at any time, even when 
a broadcast or a recording is being watched,· or when a rewind or fast forward operation is in 

progress, or when there is no cassette tape loaded in the VCR. 

In a specific implementation, enough memory space is provided in the con buffer 1024 
20 for storing eight •PLUSCODE"'• number settings. Referring to FIG. 59f, when the microprocessor 

controller 31 is interrupted by the VCR PLUS+• key (step 2751), it first checks whether the CDn 
buffer 1024 is-full (step 27516). If the buffer is notfuJl, ~e microprocessor controller 31 disi>laY,S 
a screen, such as FIG. 60g, on the television~ (step 2752). The microprocessor controller 31 
then waits for an input from the user (step_ 2753). If the input is a number key (Step 2754), it is 

2S added to the entered digits (step 2755). If the inp-.t is the ERASE key (step 2756), . the 

already-received digits are erased (step 2757). If the ~put is the ENTER key (step 2758), the 
microprocessor controller 31 checks whether the input is a valid •PLUSCODE"'• number (step 2759). 

If the input is an invalid •PLUSCODE"'• number, a screen such as FIG. 60h is displayed 
to prompt the user to re-enter the •PLUSCODE"'• number (step 27510). If the •CANCEL• key is 

30 pressed (step 27514) under that screen, the •PLUSCODE"'• number recording is cancelled (step 

27515). 
If the .•PLUSCODE"'• number is valid at step 2759, a check is made to determine 

whether there is a •PLUSCODE"'• number conflicts (step 27516). A conflict occurs when the 
•PLUSCODE"'• number setting is for a recording which will occur. at the same time as another 

35 scheduled recordiq. Referring to FIG. 59g, if there is DO conflict, a prompt screen such as FIG. 60i 
is displayed (step 27511). 1be user can then press: 

• 1 • to ~ the recording for once only; 
•2• to set the recording weekly; 
•3 • to set the recording every weekday. 

40 Pressing any key other than these three keys would have DO. effect (step 27512). 
Upon receiving one of these three keys, the input is saved (step 27513), a confirmation 
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screen is displayed ,for confirming the recording dm. such as · 
• MIMel Dumber 

• Date (MMIDDIYR) 

• Start Tune fm either 24-hour or in 12-hour AM/PM format) 

• Stop Time fm either 24-hour or in 12-hour AM/PM format) 
• Recording option. that is, whether th~.r~ing is to be performed once, weekly or 
daily. 

If the data on the confirming screen is correct, the user presses the •ENTER.• key and 
the recording is set. If the data is inc:Orrect, the ·user can press the ·cANCEL • key· to re-enter the 

10 •PLUSCODe-• number. 

If the CDn. buffer 1024 is already full when the •vca. Plus+•• key is pressed, a 
warning screen such as FIG. 60j is displayed (step 27517). The warning screen advises the user that 
the buffer is full and that he needs to delete a program from the buffer before another program can 
be added. Under FIG. 60j, t11:e user is advised that he review the list of programs stored in the CDTL 

IS buffer 1024 so that he/she can delete one or more setting to make room for the new setting. The user 
is also advised that he can press the •CANCEL• key to exit •PLUSCODE-• number recordina. 

•PLUSCODE-• number settings can be reviewed by pressing the •R.Evmw• key. A 
review operation can be performed at any time and can even be performed when there is no tape in 
the video player. With reference to FIG. S91c, when the microprocessor controller 31 is interrupted 

20 by the REVIEW key (step 2761), it retrieves ·a11 the •PLUSCODE-• number settings (step 2762) 
from the CDTL buffer 1024. Based upon the data, a scr~n such as FIG. 60k is displayed (step 
2763). 

If the REVIEW option is_ entered as a result of a full CDTL buffer 1024 during the VCR 
Plus+• operation, the screen. of FIG. 60k would list eight programs. 

2S On a review screen, each entry would comprise the following columns: 
• Number of the entry. 1bis number is used for ordering and reference. 

•PLUSCODE-• number settings are listed in chronological order so that the program to be recorded 
first will appear at the top of the screen and the programs to be recorded last will appear at the 
bottom of the screen. 

30 • Oannel number of the program to be recorded. 
·Date of the program, expressed in MM-DD format. If the program is to be recorded 

daily (i.e. Monday to Friday), the letter •n• would appear immediately to the right of the date. If 
the program is to be recorded weekly, a letter •w• would appear immediately to the right of the date. 

·Tune of the program. This information is expressed in 24-hour dock and in HH:MM 
35 format. Alternatively, the information may be expressed in 12-hour AM/PM doct format. 

·Length of the set recording. This information is expressed in number of minutes. 
·Tape stams. 1bis information is displayed when a tape having the ~anced features 

is used. 1be microprocessor controller 31 checks the feature control field (Fl'CNTI..) to see if an 
enhanced tape is inserted (step·2764). If the inserted tape is an enhanced tape; the microprocessor 

40 controller 31 searches· the directory to see if there is a blank segment for each setting (step 2765). 
If there is enough blank space on the tape to accommodate a setting, the word ·oK· is written in the 
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sixth column of the correspo~ing entry (step 2766). If there is not enough blank space on .the 

inserted tape for the corresponding setting, the word •No· will appear in this field. The value in this 

field may chan&e if a different tape is inserted for the new tape has different amount of blank space. 

The field will disappear if the inserted tape is not an enhanced tape. 

5 After the review screen is displayed, the microprocessor controller 31 waits for an input 

from the user (step 2767). Referring DOW to FIG. 591.-wpen the user enters a number key c1~1 in 

the example of a full CDTL buffer noted above) (step 2768), the corresponding entry is selected (step 

2769). If the user then presses the ERASE key (step 27610), the seleeted entry is deleted from the 

CDTL buffer 1024 (step 27611). If the •REvmw· key is pressed again under the review screen 

10 (step 27612) or if the tape is ejected from the VCR, the review operation is terminated. . 

Referring back to step 27516 ofFIGs. 3~f and 39g, if the newly-entered •pLUSCOD£111• 

number conflicts with an existing •PLUSCODE"'• number, a screen such as FIG~ 601 is displayed 

which shows such data as the channel, date, start time and stop time of both the new settini and the 

existing setting (step 27517). The microprocessor controller 31 then waits for the user to press the 

15 CANCEL key (steps.27518 and 27519). If the •cANCEL• is entered, the ~ew •PLUSCOD£111• 

number is erased and the VCR Plus+"' operation is re-staned (by going back to step 2753). 

A timer is kept in the VCR. Whenever the timer is empty, the microprocessor controller 

31 puts the starting time of the first •PLUSCOD.£111.• number entry .(if one exists) intO the timer. 

When the timer equals to the time-of-day clock, the microprocessor co~ller 31 is interrupted, which 

20 will then execute the Recording Procedure described above. 

Librar,y 

In the specific embodiment of the present invention, a user is given the option to create 
. . 

a library of the directories for a set of selected tapes. Storage space is created in the RAM 33 for 

storing the library. 1be storage space of the library is divided into more than one group of entries, 

2S each for storing the directory of a tape (or a vc>lume). A volume m of th~ c:Orresponding tape is 

stored in a predeterinined location of each entry. 

The libmy opUon is initiated when the •LmRARY• key is pressed. 1be key can be 

pressed at anytime, such as when the user is recording a broadcast program or watching a recorded 

program from a cassette. Moreover, the key can be pressed when there is no cassette in the VCR. 

30 Refer to FIG. S9h; when the microprocessor controller 31 is interrupted by the 

LIBRARY key (step 2771), it displays a screen such as FIG. 60o to prompt the user to enter one of 

two options (step 2772).: Option l is an option to add a tape directory into the library, it can be 

selected only when a enhanced cassette is loaded in the VCR (step 2m) • Option 2 is an option 

which allows the user to access content of the library and is typicilly selected by the user to search 

3S ~r a special program or a special type of program (step 2774). 

40 

With reference to FIG. S9i. When Option 1 is·selected, the microprocessor controller 

31 detects whether a cassette is loaded in the VCR (step 2775). If ao cassette is loaded, the 

microprocessor controller 31 displays a message, such as: 

•THJS OPTION NEEDS AN INDEXED TAPE• 
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on the screen and returns to step 2772 of FIG. 59h. If an enhanced cassette is loaded in the VCR, 

the microprocessor controller 31 will allocate space in the library area for adding the directory (Step 

2776). In one implementation, the microprocessor controller 31 then prompts the user to eater an 
volume label. In a preferred implementation, a Volume Number Counter 1016 is kept in the RAM 

S 33, (e.g. inside the operation tlags area). This counte.r 1016 stores the next volume number to be 

usigned to a newly-added tape. When execution of tae add option begins, the microprocessor 

controller 31 takes the next volume number (assuming for purposes of illustration that it is 59) from 

the Volume Number Counter and usigns this volume number to the tape. Advantageously, if the 

library is implemented in such a way that each directory has a fixed amount of memory space, the 

10 volume number of a tape can be used as index to. address the correspondh:ig directory from the 
library. 

lS 

In step 2m, the assigned volume number is displayed on the screen, accompanied by 

a message such as: 

•mE VOLUME NUMBER ASSIGNED TO THIS TAPE IS 59• 

•PLEASE AFFIX LABEL TO CASSE'ITE WITH THIS NUMBER• 

· · For convenience, numbered stickers are provided from cassette manufactures and 

packaged with a new cassette. The user can then use the appropriate sticker(s)° tO label the cassette 
20 and/or its case. 

1be microprocessor c:ontroller 31 then stores the usigned volume number into a 
predetermined location (VOL ID) of the cassette's directory (step 2778). The VOL m field in a 

directory can be used as an indication tO the microprocessor controller 31 that such directory is stored 

in the library, so that the library CID ·be updated lf the directory Ii. dianged (e.g. when a recording 

2S is performed). 1be microprocessor controller 31 then writes the directory into the.lllocited library 

area (step 2779) and increments the volume .-nber counter as the directory is successfully added to 

the library. 

When Option 2 is selected at step 2774 and referring now to FIG. S9j, a screen ~ch as 
FIG. 60p is displayed (step 27710). 1be user is given three options. Under the first option of FIG. 

30 60p, the user' CID search for programs with specific program titles or subtitles (for example, programs 
which have a title containing th~ ·word •yankee• or which has a letter •z•, •CA•, etc.) (step 27711). 

Under the second option of FIG. 60p, the user CID se3rch a specific type of programs (e.g. a spons 

program) (step 27717). Under the third option of FIG. 60p. the user can display the directory of a 

particular tape volume (step 27723). 
35 When option 1 of FIG. 60p is selected, the microprocessor conttoller 31 prompts the 

user for the search parameters by displaying the following message on the screen: 

•PLEASE ENTER THE SEAR.CH TITLE/CHARACTERS• 

40 Upon receiving the input, the microprocessor controller 31 searches through the directories of the 

library (step 27712). For each entry that matches the search request (step 27713), the microprocessor 
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conttoller 31 displays the entry's program tide and volume number (step 27714). The entty's volume 
nll;IDber and proarazn number within the directory are stored in a search buffet. The microprocessor 
conttoller 31 retrieves the next entry (step 27715) until it finishes (step 27716) 

When option 2 of FIG. 60p is selected, the microprocessor controller 31 prompts the 
S user for search parameters by displaying the following message on the screen: 

... 
•PLEASE ENTER TIIE TYPE OF PROGRAMS FOR TIIE SEARCH• 

Advantageously, if the user does not remember the type classification, he can press a 
10 HELP key and all the available types ue listed on the ·screen. When the user enters the type, the 

microprocessor controller 31 searches through the directories of the library. For each entry which 
matches the search request (step 27719),_ the mi~processor controller 31 displays the entry's 
program tide and volume number (step 27720). The entry's volume number and program number 
ue stored in a search buffer. The microprocessor controller 31 retrieves the next entry (step 27721) 

lS until it finishes (step 27722). 

Option 1 and option 2 can be combined. When an option is finished, the user can press 
the ·c· key before be selects the next option. The microprocessor controller 31, in response to slich 
key sequence, performs the search using the content in the search buffer, removing from the search 

buffer those entries that do not match die parameters of the second search. For. example, if the first 
20 search is for sports programs and results in tilling the search buffer with address of emrl:es that have 

a program type of •spons•. If the user then press the •c• key and then selects option (1) to search 
of the word •YANKEE• in the program tides, the entries stored in the search buffer that do not have 
the word •yantee• iD the program title field ue deleted. ·1be User can continue the seuch for several 
times. When the second search is completed, the entries that Rmain in the search buffer ue 

25 displayed. 

30 

35 

When- option 3 of FIG. 60p is selected, the microprocessor controller 31 prompts the 
user fot the volume number by displaying the following message on the screen: 

•PLEASE ENTER TIIE VOLUME NUMBER• 

When the volume number is entered, the microprocessor controller 31 uses the volume 
number as index to retrieve the corresponding directory (step 27724). When the directory is 
retrieved, its entries are displayed on the screen (step 27725). 

Auxmaa Information 
The VBI can be utilized to provide other functions to funber enhance operation of a 

VCR. For example, in one specific implementation of the present inVention, the VBI is used to 

ttansmit auxiliary information relating to a program being broadcasted. One example of the auxiliary 
information ~ the channel-date-time-length (CDn.) information or •PLUSCODE"'• number 

40 information of a related program. A®tber example of the auxiliary information is ordering 
information and/or more deWI description of a product shown in a commercial. 
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1be use of the auxiliary information is now illustrated with reference to FIG. 62. 

