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APPARATUS FOR READING A  RECORD  CARRIER (71)   We  PHILIPS  ELEcmoNIc
AND. vision signal, for example a standard PAL ASSOCIATED INDuSTRiEs
LIMITED of Abacus  or NTSC colour television signal, is fre- House, 33
Gutter Lane, London, EC2V   quency modulated on a carrier wave. In 8AH a
British Company, do hereby declare  other coding systems the luminance and
5 the invention, for which' we pray that a  chrominance signals are added
to separate 50 patent may be granted to us, and the  carrier waves. The'
coding to which the method bv which it is to be performed, to  television
signal has been subjected dur- be particularly described in and by the  mg
recording is irrelevant for the present following statement:     '
invention, provided that this television sig- 10  The invention relates to
an apparatus for nal still exhibits the specified composition 55 reading a
record carrier on which a tele-  with horizontal synchronizing pulses and
vision. signal is recorded, which signal corn- associated burst signals
after the comple- prizes horizontal synchronizing pulses which  mentary
decoding. each have an associated' burst signal sepa-  Signals which are
read from  a record 15 rated  from  the horizontal synchronizing  carrier
generally exhibit time errors. When 60 pulse by a' nominally constant time
inter-  reading record carriers in the form  of a. val,  which 'burst
signals' consist .of a num-  tape, these time errors are inter alia caused
ber of periods of a carrier wave with a  by variations in the transport
speed and .    frequency which is an integral multiple of  stretch of such
record carriers. When read- 20 half the line frequency, which. read appa-
ing disc-shaped record carriers these time 65 ratus is provided with a time
error cor-  errors may be caused partly by variations rection device for
correcting time errors  in the transport speed (in this case the in the
read-out television signal, a time speed of rotation) of the record carrier
error detector for detecting said time errors  and partly by eccentricity
of the drive point 25 and supplying a corresponding control sig.    ative
:to the centre of -the record carrier. 70 nal to the' time error.
correction device,   These. time errors are very disturbing which  time -
error detector comprises "a  when reproducing a television signal which
keying signal generator 'which is triggered  is recorded on a record
carrier in particular by the horzital synchronizing pulses, which  in the
case of a colour television signal in 30 generator supplies a keying signal
which is  which two colour -components are quad- 75 delayed by a first time
interval relative to  rature-modulated  on one and the same said horizontal
sychronizing pulse, said first colour carrier wave. In such colour tele-
time interval 'being such that the begin-'  vision systems said time errors
produce ning of 'the keying signal. each time  lies . very annoying colour
hue variations, which 35 within the time. interval occupied by the. -are
not acceptable.. burst signal, and a'zero passage detector  Apparatus - for
reading such record car- for detecting the first zero passage of thi  riers
therefore usually include a time error burst signal which appears after the
begin-' correction system, with which these time ning of the said keying
signal.' :.       errors can be corrected as far as possible. 40  In this
respect it is to be noted that a  In  such read  apparatus  both  electro-
85 record  carrier generally' contains such a. mechanical servo  system
and fully elect- television. signal in coded form, ie. a tele-  ronic
systems may be used as time error vision signal is coded in a specific
manner  correction systems. For example in appa- before it is recorded. In
accordance with a  ratus for reading record carriers in the 45 frequently
used coding the  complete tele- form  of a tape it is common practice to 90
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.             2 control both the transport speed of the  train is of line
frequency, the time error record carrier and the speed with which the
measuring range, and thus the range of the read head moves along the record
carrier  time error correction, corresponds to one in  accordance  with
the  time  errors line period of the television signal. 



5 measured. In the case of apparatus for    For the time error detection
described 70' reading a disc-shaped record carrier the  above it is
essential that the beginning of same is effected with respect to the speed
the keying signal within the time interval of rotation  of the  disc-shaped
record  of the burst signal is well defined, in order carrier. Moreover,
such  read  apparatus  that always the same zero passage of said 10
generally'include an additional correction  burst signal ultimately
functions as the 75 system in the scanning unit. In the case of  pilot
signal. However, the relative posi- a mechanical scanning system  this
addi-  tions of the horizontal synchronizing pulse, tional correction
system for example con-  specifically its leading edge, and said burst
trols the position of the scanning head in  signal are not accurately
defined. As a 15 the longitudinal direction of the track on  result of
this, the beginning of the keying 80 the record carrier. In the case of an
optical  signal, which is derived from  this hori- read system, the
information on the record  zontal sychronizing  pulse, is  also  not
carrier is read with the aid of a beam of  accurately defined. This may
lead to an radiation and the position of the scanning  erroneous tinfe
error measurement in that, 20 spot produced on the record carrier by said
owing to the change of the zero passage 85 beam is controlled in the
longitudinal direc-  of the burst signal which acts as a pilot tion of the
track. Electronic time error cor-  signal, a time error is indicated
without the rection. systems may employ variable de-  actual occurrence of
a time error in the lay networks such as bucket brigades, CCD's  read-out
signal. 25 (charge-coupled devices) and the like.       It is an object of
the invention to avoid go In all these time error correction devices  this
problem  and the invention provides errors contained in the read-out
television  an apparatus for reading a record carrier it is of great
importance that the time  on which a television signal is recorded, can be
measured with high accuracy. In  which signal comprises horizontal synchro-
30 addition, it is desirable that such a time  nizing pulses which each
have an associated  95 error correction device has a fairly wide  burst
signal separated from  the horizontal control range, for which' purpose the
time  synchronizing pulse by a nominally con- errors should be measured
over a substan-  stant time interval, which burst signals con- tially wide
range..   .                    sist of a number of periods of a carrier -
35  In "I.E.E.E. Transactions on Broadcast-  wave with a frequency which is
an integral 100 ing", Vol. BC-17, No. 1, March 1971, page  multiple of half
the line frequency, which 35, a time error detector device for an  read
apparatus is provided with a time NTSC colour television signal is
described  error correction device for correcting.time which meets these
two requirements. In this  errors in the read-out television signals, a 40
device use is made of the colour burst sig-  time error detector for
detecting said time 105 nal on the backporch of the horizontal syn-  errors
and supplying a corresponding con- chronizing  pulse. in  this NTSC  colour
trol signal to the time error correction  de- television signal. This
colour burst signal  vice, which time error detector comprises consists of.
