Note: Wthin nine nonths of the announcenent of the mention of the granting
of the European Patent, in the European Patent Journal, anyone can |odge
opposition at the European Patent Office to the European Pat ent granted.

The position nust be filed.in witing and be substanti at ed. It only
counts as | odged when the opposition fee has been paid (Article 99
Eur opean Patent Convention). Specificatgon In video recorders, it i'5 known

to record the video signal by frequency nodul ation of a picture carrier, on
so-cal |l ed oblique tracks which extend obliquely to the |ongitudinal
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In the course of this, one field is preferably recorded

along each such obligue track. Recording and scanning

are effe¢ted with two heads which each scan the oblique

tracks alternately.

In such equipment, the sound signal is recorded and
scanned by a stationary head, on a longitudinal track .
extending parallel to the edge of the tape and having a
width of about 1 mm. Thus for the recording and scanning
of the sound signal, it is the translational speed of the
tape and not the considerably higher relative speed between
head and tape on the oblique tracks which is decisive.

In practice, the translational speed of the tape has been
reduced to values of the order of magnitude of 2 cm/s in
order to increase the total playing time of a tape. This
low relative speed between the tape and the sound head

has a disadvantageous influence on the quality of the sound
signal recorded. A hi-fi quality can practically no longer
be achieved at this low relative speed. The recorded
sound signal only has a bandwidth of gbout 70 Hz to 7-10
KHz. Because of the narrow width of the longitudinal
track, there is also a relatively poor signal-to-noise
ratio. This becomes even worse during the recordlng of




t hen becones necessary. In itself, it. is conceivable to record the sound
signal together with the picture carrier on the oblique tracks, as on a

vi deo di sc. Neverthel ess, it has hitherto not been possible to realize
such™~a sol ution successfully in practice. On the one hand, th ai |l abl e
frequency range is already fully utilized. The range of about .3 Mz

I s taken up by the quadrature-nodul ated ghrom nance carrier reduced in
frequency and the rest of the frequency range is taken up by the frequency
spectrum of the nodul ated picture carrier. Recordi ng of a sound carrier
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order to romlnance carrier and the frequency spectrum of the picture
carrier is practlcally impossible as a result of the necessary
steep filter flanks for the chrominance carrier and the
picture carrier because of the errors which occur in phase
delay and envelope delay. On the other hand, when the
sound signal is recorded on the oblique tracks, a considerable
disturbance occurs as a result of the change of heads during
the reproduction. The change of heads is not disturbing
during the picture reproduction because it is effected
1% during the field blanking intervals. During the reproductlon
of the sound signal, however, this change of heads is
audible as a disturbing noise because the scanning of the
sound signal, modulated on a carrier for example, from the
tape is briefly interrupted each time with 50 Hz as a result
of the change of heads. The resulting needle-shaped
interference pulses with a fundamental frequency of 50 Hz
and a high proportion of harmonics produce a continuous
disturbing noise duriné the sound reproduction.
One possibility of reducing disturbances during the
- change of heads is described in US-A-3 346 702, A continuous
signal, fréquency—mddulated on a carrier, is recorded



reduce switching disturbances as a result of swtching over fromone
magnetic head to the next, the frequency-nodul ated signals are conveyed
thrqbgh switches in such a manner that the frequency- nodul ated signals of
the One track are switched over in relation to those of the othe rack
with a delay in tinme which lies within the overl appi ng range of @Eﬁ
recording tracks. After the denodulkati en of the individual track
conponents with interference conponents staggered in time in relation to
one another, the continuous signal is re-assenbled in a further switch by
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This possibility of reducing disturbances by means of
such a switching over is very expensive since, on the one
hand, the frequency-modulated signal of the one track
has to be switched over with a delay in time and on the
other hand, the demodulated signal has to be re-assembled
to form one signal from two signals suffering from interference
components, at the correct moment.
Another possibility of reducing disturbances due to the
change of heads is described by the inventor of this
I\ Application in the Application EP-A-61050 (published on the
29.9.82), in which, in a video recorder with helical recording
of the video signals by a plurality of rotating magnetic
heads, the sound signal is likewise recorded on the oblique
tracks by means of the same magnetic heads. Disturbances
in the sound signal through the change of heads are reduced
in that the head output signals are brought to different
amplitudes, for example by amplification of only one of the
two head output signals, before the sound FM demodulators,
and are then added.
It is the object of the invention to reduce the
disturbances occurring in the sound during the reproduction,
as a result of the change of heads, during the recording




This problemis solved by the invention described in Caiml1.