Assume that a network 3201 is broadcasting a prime time movie. At certain intermissions of the 
movie, the network introdu~ ID upcoming. program (e.g. a ~eries). Assuming that the 

upcomiq show will be broadcasted for three consecutive days starting two weeks laier (say, January 

S 1) and will be broadcast at 9:00 pm for two hours each day. Normally, excerpts of miniseries are 
shown during the intermissions. When the excerpts. 3202 are broadcasted, the VBI 3203" of the 

. ·~ . . 
broadcasted signals would contain the CDTL or •PLUSCOD:-· number information of the 

miniseries. 'I'he CDTL information or the •pLUSCODE"'• number can be put, for example, in the 

composite packet-1 (i.e. line 21, field 2, control code=Ol, type code=OC). A mark, such as a 

10 character •r 3204 flashing at the lower right haiid comer of the screen 3205,_ is shown when the 

excerpts are shown. 1be tlashing •r 3204 informs a user that, if the user· is interested in recording . 

the miniseries, he can press ID I-key and the VCR will be automatically set to record the miniseries 

using the information broadcasted in the VBI. 1be VCR indicates to the user that the information has 
been stored by either stopping the ftashing of the •r or by displaying a message, such as •sA VED• 

15 on the screen. Other prompts and the variations in the timing relationship with the program may be 

used as described above for auxiliary information. 

Referring to the flow chart of FIG. S9m, the microprocessor controller 31, upon 

interiuption by the I-key (step 2781), executes the VBI Decode procedure to set the VBI d~el'. to 

decode the VBI (step 2782). When the VBI decodet detects VBI line 21, field 2, it interrupts the 
20 microprocessor controller 31. 

When the microprocessor controller 31 is interrupted (step 2783), it receives the VBI 

data (step 2784). Since the I-key was pressed. the microprocessor controller ch~ to see if the 
control code is equal to 01 and the type code is equal to OC (step 2785). If so, the VBI decoder 
output· is converted into CDTL data and stored into the CDTL buffer (step 2786). 

25 As another eumple of the use of the VBI, assume ID advertizer would like to present 

30 minutes of commercial, including one minute of introductory information and 29 miJwtes of 

auxiliary information Ce.a. such as ordering instructions) to the audience. While prime time airing 

may be more effective, its cost is usually high. 1be present invention allows the advertiser to air the 

one minute of introductory information at prime time, but provides easy access of the auxiliary · 

30 information at a less expensive time slot. Jn the specific implementation of die present invention, the 

CDTL of the less upensive time slot in which the auxiliary information will be shown is broadcasted 
in the VBI. When the introduetory information is aired at prime time, a flashing •E• is shown on 

the screen. Responsive to. the flashing •E•, ID interested user can press the E-key and the VCR will 

be automatically set to record the· auxiliary information in the RAM. At a later time, the user can 

35 retrieve the auxiliary information and display it on the television. 

Referring to the flow chart of FIG. S9n, the microprocessor controller 31, upon 

interruption by the E-key (step 2787), executes the VBI Decode procedure to set the VBI decoder 60a 

to decode the VBI (step 2788). When the VBl decoder 60a detects VBI line 21 field 2, it interrupts 

the microprocessor controller 31. 
40 When the microprocessor controller 31 is interrupted (step 2789), it receives the VBI 

data (step 27810). Since the E-lcey was received, the microprocessor controller 31 checks to see if 
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the control code is equal to 01 and the type code is equal to OC (step 27811). lfso. the VBI decoder 

ouiput is stored into the RAM 33 (step 27812). In one implementation, the text information is put 

in the composite packets l and/or 2 of line 21, fteld 2 of die VBI. In another implementation, the 

text information is put in the composite packet l. However. when the text is too long for the packet. 

S a ~inter is set in composite packet 2 pointing to the location of the other parts of the text • 
... 

Tuner Pmmmming . 

Tuner programmina allows a show to be recorded on any channel at a later time usiq. 

the traditional recording features built into.the video player. Before programming the VCR with its 

10 traditional programmina functions, the directory information can be used to set the tape at a specific 

blank segment. This is accomplished by entering the number corresponding to the blank space and 

then pressing the •SToP• key. After the user enters the segment number. he can also wait for a 

time-out, the effects of which is the SIQle as tho~gh the STOP key is pressed. In response to the key 

sequences, the microprocessor controller 31 sets the VCR to rewind or fast forward the tape to the 

IS selected position. The user can then set the VCR to conventional timer recording. 

Erasing Programs From The Tape 

A program can be erased by deleting its entry from the directory. When the tape 

directory is displayed on the screen, the_ user can enter the number of the program to be erased and 

20 then presses •ERAsE•. The key sequence causes the microprocessor controller 31 to display a screen 
as shown iii FIG. 60m .. A conftnDation screen, such as the one shown· in FIG. 60n is displayed 

whereby the user is asked to Confirm the erasure. The user can press •ENTER• to -confirm the 

erasure or •CANCEL• to cancel the erasure. After the program entry is deleted from the directory, 

the word •BLANK• is tilled into the dde fteld .. If the newly erased program is preceded and/or 

2S followed by a blank segment, the length of this Segment will be merged into the newly created blank 

segment, and the corresponding entry or entries will be merged into one. 

Posjtioninl lbe Tape 

. From the directory screen, the position of the cape can be set in several ways. One way 

30 is to enter the number correspoadin1 to the desired position of the tape and then press ·STop•. 
Another way is to enter the number-corresponding_ to the desired position of the tape. If no input is 
made in a predetermined time interval (e.1. 5 seconds), a timeout will occur and the results are the 

same as if the user has pressed •STQp•. 1be words •xx STOP• will be displayed on the screen next 

to the word ·coMMAND: •. 1be words •MOVING TO xx· are also displayed (where XX is the 

35 number of the selected program). the tape will either rewind or fast forward, depending upon its 

current position relative the selected position. If the tape is already at the selected position, only the 

word ·xx STOP• will be displayed~ 

Editjng A Pmmm Title 

40 1be title of a recorded program cail be edited under the directory scr•. To edit a 

program title, the corresponding number of the program is first entered and the ·EDrr• key is then 
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pressed. An edit screen. such as FIG. 60o is displayed, in which the. title of the selected program 

is displayed at the iop of the edit screen. Underneath the title are a cursor (represented by a • + • 
sip) and one or more underscore characters representing the new tide. 1b.e cursor can be moved 

backward within the title by pressing the •REWIND• key and fOrward by pressing the •pp• key. 

S A character in the title can be changed by pressing a. key such as the •CH· up• key io scroll the 

current character forward, for example, from •it• io. ·s··; then to •T•, or by pressing a key such as 

the •CH DN• key io scroll the current character backward, for example, from •Q• io •p• and then 

to •o•. A blank space can be inserted into the dde • the cursor position by pressing the •ERASE• 

key. A character or a character can be deleted from the title by pressing the • • key. When the 

10 editing is complete, the •ENI'ER • key can be pressed so that the new dtle is siored. After the 

•ENTER• key is pressed, the directory screen is re-displayed and the new title is displayed in the 

corresponding entry. To cancel any changes in the program title, the •cANCEL • key can be pressed, 

whereby the directory screen re-appears and the title of the corresponding program remain unchanged. 

-IS RECORDING_ EXTENSION 

When the VCR is recording a program, there is a possibility that duration of the program 

may be extended. One obvious example is when the broadcast program is a sports event (e.1. a 

football game) which goes into overtime. . According io one optional iJn&x:oveinent of the present 

invention, when the time of recording, ai set by the user, is reached, the VBI is checked to see if the 

20 show is extended. 1be check can be performed in several ways. 
By way of example, refer io FIG. 63, when the VCR Is recording a program as set, the 

content of the program tide field in die VBI is registered by the microprocessor controller 31 (step 

4301). 1be program tide of the program being received is rettieved from the VBI at predefined time 

intervals (e.1. 15 minutes) (step 4302) aDcl compared against the title previously registered (step 

4303). If the scheduled termination time of recording is reached and if the title received from the 

VBI is not the same as the registered tide (step 4304), recording is terminated (step 4305). Otherwise · 

recording cominues. 

In another implementation, a special code, used for representing whether a show is 

extended is added-to the VBI along_ with the newly scheduled. ending time. These data can then be 

30 monitored to detect an extension of the program being recorded. 

In yet another implementation, the VCR constantly monitors the program I.D. which 

contain$ the program length. The broadcaster updates the program length which the VCR then uses 

to autoinatically extend the recording. 

Advantageously, the user is provided with a option of whether io use the extension 

3S feawre. 

Most modem video play~ provides a user with an option of selecting a tape speed for 

recordin& and playing operations. _ 1be speed commonly provided are Standard Play (SP), Long Play 

{LP) and Super Long Play (SLP). A higher speed may provide better recording quality but uses up 

more tape space. According to anotber feamre of the present inVention, the recording speed of the 

40 VCR is automatically changed to a lower value when the length of the recording space is less than 

the length of the desired program. Specifically, when a recording is assigned to a designated tape 
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location, a determination is made on the lengths which the assigned space can record under different 
· speed, as follows: 

Leagth of selected. segment/speed(SP) = available time(SP) 

Length of selected segment/speed(LP) = available time(LP) 

S Length of selected segment/speed(SLP) = .~table time(SLP) 
Recording of a program will ·then be performed in a speed.at which the available time is greater than 

the specified time of recording. If more than one speed is possible, the user is notified and· allowed 

to select the speed of recording. Under another implementation, the highest speed in which complete 

recording is possible is automatically selected so as to achieve the best recording quality. In another 

10 optional implementation, a list of the available blank segments is displayed and the user can then 

select the segment he wants for recording ·a program. 

Parental Control 

FIG. 64 is a flowchart showing the steps employed in the operation of the parental 

15 control feature of the indexing VCR. Because programs may be broadcasted that parents do not want 

their children to view or record, the indexing VCR 10 uses the program category information in the 

VBI to institute a Parental Control Program for screening out program categories not deemed 
. . 

desirable for the children in the household. 1be program category may include categories, such as 

adult shows, that parents do not want their children to view or record. By selecting these categories, 

20 the indexing VCR 10 prevents children &om viewing or recording these shows. Alternatively, the 

program category may be recorded in the VBI of a prerecorded tape which when selected by parental 

control prevents the tape &om being played in the VCR. Alternatively, the TlD of the PR tape may 

be flagged in the RAM 33 1$ being restricted. 
During a set up mode of the indexing VCR, the user may. impose parental control to 

2S prevent a viewer &om watching or recording particular television programs or a selected channel. 

This mode may be entered by "1ectin& &om a menu display on the screen SOa, or, alternadvely, by 

pressing a Parental Control Key on the remote controller. At. part of the initial set up of the indexing 

VCR 10, the parent sets a unique password to allow access to setting parental control commands. 

When the user presses the Parental Comrol ICey and enten the correct password •. the indexin& ycR 
30 10 displays a list of categories. As the user scrollnbrough the list, the indexin& VCR 10 highlights 

the selection. By pressing the Parental Control key,· the user togles the category ai bein& restricted. 

(i.e. under parental conttol) or unrestricted. A restricted program requires the user to enter a 

password to gain access to the program. 
Referring in particular to FIG. 64, the indexing VCR periodically monitors the prosram 

35 being viewed or recorded to prevent access to the restricted categories of shows. 1be microprocessor 

controller 31 periodically readS the cateaory code in the program 1.D. (sUp 9802) and compares it 

to the stored parental control category list. If there is not a match between the c:ateaory of cbe 

program being watched or reeorded and the restricted list, the VCR returns to step 9802 to continue 

monitoring the VBI (step 9804). Otherwise, if the cateaory is restricted, the VCR checks to see if 
40 the password flag allows access to the pro&ram (step 9806). 1be pusword flag is set when the prop« 

password is entered. by the user. If the flag allows· access, the VCR returns to Step 9802 to continue 

SUBSTITUTE SHEET (RULE 26) 



nu -:14/iC>+t' 

- 93 -

mo.Utoriq the VBI (step 9806). The compare between the proaram being viewed and the parental 

control tlag ii done periodically, for eumple every minute, to prevent long periods of unauthorized 

viewing before the next comparison. 

If the proaram is restricted, the microprocessor controller 31 siops and disables the VCR 

S {step 9808) and displays on the screen SOa the message •parental conttol: please enter password to 

reset• {step 9810). The microprocessor conttoller 31 ·i1!1'>res VCR. conttol commands and channel 

number commands. 'lbe VCR-continuously requests the password to be entered until a proper 

password is entered (step 9812). Alternatively, the VCR. may allow a fixed number of incorrect 

passwords before ignoring all passwords for a predetermined time. When the correct password has 

10 been entered, the VCR. restores control to the user (step 9814) and sets the password flag (Step 9816). 

Setting the password flag allows the authorized viewer to continue watching the show or recording 

it without being periodically interrupted for a password request. 

In an alternate embodiment, the controller 31 allows the user~ select channels other than 

those that are forbidden. Alternatively, different passwords allow television shows to be blocked for 

IS some viewers such as children under age 13 but allows others, such ·as children above age 13, to view 

the shows, while restticting the children above age 13 from watching another show. 

Specific Jmplementatjon 

FIGs. 6Sa-6Sl' are schematic views of displays according to a specific implementation 

20 of the invention. 

A new blank tape is prepared-for indexing by iaseni~ the blank tape into the VCR. and 

pressing the index button 9712 on the ~te C:Ontroller 9700. By using the cursor buttons 9725, the 

user highlights •e1an1c Tape• on the scr~ shown in FIG. 67k' and presses the enter button 9709 and 

selects new tape from the menu (FIG. 67a). 'lbe microprocessor controller 31 displays the display 

2S shown in FIG. 67b and prompts the user to enter the length of the tape. Using the keypad 9708' the 

user enters the length of the tape, e.g. 120 is entered for a 2 hour tape. The user presses the enter 

button 9709 if be has entered the correct lime in minutes or the cancel button 9706 if be bas made 

an error and then reenters the correct number. When the tape is ejected, the microprocessor 

controller 31 displays the tape number aJid requests the user mark the housing as shown in FIG. 

30 67c4. 