a number of periods of a car-  a keying signal generator which is triggered
45 rier wave of a frequency. which is an odd  by  the  horizontal
synchronizing  pulses, 110 integral multiple of.halfthelinefrequency,
which generator -supplies a keying signal. said burst signal having a fixed
position  which is delayed by a first time interval relative to  the
corresponding  horizontal  relative to said horizontal synchronizing
synchronizing  pulse. A keying  signal  pulse, said first time interval
being such 50 generator.which is triggered by this hori-  that the
beginning of the keying signal each 115 zontal synchronizing pulse produces
a key-  time lies within the time interval occupied ing  signal, . which
lies within' the time  by the burst signal, and a zero passage interval
occupied by the colour burst signal. detector for detecting the first zero
passage By detecting the first -colour burst zero pas- of the burst signal
which appears after the 55 sage appearing after the beginning of this
beginning of said keying signal, wherein 120 keying signal a pilot signal,
consisting of a  the time error detector comprises a measur- pulse train at
line frequency, is' obtained  ing circuit for measuring the time interval
from  which the desired control signal for  between the beginning of the
keying signal the time error correction device is derived  and the next
detected zero passage of the 60 by comparison with a reference signal of
burst signal and supplying a corresponding 125 line frequency. As a zero
passage of the  correction  signal to  the  keying  signal colour burst
signal can be detected in a  generator to vary said first time interval
very  accurate  manner, the  time  error  in dependence on the correction
signal so measurement thus becomes highly accurate.  that the beginning of
the keying signal 65 Moreover, since the pilot tone or pulse  always lies
between the same pair of suc- 130    3
.1 563 326                                       3 cessive zero passages in
successive burst  for the principle of the invention. The disc- 



signals despite variations in said nominally  shaped record carrier I is
rotated in a direc- constant time interval.                    tion [err]
with the aid of a motor 2 with a The step in accordance with the inven-
disc-supporting spindle 3, which projects 5    tion  ensures that the
beginning of the  through a central opening 4 of the record 70 keying
signal is -always situated halfway  carrier 1. between the same two
consecutive zero pas-    The optical system for reading the record sages of
the burst signal regardless of  carrier 1 is accommodated in a housing 5.
chances in the position of the horizontal  This optical system  first of
all comprises 10 synchronzing pulse-relative to the burst sig-  a radiation
source 6. This radiation source 75 nal, thus positively ensuring that, once
emits a radiation beam  [err] which via a a given zero passage is chosen by
the cir-  semi-transparent mirror 7 impinges on a cuits, the same zero
passage in each suc-  mirror 8 and is reflected by this mirror 8 ceeding
burst signal always functions as  as a radiation beam [err]. This radiation
beam 15 pilot signal for the time error detection.   [err] is reflected as
a radiation beam [err] by a 80 The invention is by no means limited to
mirror 9, which beam is focussed by a lens the use of the colour burst
signal as stated  10 into the scanning spot P on the upper hereinbefore
with respect to the NTSC  surface of the record carrier 1. This upper
colour television signal. As an alternative  surface of the record carrier
1 is reflecting, 20 an additional burst signal may be added to  so that a-
radiation beam  [err] (which is 85 the television signal to be recorded in
an  modulated by the information) is reflected appropriate time interval
during each line  and via the lens 10 impinges on the mirror period. An
example of this is the insertion  9 is reflected as a radiation beam  as
and of a burst signal during the time interval is then reflected by the
mirror 8 as a radia- 25 of the horizontal synchronizing pulse, re- tion
beam  a. This radiation beam [err] im 90 sulting in a burst signal which is
superim-  pinges on the semi-transperent mirror 7 posed  on  said
horizontal synchronizing  so that a part of this radiation beam  is pulse,
which  possibility is described  in  reflected as a radiation beam  [err]
which is *        "Consumer Electronics", 5-1-76, pages 54  incident on  a
read  detector  11. This 30 and further. The use of such an additional
schematically represented read detector 11 95 burst signal is of particular
importance  detects the information contained in the when utilizing a
PAL-standard colour tele-  radiation beam  a, and supplies a corres- vision
signal,because in this case the colour  ponding electrical signal to an
output ter- burst signal itself cannot be used for the  minal 12. . 35
described time error detection owing to the.:  This signal at the output
terminal 12 is 100 standard coupling with the line frequency.   applied to
a decoding device 18. which con- Although the invention is by no means.
