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(71) We, SONY CORPORATION, a
corporation organised and existing under
the laws of Japan, of 7-35 Kitashinagawa-6,
Shinagawa-ku, Tokyo, Japan, do hereby
declare the invention, for which we pray
that a patent may be granted to us, and the
method by which it is to be performed, to be
particularly described in and by the
following statement:—

This invention relates to methods and
apparatus for inserting address signals in
video signals.

In order to edit video and/or audio signals
rapidly and precisely, it has been proposed
to record an address signal on the magnetic
tape in addition to the video and/or audio
signal. Various coded address signals have
been proposed, but the Society of Motion
Picture and Television Engineers (SMPTE)
time code signal is recommended as an
American National Standard and the
European Broadcasting Union (EBU) time
code signal is recommended as a standard
code for 625 line/50 field television tape
recordings. These two time code signals are
recorded on a record medium along a
longitudinal track, and read out of the
signals can be achieved at tape speeds from
slow to high speed. In the case where the
record medium is stopped or transported at
very low speeds, however, the reproduction
of the time code signals becomes
impossible. In fact, in editing a video tape
using a video tape recorder (VTR), it is very
advantageous for an editor to be able to
choose individual frames presented visually
at very low tape speeds, but the
disadvantage of this method of operation is
that the address of a chosen frame cannot
be readily known. Thus, although the time
code signals identify each television frame,
the indentification of even or odd fields and
of the phase of the burst signal of each
television field are not possible. Therefore,
precise editing cannot be achieved.

In a VTR having a still reproduction
mode, in order to obtain an address signal in
the still reproduction mode, it has been

proposed to convert the synchronising
signal in the vertical blanking period of a
television signal to a signal corresponding to
an address. For example, Japanese Patent
Publication No. 42/4540 filed by Nippon
Hoso Kyokai, published on February 24,
1967 discloses this method. This publication
discloses an address signal including frame
identification that can be reproduced even
in a still reproduction mode but since there
is no ordinary synchronising pulse in the
vertical blanking period, a special
processing is necessary so as to supply the
reproduced address signal to other VTRs
and a time base corrector.

In these prior art devices, since one
address signal is recorded for each frame,
reading errors caused by drop-outs or guard
band noise during reproduction cannot be
prevented.

According to the present invention there
is provided a method for inserting an
address signal in a video signal, the method
comprising the steps of:

providing the address signal having a
plurality of time code bits corresponding to
the video signal to be recorded on one track
of a recording medium followed by an error
check code signal;

selecting at least one predetermined
horizontal line period from each field or
frame of said video signal: and

inserting said address signal in said
selected one horizontal line period.

According to the present invention there
is also provided an apparatus for producing
a video signal with an address signal therein,
the apparatus comprising;

means for providing the address signal
corresponding to one field or frame of the
video signal, said address signal consisting
of a plurality of time code bits:

means for providing a cyclic redundancy
check code signal following each plurality
of time code bits in the address signal:

means for selecting at least one
predetermined horizontal line period within
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a vertical blanking period of each field or
frame of said video signal; and -

means for inserting said address signal
including said cyclic redundancy check
code signal in said selected one horizontal
line period.

The invention will now be described by
way of example with reference to the
accompanying drawings, in which:

Figure 1 is a view of a part of a magnetic
tape on which a video signal is recorded as
slant tracks and an address signal is also
recorded by a prior art method;

Figure 2 is a schematic diagram
illustrating an SMPTE time code signal,

Figure 3 is a view of a part of a magnetic
tape on which a video signal and address
signal are recorded by a method according

to the invention; :

Figures 4A and 4B are diagrams
illustrating a recorded pattern of signals on
the tape;

Figure 4C is a schematic diagram
illustrating a time code signal which is
recorded on the tape;

Figure 5A is a diagram illustrating a
recorded pattern of signals on the tape;

Figures 5B to 5K, 8 and 9 illustrate
waveform diagrams used for explaining the
operation of a circuit according to the
invention;

Figure 6 is a block diagram illustrating a
circuit which is to be used to produce the
time code signals and record them on a
magnetic tape; and

Figure 7 is a block diagram illustrating a
circuit for reading out the time code signals
from a magnetic tape and decoding the
address.