· When recording ei~er in ~njunctioa with VCR.Plus+•, on-screen lime programmhig 

or instant programming using the -indexing VCR., the VCR. reads the prograin identification from the 

VBI. If no program title is being broadcastecl, the microprocessor Uses the date, time, and channel 

of the program as the tide. When recording a propam, the indexing VCR. informs the user whether· 

3S sufficient space is available on time for the recording. 'lbe user first inserts the tape into the VCR. 

~programs the VCR to record a program. The user then presses the review button 9714 and reads 

the display shown in FIG. 67e as to whether the tape has sufficient capacity. If the user is recording 

using instant recording (i.e. recording at that moment by pressing the record button 9718), he first 

presses the index button 9712 to get a program directory as shown in.FIG. 67g. The current location 

on the tape is marked by an arrow. If the user wants to move to a different location on the tape! he 

uses the cursor keys 9725 and the record button 9718 to change the location. The user is prompted 
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to enrer the length of the program to be recorded (FIG. 67f). If sufficient blaDk space is available 

at the location on the tape, the VCR begins to record for. the specified time. Otherw~e, a warning 

is displayed (FIG. 67i). Pressing the enter butt.on 9709 overrides the warning. Pressing the cancel 

button 9706 cancels the recording request. 

S An indexed tape is viewed by inserting the tape into the VCR and pressing the index 

button 9712. A directory is displayed (FIG. 67i) and tlieuser makes a.s~ecdon by hi~igh~ the 

desired program using the cursor keys 9725 and pressing the play button 9717. The VCR then fast 

forwards or rewinds to the highlighted program. Alternatively, an arrow in reverse video pointing 

to the destination program may be displayed on the directory during the search. 1be arrow on the · 

10 directory moves· according to the location on the tape and the selected program is played 

automatically. During play, .the directory can be viewed by pressing the index button 9712. 

A program may be erased from tape by pressing the index button 9712 and using the 

cursor to highlight the program to be erased (FIG. 67i). The erase button 9715 is pressed, and, as 

shown in FIG. 67i, the user presses the enter butt.on 9709 to confirm the erasure or the cancel butt.on 

IS 9706 to cancel the request. Once enter is. pressed, the title in the directory is replaced with 

· ·eLANK. • If two consecutive blank· periods occur after the erasure, the microprocessor controller 

31 combines them into one entry in the directory. 1be program is not actually erased. from the tape, 

but only removed from the directory •. 

A program tide is edited by pressing the index butt.on 9712 and highlighting the tide of 

20 the program to be changed (FIG. 67k). The edit button 9713 is pressed Ind using the cursor keys 

9725 the title· is changed (Fig. 671) and the new title entered by pressing the enter button 9709. 

Pressing the cancel button 9706 cancels the new title.· 

A program is searched in the library with or without a tape in the VCR by pressing the 

library button 9710 and selecting search using the cursor keys 972S and the enter button 9709 (FIG. 

2S · 67m). Highlighting program list and pressing the enter button 9709 allows a search by program tide 

(FIG. 67n). Using the cursor keys 9725 and the enter button 9709 to select the first letter of the 

program tide, a list of program titles ~I with the letter selected is displayed. (FIG. 610) 1be 

page up button 9704 and the page down button 9705 are used to review tbe list of program titles 

(FIG. 67p). Highlighting tape list and pr~ing the~ button 9709 allows the user to search by 

30 tape number (FIG. 67q). The keypad 9708 and the eater button 9709 are used to select the tape 

number to be searched (FIG. 67r) and diSplayed (FIG. 67s). Highlighting caregory and pressing the 

enter by 9709 allows searches by category (FIG. 67t).· The cursor keys 9725 are used to select the 

category (FIG. 67u-v) and the page up button 9704 and the page down button 9705 are used to review 

the list of program tides in the selected category (FIG. 67w). 

35 A tape may be deleted from the library or the RAM 33 by pressiq the library button 

9710 and selecting using the cursor keys 9725 and the enter button 9709 registration from the menu 

of FIG. 67x and delete from the subsequent menu of FIG. 67y. 1be user then enters the tape number 

assigned to the tape to be deleted (FIG. 67z). 1be user may review the program before erasing it 

from the directory. By pressing the enter button 9709, the microprocessor controller 31 erases the 

40 tape number from the RAM 33 (FIG. 67a"). In the preferred embodiment, the program is not erased 

from the .tape, but only the index of it is erased from the RAM 33. 

SUBSTITUTE SHEET (RULE 26) 



WO 94116441 PCTIUS94/00173 

- 95 -

. When a tape ia loaned to a friend, the directory is downloaded from the VBI at the end 
of the tape into the RAM 33 by pressing the library button 9710 and selecting, using the cursor keys 
9725 and the emer button 9709, download from the menu on the screen shown in FIGs. 6Sb', c', d'. 

A person may adopt a tape indexed in another's VCR by adding the contents of the new 
S tape to the RAM 33 of.their VCR. The tape is inserted into the VCR and the library button 9710 is 

pressed. Using the cursor keys 9725 and the enter buuonS709, the user selects registration from the 
screen shown in FIG. 67e' and selects add from the subsequent screen shown in FIG. 67f'. The VCR 
reads the directory from the VBI at the em of the tape. The microprocessor conttoller 31 assigns 
a new tape number which is displayed on the screen. This adopt feature may also be used to add the 

10 directory from.a PR tape co·the RAM 33. 
Tape identification numbers may be changed by pressing the library button 9710 and 

using the cursor keys 9~ to hi~ight registration as shown in FIG. 67g'. The cursor keys are theli 
used to select Change from the display shown in FIG. 67h'. Using the ke)'Pad 9708 the user can 
change the tape number (FIG. 67i'). Overwriting of numbers previously· used is avoided (FIG. 67j'). . . 

15 This number is preferably changed before recording the program. This feature is useful when 
multiple tapes are required for a single show, such as a 3 part mini-series that is recorded on different 
tapes. 

Tapes may be retroactively indexed by selecting retroindex in FIG. 67i' and following 
the steps of FIG. SS. By pressing the •i• button 9721 in response to a flashing icon on the TV screen 

20 · such as a tlashing •i, • the user is able to obtain additional inforination on products or services offered 
in TV commercials or on reautar programs. This additional information may be detailed weather, 
ttaffic, sport scares, or financial information. Pressing the •i• button 9721 automatically proarams 
the VCR using the •PLUSCODE-• numbers by cransfening the numbers from temporary RAM to 
non-volatile RAM. By pressing the •R• button, the user can later review and manipulate a directory 

25 of the text information stored. The cursor buttons 9725 and the enter button 9709 are used to sel~ 
information. 

The user may identify the proaram while he is viewing a .current broadcast or a recorded 
program by pressinl the PGM m. button 9724 ·which then displays the program title, its length, the 
day and date of the broadcast (or recording) and the station name or call letters as shown in FIG. 67h. 

30 If a program is beiq recorded. that overruns its schedUled time (e.g. a sporting event), the VCR 
automatically extends the recording time of the preprogrammed recordings for programs broadcasted 
by a TV station that participata in broadcasting program identification. The TV station broadcasts 
changes in programming which are detected by the VCR. · 

When a printer is connected to the VCR, the user can press the •R • button 9722 to recall 
35 the panicular information text, such as a coupon, ·onto the TV screen. The user then presses the print 

button 9702 to print the information on the printer. 

40 

Various methods of combining steps of key strokes may be used. For example, pressing 
the •i• button twice in rapid succession may be used to review information stored. Pressing the •i• 
button three times in rapid succession may be used to cancel a seleCtion •. 

Comng or Prerecorded Tapes 
In a first method. a master tape is made of the prerecorded tape. The destination, target. 
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or alave tape ia a blank tape on which die informalion on the master tape is to be copied. In a manner 
well knowu In the an. the master tape is placed in pbysical contact with the slave tape, along its entire 

length, and a copy is made _by applying the suitable magnetic fields. This allows all information from 
the master tape to. be copied on the slave tape. 

S ID a second method, a copying system comprises a master VCR ai1d a plurality of slave 
VCRs for copying information from a mastec tape ro a.glurality of slave apes. The mastec VCR is 

an indexing VCR identical to that described above. The master VCR provides video signals 
representative of the· video signals detected from the master tape. Because the indexing VCR does 

not normally provide control track signals, other than sync pulses, from its video output, the master 

10 VCR is an indexing VCR 10 that is modified to include an internal VISS sensor circuit for providing 

an indexing signal to the slave VCR in response ro a detected VISS mark on the control track of the 
master.tape. The plurality of slave VCRs record the video signals provided from the master VCR. 

In addition, the index signal is provided to each slave VCR; which, in response thereto, writes a VISS 

mark· on a control track of the slave ape. 
15 

Camcorder A1u,ucations 
In an alternate embodimem, a eamcorder which is a portable video tape recorder for 

recording vid.eo images received through a lens has a microphone for recording voice and audio track. 
A clock in the camcorder records a .date/time stamp on the tape along wi~ the recorded voice 

20 information. The voice information is preferably ID announcement by the user of the title of the 

_Particular scene he is about to shoot. When the tape is played in the indexing VCR, the voice 

announcements are read and digitized and stored in the RAM to1ether with the date/time stamp. 

Later, the user can cursor down oil die directory screen ro the desired date/time entry and the 
digitized voice announcement is then recalled from the SRAM memory. The user can create a 

2S directory by title by chanainl the title from the date/time stamp entry with the corresponding digitized 

voice announcement to ID alpha numeric tide in a manner similar to that described in connection with 
FIG. 60. , 

Alternatively, the Camcorder could ·incorporate the features of recording directory 

information by using a direc:iory input/oucput keyboard .and display device 32 that is either attachable 

30 to or entered alona with the cam~rder. However, because the user is usually occupied when using 

.the camcorder, he does not have time to enter the tide by this method at the time of filming. 

Automatic Dme Settin1 

Because broadcast stations broadcast the date and time IS part of the Extended Data 

· 35 Services on Line 21field2 of the VBI, this information can be captured by the indexing.VCR 10 to 

set the clock automatically and periodically. Even summer time can be set automatically. The 

indexing VCR 10 constandy moniton line 21 field 2 of the VBI for the date and time broadcasted 

therein. 
AltefDatively. the monirqring does not have to be constant. but can be done periodically, such IS once 

40 a day, once a week, or once a month~ The indexing VCR 10 then resets its date and time clock to 

correspond to the broadcasted time. The indexing VCR 10 .aso detects power interruptions. After 
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the occurrmce of a power imenuptioa. the indexing VCR 10 also resets the clock. 

Automatic Mute When Index Key Is Pressed 
When the Index key is pressed, the microprocessor controller transmits a mute command 

S to the television to shut off the volume. 1bis preven~ _the user from hearing the hissing when the 

tape is being fast-forwarded or rewound which the user·otherwise find_annoying. When the user 

transmits a play command or when the indexing VCR 10 stops its search, the indexing VCR 10 

transmits ID override to the mute command to tum the volume of the television back on. 

10 Chain Cmnmansb 
• 

When selecting programs for viewing from a directory, the user may chain commands 

by concatenating the selections ·and entering the.command. For example, If the tape is a Karaoke 

tape, he may want to play song number 2, 7, and 4 in sequence. 1be user enters the command by 

pressing the 0, 2, 0, 7, 0, 4 buttons and then the Play button. In response thereto, the indexing VCR 

IS 10 plays program 2, program 7 and then program 4. 

Exterior Mammie Strip 

Jn two other specific embodiments, direCtory information are recorded on a secondary· 

memory carried by the ·cassette. 'Ihe secondary. memory can be a magnetic strip carried on the 

20 exterior of the cassette housing. In one such embodiment, the content ·of the magnetic strip is 

read/written by a magnetic head that is stationary. In another such embodiment, the magnetic strip 

is read/written by a magnetic head that is movable over the magnetic trick(s) on the strip. 

Moyabte Bgd 

2S 1ns• of a stationary head, directory information or the tape identification number may 

be read/written by a mainedc head which can move over a magnetic strip ISO on the cassette 

. housing, IS shown in the recordin1 System of PIG. 66. 1be recording System of FIG. 66 is similar 

to the ncordi1111ystem of FIG. 1 with the exceptions that a movable head assembly lSS In which a 

mapedc sensor 154 is coupled to a tnmpOrt mechanism 156 so that it can move along a line parallel 

30 to uact(s) on lbe mapcdc strip 150. 

Refer to FIG. ~. 1be movable head assembly 155 comprises a magnetic head/sensor 

154 affixed to a head ~embty 156, a drive screw 157, and a guide beam 26112. TWo holes are 

provided in the mapetlc head assembly 156. 1be first bole has spiral grooves for coupling lbe 

threads of the drive screw 157 as depicted in FIG. &id. 1be second hole has ID axis parallel to the 

3S first hole and is provided for the guide beam 26112 to pass through. 1be drive screw 157 is coupled 

to a motor 159. As the motor 159 totateS, the drive screw 157 llso rotates. Because rotation 

freedom of the head assembly 156 is restricted by the guide beam 26112 which passes through the 

second hole, IS the drive ~ew 157 rotates, the bead assembly 156 is pushed along a line parillel to 

the drive screw 157 and the guide beam 26112~ The direction of the movement is dependent upon 

40 the direction of rotation of the motor 159. 

'Ihe guide beam 26112 also serves to maintain a fixed distance.between the magnedc 
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sensor and the magnetic strip. 

The bead assembly 156 bas a •Prini 26115. disposed in such a way that it exerts, using . . 
the pide beam as a fulcrum, a force pushing the head assembly 156 against the drive screw 157 to 

ensure that the grooves in the first hole would always engage with the threads of the drive screw 157 

S even if the drive screw 151 is not straight. 

The mapetic sensor in the specific embodiment is a magnetic head of model number . -- ···-­

SK-12426 from Nortronics, Dassel, Minnesota. The motor in the specific embodiment is a D.C. 

motor with part number FK-130RH from Mabuchi. 