verts the applied television signal (which is limited to such a system,
embodiments of  coded in a specific manner) into a standard the invention
will now be described, by  television signal which is available at a 40 way
of example, based on an optical read  terminal 19. It is obvious that the
design 105 system  for disc-shaped record- carriers. In  of this decoding
device is determined by the drawings:                         the coding of
the television signal used dur- Fig 1 shows an optical read system, ing
recording on the record carrier. If, for Fig.- 2 schematically shows the
known  example, a composite system is employed. 45 time error measuring
system, and         in which the complete standard television 110 Fig. 3
shows the signals associated with  'signal (i.e. the complete combination
of this system.-                -            luminance  and  chrominance
signals) is Fig. 4 shows  the time error  measuring  added -to a carrier
wave- as frequency system  in accordance with the invention, modulation,
this decoding device employs 50 and                                    a
frequency  demodulator. The  coding 115 Fig. 5 shows the associated
signals.     method is irrelevant for the principle of the Fig. 6 shows a
practical embodiment of  invention. the keying signal generator utilized in
the    In order to ensure that the scanning apparatus in accordance with
the invention. spot P is always incident on the informa- 55  'Fig. 7 is an
extension of the measuring  tion track on the record carrier, a radial 120
system, and                             tracking control system  is
provided with Fig.- 8 represents an additional burst sig-  which the radial
position of the scanning nal on the line synchronizing pulse.       spot is
controlled. This control system first The read apparatus shown in Fig.' 1
is  of all comprises a measuring detector for 60  suitable for reading a
disc-shaped record  measuring the radial position of the scanning 125
carrier 1, on whose upper surface tracks  spot P. For the sake of
simplicity it is are formed (e.g. as turns of a spiral) in  assumed that
this measuring detector is which the information is recorded as a re-
included in the read detector 11 and that lief pattern. This track form
and method  it supplies a control signal to a terminal 65 of coding on the
record carrier is irrelevant  13. Examples of systems with which this 130
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4, radial position of the scanning spot can  pilot signal is schematically
shown in Fig. be measured can be found in the said  2, whilst Fig. 3 shows
the associated signals. United  States  Patent Specification  No.  In order
to clarify the operation of the de- 3,381,086, U.K  Patent Specification
No.  vice of Fig. 2 reference is first of all made 5 1,434,834, and U.K.
Patent Specification No. to Fig. 3a. Fig. 3a shows a horizontal syn- 70
1,391,335. This control signal at the ter-  chronizing pulse S followed by
the colour minal 13 is applied to a drive means 15  burst signal B  in
accordance with the by which the mirror 8 can be pivoted in  NTSC-standard
on an enlarged scale. To the direction [err] about the axis 14. By rotat-
simplify the drawing the time scale has 10 ing this mirror 8 the direction
of the beam   been interrupted within the horizontal syn- 75 of radiation
[err] is changed and thus the  chronizing pulse. The frequency of the
radial position of the scanning spot P. From   colour burst signal B is an
odd integral the average angular position of this mirror  multiple of half
the line frequency. This 8 a second control signal is derived for a  means
that exactly one line period after 15 drive means 16 by which the housing 5
a specific zero passage of this colour burst 80 can be moved in a radial
direction [err]    signal another zero passage of the colour Owing to the
variations in the speed of  burst signal corresponding to the next line the
drive motor 2 and/or eccentricity of  period appears. This is utilized in
the de- the opening 4 relative to the centre of the  vice of Fig. 2. 20
record carrier 1, the read-out television    This device is intended to
detect always the 85 signal exhibits time errors, which are dis-  same zero
passage of the colour burst signal. turbing particularly with respect to
the  so that a line frequency pulse pilot signal colour reproduction. In
order to correct  is obtained which on the one hand results these time
errors a time error correction  in a wide control range of the time error
25 system  is included in the optical read  correction device and on the
other hand go system. This  time  error  correction  is  enables accurate
time error measurement achieved with the aid of the mirror 9 which  to be
made. This accuracy result from the is rotatable by means of a drive
element  fact that the waveform at the zero passages 17 in a direction V4.
By pivoting the mirror  of the colour burst signal is very steep, 30 9 in
this direction the scanning spot P is  thus enabling the relevant zero
passage to 95 moved in the longitudinal direction of the  be detected in an
accurate manner, whilst information track on. the record carrier 1,
moreover the disturbing influence of noise so that said time error can be
corrected.    which is superimposed on the read-out tele- The control
signal required for said drive  vision signal can substantially be reduced
35 element 17 is obtained with the aid of a  in a simple manner with this
zero passage 100 time error detector 25. The decoded tele- detection by
previously passing this burst vision signal is applied to this time error
signal through a narrow-band band-pass detector. The time error detector
first of  filter. all comprises a device 20 for extracting a    In an
attempt to ensure that the same 40 pilot signal suitable for time error
measure-  zero passage of the colour burst signal is 105 ment from  said
decoded television signal.. always detected, the device 20 of Fig. 2 The
circuit arrangement of this device 20  comprises a pulse. generator 38.
This pulse will be described later. The pilot signal at  generator 38. is
triggered by the horizontal the scanned line frequency. which has been
synchronizing  pulse, specifically  by  the 45 extracted by the device 20
and whose fre-  leading edge thereof, between the horizontal 110 quency and
phase represent the time errors, blanking level [err] and the peak level
[err], is applied to a timing comparator circuit  which  synchronizing
pulse  is extracted 21, which also receives a. reference signal  from the
decoded television signal. For this of the desired line frequency from an
oscil-  purpose the device- 20 includes a low-pass 50 lator 22. The
measured time difference be-  filter 36, which is connected to the input
115 tween the two signals is then a measure of  terminal 31 and to a sync
separator 37 the time errors and is used to obtain the  which is connected
to this low-pass filter desired control signal for the drive element  36,
which separator in known  manner 17 via a control amplifier 23. The Figure
detects the horizontal synchronizing pulses 55 also shows a possibility of
deriving the con-  S. for example with a threshold value de- 120 trol
signal for the drive motor 2 for the  tector with a threshold value [err]
and sup- *                  record carrier 1 from  said time error de-
plies pulses (see Fig. 3c) which coincide tector 25 via a control amplifier
24. It is  with the synchronizing pulses to the key- evident that any other
pilot signal contained  ing signal generator 38. This keying signal in the
television signal may also be used  generator  38  comprises a first
monostable 125 for this purpose, because the two control  multivibrator 39
which is triggered by these systems need not comply with. the same
horizontal  synchronising pulses and in re- 65  requirements.