Figure 1 illustrates a prior art method of
recording an address signal on a magnetic
tape, and shows a magnetic tape T upon
which an address signal is recorded in
addition to a video signal.

In Figure 1, T, represents a number of
video tracks formed on a magnetic tape T,
each of the video tracks T, including a video
signal of one field. Of course, a video signal
of one frame may be recorded on one video
track. T, designates a track on the tape T
which carries the audio signal. Track T,
represents the track which carries the cue
signals and T, designates a track which
carries the control signals. On the cue track
T, is recorded an address signal. In this
case, a SMPTE time code signal is used as
the address signal and two video tracks T,
which form one frame are identified by one
SMPTE time code signal.

The SMPTE time code was approved as
the American National Standard time and
control code for video and audio tape for
525 line/60 field television systems on April
2, 1975 and published in the journal of the
SMPTE, Volume 84, July 9, 1975.

As shown in Figure 2, which
schematically illustrates the SMPTE code
signal, each address corresponds to one
frame and consists of 80 bits numbered 0 to
79 and the bit frequency is selected as 2.4
KHz. As illustrated in Figure 2, time address
bits consisting of 26 bits indicate 29 frames,
59 seconds, 59 minutes and 23 hours. The bit
number 10 is the drop frame flag, the bit
numbers 11, 27, 43, 58 and 59 are unassigned
address bits and the bit numbers4to 7, 12to
15,20 to 23, 28 to 31, 36 10 39,44 t0 47,52 to
55 and 60 to 63 are user bits, respectively.
The synchronizing word of 16 bits is
arranged such that it is determined whether
the tape is being transported in the forward
direction and, thus, the SMPTE time code
signal is read out in the direction indicated
by an arrow F, or whether the tape is being
transported in the backward direction and
hence the SMPTE time code signal is read
‘out in the direction indicated by an arrow R.
Thus, the time code signal can be correctly
read out whichever direction the tape is
being transported in.

In this case, the code signal is so recorded
that the information “1’* and *“0” thereof
are recorded as bi-phase marks as illustrated
in Figure 2.

As described above, if the address signal
for each frame of the video signal is
recorded on the track T, which extends in

the lengthwise direction of the tape T,

editing of the tape can be accomplished
very rapidly and precisely.

However, in the case of slow or still
motion reproduction mode, the speed of the
tape becomes very slow or the tape is
actually stopped, then the code signal
recorded on the track T, cannot be read
out.

Figures 3 to 9 illustrate how an address
signal can be read out even in slow or still
reproduction modes and, thus, editing of a
tape can be efficiently accomplished. The
video signal of the NTSC system is used as
an example.

Figure 3 is a view of magnetic tape T on
which the video signal and address signals
are recorded by a method and apparatus
according to the invention.

An address signal S,, identifying a video
signal corresponding to each T, track, is
inserted in the video signal as a digital signal
and the video signals are recorded on the
tape as slant tracks T,. The address signals
S, recorded on the video tracks T, are
indicated as hatched areas in Figure 3. The
address signals S, are inserted into the video
signals of odd and even fields of one frame
and then recorded as shown in Figure 3.

The time code signal includes
synchronizing bits which are inserted in the
time code signal for example, at every ten
bits and then recorded on the video track T,
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so that by correcting the phase of the clock
at every tenth bit by utilizing the
synchronizing signal upon read out, the
code signal and the address signal can be
read out precisely even if the bit frequency
of the code signal varies due to jitter, skew
or other noise factors or by the variation of
the horizontal frequency in a slow or still
motion reproduction mode.

Moreover, there is provided an error
check code in the code signal to avoid read
out error.

As shown with hatches in Figures 4A and
4B, which comprise a record pattern of
signals on the tape, not shown, one address
signal is inserted into one horizontal line
period in the suppressed line period within
the vertical blanking period or vertical
interval not of course using that portion
which comprises a vertical synchronizing
pulse period T, and equalizing pulse period
T.e. The address signal is inserted in the
period after a burst signals S; and it is
desired that the same address signals be
inserted repeatedly into three successive
horizontal line periods. Hereinafter, this
address signal will be referred to simply as
the VITC (vertical interval time code)
signal. The above suppressed periods
correspond to the 104 to 21s¢ line periods in
the NTSC system.