Operation of the motor 159 is controlled by a control circuit 2610 sch~cally 

10 illustrated· in FIG. 67. Movement of the head usembly 156 is dependent upon the rotational speed 

of the motor 159 which in turn is dependent upon the voltage ~utput from circuit 2611 of the circuit 

2610. 1bis voltage can be adjusted by changin1 the variable resistor within the circuit 2611. 

Operation of the· motor 2624 is comrolled by a stop/go signal applied to the input of 

circuit 2612 of the circuit 2610. When a high voltage level signal is applied at the input of block 

15 · 2612, a ttansistor 2612a conducts which then turns on a ttansistor 2612b and provides a conduction 

path from the motor .. 

Direction of movement of the magnetic head is controlled by a sigaal applied to the input 

of circuit 2610. When the input signal is~ (FWD), both transistors 2613 and 2614 are shutoff. 

When transistor 2613 shuts off, uansistor 261S conducts, which then turns on transistor 2616 and 

20 thereby shuts off transistor 2618. When transistor 2615 conducts, it also shuts off transistor 2617 and 

thereby turns on transiStor 2623. On the other hand, when transistor 2614 is shutoff, it causes 

transistor 2619 to shutoff and transistor 2620 to tum on. When transistor 2620 tums on, it causes 

transistor 2622 to shut off. 1bus, a current passes from Vm (circuit 2611) through ttansistor 2621 

into the right-band side of the motor and exits 2624 from its left-hand side through transistor 2623, 

2S causing the motor 2624 to rotate in ~ direction. 

Similarly, when the input sigaal is hi&h (REV), a currau is passed through the motDr 

2624. in a left-to-right direction, causing the motor 2624 to rotate in the opposite direction. 

Data is written onto the magnetic strip by a write circuit 2630 schematically illustrated 

in FIG. 68. 1be write circuit 2630 comprises a first amplifier circuit 2631 for amplifyiq the input 

30 signal. 1be amplifier circuit 2631 bas an ll-C feedback for improviq response. A block 2632 is 

a second amplifier circuit ~pl~ to the first amplifier circuit through a variable resistor 2638. tbe 

variable resist.or 2638 is provided to adjust the mlgnitude of the write current. The output of the . 

second amplifier circuit 2632 drives a current sowce circuit 2633. 1be current source circuit. 2633 

hu two capacitors 2634, 2635. When the inp1lt voltage to the circuit 2633 changes, these capacitors 

35 help to pull/push the voltage· received at the respective inputs of transistors 2636, 2637, thereby 

improving the response time of the circuit. 1be four diodes within the circuit 2633 are provided to 

equalize the base voltage of the ttansistors 2636, 2637. 

When data is applied to the input of circuit 2630, it causes the current source 2633 to 

output a current throup write winding 2640 of a write head 16_wben.enabled through a transistor 

40 2641 and a switch 2642. Depending on the value of the write enable signal, the current from the 

current source 2633 flows to the ~te bead 16 to cause magnetization of the magnetic strip 150. The 
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direction of magnetization is· dependent upon the direction of the current from the current source 
2633, which ill tum is dependent upon the voltage level of the data input. 

Dara recorded on the magnetic strip 150 can be read by a read circuit implemented in 
accordance with read circuits commonly lmowh to the an. FIG. 69 is a schematic circuit diagram 

S Of ID exemplary read circuit. The fi~e shows a peak ~etection circuit 2650 coupled to the magnetic 

sensor 154 for reading signals recorded on the .magnetic $eip 150. Signals produced by the magnetic 

sensor 154 are inputted into a differential band amplifier 2651. Each side of the differential amplifier 

2561 bas a capacitor for adjusting the pass band for the input signal. Amplification of the circuit: 

10 

2651 is adjustable by a variable resistor 2658. 

The differential ouq>uts from the differential amplifier 2651 are received by a second 

amplifier 2652 which convens them to a single-ended output. 1be output from amplifier 26Sl is 

received by a differentiator circuit 2653 which operates to detect the peaks of the signals from the 

magnetic sensor 154. The output of the differentiator circuit 2653 is applied to a digital buffer 2654. 
The OUtput from the amplifier. 2652 is a.Iso received by a circuit ·2655 which converts 

15 negative portions of the output signals into positive value. Jn other words, the circuit 26SS outputs 

the absolute value of signal received from the circuit 2652. The circuit provides an envelope from 

which level change of the sensed signal is detected. The output from the circuit 2655 is 

symmetrically adjusted by a symmetry circuit 2656. The output of the synimetry circuit 2656 is 

applied to a mask circuit 2657 which masks off signals that are lower than a predetermined value. 

20 1be output from the ~ircuit 2657 is applied to the eilable input of the digital buffer 2654 to enable 

signals from the circuit 2653 to be registered by the buffer 2654. 

One advantage of a movable head. is that directory infomwion on the strip can be 

updated without requiring a movement of the cassette. and can therefore be performed more freely 

and frequently, such as at each time when the directory information is changed. As a result, the 

25 directory information can be preserved even when power to the recorder is lost before the cassette 

is ejec;ted. Moreover, if one attempt to read/write data from the magnetic strip fails, other attempts 

can be made. Furthermore, after a ·write operation, accuracy of the data can be confirmed by 

performina a subsequent read operation. 

Another advantage of using a movable head is that directory information can be recorded 
30 at lower bit density. For example, if the magnetic strip is placed· on die long edge (back) of the 

cassette, it can have a recOrding length of about four to five inches and the direcrory. information can 

dlen be recorded at a bit density of between SOO to 600 bits per inch (BPI). Furthermore, if a 

two-traclc magnetic head is used for the same ~ data capacity, the record density can be turther 

reduced to between 2SO and 300 BPI. 

3S Another advantage of a movable head is that since movement. of the magnetic head is 

under a control logic separate from the motor and JDeebanical control logic. its speed and speed 

variation can be better controlled. 

After a video cassette is inserted into a VCR,. it is solidly clamped inside the VCR. 

Therefore, another advantage of a movable head is that, unlike the stationary head which ·requires 

movement of the cassette, the movable head can read direaory information from the magnetic strip 
when the cassette is settled. The track posidon dlus becomes more acc:urately reproducible and hence 
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alignment of read/write cracks is more easily :attainable. 

Another advantage of the movable bead approach is that, in contrast to the stationary 

head approach where read operation. is performed in one direction (i.e. when the tape ~ette is 

inserted) and write operation is performed in an opposite direction (i.e. when the tape. cassette is 

ejected), read and write operations with a movable bead can be performed in the wne direction, thus 

providing better ~ reliability. · · .. 

Referring to FIG. 70a, in the specific ~iment of the present invention, directory 

data are recorded on a magnetic strip 36SO affixed to the back wall 3651 of a cassette. The strip 3650 

is a tape with part number 8156· from 3M. Corporation. Construction of the magnetic strip is 

10 illustrated more clearly in FIG. 70b •. ne magnetic strip 1w·a magnetic area of 0.4 inch wide to 

provide two recording tracks 3652 each of which bas a width of approximately 0.12 inch and a length 

of 4.9 inch. The center-to-center separation between the two tracks is approximately o~ 14 inch •. The 

strip 3650 has a plastic base 36S4 approx~y .825 inch wide and 5.9 inch long. A foam adhesive 

tape 3655 of 0.015 inch thick is used to adhere the base to the cassette (see FIG. 70c). 

15 Advantageously, a mark hereinafter referred to as the •feature ~nttol mart•, is provided 

on the cassette or on the magnetic strip for enabling the VCR to perform predefined functions, such 

as one or more of the enhanced functions described hereinbelow. One implementation of the feature 

conttol mark is to have a mark 150 made of light-reactive material so that it is recognizable by a 

device 159 such as a phoUHliode on the recorder. 

20 Another implemen~n of the feature control mark is to pre-record or pre-format a 

predefined bit pattern {for example, a bit string of •101010•) at a predetermined location (hereinafter 

referred to as the •header•) of the magnetic strip. When the cassette is loaded into the VCR, the 

directory controller first reads the bit pattern from the header area. The bit pattern is read into the 

feature control field FI'CNTL 1013 (FIG. 2) of the RAM 33 which is used to enable predefined 

functions of the VCR. k will be understood that the bit pattern may be modified as new models of 

VCR, with different functions or enhancements, are introduced. 

The bit pmern on the magnetic strip can be pre-formatted as part of the manufacturing 

process of the magnetic strip. One method of pre-formatting the magnetic strip is to first provide a 

uniform c0mn1 of mignetic material along the header as illustrated in FIG. 70e. The coating may 

30 be accomplished by such mass production .medlodS u offset printing or ~lier coating. After the 

coadq Is compleced, the header is subject to a pulsed magnetic field so that the predefined bit 

pattern~ u shown in FIG. 70f is produced thereon: The disadvantage of this technique is that the 

code may be erased or modified, either intentionally,. or unintentionally especially when the stationary 

head approach is used, because the position where the head may read/write the strip under this 

35 approach is dependent upon mechanism of the VCR and is therefore relatively more difficult to 

ascertain. 

Another method of preformatting the feature mark· is to selectively coat portions 3072 

of the header which contain a •1• with magnetizable material u shown in FIG. 70g. The ponions 

3071 of the header which contain a •o• ire not coated. The selective coating can be accomplished 

40 using a ~k of printing plate containing the desired. Panem· When the cassette is inserted into the 

VCR, a write operation is performed on the header. After the write operation is completed, those 
. . 
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ponions which are coated with magnedzable material are magnedzed, u shown in FIG. 70h). nae 

header is then read into FrCNTL 1013 field 1013. 
. .· 

FIG. 70i illustrates another implementation of the feature control mark. According to 

this implemmtation, one or more elecuically conductive path is provided on the cassette cuing, such 

S u by priming one or more sttip 3073 on a designated ~ea with conductive ink. At each end of the 

conductive path is a pad 3074. Two electrical contaet.S· 3075 are provided from the VCR such lhat 

when the cusecte is seated in the VCR, the two contacts 3075 would press against and contact the two 

pads 3074 ~pectively. 1be contacts 3075 are coupled to an electtical circuit 3076 such u the one 

illustrated in FIG. 70j. If the conductive path 3073 is present on a cusette, the two contacts 3075 

10 are shoned and the ouq>ut of circuit 3076 is at one voltage lovel. If a cassette does ·not have the 

conductive path, the two contacts are open and tile output of the circuit 3076 is at another voltage 

level. The voltage is read by the microprocessor controller 31tosetFTCNTL1013 in the RAM 33. 

ts 
Semiconductor Memor,y 

In another implementation, the directory infoimation is stored in a semiconductor 

mem0ry dev.ice u sho\Vn in FIG. 71. A semiconduCtor memory 162 is carried by the cassette. When 

the cuseue is inserted into die VCR, the semiconductor memory will be connected · io the 
microprocessor controller 31 through contacts 163. 

Referring to FIG. 72a, there is shown a semiconductor memory 2910 carried on the back -

~O panel of the cassette 2920. A plufality of contacts 2930 are provided on the surface of the 
. . . 

~conductor memory device 2910 for_ coupling to the microprocessor. controller 31 of the directory 

controller 30. Desirably, the number of contacts between the semiconductor memory device and the 

VCR. is minimized. This is accomplished by using a serial memory, such as a EEPROM from 

Microchip with part number ~P. By using a serial memory, only one bit is required to 

25 iliput/oucput address and data. Accotdiq to a specific implementation, the semiconductor memory 

2910 is a serial memory and has four pads for couplina to the microprocessor controller 31, u shoWn 

in FIG. 72b. The pads iDclude a pad 2930a for coupling to a S volt voltage supply; a pad 2930d for 

couplina to pound;- a pad 2930b for conummicating serial address/data slpals (SDA) and a pad 

2930c for illputtiDg a serial clock sipal .(SCL). 

30 To provide appropriate tolerance for possible misalignment due to variance in 

COllSUUCtion of different cassettes and tape recorder/players, u Yiel1 u to provide tolerance between 
a casseue in tape player/recorder, each of the.pads 2930 in the specific implantation is substantially 

square.with ~iom of about 0.2S•xo.~·. Ceaiter-to-center separation between adjacent pads is 

about o.3s·. 
35 1be connectors 2940 on the back panel of the VCR for coupliq to the semiconductor · 

memory _device 2910 are spring-loaded contact pins so as to allow for mov.-c of the cassette during 

loadina and unloading. Preferably, the sprinp are chosen such that they assert about SO grams onto 

the cassette and would not cause the cassette to be pushed out of its resting plate. The contact area 

. of eaC:h pin is substandally equal to o.o5·xo.os·, wich a tolerance of 0~01 • for each dimension. 

40 As illustrated in FIGs. 72a and 72b, the memory device 29lb -is placed in the specific 

implementation in the recessed label area 293 l on the back panel of the cassettes, which has an area 
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of o.os·xi.s·. In the specific implememation, the thickness of the memory device is 0.062·. The 

separation between the bottom edges ~f the conducror pads 2930 and th~ bottom edge of the memory 
device 2910 is. O. t •. A separation of 0.1 • is provided between the let\ edge of the memory device 
2910 and the let\ ed1e of the let\-most conductor pad 2930a. A separation of O. t • is provided 
between the right edge of the memory device 2910 and.the right edge of the right.;.most conductor pad 
2930d.. ·~ 

In the specific implemenwion, the first 64 addressable bits (8 bytes) of the memory 

device are reserved for housekeeping purposes. ~ferring to FIG~ 73, the first byte 2961 of the­

housekeeping data is an identification pattern, such as a ASCII character •r. for controlling operation 

10 of the VCR. and also information for enabling or disabling cemin enhanced functions of the VCR.. 

Upon being loaded into a VCR., this data will be read into the FNCNTL field in the RAM. 