sponse thereto supplies pulses T (see Fig. The previously mentioned known
form   3d), the duration of these pulses T being 



-65 of the device 20 for extracting a suitable  selected so that the
trailing edge of these 130    5                  .       .              1
563 326                                        5 pulses T appears within
the time interval operation of the device it is useful to in- occupied by
the burst signal. This pulse T  dude a detector 35 which is connected to is
applied to a second monostable multivib-  the low-pass filter 32 and which
detects the rator 40, which. is triggered by the trailing  presence of a
colour burst signal. This de- edge of this pulse T and in response thereto
tector consequently supplies an output pulse 70 supplies a pulse W  (see
Fig. 3e). This pulse  as soon as and as long as this colour burst W  for
example has a pulse width of 140  signal is present. This output pulse of
the nanoseconds, i.e. a half period of the  colour burst detector is also
applied to the colour burst signal.                       gate circuit 41
(input 46), so that this gate 10   The output of the pulse generator 38,
circuit can only supply an output pulse in 75 which supplies this pulse W
is connected  the presence of a colour burst signal. This to  a first input
45  of a gate circuit  additional circuitry caters for the fact that 41. To
a second input 44 short pulses  during the vertical flyback period of the
(see Fig. 3b) are applied, which are derived  television signal a number of
picture lines 15 from the zero passages of the burst signal  contain no
colour burst signals. Should the 80 B. For this purpose the device 20
includes  zero passage detector 34 supply a pulse a low-pass filter 32 by
means of which  within the pulse W. despite the absence of the frequency
band in which the frequency  a colour burst signal (for example owing of
said burst signal is situated is extracted  to the occurrence of noise)
this does not 20 from the television signal applied to the in-  give rise
to an (erroneous) pulse at the 85 put terminal 31. The extracted signal is
output of the gate circuit. amplified and limited with the aid of a   The
effect of this additional circuitry be- limit; r circuit 33 in order to
obtain a square  comes more apparent when taking into wave signal and the
zero passages of this  consideration that in the most frequently 25 square
wave signal are detected with the  used version of the comparator circuit
21 90 aid of a detector 34. The detector 34  a "hold effect" occurs if no
pulses are sup- operates in an absolute manner in the case  plied by the
pilot tone separator 20. This of an NTSC colour television signal, i.e. the
comparator circuit 21 generally operates detector 34 supplies an output
pulse upon  with a sawtooth-shaped reference signal, of 30 each zero
passage of the burst signal, re-  the desired line frequency, from the
oscil- 95 gardless of the sign of the slope. This is  lator 22, which
signal is then sampled at necessary in the case of an NTSC colour  instants
which are defined by the pulses, television signal because the burst
signals  at the scanned line frequency, of the pilot B and B' in two
consecutive line periods  tone separator. This sampled value is repre- 35
are in phase opposition (see Fig. 3a) owing  sentative of the relative
phase or timing 100 to the fact that the chrominance carrier  differences
between the sawtooth and the frequency is locked to an odd multiple of
pilot tone and is subsequently retained until half the line frequency.
the next sampling occurs When the pilot The gate circuit 41 performs an
AND-  tone separator 20 supplies no pulses, . 40 function for the signals
at its inputs 44  during a portion of the vertical flyback 105 and 45,
which means that the output pulse  period, the last sample value is
retained as of this gate circuit 41 (see Fig. 3b) always  a control signal
for the time error cor- corresponds to that pulse from the zero rection
system. passage detector 34 which appears within    However, an erroneous
pulse from  the 45 the time interval of the pulse W  from the  pilot tone
separator during the vertical fly- 110 pulse generator 38. As a result, one
pulse  back period would control this time error is generated in each line
period (Fig. 3f)  correction system in a completely incorrect which can be
utilized as a pilot signal for  manner. It is true that after the
occurrence time error measurement. If desired, this  of some picture lines
having colour burst pulse may also be applied to a monostable  signals,
this time error correction system  115 50  multivibrator 42, which derives
pulses with  will be pulled in again, but as this ob- a specific pulse
width therefrom, which are  viously  involves a  delayed  response, it then
available at the output terminal 43 and  could still give rise to
disturbances in the may be applied to the comparator circuit displayed
picture. 55  21 of Fig. I as a pilot signal. If the pulse   In order to
minimize the time during the 120 width selected for the pulses supplied by
vertical flyback period that no measuring the monostable multivibrator 42
(Fig. 3g)  signal is available it is of course also pos- is greater than
the pulse width of the pulses  sible to add additional burst signals to the
W   from  the. pulse generator, substantially  television signal to be
recorded during this 60 any pulse width. may be used for these  vertical
flyback period.                       125 pulses W. because then only the
first pulse    A problem associated with the previously 



from   the zero passage detector 34 will  described method of generating a
suitable result in an output pulse of the multivib-  pilot signal for time
error measurement is brator 42 during a pulse W.                caused by
the fact that the position of the 65   In order to increase the reliability
of  horizontal synchronizing pulse relative to 130    6
1563 326                                        6 the burst signal is not
accurately defined.  41. The pulses from  the zero passage de- This is due
to various causes. First of all,  tector 34 are applied to the input 44 of
the accuracy with which the horizontal syn-  the gate circuit 41 which
gates out one of' chronizing pulses are generated prior to  said pulses and
applies it via the mono- 5    recording the television signal is limited.