The bit frequency f, of the VITC signal is
selected as the color subcarrier frequency
f,. which equals 3.58 MHz divided by an
integer, for example, one-half of the
frequency f,. If the horizontal line
frequency is taken as f, and the vertical
frequency as f,, respectively, the following
relationship is established:

455  455x525
f =

f.= £ f, (1
2 4
Thus, if the following relationship is
established: |
fB:‘_fsc (2)
2

and the following equation 3 is obtained:

455
fo= £ 3
4
Now, referring to Figure 4C, the

arrangement of the code signal will be
explained. The code signal is recorded on
the video track T,, so it is not necessary to
employ the synchronizing word at the end of
the code SMPTE time code signal shown in
Figure 2. First, synchronising bits each
consisting of 2 bits are placed at the end of
the code signal as shown by a hatched
portion in Figure 4C. Synchronizing bits,

each consisting of 2 bits are placed at every
ten bits, which are shown by hatched
portions in Figure 4C. So, the bit numbers 0,
1, 10, 11, 20, 21, 30, 31, 40, 41, 50, 51, 60, 61,
70, 71, 80 and 81 are synchronizing bits.
Time address bits are arranged similarly to
the SMPTE time code. The bit numbers 2 to
5 are units of frames, 12 to 13 are tens of
frames, 22 to 25 are units of seconds, 32 to
34 are tens of seconds, 42 to 45 are units of
minutes, 52 to 54 are tens of minutes, 62 to
65 are units of hours and 72 to 73 are tens of
hours, respectively. The bit number 14 is the
drop frame flag, the bit number 15 is a field
mark, the bit numbers 35, 55, 74 and 75 are
unassigned address bits and the bit numbers
6t09, 16t019,261t029, 36 to 39,46 to 49, 56
to 59, 66 to 69 and 76 to 79 are user bits.

By making the bit numbers 15 to ““0” for 1
and 3 field or ““1” for 2 and 4 field, the field
identification as to whether the field is even
or odd can be accomplished. Total bits
number of these information bits,
synchronizing bits, time code bits, user bits
and so on, are 82 bits. After these
information bits, there is provided an error
check code for the preceding code, for
example, cyclic redundancy check code
(hereinafter referred to as CRC code)
consisting of 8 bits. In using CRC code, the
data presented between 0 and 81 bit (in all
82 bits) are divided by a predetermined
code or polynominal (constant, x®+1) and
the remainder is coded into the final 8 bits.
The last 8 bits are the CRC code. In the
decoding process, all 90 bits, including the
CRC code are divided by the predetermined
code which is constant and can be expressed
by x8+1. The predetermined code used in
the decoding process is the same
predetermined code as used in the encoding
process. The remainder acts as an indicator
of error. If there is a remainder the
information is incorrect, if not, the
information is correct. )

Figure 5A illustrates an example of the
time code signal representing an address.

The code signal consisting of 90 bits is
inserted in the period of 50.286
microseconds and is inserted from the time
Ts (for example 10.616 micro-seconds) after
the front edge of the horizontal
synchronizing signal until the time 2.65
microseconds before the front edge of the
following horizontal synchronizing signals.
The code signal illustrated in Figure 5A
indicates an address of 29 frames, 59
seconds, 59 minutes, 23 hours, the same as
the address shown in Figure 2.

In this case, it is sufficient that the
information 1 and ““0” of the VITC signal
are expressed as different level, NRZ (non-
return to zero) signals as shown in Figure
5A. For example, information ‘0 is
selected as the pedestal level and the
information “1” is selected as 50 IRE units

60

65

70

75

80

85

90

95

100

105

110

115

120



1,566,177

10

15

20

25

30

35

40

45

50

55

60

65

or a signal higher than the “0” level, and
then the signals are recorded with opposite
level to the horizontal synchronizing pulse
viewed from the pedestal level.