'The second byte 2962 stores the size· of the memory, as a number representing the 

number of 256-byte segments of the memory. Bit 15 is used to provide a parity check for bits 8 

through 14. For example: 

1~ bit15 bitl 

0 0 0 0 0 0 1 0 512 byteS x 8 = 4096 bits 

0 1 0 0 0 0 0 0 16384 bytes x 8 = 131072 bits -

If, upon reading an invalid bit pattern or a bad parity from bits 8 to 15, the 

microprocessor controller 31 would perform an autosizing procedure to reestablish the ~alid memory 
20 - size. The autosizing procedure is also performed on a new memory. 

The third and founh byteS 2963 are used as a pointer to the last byte of the directory .. 

For example, a bit pattern of 

(MSB) (I.SB) 

0000 0001 0000 0011 
2$ represents that the last byte of the directory is recorded on the 2S9th byte of the memory device. 

The fifth byte 2964 is used for storing the tape label for accessing the library, if such 

feature is installed in the VCR.. · Bytes 6 to 8 of ihe housekeeping data are reserved for future use. 
Directory data are recorded starting from the 9th byte 2965. 1be directory consists of 

various llUlllber of records, each storing information of a recorded program on the cassette tape 

30 includinl ID index field. a program name and the length of the program. 

35 

A byte is also provided in each record for storing control information. One bit in the 
21st byte is used to represent whether the corresponding program has been overwriuen. Two bits in 

the 21st byte are used to indicate the speed at which the corresponding program is recorded. For 

example 

0 0 : recorded at SP 

0 1 : recorded at LP 

1 0 : recorded at SLP 

l l : reserved 

An eightebit checksum 2968 is recoi'ded after the last record of the directory for data 
. . . . 

integrity verification. 
When the ape in insened into the VCR, the directory is read from the semiconductor 
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memory Hrially and arored ill the ill-use direc:tDry area of the RAM. When the in-use directory in 

die RAM ii cbaJlled, as a result of either one or more modification to its content or addition/deletion 
of programs recorded oa the tape, its 'content can be written immediately back to the semiconductor 
memory. Ia writing the directory to the semiconductor memory, the microprocessor controller 

5 retrieves the content of the in-use di.rectory. one byte at a time, shifts the byte to an output register 
and sends the content of the output register to the semic0nauct.or. Data transfer .to the semiconductor 
memory 2910 is described in the product specification of the 24C04A from Microchip Technology. 

FIG. 74 is a pictorial view of a video cassette ,recorder having a front load mechanism 
for the tape cassette 40. The recorder 1 has located therein a stationary magnetic read/write head IS4 

10 designed to read from and record on the magnetic sttip 150 as the cassette 40 is inserted and ejected, 

respectively. 
FIG. 75 is a pictorial view of a video cassette recorder having a top load mechanism for 

the cassette 40. A stationary magnetic read/write head 154 is positioned in the VCR 1 to read from 

and record on the magnetic strip ISO as the cassette 40 is respectively lowered into and ejected from 

15 the recorder. 

FIG. 76 is a perspective view of a video cassette using a magnetic strip for the VCRs 

of FIGs. 74-75. 

Magnetic strips lSO can be manufactured and distributed in sucks 149 as shown in FIG. 

77 or in rolls or sbeeu (not shown) cut to size by the user. As shown in FIG. 76, a standard 

20 videocassette 40, such as a VHS type videocassette. comprises a housing 40' having top and bottom 

walls 200, 202 and four side walls 204, 206, 208, 210. Usually the housing 40' is constructed is a 

relatively flat parallelpiped wherein the vertical separation of top and bottom walls 200, 202 is much 

less than the Width or length of the top or bottom walls. The· magnetic· sttip 150 (not shown in FIG. 

76) can be placed in an affixationzone 151.on the back wall 204 of the hoasing, or on the top of the 

25 housing 200. Each strip 150 c:Omprises ·a map.me recording ~yer 152 and an adhesive layer 156 
for aftixation to the mne 1.51. The mapedc layer 1.52, by way of example, can be consuuc:ted of 

the same materials u the ~c tape 42 and· may be affixed to any standard ·tape cassette by the 

user or pre-amched by the cassette manufacturer. A strip of video tape approximately one-half inch 

in leqth and one-half iDcli wide can be used as layer 152 in the configurations of FIGs. 74-75 to 

30 store approzjma,,..y 4 kilobits of coded . di1ita1 data. The adhesive layer 156 is applied to the 

non-mapedc backing of the miglletic layer 152. .1be ldhesive can c0mprise a pressure-sensitive 
adhesive, or any of -a variety of natural or synthetic organic adhesives suitable for bonding magnetic 

tape to the housing of a videocassette. In an al~ve embodiment, strips ISO are formed with 

double-backed tape self-adhesion to. ~ne 151. Thus, the strips 150 can be affixed to any standard 
35 cassette, thereby enabling an owner of cassettes to add directory Storage capability to any existing 

cassette. 

magnetic strip assembly 2100 comprises a magnetic strip 2101, according f? this implementation. 

which is attached to a bue, such as a card 2102~ The card 2102 preferably bas a depressed area 2103 
40 . in which the magnetic strip 2101 is placed. The magnetic strip can store several hundred bits of dala 

per inch. 
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A scrip of resilient material (not shown) is placed between the card 2102. and the 

magnetic •trip 2101 to improve hs contact with a magnetic write/sensor head. A guide, such 11 a 

groove 2104, is provided on the card. 2101 to guide a magnetic _Write/sensor head to ensure that it 

moves over the magnetic strip in a read/write operation. The groove 2104 will be used to engage a 

pin on the magnetic _head. _Also, each end of the P.;>OVe may be widened to assist the pin of a 

inagnetic head to engage to the grooye 2104. oD the oiher side of the card, adhesive substance is 

provided for adhering the card to the cassette. A sliding cover (not shown) may optionally be 

provided to protect the magnetic tape. 

The card 2102 according to this implementation can be placed on the top of the cassette 

10 in a recess 2105 as shown in FIGs. 78-79 to reduce its exposure and the exposure of the magnetic 

strip. 

Alternatively, the_card with the magnetic-strip may be placed on the back of the cassette 

casing as shown FIG. 80, and preferably in a recess thereon. If the thickness of the cassette is not 

long enough, then the magnetic scrip can be divided into two ponions, 2302 and 2303, to be read with 

15 two magnetic heads. The card for carrying the magnetic strip iS depicted in FIG. 80 as 2301. 

Srationuy Hea4 

FIG. 81 is a block diagram of a video cassette recorder with a diiectory controller and 

a magnetic write and sensing system for information recorded on the back wall of the cassette and 

20 - depicts an alternate embodiment of the present invention. 

FIG.s. 82a and 82b are side and top views of a magnetic write/sensor bead unit 2500 

implemented for reading data from and writing data to a niagnetic strip. 

The magnetic write/sensor uDit 2500 comprises a magnetic write/sensor head 2501 

pivotally mounted on an arm 2502. The bead 2501 bas guides 2503, such as U-sbape guides, for 

· 25 confining a magnetic· strip 2506 beneath it 11 the mapetic strip 2506 passes under. 

The arm 2502 has means or guides 2503, such as· a ball-point finger, for engaging to a 

guide 2507. such as ·a groove, which guides the head 2501 along over the magnetic strip 2506. 

The arm 2502 is mounted to a member 2508 by a pivot 2510 which gives it a freedom 

of vertical ~ement. The member 2508 is in tum mounted to a c:antilever 2509 by ·another pivot 

30 2511 which gives it a freedom of horizontal movement to adjust for the small displacement of the tape 

2506. The head 2501 is mounted onto the arm by a piwt 2516 to provide azimuth alignment, diat 

is, to enable the he&d 2501 to move in· parallel with the tape 2506 even when the arm 2502 shifts in 

adjusting for a displaced tape. 

A lift cam 2512 is pivotally mounted to the member 2508. One arm 2513 of the cam 

35 2512 is coupled by a spring 2514 to the cantilever 2509. In the absence of a cassette, the spring 2514 

pulls the arm 2513 of the cam 2512 up, thereby lifting the head 2501. When a cassette is inserted, 

it pushes.the other arm 2515 of the cam 2512;thereby lowering the arm 2513 and allowing the head 

2501 to drop onto the magnetic scrip oil the cassette. 

For a swfon•ry magnetic head, the length of the magnetic strip l_SO that can be used for 

40 storing information is limited by the distance of movement of the cassette _when it is ejected and 

inserted. Since data storage and retrieval for a movable head do not require movement of the 
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casseae, therefore, another advantage of a movable head system is that the length of the magnedc 
strip 150 can be loqer. 

With the struCIUre of the cassette 40, ·the VCR 1, and the mainedc strip ISO defined, the 
operation of the VCR I with a cassette 40 is now described. To facilitate its use with a stationary 

S magnetic head, the magnetic strip ISO. has two paral~el cracks of magnetizable material. the first 
track is a control track pre--recorded with uniformly-sP~ed .clock signals ~ illustrated in FIG. 83a. 
These clock signals are provided for syncbro~g read/write operations of data to the second data 
tract. the rising and falling edges of the clock. signals indicate the boundary of cells. 

Data can be recorded on the second track in many ways. In a specific embodiment, the 
10 dm is recorded on the second track using the modified non-re&um-to-zeto (NRZ-M) method. Under 

this method, a bit •o• is represented by ·a no-change in magnetic field on the second track within two 

consecutive transitions on magnetic field on the control track; and a bit • 1 • is represented by a change 
in magnetic field. within iwo consecutive transitions of magnetic field on the control track as can be 
seen in FIG. 83B. 

IS the flow chart in FIG. 84a illustrates generally the logic sequence of a write operation . 
. to the magnetic strip. 

the write opemioa is controlled by a read/write circuit which may reside either in the 
directory controller 30, IS shown hi FIG. 81., or separately (not shown) within the VcR 1. It can 
be implemented either by bard wired cirasit or by software. Detailed description of the read/write 

20 ~ circ11it, however, is deemed unnecessary IS it is well known in the llt. 

In step 2001, the ~te circuit waits for.a tran5ition on the control track to occut. 
Upon encountering the first transition, the read/write circuit enters step 2002, in which it resets and 
starts a timer. 

In step 2003, the read/write circuit waits for the next transition on the control track to 
2S occur. When a transidon occurs, the value of the timer is registered and then restarted (step 2004). 

In step 2005, the read/write circuit delays for a time period equal to balf the timer value registered 
in step 2004. 

Steps 2004 and 2005 are performed for the benefit of read operations, so that data can 
be sampled a time imtances where the mapitude of the magnedC field is at peak values, IS shown 

30 in FIG. 24C. These two sups can be omitted if appropriate ICdons are performed during the·read 
operadcms. j 

In step 2006, the .dara bit to be outpUt is examined, if the output bit is a • 1 •, a signal is 
sent to the vtrite/sensot head to chaqe the magnetic field on the data trick (- 2007). If the owput 
bit is a •o•. step 2007 is omiUed. 

35 In step 2008, the read/write circuit determines whether the write operation is completed. 
Step 2003 will be performed again if there are data left. . 

the read/write head unit 154 actually comprises a ~ mapetic write/seDSQr head for 
reading the control track aDd a second magnetic write/sensor head for readiJJg the data track. 1be 
first magnetic write/sensor head, responsive to changes in magnetic field along the control track; 

40 generates clock pulses for sampling the signals received from the second magnetic write/sensor head. 
As previously described, for a stationary head, ·data are written into the magnetic strip 
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150 when it travels in one direction and read when it travels in the reverse direction . 

. To facilitate the read and write operations to be performed in opposite directions, the data 

to be wriuen into the data track of the magnetic strip 150 is preceded by a header 1901 as shown in 

FIG. 83B. 1be header 1901 is provided to synchronize the read/write circuit to the clock sipals on 

the control track. 1be header 1901 according to· the preferred embodiment contains 24 bits of • 1 •. 

· .. Behind the header 1901 is a mark 1902 provided w mdleate that whatever is read from the data track 

in the next clock.cycle is a valid data bit. According to the preferred embodiment, the mark 1902 

. contains 6 •o• bits followed by 2 • 1 • bits. 1bis bit pattern is chosen because it is not ~ to 

represent data. It will be understoOd that other bit pattemS can be used. 

10 As write operations are performed in a reverse direction, mirror images 1902', 1901' 

of the mark 1902 and header 1901 respectively are written at the end of the data field 1903 as shown 

in FIG. 83b. In addition, a parity byte 1904 is provided after the data field 1905 so that the direction 

of the magnetic field at each end can be determined. 

FIG. 83C illustrates the output from the second magnetic write/sensor head in reading 

15 the bit paaem of FIG. 83B. Ideally, the second magnetic write/sensor bead should sample the data 

track at the mid point of two consecutive transitions on the control track. Unfonunately, there is a 

possibility that magnetic strip 150 ii read by a first and second magnetic heads which are misaligned 

with respect to one another, or that the data track was writteii by a different recorder whose first and 

second magnetic heads are aligned differently from those reading the strip, with the result that the 

20 data track is not sampled at the proper time. 

To compensate for a possible misalignment betWeen the two magnetic write/sensor heads, 

a calibration is performed when the header is read. · 

With reference to the flow ehart in FIG. 84B, the read/write circuit waits in step 2010 

for the initiation of a read or a write operation. When a first trinsition at the control track is 

2S detected, the read/write circuit resets and dlen starts a timer (step 2011). In steps 2012 and 2013, 

die read/write circuit continues to sample die data track until a transition on the control track is 

detected. 

As the field in die data track is formed by a series of •1 • bits, a transition on die data 

tract should occur within the two consecutive transitions on the control track. When a transition on 

30 · the data track is detected, the time lag, ~· between the .first transition o~ the control track ~ the 

traDSition on the data track is measured. The control track is continuously read until die next 

transition is detected. 1be time difference. Tc, between the first and second transitions is calculated 

(step 2014). 
For better_accuracy, steps2012-2014 can be repeated for N =-so that average values 

3S of n and Tc can be obtained. A calibration value, which equali to nrrc, is calculated (step 2016). 