stable multivibrator 42 to the reset input 70 Furthermore, as  previously.
stated, the  56 of the multivibrator 52. However, the accuracy with which
these horizontal syn-  pulse width of the  pulse T which is sup- chronizing
pulses can be detected during  plied by the monostable multivibrator 51
reproduction is limited and in this respect is not constant but is variable
depending 10 the susceptibility to noise plays a part.  on a correction
signal which is fed to a 75 Furthermore, the phase relation, between
control input 57 of this monostable multt- the horizontal synchronizing
pulses and the  vibrator 51. colour  burst signal is disturbed, since this
The operation of the circuit will now be burst signal has been passed
through a  described with reference to Fig. 5. Fig. Sa 15 band-pass filter.
shows a number of pulses which are sup- 80 As the keying signal W  is
directlly de-  plied by the zero passage detector 34 and rived from  the
detected horizontal syn-  which thus represent the zero passages of
chronizing pulse this means that the position  the burst signal. Fig. 5b
shows a pulse T of this keying signal within the time inter-  supplied by
the monostable multivibrator 20 val of the burst signal is also not
accurately  51, whose leading edge again coincides 85 defined. In the ideal
case  the instant at  with the leading edge of the horizontal syn- which
said keying signal W  starts, i.e. the  chronizing pulse and whose trailing
edge position of the leading edge, is situated  is situated within the time
interval occupied exactly halfway between two consecutive  by the burst
signal. In the ideal situation 25 zero passages of the burst signal. If
this  the trailing edge of this pulse T should 90 keying signal W  is now
shifted owing to  occur at an instant [err] exactly halfway be- the
inaccuracy of the position of the colour tween two successive zero passages
of the burst signal with respect to the horizontal  burst signal. However,
it is assumed that sychronizing pulse owing, for example, to  owing to the
inaccuracy of the horizontal 30 a change in speed of the record carrier, it
synchronizing pulse this trailing edge ap- 95 may for example happen that
the leading  pears at an instant [err]. This trailing edge edge' of this
keying signal W' does not  of the pulse T triggers the multivibrator 52,
appear until after the desired zero passage  so that said multivibrator
changes over of the burst signal, as is shown in Fig. 3h.  (Fig. Sc). When
at the instant [err] a pulse Q 35 In that case the next zero passage of the
from  the zero passage detector is applied 100 burst signal is then
utilized for generating  to the gate circuit 41 a pulse (Fig. 5d) is the
pilot signal (see Fig. 3i). This change' produced at the output of the
monostable from the one zero passage to the next zero  multivibrator 42,
which pulse is applied to passage for the generation of the pilot sig-  the
reset input 56 of the multivibrator 52. 40 nal manifests itself in the time
error detec-  This pulse resets the multivibrator 52 to its 105 tion as a
time error of 140 nanoseconds,  original state at the instant t, so that
the namely the interval between. these two zero  output signal of this
multivibrator is the passages, thus result in an. incorrect time  pulse W
shown in Fig. 5c. error measurement and consequently in an    From  the
Figure it is evident that the 45 incorrect time error. correction.
pulse width [err] of this pulse W  corresponds -110 This problem. is.
largely overcome by  to 'the time interval [err] so that it is a using the
step in accordance with the in-  measure of the position of the trailing
edge vention. The step in accordance with the  of the pulse T between the
two consecutive invention mainly affects the circuit arrange-  zero
passages of the burst signal. This data 50 ment of the keying signal
generator. 38. is utilized by the invention for automatically 115 In order
to explain the step in accordance  correcting the position of the trailing
edge with the invention Fig  4 schematically  of the pulse T. The pulse
width [err] of the shows the circuit arrangement of the pulse  pulse W  is
measured with the aid of a generator 38 together with the gate circuit
measuring circuit 53 and converted into a 55 41 which circuits form part of
the device correction signal for the monostable multi- 120 of Fig. 2.