Figure 6 illustrates a circuit for producing
the VITC signal and for recording the same
on a magnetic tape. =

In Figure 6, an input terminal I receives a
video signal which is to be recorded. The
video signal is fed to a clamp circuit 2 and
synchronizing signal separator 3 which
separates a synchronizing signal from the
video signal. There is provided a clamp
pulse generator 4 which generates a clamp
pulse from the synchronizing signal. The
video signal through the clamp circuit 2 is
fed to an adder circuit 6 through a vertical
blanking period shaping circuit 5 and also
fed to a synchronizing signal separator 7.
Frame pulses are separated by a frame pulse
separator 8 which receives an output of the
synchronizing signal separator 7. The frame
pulses are fed to a time counter 9. The
output of the synchronizing signal separator
7 is fed to a mono-stable multivibrator 0.
The mono-stable multivibrator 10 removes
an equalizing pulse from the signal and
generates a signal having a horizontal
frequency f,, which is fed to a phase
comparator /1. The phase comparator /1, a
variable frequency oscillator 12 and a
timing clock generator I3 form a PLL
(phase-locked loop) circuit. The timing
clock generator /3 generates a signal having
a frequency f,; and clock pulses P, to P,,
shown in Figures 5B through 5K. The signal
having a frequency f, generated by the
timing clock generator 13 is fed to the phase
comparator // to compare with the input
from the mono-stable multivibrator 10. The
resulting output from the phase comparator
11 is fed to the variable frequency oscillator
12 as a control signal for it. Thus, the clock
pulses P, to P,, are generated which are
synchronized with the horizontal
synchronizing signal of the video signal.

The clock pulse P, has the same
frequency as the colour subcarrier
frequency f,.. The clock pulse P, has a
frequency of 1/2 f,,, and one cycle of the
clock pulse P, is equal to one bit cell of the
code signal shown in Figure 5A. Further,
the clock pulse P, has a frequency of 1/4f,,.
The timing clock generator I3 is
constructed so as to generate the clock
pulses P, to P, by a decimal counter from
the clock pulse P, and the clock pulses P, to
P,, by a hexadecimal counter. The clock
pulses from the timing clock generator /3
and an output from the time counter 9 are
fed to a time code encoder /4 to form a time
code (frame code, second code, minute
code, and hour code) which is fed to an
adder circuit /5. While synchronizing bits
are formed by the synchronizing bit

generator 16 by using the pulses from the

timing clock generator 13, and user bits are’

formed at a user bit encoder 17. These
synchronizing bits and user bits are fed to
the adder circuit 5. Accordingly, the
output of the adder circuit /5 is the code
signal which consists of the time code, the
user bits and synchronizing bits arranged in
the manner shown in Figure 4C. Then the
output of the adder circuit /5 is fed to a
CRC code encoder /8. Then the code signal
shown in Figure 4C is derived from an adder
circuit /9 which is added with the CRC code
which is derived by the CRC code encoder
18. The code signal is fed to a gate circuit
20.

Gate pulses which correspond to three
successive horizontal line periods in the
vertical blanking period are derived at the
gate pulse generator 22 based on a vertical
synchronizing pulse separated by a vertical
synchronizing signal separator 21 from the
output of synchronizing signal separator 7.
Then the gate pulses are fed to the gate
circuit 20. Thus, the code signal gated by the
gate signal is fed to the adder circuit 6. A
code signal which may have been inserted in
the vertical blanking period is removed at
the vertical blanking period shaping circuit
5 from the video signal by gating by the gate
pulse from the gate pulse generator 22.
Then the output from the circuit 5 is fed to
the adder circuit 6.

Thus, the video signal in which the code
signals are inserted into three successive
horizontal line periods within the vertical
blanking period is derived from an output
terminal 23. The output video signal is
recorded on a magnetic recording tape
through a signal recording system of the
VTR which includes an FM modulator.

Further, it is possible to provide the
SMPTE time code from a terminal 24 and to
synchronize the SMPTE time code with the
time code which is to be inserted into the
video signal. The synchronization can be
achieved by pre-setting the time counter 9
when a preset switch 26 is on. The SMPTE
time code is fed through a decoder 25 and
the preset switch 26.

Figure 7 is a block diagram illustrating a
circuit for reproducing the video signal
recorded on the tape explained in the
above, reading out the code signal from the
video signal and, decoding the address.