FIG. 84C illustrates the logic sequence for a read operation of the magnetic strip 150. 

In step 2020, the read/write circuit waits for dclection of a transition on the control track. 

When a transition is detected, the rad/write circuit· enters step 2021 in which it resets 

and swts a timer. In step 2022, the read/write circuit waits for the occurrence of IDOther.uansitiOn 

on the control track. When such a transition is decected. the timer is read and then reset, and the time 

difference, Tr, between the two consecutive traDSitions on the control track is calculated (step 2023). 
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ln Step 2024, the read/write circpit waits for a delay so that the data track can be sampled at peak 

value. If steps 2004 and 2005 of the write operation of FIG. 2SA are performed, tbe delay is. 

Tr*(lltrc). If steps 2004 and 2005 in the write operation are not performed, tbe delay is 

(Tr/2)+Tr(11fl'c). 

S At the end of the delay, the output from ~e data head is sampled {step 2026). If the .. 
output from the d3ta head is the same as its value in the last clock (step 2027), a •o• bit.is output-- --

(step 2028). Otherwise, lf the output from the data head is changed, an • 1 • bit ls output (step 2029). 

Steps 2022-2029 are repeated until the last data ls read (step 2030). 

A variety of other mechanical configurations and locations for the head 154 and the strip 

10 lSO may be employed to accommodate various tape cassette transport medlanisms. For example, the 

magnetic strip containing the direc:tOry may alternatively be accessed by a magnetic bead which moves 

across the surface of the strip 150 when the cassette 40 is in the recorder l, for reading or writing . 

information fiomlto the strip lSO. 

In the case when the entire directory is stored on the magnetic strip ISO at the point of 

ts ejection and read off by the writer/sensor bead 154 and into RAM 33 at the point of ~on, once 

the directory is in RAM 33, the tape ls seardied, played~ recorded as described in the previous 

examples. 

Referring now to ~G. BSA, the figure depicts the flow diagram for loading a magnetic 

cassette with a magnetic strip affixed thereto and which holds the entire directory. During blOc:k 540, 

20 the cassette is physically inserted into the VCR 1. During block 542, the RAM 33 ls deared of any 
direc:cory. During block 544, the borimDta1 or vertical motion (depending on a front loading or top 

loading VCR model) of the VCR l cause a change of magnetic flux generated by the directory on the 

magnetic strip which is read by the magnetic write/sensor head 154. If no directory exists, then 

during block S4S, the sequence jumps to block SS2 to display ·a blank directory. Otherwise, block 

2S S46 is entered and the directory ls stored into the RAM 33. The. tape is tben rewound to the 

~I of the tape (BOT) during block 548 and the tape counter is set to zero or the first position 

indicator in block SSO to correspond to the absolute position of the tape. 

When the tape is ejected the emire directory in RAM 33 ls written onto the magnetic 

strip 150 by the write/sensor head 154 as the cassette moves· out of the VCR l. FIG. 8SB depicts 

30 the flow ctiqram for writing. the entire directory to the 'magnetic strip during ejection of cassette when 

the EJECT button 3e is activated. block S200 is entered. During block S202 the RAM 33 is checked 

to determine whether a valid directory exists. If no directory exists. then block S206 is entered 

whereby the cassette ls simply. ejected. If a directory exists, then during block 5204, the cassette is 

ejected and the directory is recorded on the mapetic strip 150 by the magnetic write/sensor head 154. 

35 Coniider briefly ihe operation of the system of FIG. 1 and 81 with the directory stored 

in the control track of the tape. Assume that Cl§Sette ·40 has a directory recorded ·in the conttol track 

at the begbmiDg of the tape, or at some point along the tape, and which has not been moved in its 

case since its last ejection ls inserted into the VCR l. At tape insertion, the microprocessor conttoller 

31 and VCR control logic 21 cause the directory to be read from the control track of the tape with 

40 the read head 17 and stored into the directory field 33a of the RAM 33. Optionally, the directory 

ls erased from the tape, after reading, with the erase bead IS. 1be VCR counter in the position logic 
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and counter circuit 9 is set to a value corresponding to the CURRENT LOC value found in the 

directory. The tape is now ready to be read or recorded over in the usual manner. While the cusette 

is in the VCR 1, the copy of the directory dm is stored in the RAM 33 can be deleted, modified or 
updated. 

When the eject button 3e is activated, the.microprocessor- controller 31, and the VCR 
-~ -

conuol logic circuit 21 causes the current tape location (CURRENT LOC) 1049 in the RAM 33 to 

be updated with the tape counter value in the position logic and coun~r circuit 9 and causes the 

directory in the RAM 33 to be recorded onto the tape at roughly its current position and then causes 
the tape to be slightly rewound to the beginning of where the directory was recorded on the tape, and 

10 then causes the mocor and mechanical conuol S to physically eject the cassette 40. In another 

implementation, the rewind operation of the tape is not performed after recording the directory 

thereon; however, when the tape is inserted, it is read backward to retrieve the directory. 

When a blank cusette tape is loaded or when the user wants co modify or create a 

program directory, the directory controller 30 prompts the user on the display 32e or the video 

15 display SO for desired input. In a specific embodiment, the input may include the length of the tape, 
the tape label (volume number), etc. The microprocessor controller 31 then formulates the input to · 

the required format ~r storage into the RAM directory 33a for recording onco the tape when the tape 

is ejected. 

In the event that the tape bas been moved either forward or bac1r:ward in the cusette from its last 

20 ejection position without subjecting the tape to the directory read/write process (such as when the tape 

is used in a VCR 1. without-the P.resent invention), a· number of methods may be used to locate. the 

directory. Where only one directory is stored on the tape, such as where the direccory is promptly 

erased after being copied into the RAM memory, one method is to reWind the tape all the way to the 

beginning of tape (BOT) and then perform a quick search to detect and locate the directory. 

2S Alternatively, a marker is written in the control track in close proximity to the directory, whether the 

directory is recorded in the video fields or in the control track, and is detected during searching to 

decect the location of the directory· as this facilitates searching for the directory. Searching and 

interpreting data in the control track is much faster than doing so in the video fields. 

FIG. 4 depicts the marker 110 adjacent the directory 112 in the control track 42C 
30 whereas FIG. 5 depicts die marker 114 in the control track 42C adjacent the directory 116 in the 

fields of the video frames 42B. 

· If there is more than one directory stored on the cape and only one is the current directory, two 

different methods may be used. The fint method is depicted in FIGs. 86a-86d. In this method, a 

marker 118 is.recorded in the C!l~l track 42C in close proximity to the directory 120, when the 
35 directory is first written during the .Process of.ejecting the tape from the VCR 1 (whether in the 

control track or in the video field) as Ul~ed in FIG. 86a. When the directory 120 is subsequently 

read and copied into the RAM memory 33, a s~nd marker 122 is recorded next to the first marker 
118 as shown in FIG. 868. When the cassette is then ejected .after the second playing or recording, 

a new directory 124 is written at a different position on the tape along with a single _marker 126 as 
40 in FIG. 86C. As a result, if the position of the tape in the cassette baS been moved, as indicated by 

the dashed lines for read/write beads 17, 19 in FIG. 860, the system merely looks for die directory 
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124 with the single marker 126, preferably in a high speed search made to reduce access time. When 

the located directory 124 is subsequendy read, a second marker (not shown) is recorded adjacent the 

marker 126 as described above. 

Consider now the details of the operation of the system of FIGs. 1 and 81 in more detail 

S with reference to the method of FIGs. 87a and 87b •. Assuming that the single directory marker 

technique of FIG. 86 is used, a directory is stored in the ·c:ontrol track 42c of the tape 42 and that the . 

tape is .a previously recorded tape with a directory recorded at the point of last ejection and a number 

of video programs (or records) previously recorded on the tape. 

During block Sl, the cassette 40 is inserted into ~e.VCR 1. The VCR 1 loads and 

10 mounts the cassette 40 so that tape 42 and· the video head drum 13~ the tape movement sensor 22, and 

the read/write/erase heads 17, 19, and 15, respectively, of the audio and control tracks are all in 

15 

. . 
proper place with respect to the tape 42 just before the directory is at an original position. 

During block S2, the microprocessor controller 31 causes the VCR 1 to erase the 

. contents of the RAM directory 33a in the RAM. memory 33. 

During block S3, the microprocessor controller 31, through the VCR control logic circuit 

21, enables the motor and mechanical control circuit S to start rotating the tape reels·40b and 40c and 

hence move the tape 42 in a forward direction. The microprocessor controller 31 and the VCR 

control logic circuit 21 also cause the control and audio track bead logic circuit 11 to cause the read 

head 17 to read the directory from the control track 42c if the directory is thefe. If the directory is· 

20 not adjacent the read/write beads 17, 19 at the point of insertion (such as if the cape 42 has been 

moved in the cassette case), then, during block S3A, the microprocessor controller 31, through the 

VCR control logic circuit 21 and the motor and mechanical control circuit S, causes the tape 42 to 

be rewound to the BOT and fast search the control track 42c for a single marker. If the marker is 

not found when the end of tape (EO'I) is encountered, then, during blocks 58 the microprocessor 

2S controller 31 causes a blank directory to be displayed either in the directory display 32e of the 

directory controller 30 or in the video display 50. On the other hand, if the directory is found as in 

this case, during block S4, the directory is read into the RAM 33. The marker is erased during block 

SS. As an altemative, both the directory and the associated mark may be erased from the tape during 

block SS. 

30 During black S6, the microprocessor controller 31 causes the VCR eomrol logic ~it 

21 and the.motor~ mechanical ·control circuit 5 to rewind the tape 42 so that the read/write heads 

17, 19 1re just before the directory. During block S7, the CURRENT LOC value 1049 (see FIG. 

2) from the directory is used to set the tape counter in the . position· 1ogic ~ counter circuit 9. 

During block SB, the directory is displayed by the display 32e or by the video display 50 for user 

35 viewiq, editing or input. The method now enters block S9 (FIG. 87b) ·and awaits further user 

· · instruction.· If the PLAY button 3b is activated by the user, processing continues in block SIB. 

During block S 19, the -VCR 1 records or _reads, i.e.,· plays tape and displays video images on the 

video screen SOa. If instead the STOP button 3c is activated, then in block S22 the microprocessor 

controller 31 causes the VCR control logic circuit 21 and the IDOU)r and mechanical control circuit 

S to stop the tape 42. The tape does 42 not ~sarily stop at -the end or beginning of a program. 

Block S24 is reached from block S9 when the EJECT button 3e is activated by the User. 
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During block S2S, the microprocessor controller 31 ascertains whether a directory 33 exists in the 
RAM 33. If a directory is not in the RAM 33, then block S30 is processed causing the cassette 40 
to be ejected without writing a directory onto the tape 42. This occurs when the tape has no directory 

and the user does not create one or the user deleted th~ directory from the RAM 33 through the 
S directory input/output display and control panei .32. 

Assume a directory exists in the RAM 33. ·lb block S26, the microprocessor controller 

31 causes the CURRENT LOC value 1049 (see FIG. 2) in the RAM 33 to be updated with the current 
tape location value in the position logic and counter _circuit 9. During blocks S27 and S28, the· 

microprocessor controller 31 causes the VCR control· logic circuit 21 and the motor and mechanical 

10 control circuit S to stan moving the tape 42 in a forward direction. During block S27, the 

microprocessor controller 31 causes the VCR control logic circuit 21 and the control .and audio track 
head logic circuit 11 t0 record a single marker on the control track: 42c where the· directory is stored 

on the tape 42.. During block S28, the microprocessor controller 31 causes the directory from the 

RAM 33 to be recorded onto the control track 42c of the tape 42 in close proximity to the. marker. 

lS During block S29, the microprocessor controller 31 causes the control and audio track bead logic 

circuit 11 and the motor and mechanical control circuit S to rewind slightly to a position before the 

directory. Thereafter during block: S30, the microprocessor controller 31 causes the motor and 

mechanical control circuit S to eject the cassette tape 40 from the VCR 1. 

Next, consider the operation of the system of FIGs. 1 and 81 where the ejected tape of 

20 the previous example is reinserted into the VCR 1 without disturbing the tape location in its cassette 

case, and the user starts to search for a particular program on the tape 42. The same method as in 

the previous example is used except that the VCR 1 under control of the microprocessor contr01ler 

31 reads the directory off the tape at the position where the tape is inserted, and no searching of the 
tape .for the directory is necessary. 

1be operation sequence enters block S9 (FI~. 87B) after the tape cassette is loaded al1d 
awaits a function selection. The program enters block S 10 when the user actuates the function 

SEARCH buuon 32b. During block Sll, under control of the microprocessor controller 31, 

information is displayed on either the diR(:tory display 32e or the video display SO which prompts 

the user to input on the keyboard 32a the name of the program or optionally, a prt>gram number on· 

30 which to search. During block S 12, the microprocessor controller 31 compares the value of the 

currem tape location counter 1049 (see FIG. 3) with the program location value LOC from the RAM 
33 for the prolfllll input by the user. If the prognin is located ahead OD the tape, the microprocessor 

controller 31 causes the VCR control logic circuit 21 and the motor and mechanical control circuit 

. S to advance the tape 42 to the desired location during block S13. Otherwise, if •e program is 

35 already past the current location, then the microprocessor controller 31 causes the VCR control logic 

circuit 21 and the motor and mechanical control circuit 5 to rewind the tape 42 to the deiired location 

during block Sl4 following which the program is read and is displayed OD the screen SOa. 
Referring now to FIG .. l, in another embodiment, the VBI portion oftbe video frames 

42b (see FIGs. ~)can be used for-providing address marks on the tape. In one implemenwion, 

40 . when a cassette is inserted for the first time into a r~rder embodying this invention, it is rewound 

to the beginning, and the tape. counter is then reset to zero. ·· When a VBI is enc0untered during the 
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recordinl of a program, the value of the tape counter is registered. This tape counter value is then 

written in one- of the free spaces (such as line 20) among the VBI portion of the broadcast signals . 

recorded onto the tape. 