vibrator 51. In the example of Fig. 5 this The pulse generator 38 shown in
Fig. 4  correction signal will result in a reduction comprises a monostable
multivibrator 51 to  of the pulse width of the pulse T, in such 



whose -input 54 the extracted horizontal  a way that the trailing edge of
this pulse 60 synchronizing pulses supplied by the sync  T is moved towards
the instant [err] (Fig. Se). 125 separator 37 are applied. (Fig  2). This
which in its turn results in a pulse W from monostable multivibrator 51
supplies a  the multivibrator 52 in accordance with pulse T which is
applied -to a set input 5   Fig. of a multivibrator 52, whose output is
con-    Thus it is achieved that the leading edge 65 nected to the input 45
of the gate circuit  of the keying signal W is always controlled 130    7
1563 326                                        7 towards a position
halfway between two  multivibrator. consecutive zero passages of the burst
sig-    Fig. 7 shows a variant of part of the nal, so that symmetrically
about this posi-  circuit arrangement of Fig. 2. corresponding tion a
maximum' tolerance is permissible  elements being denoted by the same re-
5without giving rise to an erroneous time  ference numerals. The output
signal of the 70 erre-  measurement.  Further  subsequent  limiter circuit
33 in this circuit arrange-' changes in the relative position of the  is
not only applied directly to the zero pas- colour burst signal 25 and the
horizontal  sage detector 34', but is applied  both synchronisation pulse
greater than the sepa-  directly to an input 64 and via an inverting 10
ration between adjacent zero passage pulses  amplifier 61 to an input 63 of
a two-position' 75 can now be tolerated since the pulse T is  switch 62
whose moving contact 65 is con- now constantly altered in duration to corm-
nected to the zero passage detector 34'. This pensate, unlike the pulse of
Figures 2 and  switch 62 is controlled by a control circuit 3 which is
fixed in duration. The circuit of  66 which receives the horizontal
synchroniz- 15 Figure 4 "locks-on" to a particular zero  ing  pulse  train
supplied  by  the  sync 80 passage pulse and tracks it despite its move-
separator 37 at an input 67. This control ments in time relative to the
horizontal syn-  circuit 66 then supplies a symmetrical con- chronisation
pulse. The multivibrator 52  trol signal of half the line frequency to the
preferably takes the form of a monostable  switch 62 so that this switch is
changed 20 which in the absence of a reset signal at  over from line to
line. Thus, it is ensured 85 the input 56 is automatically reset after for
that the colour burst signals of consecutive example 140 nanoseconds.
lines which are applied to the zero passage A  practical embodiment of the
mono-  detector 34' always have the same phase stable multivibrator 51 in
conjunction with  with repsect to each other. This means that 25 the
measuring circuit 53 is shown in Fig. 6. this zero passage detector 34' no
longer go The  measuring  circuit '53  comprises a  need be of the absolute
type, as in the capacitance C3(4.7[err]F) which is connected  version in
accordance with Fig. 4, but to a voltage source [err] and which is charged
should merely respond to the zero passages via a resistor [err](220 kohms).
The charge  which occur in the case of one specific sign 30 of this
capacitance [err] Le. the voltage  of the slope of the colour burst signal.
This 95 across it, depends on the signal on the base  means that this zero
passage detector 34' of a transistor [err]. The base of the transistor  may
then take the form of a simple mono- [err] receives the output pulse W of
the multi-  stable. multivibrator. vibrator 52 and this transistor conducts
for    As previously stated, the invention is by. 35 the duration of this
pulse, so that the  no means limited to optical read apparatus, 100 voltage
across the capacitance [err] is deter-  but is also applicable to read
apparatus for mined by the pulse duration of this out-  a magnetic record
carrier in the form of a. put pulse W  of the multivibrator 52. The  tape.
Furthermore, the circuit arrangement voltage across the capacitance [err]
is applied  of the time error correction system is not 40 to an
emitter-follower [err] and with the aid  limited to the system described.
In principle, 105 of a resistor [err] (150 kohms) it is converted  any
suitable time error correction system, into 'a control current which is
applied to  whether electromechanical or electronic, may the control
terminal 57 of the monostable  be used, the ultimate choice being generally
multivibrator 51.                         determined by the type of read
system. 45   This monostable multivibrator 51 corn-  - Furthermore, the
invention is not limited 110 prises an integrated multivibrator circuit 58
to the coding system described by way of of the type SN  74123 (Signetics),
whose  example, in which a complete standard time constant, i.e. pulse
duration, is deter-  NTSC colour television signal is frequency mined by
the capacitance [err](33000 pF) and  modulated on a carrier wave. The
inven- 50 the resistors R1(2.2 kohms) and [err](6.2  tion may for example
equally be used with 115 kohms). As the control input 57 is con-  coding
systems in which, during recording, nected to this capacitance [err] the
charge on  the chrominance  signal is extracted 'and this capacitance [err]
and thus the time con-  transposed to a lower frequency band, i.e. stant
depend on the correction current. By  is recorded as a modulation of a
separate 55 dimensioning the resistors and capacitances  chrominance
carrier wave, whilst the lumin- 120 



as specified the pulse duration of the out-  ance signal is frequency
modulated on a put pulse T of this monostable multivib-  carrier wave of
comparatively high fre- rator circuit 58, as a function of the cor-
quency. In  such  coding  systems  the rection current, can vary by at
least 140  frequency of the separate chrominance car- 60 nanoseconds, which
is half the period of the  rier is generally an integral multiple of half
125 525 line NTSC colour burst -signal. It is  the line frequency. During
reproduction the obvious that many modifications to this  read-out
chrominance signal is then re- circuit  arrangement  are  possible.  For
transposed to the standard .frequency band example, it is also possible to
use a variable  by mixing it with a suitable mixing fre- 65 delay means
'instead of the monostable  quency, so that again a standard NTSC or 130
8                                          1563 326
8 PAL colour television signal is obtained.  time errors. By ensuring that
the mixing frequency has    The use of this additional burst signal the
same  time errors as the  read-out  is of special importance when recording
chrominance signal, the influence of these  and reproducing a colour
television signal 5 timing errors on the ultimately obtained  which
complies with the PAL standard. In 70 standard colour television signal is
substan-  this case the colour burst signal cannot tially reduced. By the
indicated choice of  simply be used in the described time error the
frequency of the separate chrominance  measuring system  because the
frequency carrier it is achieved that as pilot tone for  of said PAL colour
burst signal is an odd 10 producing this mixing frequency use can  multiple
of 1/4 fH and moreover exhibits a 75 simply be made of the read-out