In Figure 7, an input terminal 3/ receives
a video signal reproduced from the video
signal recorded on track T,. The code signal
is derived at an output terminal 32 by the
folowing way. First of all, the video signal is
fed to a code separator 33. The code signal
is separated from the video signal by a
synchronizing signal which is separated
from the video signal at the synchronizing
signal separator 34. There is provided an
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oscillator 35 which oscillates with a signal of the reproduced video signal, can
frequency which is n times the colour further widen the extent of the timing that
subcarrier frequency f,, (n is integer, for can be synchronized. Then it is possible to

) example, n equals 8). read the code signal even at the still mode

5 An output of the oscillator 35 is fed to a  reproduction in which a magnetic tape is 70
hexadecimal counter 36. An output of the stopped and at the fast mode in which the
hexadecimal counter 36 having a frequency tape is run at the speed of several times of
of 172 f is fed to a decimal counter 37. An the normal speed of reproduction. The

: output of the decimal counter 37 is fed to a  counters 37 and 38 are reset by the leading

10 hexadecimal counter 38. Thus, the clock edge of the pulse P;; which is an output of 75
pulses P, and P, which are the same as the the mono-stable multivibrator 39 through
pulses of recording, are obtained (derived) the AND gate 45.
from the counter 36, the clock pulses P, to The output pulses of the counters 36, 37
P, are obtained from the counter 37, and the  and 38 are fed to a timing pulse generator 46

15 clock pulses P, to P, are obtained from the to form required timing pulses. 80
counter 38. Thcs; pulses are synchronized The code signal separated by the code
with the code signal separated from the geparator 33 and output pulse of counter 36
reproduced video signal. .. are fed to a series-parallel transformation

Thus, a mono-stable multivibrator 39  ¢jrcuit 47 which comprises a shift register to

20 generates a pulse P,, which is narrower than  rearrange the code signal except 85
a horizontal line period but wider than the  gynchronizing bits and CRC code, that is,
period where code signal of 90 bits exists as  time codes and user bits (in all 64 bits) into
shown in Figure 8C, while an edge pulse parallel codes in which each code consists
generator 40 generates edge pulse of 4 bits.

25 corresponding to a trailing edge of the code . .
signal. These parallel codes are written into a  9Q

The output of the counter 37 is fed to a Puffer memory 48 of a random access
synchronizing bit gate pulse generator 4/ to  memory and also fed to a code check circuit
generate a synchronizing bit gate pulse P,, 49.

30 shown in Figure 8B which is similar to the The code check circuit 49 decodes the
clock pulse P, which has a value “1” at the time code consisting of 4 bits which is 95
phase corresponding to synchronizing bits.  supplied from the circuit 47 by the timing

Now, let us assume that the code signal pulse P,, corresponding to the timing of the
including synchronizing bits of *(10)” as time code signal shown in Figure 8E, which

35 shown in Figure 9A is separated from the is generated by the timing pulse generator
video signal. Then the edge pulse generator 46, and check the decoded numbers Qg
40 generates an edge pulse corresponding whether they are possible numbers or not.
(synchronized) to the trailing edge of code There are some possibilities, for example, a
signal, as shown in Figure 9B. This edge hour code of 27 hours or a second code of

40 pulse and the synchronizing bit gate pulse 81 seconds which are obviously incorrect
P,, shown in Figure 9C are fed to an AND and caused by drop-out. 105
gate 42 to derive only an edge pulse The code check circuit 49 generates a
synchronized with the trailing edge of the  gjonal 1 when the code is correct, and a
synchronizing bit. signal *0” when the code is incorrect. The

45 This edge pulse is fed to the counter 36 as  code signal from the code signal separator
a reset pulse through an OR gate 43 and an 33 is fed to a CRC code check circuit 50. 110
AND gate 44. Accordingly, as shown in The pulse P,, shown in Figure 8D which
Figure 9D, the phase difference = between coincides the phase of the CRC code
the output of the counter 36 having a generated by the timing pulse generator 46