1be tape ~unter value can be written on the control track as in the VHS Address Search 

S . System (VASS)~ Alternatively, acco~~g to one asp~ of this invention, k can be written onto the 

·video frame 42b .Csee FIGs. 4, 5); and the VBI decoder'"60a can thereby be used _advantageously to 

both decode the program name and the address mark. 

If address marks are stored in the VBI portion of the cassette tape, the search operation 

can be performed by obtaining the difference between the. current address mark and the address mark 

10 of the target program. If the ~ marks are written onto the video frame as previously disclosed, 

the VCR. control logic circuit 21 can obtain their values through the VBI decoder 60a (see FIG. 1). 

1be difference between the current address mark and the address mark of the target program is then 

set into the position logic and counter circuit 9 (see. FIG. 1). Depending on the sign of the 

substraction, either a fast forward or a fast reWind operation is then performed. When the tape 

lS counter reaches zero, the fast forward or the fast rewind operation is stopped and a PLA y· operation 

is initiated to start playing the tape. 

In an al~ implementation, each program is accompanied by a cue signal, preferably 

at either the beginning or the end of the program. Each recorded program is addressed by its relative 

position on the tape, in other words, the number of cue signals which the VCR would encounter in . 

20 reaching the program from a predefined tape position. Assu~g, for illustration, that the tape is 

positioned between the third program and fourth program, a tariet program, say, the· sevealh 

program, can be accessed by moving the tape fast forward until four cue signals are encountered. 

Furthermore, under this implementation, the cue signal may encode an identifier identifying the 

program. 

Next consider the operation of the system of FIG. 1 where either a blank tape cassette 

or a prerecorded tape cassette with no directory Is inserted into the VCR. 1. 1be directory controller 

30 ii equipped to either play the tape as· a replar tape or to allow the user to create a directory on 

the tape. 

Referring again to FIGs. 17 A and 178, the cassette is loaded into the VCR. 1 during 

30 block St. 1be microprocessor conttoller .31 erases the directory 33a portion of the RAM 33 of any 

remnant directory frQm the last tape during block S2. During block S3, the microprocessor controller 

31 c:aUses the VCR. comrol logic circuit 21, the motor and mechanical control circuit S, and the 

conttol and audio track head logic circuit 11 to advance and r~ the tape to determine whether a 

dire¢tary exists on the control track 42c at the current tape location. If no directory exists on the tape 

35 at the point of insertion, the pr0gram enters block S3A during which time the tape is searched for a 

directory and if none are found, a blank directory is displayed and the sequence enters block S9 (FIG. 

87b) where the microprocessor controller 31 awaits function selections. 

When the user actuates the MODIFY buuon 32c, the proaram enters block S1S and then 

block Sl6. During block S16, the microprocessor cotitroller 31 causes the user to be prompted on 

· · 40 the display 32e to enter a program name and/or program number, proaram location and program 

length (an entry) through the k~ 32a. Alternatively, the prompt can appear on the display SO 
--------· 
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and one of the titling mecbods described below C&n be used. During block S 17. an emry is processed 

by the microprocessor cODtroller 31 to form ID entry for the directory• and the resultant entry is then 

stored into the directory 33a of the RAM 33. 1be program then remms to block S9 to wait for a 

further function selectioli. 

S Alternatively, as depicted in FIG. 88, a im;rker 130 is recorded on the contrOl track 42C 

next to a directory 132 whenever a new directory is crelced as shown in FIG. 88a. But, unlike the 

previous method, when the directory 132 is searched and copied into the RAM 33, the marker 130 

is erased as shown in FIG. 88b. When a second new directory 134 is created, a mark~ 136 is 

recorded a in FIG. 88c. So even though there is more than one directory on the tape. and the tape-

10 has been moved in the cassette as indicated by the dashed illustration of the read/write heads 17, 19 

in FIG. 88d, only the current directory 134 has a marker 136 associated with it for detection and 

location of such current directory. 

To be discussed, in the. embodiment of the invention depicted in FIG. 81, the location 

on the tape of the valid directory (i.e. the location of the tape at the point of ejection) is rec0rded on 

lS a s~re or a storage medium, f-:>r example a magnetic strip lSO. The magnetic strip can be affixed 

at any side of the cassette, if that side would be moved relative to a fixed point in the VCR during 

'loading and eject operations. However, since the mechanism for raising and lowering a cassette is · 

on the sides of the opening, the magnetic strip is preferably affixed tb either the top or. the· back side 

of the tape cassette 40, · and the data (i.e. the location of the tape) is. recorded by a magnetic 

20 write/sensor head 154 using the physical movement of the cassette load/eject drive mechanism· to 

cause changes in magnetic flux-detectable by the magnf!dc write/sensor head 154. Load/eject drive 

mecltanisms are well known in the art as they are part of ·most VCRs. 1be physical cassette 

movement typically involves a horizontal movement and a vertical movement for a VCR using either · 

front loading or top loading as shown in FIGs. 74 and 7S, respectively. When the tape cassette is 

2S inserted into the VCR l, the magnetic write/sensor head 154 reads off the location info~on froni 

the magnetic strip to allow easy searcbin& Ind locating of the valid directory. 

Consider the embodiment of FIG. 81 where the location of the latest or valid directory 

on the tape is stored on the magnetic strip lSO at the time of ejection. The loeation of the latest 

directory is read off the strip lSO by the magnetic· write/sensor· 154 into the RAM 33 at reinsertion 

30 as a result of a change of magnetic flux caused by the horizontal or vertical movement of the taPe 
cassette 40 with respect to the ~ write/sensor 154. The use of the directory . locition 

information is only necessary if the tape bas been moved in its cassette case Such that when the tape 

is inserted, the directory cannot be immediately read off from the tape at the point of insertion. ~G. 

89 depicts how the directory location information is used to facilitate searchin1 for the valid directory, 

35 where the tape addresses include a position indicator which indicate positiOn along the tape .from the 

BOT. During block S60, the tape cassette 40 is inserted into the VCR l. During block $62, any 

directory in the IµM 33 is cleared. During block S64, the encoded directory location information 

is read off by the mapetic write/sensor head 154 as the mapedc strip 150 moves across the head. 

If the location read is not a valid location, then block S78 is entered to display. a· blank directory. 

40 Otherwise, the tape is rewound to BOT or to the first positiOli indicator, if any, during block S68 

to ascertain its absolute location. During block S70, the position locic and counter circuit 9 is sec to 
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a value corresponding to the BOT or the value of the position indicator. The tape is then fast 

forwarded to tbe dir~ location during block 512 and the content of the directory is then read into 

the RAM 33 during block S74 and displayed during block S76. 

Ill the above embodiments,. locations of programs recorded on the tape are identified as 

S a function of address marks wriuen at predetermined sp~ce intervals on the tape as a value of a tape 

reel counter at each of said predetermiiled space interVal~: 
. ID another embodiment, the tape is not address-marked at predetennined space intervals. 

Instead, each addressable recorded program ls associated with a cue signal located at a predetermined 

location (i.e. either the start or the end) of the program. The cue si~ can be written on one of the 

10 tracks of the tape; but preferably on the co~l track, by modifying the duty cycle of the 

synchronization pulse. Under this addressing system, a program is .addressed by the order of its 

position relative to other programs recorded on the ·tape, for example, the first program has an 

address of l and the second program has an address of 2, etc. A counter is kept by the 

microprocessor controller 31 for tracking the position of the _tape; for example, when the tape is 

IS positioned between the cue signals of the third program and the fourth program, the counter would 

contain a value of •3 •. To access a. particular program, the difference between the program's ·address 

and the counter value is determined. ·Depending on sign of the difference, the tape is moved either 

forward or backward until the c0rrespoading number of cue signals are encountered. 

20 Tide EditiQI 

Tides can be created and edited by a user before addition to the directory using the 

apparatus and methods de.scn1>ed below and in FIGs. land 90-91. 'Referring to FIG. 1, a jog shuttle 

knob 3f, IS is well-known in the art, can be used to rapidly advance the tape in the direction in which 

the knob is turned. Usually the knob has a center detent position which causes the display 50 ·to 

25 display a still frlme of the video data on the tape dkectly over the read/write head 17, 19. The jog 

shuttle knob 3f is found on many professional-quality video cassette recorders,. and is now available 

on some devices intended for the home market. An exemplary recorder with a jog shuttle knob 3f 

is the Sony model SLV-373UC video cassette recorder, commercially available from Sony 

Corpontion. Essentially, tbe Joi shuttle knob 3f replaces the traditional fast forward and rewind 

30 controls OD a VCR, and turther enables slow-motion playback and rewinding, and still-frame viewing. 

As indicared, thejo1 shuttle tnOb 3fis coupled to the VCR control logic 21 using means known in 

the art. 

1be remote shuttle control 1300, the character generator 23, and a control program 33b 

stored in the directory controller 30 can be used .to create video titles for the program directory. In 

35 one embodiment, the methods of FIGs. 91A, 91B are used in comiection with an on-screen video 

display shown in FIG. 90C. 1be •• shoWn in FIGs. 90A, 90B are invoked when the system enters 

steps SU orS16 o~FIG. 87B, step S78ofFIG. 89, step S52ofFIG. 85A, ~r StepS Sll, Sl6ofFIG. 

llB. Upon enuy of these steps, the system is placed under.the control of a stored program coupled 

to the microprocessor controller 31 containing insttuctions to implement the steps of FIG. 90A. A 

40 menu is displayed at step 1402 ·and· conuol is passed to step 1404 in which the system tests whether 

the directory display Im been selected. If not, control is passed to step 1406 and the data-entry mode 
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of FIG. 90A ii tetminated. 
Otherwise, control passes to step 1408 in which the directory display 32e is shown on 

the video screen from the caption data seat· to the directory during or immediately before the display 

of the directory. Thus, the caption data immediately appears in the directory display. 1be user then 

· S may edit the caption to adjust it as desired. The display may take the form of FIG. 90C, comprising 

a representation of an alphabetic .keyboard 50b in the ui>,Per Portion of the screen, and a video title 

SOg in the lower ponion. The keyboard representation SOd resembles a standard QWERTY-style 

typewriter keyboard. A plurality of rows SOe are displayed, each including a plurality of single 

characters SOf. The characters SOf match the labels of the standard typewriter keys in . a 

10 QWERTY 4ayout keyboard. Initially, the title SOg is entirely blank.- If desired, the ch3racter spaces 

available for filling with a tide can be represented by adjacent squares or rectangles as shown in FIG. 

90C. 
Control is passed to step 1410 in which the system waits until a key is pressed on the 

remote control unit 1300. If a cursor key 1305 if pressed, control is passed to step 1412 and lhe 

15 on-screen cursor is moved to a new location. Otherwise, the control is passed .to step 1414 in which 

the system tests whether the enter button 1303 bu been pressed. If so, control is passed to Step 1416 

and lhe cursor is moved to the character •Q• in the first row SOe of the keyboard representation SOd • 

. Control is passed to step 1418 in which ~e system tests whether a· cursor key !'305 has been pressed. 

If so, control is passed to step 1422 and the cursor is moved to the next c:haracter in the keyboard 

20 representation SOd. If desired, the current character can be hiihlighted or shown in reverse video,· 

as indicated by the character •c• at SOj. Otherwise, control is pissed to step 1420 .and lhe system 

tests whether the jog shuttle knob 3f has been moved. If so, control is passed to seep· 1422 to. move 

the cursor. Otherwise, control is passed to step 1~24 and the system tests whether the enter key 1303 

bas been pressed. If so, the user is indicating that the current highlighted character SOj is desired to 

2S be entered in the current cbaracter SOk of the title SOg. Therefore, the colltrOl is passed to step 1426 

in which lhe character SOj is copied to location SOk and •frozen• ia place by displayiq it in normal 

video. Control is lhen passed to step 1422, to advance the character position c:ursQ1' SOk to the next 

position. 

Otherwise, control is passed to step 1428 and the system tests whether the menu button 

30 13041- been presSed. If not, control is passed back to step 1418~ If so, the user bas indicated lhat 

the displayed title is complete and the user wishes to save the title ia the directory. Therefore. control 

is passed to Step 1430 in which· tbe tide shown at SOg is copied into one of the program tide locations 

in the directqry controller RAM 33. Control is passed to step 1406, thereby ending emry of a tide. 

FIG. 90B illustrates a method for advancing a· keyboard representation cursor such as 

35 that shown at position SOj. Since lhe entire keyboard SOd is represented as a plurality of rows SOe, 

a command (using lhe cursor. keys or jog shuttle knob) to advance the cursor requires special 

processing at the end of each row. For example, in step 1450 the system tests whether the left arrow 

cursor key has· been pressed or the jog shuttle ~b bas been moved to the left. If so, the next task 

(step 1452) is to test whether the current character position is at the far left end of one of the rows 

40 SOe. i.e., whether lhe current charac:ter is Q, A, or Z. lho, control is passed to step 1454 in which 

lhe· system handles lhe overflow condition ·by .aking one of a plurality of possible steps. If desired. 
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the system can simply do nothing, Causing the cursor to freeze at the left end of the row. 

Alu:matively, the cursor can jump to the far right end of the same row. Por example, if the ~t 

character is •Q• and the user presses the left arrow cursor key, the cursor could jUlllp to-the leuer 

•p• at the far end of the row. Further, the method ~d cause the. ~r to jump to the end of the 

S previous row, with •wrap iround• if desired. Thus, if the cursor is on the letter• A• and the user 

presses the left· arrow, the cursor can jump to the letter' '!P" on the row above. ·· Any. of these steps 

can be taken in step 1454. Otherwise, if the current cursor position is in the middle of a row, control 

is passed to step 1456 and the cursor is moved to the left. 