horizontal  25-Hz offset. synchronizing pulse train as is for example    If
furthermore an additional burst sig-. comprehensively described in United
States  nal with a frequency equal to a multiple Patent Specification
3,803,347. Instead of  of the line frequency is used, a non-abso ute 15
this horizontal synchronizing pulse train it is  zero passage detector -may
be used for 80 then obvious that use can also be made of a  detecting the
zero passages, i.e. a detector F'                zero passage of the colour
burst signal with  which detects only the zero passages which the aid of a
device in accordance with the  correspond either the positive-going or the
present invention. In that case it is also  negative-going edges. Thus, the
time interval 20 possible to use the colour burst signal pre-  within which
the beginning of the keying 85 sent in the colour signal, or an additional
signal should occur is doubled compared burst signal on the backporch of
the hori-  with the use of the NTSC colour burst sig- zontal synchronizing
pulses, which has been  nal, because this now corresponds to a fu!l added
to  the  luminace  signal during  period of the burst signal. Finally, the
use 25 recording.                                 of this additional burst
signal superimposed 90 Furthermore  it is not- necessary  to  on the
horizontal synchronising pulse has separate the pilot tone from the
complete  the advantage that the first time interval, i.e. *
decoded television signal (output of de-  the time between the leading edge
of the coder 18). Dependent on the coding system   horizontal sychronizing
pulse and the key- 30 this pilot tone could be separated some-  ing signal
is substantially shorter than when 95 .           where within the decoding
process.       the colour burst signal is used. This shorter It is to  be
noted  that although the  time interval can be realized more accur-
invention will primarily be used to ad-  ately with the aid of
multivibrator circuits. * .      vantage for reading out a colour
television  which adds to the reliability of the system. 35 signal, this
invention may also be used for    WHAT WE CLAIM  IS:-                   100
reading out a black-and-white television    1. An apparatus for reading a
record signal. For this purpose, it will only be  carrier on which a
television signal is re- necessary to add burst signals on the back-
corded, which signal comprises horizontal porch of the horizontal
synchronizing pulses  synchronizing pulses which each have an 40 during
recording.                          associated burst signal separated from
the 105 Finally, the possibility will be described  horizontal
synchronizing pulse by a nom- of adding an additional burst signal to the
inally constant time interval, which burst television  signal during
recording, which  signals consist of a number of periods of burst signal
may be utilized for accurately  a carrier wave with a frequency which is
4measuring the time errors during reproduc-  an integral multiple of half
the line fre- 110 tion. This possibility is represented in Fg.  quency,
which read apparatus is provided 8. This Figure again shows a horizontal
with a time error correction device for synchronizing pulse S of a
television signal  correcting time errors in the read-out tele- with a
horizontal blanking level [err] and a  vision signals, a time error
detector for 50 peak level [err]. However, prior to recording, detecting
said time errors and supplying a 115 a burst signal E has been superimposed
corresponding control signal to the time on this horizontal synchronizing
pulse S. i.e.  error correction device, which time error: 



on the peak level [err] thereof. This burst  detector comprises a keying
signal generator signal E has a frequency which is an in-  which is
triggered by the horizontal syn- SS tegral multiple of half the line
frequency  chronizing pulses, which generator supplied 120 and preferably
an integral multiple of the. a keying signal which is delayed by a first
whole line frequency.                     time interval relative to said
horizontal syn- During reproduction of the recorded tele-  chronizing
pulse, said first time interval vision signal this additional burst signal
is  being such that the beginning of the keying 60 extracted, after which
in a similar way as  signal each time lies within the time inter- 125
described hereinbefore with respect to the  val occupied by the burst
signal, and a zero NTSC colour burst signal the position of . passage
detector for detecting the first zero a. specific zero passage of this
additional . passage of the burst signal which appears burst signal can be
detected during each  after the beginning of said keying signal, 65 line
period and can serve for measuring  wherein the time error detector
comprises 130    8                                       1 563 326
8 PAL colour television signal is obtained.  time errors. By ensuring that
the mixing frequency has    The use of this additional burst signal the
same  time errors as the read-out  is of special importance when recording
chrominance signal, the influence of these  and reproducing a colour
television signal 5 timing errors on the ultimately obtained  which
complies with the PAL standard. In 70 standard colour television signal is
substan-  this case the colour burst signal cannot tially reduced. By the
indicated choice of  simply be used in the described time error the
frequency of the separate chrominance  measuring system  because the
frequency carrier it is achieved that as pilot tone for  of said PAL colour
burst signal is an odd 10 producing this mixing frequency use can  multiple
of 1/4 [err] and moreover exhibits a 75 simply be made of the read-out
horizontal  25-Hz offset. synchronizing pulse train as is for example   If
furthermore an additional burst sig- comprehensively described in United
States  nal with a frequency equal to a multiple Patent Specification
3,803,347. Instead of  of the line frequency is used, a non-absolute 15
this horizontal synchronizing pulse train it is  zero passage detector may
be used for 80 then obvious that use can also be made of a  detecting the
zero passages, i.e. a detector zero passage of the colour burst signal with
which detects only the zero passages which the aid of a device in
accordance with the  correspond either the positive-going or the present
invention. In that case it is also  negative-going edges. Thus, the time
interval 20 possible to use the colour burst signal pre-  within which the
beginning of the keying 85 sent in the colour signal, or an additional
signal should occur is doubled compared burst signal on the backporch of
the hori-  with the use of the NTSC colour burst sig- zontal synchronizing
pulses, which has beer  nal, because this now corresponds to a full added
to  the  luminace  signal during  period of the burst signal. Finally, the
use 25 recording.                               of this additional burst
signal superimposed 9o Furthermore  it is not necessary  to  on the
horizontal synchronising pulse has separate the pilot tone from the
complete  the advantage that the first time interval, i.e. decoded
television signal (output of de-  the time between the leading edge of the
coder 18). Dependent on the coding system   horizontal sychronizing pulse
and the key- 30 this pilot tone could be separated some-  ing signal is
substantially shorter than when 95 where within the decoding process.