50 frequency of 1/2 f, and the timing of the is fed to the CRC code check circuit 50. In
code signal is corrected and the output of the CRC code check circuit 50, the code 115
the counter 36 is synchronized with the code  signal including the information code and
signal. By the above construction, even the CRC code (in all 90 bits) is divided by
when the time base fluctuates from the the predetermined code or polynomial

55 normal time base due to jitter or slow (constant) and the remainder is checked. If
motion reproduction, the timing of the there is no remainder, the code is correct 120
clock pulse is synchronized with the then the circuit 50 derives a signal “1”.
reproduced code. Further, the When there is a remainder the code is
synchronizing bits are inserted at every ten incorrect, and the circuit derives a signal

60 bits, so it is possible to achieve a very “0”. Further, the synchronizing bits are
precise synchronization. . separated from the code signal by gatingata |25

In the above example, the oscillator 35 is  gate circuit 51 by the synchronizing bit gate
a fixed oscillator. However, such an pulse P,, shown in Figure 8B. The separated
oscillator that is phase-locked to, for synchronizing bits are fed to a synchronizing

65 example, the horizontal synchronizing bit check circuit 52. Whether the
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synchronizing bits are correct or not, is
checked by the suspected synchronizing bits
from the timing pulse generator 46. If it is
correct, the circuit 52 derives a signal *“1”, if
not, it derives a signal ““0”.

The outputs of the synchronizing bit
check circuit 52, the code check circuit 49
and the CRC code check circuit 50 are fed
to an AND gate 53. When the output of the
AND gate 53 is *“1”, which means the code
signal is correct, a hold circuit 54 generates
a pulse P, which is “1” shown in Figure 8G
by the timing pulse from the timing pulse
generator 46. The hold circuit 54 is reset by
a vertical synchronizing pulse T,, (shown in
Figure 8F) from the vertical synchronizing
separator 55 which is connected to a
synchronizing separator 34. The output
pulse Py, of the hold circuit 54 is fed to the
AND gates 44, 45. Thus, when the pulse P,,
becomes “1”, reset of the counters 36, 37
and 38 is inhibited. The pulse P, is fed to an
AND gate 56 and a memory pulse generator
57. The AND gate 56 supplies a writing
clock pulse for the buffer memory 48.
During the period that the pulse P,g is “0”
codes of 4 bits from the series-parallel
transformation circuit 47 are continuously
written into the buffer memory 48, but the
pulse P,; becomes “1”, the writing into the
memory 48 is unhibited.

The memory pulse generator 57 generates
a memory pulse P, which coincides with
the leading edge of the pulse P,; as shown in
Figure 8G. By feeding the memory pulse P,
to the AND gate 58, a writing clock pulse is
fed to a buffer memory 59 through the AND
gate 58. Thus, the contents of the buffer
memory 48 is transferred to the buffer
memory 59. The output data consisting of
the time code and the user bits (in all 64 bits)
is derived at the output terminal 32 by
supplying a read-out address signal through
a terminal 60. The read out data is fed to a
display and/or editing apparatus.

As mentioned previously, the code signals
are inserted into three successive horizontal
scanning intervals of the vertical blanking
period. If the code signal inserted in the first
horizontal line period is incorrect, the pulse
P, from the hold circuit 54 does not rise and
then the data is not transferred from the
buffer memory 48 to the buffer memory 59.
The code signal of the next horizontal line
period is checked in the same manner. Then
only the correct code signal is stored in the
buffer memory 59. Then it is not necessary
to insert the code signals into successive
horizontal scanning intervals. The code
signal may be inserted in any of the
intervals, so long as it is not in the useful
scanning period. Further, the number of
repetitions of the code signal is not
restricted.

.is higher than the colour

Even if only one of the code signals is
read correctly, the hold circuit 54 generates
the pulse P,; and the system works well.

In the above example, the code signal
which represents an address is recorded on
the track T,. But at the same time, the
SMPTE time code signal which represents
the same address which is recorded on the
track T, can be recorded on the track T,
which extends in the longitudinal direction
of the magnetic tape. The SMPTE time
code signal can be recorded as a bi-phase
signal the same as the signal recorded on the

track T,.
Due to the construction of the recording
apparatus, since an address signal

showing a video signal is recorded as a
digital signal on the track of the video
signal, the digital signal corresponding to
the address can be read out positively even
in slow or still motion reproduction mode
and, thus, editing of the video tape can be
very efficiently carried out.