A similar series of steps· 1458, 1460, 1462, 1464 handles movement of the cursor to the 

10 right. In this case, overflow at step 1462 can result in freezina the cursor, moving it to the next row, 

etc. 

As shown in stepS 1466 to 1476, similar processing can be conducted for the •up• and 

•down• arrow cursor keys. Wrap around~ be implemented. Por example, when the •up• arrow 

button is pressed and the cursor is currently on the- first row SOe, the cursor can be made tO jump to 

IS the third row. 

As is known in the art, the keyboard representation SOd can be created by commanding 

the character generator circuit 23 to output a particular character at a particular screen position. 

ThUs, the microprocessor controller_31 can command the VCR control logic circuit21 to •wme• a 

character on the screen by providing an ASCll code for a character aDd coordinates of the desired 

20 screen position. The VCR control logic c~it 21 passes these parameters to the character generator 

23 with a .cormnand signai. 1be character generator 23 receives the parameter data, retrieves a 

character bit map from the character ROM 2S, and remms the appropriate display information to the 

VCR control logic circuit 21. The VCR control logic circuit 21 inSerts the character information into 

the output video signal and sends it to the video display SOa~ This step for commanding a character 

25 generator to output video characters to a display is known in the art. 

Using the above steps, the jog shuttle remote can serve u a rapid data-entry unit to 

facilitate a quiet selection of chUacters for a video program title. 

An alternate method for creating video tides is shown in PIGs. 91A and 91B. Steps 

IS02-1S08 are the same u steps 1404-1412 of PIG~ 90A. When step 1404 is ~ed. the display 

30 shown in PIG. 91B is placed on the video screen SOa by the character generator unit 23. 

As shown in PIG. 91B, a •scrollable• display SOc can comprise one or more tide lines 

SOg. each comprising a plurality of characters SOh. During entry of a tide, one of the characters SOh 

may be highlighted u designated by SOm. The hiabliahted characters is referred- to u the •cursor 

position• of the tide. 

35 When a new tide is beina entered. after the display of PIG. 91B is shown, control is 

passed to step 1510 of PIG. 91A.· 1be cursor SOm. is moved to the first (leftmost) position of the 

on-screen tide. Control is nut passed to step 1512 to display the current character at that location. 

Initially, the current ~er will be •A•, which will appear in the leftmost position of the title. 

Control is passed to step IS 14 in. which the system tests whether an arrow .. button or the joa shuttle 

40 kn,ob hu been moved. If so. control is passed to step IS 16. If the .current character is •z• or •A-, 

special processing is required. If the current character is ·z·, and the right button wu pressed, then -
--------------
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the cursor is dwiged to• A•. Likewise, if the current character is• A•, and the left button is pressed, 

the current cursor changes to •z•. These seeps are effected in step 1518. Otherwise, control is 

passed to step 1520 in which the current character is incremented or decremented depending on 

whether the left or right buttons (or jog shuttle knob).have been pressed. Thereafter, control is passed 

5 to step 1512 to display the current cursor. In real time, the user sees the .charicter at the current 

eursor position raPidly change from •A• through each ·.lettet'. of the alphabet as long as an arrow 

button or the jog shuttle knob is being operated. 

If an arrow button or the jog shuttle knob is not in operation, control is passed to step 

1522 .and the system tests whether the •enter• button 1303 has been pressed. If so, the user desires 

10 to freeze and save the current character. Therefore, control is passed to step 1524 in which the 

current displayed character (and the remainder of the tide) are saved in _a memory location coupled 

to the microprocessor controller. The cursor is then advanced to the next available cursor position, 

if any, as indicated in step 1525. After the cursor iS advanced~ the current character at that position 

is displayed; as indicated above, this will be the letter •A•. 

15 If •ENTER• has not been pressed,. control is passed to step 1526, in which the system 

20 

tests whether the menu button 1304 has been pressed. If not, control is passed back to step 1S12. 

If so, the user desires to save the entire tide. Therefore, control is passed to step 1528 in which the 

entire displayed tide is saved into one of the program tide locations of the directory 33a in the RAM 

33. Entry of a title is then complete and control terminates at step 1530. 

Thus, using the method of FIG. 91A, rapid ~of video tides is possible. Each 

.character position is hindled seriatim, with the cursor passing froni character to character until 

completion. At each chitacter. position, the display initially shows the letter •A•, and then rapidly 

advances through the alphabet as the arrow buttons or jog shuttle knob are operated~ 

If no title is detected from the broadcast signals and ifno title is entered by a user, then 

2S a default title is inserted into the directory. 1be default tide may include such information as the 

chaMel from which the program is received, the date and time the program is recorded, and so forth. 

As an optional embodiment, a· field, hereinafter referred ·to u a •program categary• is 

also provided. The program category identifies the kind, such as whether the corresponding program 

is a sport program, ·a movie, a talk show, and so forth. The availability of this prograln categOry 

30 _field further facilitates selection of recorded programs and operation of the VCR.. 1be program 

caiegory can be.entered in the same way as a title. This is, the program category can be ~tted 

during the VBI portion of the broadcast video signal, and decoded by means of special decoding 

circuitry; alternatively, it can be entered by means of a jog as described above. 

Insertion of the cassette, as used herein,· includes the manual insertion of the cassette into 

35 any mechanical tape carriage in the VCR. as well as any movement by the VCR of the cassette on the 

carriage into a reading position adjacent heads 13, 15, 17 and 19. 

1be flow chart in FIG. 92a. 92b show additional options that are provided to a user when 

a directory is available. FIGs. 92a-92b are steps that specifically relate to a system which uses a 

stationary head to access directory information from a magnetic strip. Counterpart flow cbans for 

40 a system which has a moving head or a semicond~c:tor memory are shown in FIGs. 93a and 93b. 

When the user actuates the cursor movement keys, step 1801 is entered. A pointer is provided in the 

---
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microprocessor conuoller 31 to point to the directory 33a at the entry (or a field within an entt)') 

identified by the cursor; when the cursor movement bys are actuated, this pointer moves 
correspondingly (step 1802). 

If the ERASE button is then actuated (step 1803), the directory controller 30 will use the 

S information from th~ directory 33a to lOcate the program and erase that program from the tape 42 

(step 1804). After the program is erased, the directocy '33a in the RAM 33 is updated (s~ 1805) 

to show that the entry is empty or available for recording a new program. For a moving head or 

semiconductor memory System the strip or the semiconductor memory (•store•) can be updated then. 

In addition to the normal erase operation described hereinabove, the directory controller 
10 30 allows a user to •speed erase• a program. When this operation is initiated, by actuation (step 

1806) a •sPEED ERASE• key. the direclory controller 30 simply invalidates the corresponding entry 

in the directory 33a without actually performing an ei:ase operation on the tape 42 (step 1805). For 
a moving ·head or semiconducror memory system the secondary store can be updated. 

The invalidation ofstep 1805 wi be performed, for example, by setting an •mvalidate• 

15 bit stored with the entry. 

A recording operation can be performed in two different mode5. According to the first 

mode, the cursor is moved to select an entry from the directory 33a. After the entry is selected, if 

a recording operation is initiated from the keyboard . (step 1807), the directory controller 30 will 

record the program on the tape portion correspo~ing to the selected entry (step 1808)~ After the 
20 program is recorded on tape, ·the directory 33a is updated (step 1809). For a moving hUd or. 

semiconductor memory system, the store can .be updated then. 

The second mode of operation is initiated. when the user actuates (step 1810) a predefined 

key pattern and sequence to perform a fast recording operation. In a fast recording operation, the 

director controller 30 opemes to search for an empty entry which is long enough to record the 

2S program (step 1811). Algorithms may also be implemented so that an optimal entry, for example, 

one whose length is closest to the length of the program, is selected. When the entry is selected (step 

1813), the d~ectory controller 30 records the program thereon (step 1813), and the directory 33a is 

updated accordingly (step 1814). For a moving head or semiconductor memory system, the directory 

in the secondary store can be updated then. 

30 1be directory comroller 33a also gives a user the option to view the tide of the program 

being shown on the television. When dais operation is' initiated by actuating a predefined key pattern 

(step 1820), the directory controller 30 first investigates whether the VCR is showing a broadcasting 

program or a recorded program (step 1821). If the VCR is showing a broadcasting program and if 

the tide of the program is ~mitted·amo111 the broadcast signals (as in the VBI portion as described 

35 above). the directory controller 30 will generate the tide from the broadcast signals and display it on 

the television screen (step 1822). On th~ other hand,. if the VCR is playing a recorded program, the 

directory controller 30 will retrieve the tide from the directory 33a and display it on the screen (step 

1823). In tbe preferred embodiment,· a timer is kept in the directory controller 30 so that the title is 

r~ved from the screen after five seconds (step 1824). When the user presses the EJECT, the 

cassette is ejected. For a stationary head system, the store is updated while the cassette is being 

ejected. However, for a moving head or semiconductor memory. system, since all updates are 
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performed, DO action is then needed. 

In an alternate embodiment to all systemS using pointers, the indexing VCR. 10 has a VBI 

decoder capable of decoding all lines of the VBI · or -at least those lines containing rel~ant 

information. In this embodiment, pointers are not used, because the VCR processes all lines of the. 

S VBI. After reading all lines, the microprocessor controller 31 idendfies the~ by the type symbol. 

Subsequent processing of the data then continues as it dop in a pointer system. 

In the _foregoing, certain values and representations ue used to facilitate description ind 

understanding of the invention. For example, operations of the microprocessor controller 31 is 

described as being responsive to activation of certain keys ("~CORD•, •pLA y•, •r, •vcR 
10 PLUS+••, etc.). h will be understood, however, that such keys may be implemented by any· 

predefined sequence of keys. Moreover, values of electrical components are shown for circuits 

illustrated in S<>me of the figures,. it will be understood such values are shown to ~ilitate 

implementation of the invendon and the functions of the circuits can be accomplished by other values 

or even other components.. Therefore, the foregoing description should not be Rad as pertainiDg only 

lS to the precise structures and techniques· descnDed, but rather should be read consistent with, and as 

support for. the following claims, which are to have their fullest and fair scope. • 

This Sheet Has Been Replaced 
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1. A method for creating a librat-y of index ·information 
about programs recorded on cassette video tape, the method 
comprising the steps of: 

inserting a video tape in a VCR; 
assigning a tape identification (TIO) to the inserted 

tape· if one has not yet been assigned; ' 
tuning the VCR to receive a broadcast television program; 
recording the received program on the video tape; 
simultaneously recording the assigned TIO on the tape so 

the assigned TIO is repeated throughout the.recorded program; 
recovering from a broadcast television signal index 

information about the broadcast program; . 
storing the index information for the recorded program in 

a RAM to create a directory of programs recorded- on the tape; and 
repeating -the recited steps with respect to other 

cassette video tapes to create a library of directories. 

2. The method of claim 1, in which the TIO -is recorded on 
selected lines of the program during the step of recording the 
program. 

3. The method of claim 1, in which the TIO is recorded in 
the vertical blanking interval of the program during the step of 
recording the program. 

4·. The method of claim 1, in which the recovering step 
recovers the title of the broadcast program from the vertical 
blanking interval of the broadcast signal simultaneously with the 
recording the program. 

5. The method of claim 1, in which the recovering step 
recovers the index information about the broadcast· program from the 
vertical blanking interval of the broadcast signal prior to the 
step of recording the program and stores the index informati9n 
until the step of recording the program. . , 

6. The method of claim s, additionally comprising the step 
of determining if the index information about the broadcast program 
being recorded is present in the vertical blanking interval of 
broadcast signal at the time of recording, the recovering step 
recovers the index information about the broadcast program from the 
vertical blanking interval of the b~oadcast signal simultaneously 
with the step of recording the program if such information is 
present, the step of storing the index information stores 
simultaneously recovered index information if present in the 
vertical blanking interval, and the step of · storing the index 

-information stores prior recovered index information if 
simultaneously recovered index information is- absent from the 
vertical blanking interval. 
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7. The method of claim 1, additionally comprising the steps 
of inserting in the VCR a prerecorded tape on which a directory is 
stored and transferring the directory thereof to the library in the 
RAM. 

s. The method of claim 1, additionally comprising the steps 
of inserting into the VCR either a prerecorded tape on which a 
directory is stored or a recording tape on which no directory is 
stored, determining whether the tape is a prerecorded tape, 

·accessing the inserted· tape to retrieve the directory of the 
inserted tape from the tape if the inserted tape is a prerecorded 
tape, accessing the RAM to retrieve the directory of the inserted 
tape from the RAM if the inserted tape is a recording tape, and 
displaying the directory of the inserted tape. 

9. The method of claim 1, in which the directories include 
program identifiers, the method additionally comprising the steps 
of selecting a particular program identifier, searching the library 
stored in the RAM for directories that contain the selected program 
identifier, and displaying the directories that contain the 
selected program identifier. 

10. The method of claim 9, in which the particular program 
identifier is the TIO. 

11. The method of claim 9, in which the particular program 
identifier is the title. 

12. The method of claim 9, in which the particular program 
identifier is the theme. 

13. The method of claim 1, additionally comprising the step 
of backing up the library onto a tape each time a program is 
recorded thereon. 

14 .. The method of claim 13, additionally comprising storing 
the TID of the last tape onto which the library is backed up in a 
permanent memory so the tape can be identified and the backe,d up· 
library can be recovered. 

15. The method of claim s, in which prerecorded tapes have 
a TIO stored in the control track, recording tapes .have a TID 
stored in the vertical blanking interval, and the determinging step 
comprises reading the vertical blanking interval to determine if 
a TIO is present. 
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COMMENTS TO THE AMENDMENT REGARDING THE CLAIMS: 

It is requested that tJ:le subsequent proceedings before the 
EPO are to be based on amended claims 1 - 15. 

,. 

Ninnemann 
Patent Attorney 
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