the colour burst signal is used. This shorter It is to be noted that
although the  time interval can be realized more accur- invention will
primarily be used to ad-  ately with the aid of multivibrator circuits,
vantage for reading out a colour television  which adds to the reliability
of the system. 35 signal, this invention may also be used for    WHAT WE
CLAIM  IS:-                100 reading out a black-and-white television
1. An apparatus for reading a record signal. For this purpose, it will only
be  carrier on which a television signal is re- necessary to add burst
signals on the back-  corded, which signal comprises horizontal porch of
the horizontal synchronizingpulses  synchronizing pulses which each have an
40 during recording.                        associated burst signal
separated from the 105 Finally, the possibility will be described
horizontal synchronizing pulse by a nom- of adding an additional burst
signal to the  inally constant time interval, which burst television signal
during recording, which  signals consist of a number of periods of burst
signal may be utilized for accurately  a carrier wave with a frequency
which is 45 measuring the time errors during reproduc-  an integral
multiple of half the line fre- 110 tion. This possibility is represented in
Fig. quency, which read apparatus is provided 8. This Figure again shows a
horizontal  with a time error correction device for synchronizing pulse S
of a television signal  correcting time errors in the read-out tele- with a
horizontal blanking level [err] and a  vision signals, a time error
detector for 



50 peak level VT. However, prior to recording, detecting said time errors
and supplying a 115 a burst signal E has been superimposed  corresponding
control signal to the time on this horizontal synchronizing pulse S. i.e.
error correction device, which time error on the peak level VT thereof.
This burst  detector comprises a keying signal generator signal E has a
frequency which is an in-  which is triggered by the horizontal syn- 55
tegral multiple of half the line frequency  chronizing pulses, which
generator supplied 120 and preferably an integral multiple of the a keying
signal which is delayed by a first whole line frequency.
time interval relative to said horizontal syn- During reproduction of the
recorded tele-  chronizing pulse, said first time interval vision signal
this additional burst signal is  being such that the beginning of the
keying 60 extracted, after which in a similar way as  signal each time lies
within the time inter- 125 described hereinbefore with respect to the  val
occupied by the burst signal, and a zero NTSC colour burst signal the
position of  passage detector for detecting the first zero a specific zero
passage of this additional  passage of the burst signal which appears burst
signal can be detected during each after the beginning of said keying
signal, 65 line period and can serve for measuring  wherein the time error
detector comprises 130    *              9
1 563 326                                          9 a measuring circuit
for measuring the time  multivibrator.                             35
interval between the beginning of the key-    4. An apparatus as claimed in
Claim 3, ing signal and the next detected zero pas-  wherein the second
multivibrator is auto- sage of the burst signal and supplying a  matically
reset after a fixed time interval S carresponding corrtction signal to the
keying  after the beginning of the keying signal. signal generator to vary
said first time in-    5. An apparatus as claimed in Claim 4, 40 terval in
dependence on the correction signal  wherein, where a burst signal with a
fre- so that the beginning of the keying signal  quency which is an odd
integral multiple always lies between the same pair of suc-  of half the
line frequency is used, the second 10 cessive zero passages in successive
burst  multivibrator is automatically reset after a signals despite
variations in said nominally  time interval which  substantially . corres-
45 constant time interval.                     ponds to half the period of
said burst signal. 2. An apparatus as claimed in Claim         6. An
apparatus as claimed in Claim 4, 1. wherein the keying signal generator
corn-  wherein, where a burst signal with a fre- *                15 prises
a first and a second multivibator, the  quency which is an integral
multiple of the first multivibrator being of the monostable  line frequency
is used, the second multi- 50. type and being provided with a set input
vibrator is automatically reset after a time to which the horizontal
synchronizing pulse . interval which substantially corresponds to is
applied, a control input to which the  the period of said burst signaL 20
correction signal is applied, and an output    7. An apparatus as claimed
in any of at which an output pulse becomes available  the Claims 3 through
6, wherein the output 55 -   .           with a pulse duration which
depends on the  signal of the second multivibrator is applied correction
signal, whilst the second multi-  to the measuring circuit. vibrator has a
set input which is connected    8. An  apparatus substantially  as de- 25
to the output of the first multivibrator, and. scribed with reference to
Figures 1, 2 and which multivibrator is triggered  by the  4, or Figures 1,
2 and 6 of the accompany- 60 trailing edge of the output pulse o. the  ing
drawings. first multivibrator and produces the keying signal at its output.
R. J. BOXALL, 30   3. Apparatus as claimed in Claim  2,
Chartered Patent Agent, wherein the second multivibrator has a reset      .
Century House, input, to which a pulse which is determined
Shaftesbury Avenue, by the detected zero passage. of the burst
London, WC2H 8AS, signal is applied for resetting this second         Agent
for the Applicants. Printed for Her Majesty's Stationery Office by The
Tweeddale Press Ltd., Berwick-upon-Tweed, 1980. Published at the Patent
Office, 25 Southampton Buildings, London, WC2A 1AY, from which copies may
be obtained.    