Also, the synchronizing pulses and other
pulses are not processed but the address
signal is inserted in the horizontal line
period between the horizontal
synchronizing pulses within the vertical
blanking period so that no undesirable
influences are caused on signal processing
such as clamping the video signal,
separating the synchronizing signal and so
forth and the reproduction will not be
interfered with in any manner.

The bit frequency f; of the inserted VITC
signal is selected to be an integral fraction of
the subcarrier frequency fg; so that if the
video signal with the VITC signal is routed
through the time base corrector the
reproduced video signal is written in the
memory by the clock pulse whose frequency
subcarrier
frequency by an integral multiple and
then the written signal is read out of the
memory to correct its time base. Thus, the
clock references are the same in number at
every one bit cell of the address signal and
the condition of the address code is not
affected by the time base correction.

Further, there are inserted synchronizing
bits at every ten bits in the code signal, and
the read out error can be checked by the
synchronizing bits, and by forming pulses
synchronized with the synchronizing bits,
read out of the code can be achieved
precisely even if the bit frequency of the
code signal varies due to jitter, skew, or
other noise factors or by the variation of the
horizontal frequency in a slow or still
motion reproduction.

Since an error check code of CRC code is
added to the code signal, read out of the
code signal can be achieved more precisely.

The above examples of the invention
correspond to the cases in which an NTSC
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7 1,566,177 7
video signal is utilized so that the bit 6. A method according to claim 1 wherein
frequency of the VITC signal is selected as said address signal includes field
I/n f,. (n being an integer). However, when identification bits. 45
video signals of other systems such as PAL 7. A method according to any one of the

5 systems are utilized, it is necessary to select preceding claims wherein said selected
the bit frequency of the VITC signal in view horizontal line period is within a vertical
of the predetermined relationship to the blanking period.
horizontal frequency such that all bits of the 8. An apparatus for producing a video 50
VITC signal can be inserted in one signal with an address signal therein, the

10  horizontal line period as, for example, 455/4 apparatus comprising:

f,. means for providing the address signal

Attention is drawn to our copending corresponding to one field or frame of the
application No. 31586/77 (serial No. video signal, said address signal consisting 55
1550314) which relates to similar subject Of a plurality of time code bits;

15 matter. means for providing a cyclic redundancy

check code signal following each plurality

WHAT WE CLAIM IS:— of time code bits in the address signal; '

I. A method of inserting an address signal means for selecting at least one 60
in a video signal, the method comprising the predetermined horizontal line period within
steps of: a vertical blanking period of each field or

20 providing the address signal having a frame of said video signal; and )
plurality of time code bits corresponding to , means for inserting said address signal
the video signal to be recorded on one track  including said cyclic redundancy check 65
of a recording medium followed by an error qode 51gnal in said selected one horizontal
check code signal; line period. ) )

25 selecting at least one predetermined . 9- A method of inserting an address signal
horizontal line period from each field or in @ video signal, the method being
frame of said video signal; and substantially as hqreinbefore described with 79

inserting said address signal in said reference to Figures 3 to 7 of the
selected one horizontal line period. accompanying drawings. .

30 2. A method according to claim | wherein . 10. An apparatus for producing a video
said error check code is a cyclic redundancy  signal with an address signal therein, the
check code. apparatus being substantially as 75

3. A method according to claim 1 wherein hgreinbefore described with reference to
the bit frequency of said address signal is I/n  Figures 3 to 7 of the accompanying

35 of the colour subcarrier frequency, where n ~ drawings.
is an integer greater than one. .

4. A method according to claim [ wherein For the Applicants:
said bit frequency is 1/2 of the colour D. YOUNG & CO.,
subcarrier frequency. Chartered Patent Agents,

40 5. A method according to claim 1 wherein 9 & 10 Staple Inn,

said address signal includes synchronising
bits at every ten bits.

London WC1V 7RD

Printed for Her Majesty’s Stationery Office, by the Courier Press, Leamington Spa, 1980
Published by The Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from
which copies may be obtained.
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