Advant ageous further devel opments of the invention are described in the
sub-clains. The invention is based on the follow ng considerations and
knoﬁrédge When the necessary swi tching over between the two eo heads
Is effected in the path of the scanned FM sound carrier, there

I nevitable shifts in phase in the sigrab & the inputs of the single FM
denodul ator. Such shifts in phase are recorded as signals in an FM de-
nodul at or and produce a disburbance in the a.f. signal at the output.
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wth the Beta?%pﬁ%&hcéa sound sfgnal. This disturbance occurs even
when the switching over is effected satisfactorily and
in an extremely short time. - A'switching-over in the a.f.
signal can be carried out, however, without a disturbance
becoming audible during the reproduction as a result. -
Such a switching-over is possible with ordinary commercial
switch components such as integrated switching circuits
for example, and is used in studio technology, for example
to mix in a replacement signal in the event of drop-out

W disturbances. The said disturbgnces as a result of a

shift in phase no longer occur because no switching over
is effected in the path of the sound carrier and the switching-
over in the a.f. signal is effected at a moment when both
video heads are delivering an uninterrupted sound carrier
as a result of the overlapping in their scanning times
and thus both FM demodulators are delivering an uninterrupted
a.f. sound signal.

It is true that the expenditure on circuitry is
increased as & result of the fact that altogether two FM
demodulators are necessary for one sound signal. This
additional expenditure can, however, by kept low by the



vi deo 2000 system and al so further systens with helical recording with a

plurality of video heads. A signal-to- noise ratio of > 50 dB can be
achiieved by the invention. This means that the change of heads no |onger
prodUtes any audi bl e di sturbance during the sound reproduction. xanpl e

of enbodi mnent of the invention is explained with reference to the\draw ng.

In this: Figure 1 shows a block circuit sdi_agram for the recording; Figure 2
shows a block circuit diagramfor the reproduction Figure 3 shows curves to
expl ain the node of operation of the circuit shown in Figure 2 and Figure 4
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60. A sound signal MNtgure §uanbwedch9vb@eﬂﬁwskymuhﬂemhﬁ ﬂ&ﬁe of operation
of the circuit shown in Figure 2 and

Pigure 4 shows g circuit which hgs been tried out in
practice for realizing the a.f. switchiﬁg-over for two
recorded sound signals. '

In Figure 1, the colour video signal is supplied from
the terminal 41 to the amplifier 2. The modulated PAL
chrominance carrier F of 4.43 MHz is evaluated by the filter 3
and reduced to a frequency of 0.63 MHz in the frequency
converter 4. This chrominance carrier F reaches the

. adding stage 5. The luminance signal Y is evaluated by the
s low-pass filter 6 and modulated on a carrier in the FM
modulator 7. This signal likewise reaches the adding stage
5. The output signal of the adding stage 5 is supplied
to the filter 8. This filter contains a band-pass 9 for
‘the chrominance carrier F reduced in frequency and a band-
pass 10 for the picture carrier modulated with the signal Y.
The band-pass 10 includes a stop position 11 at 1.92 MHz
and a further stop position 12 at 2.17 MHz. The output
of the filter 10 is connected to an input of the adding
stage 11, the output of which is connected to the series
connection of the two video heads 12, 13. The video heads
12, 13 record the signal alternately from field to field
on tracks which extend obliquely to the edge of the



via a preenphasis stage 15 serving to enphasize the high frequencies and
having a tinme constant of 50 [ERR]. - This FM nodul ator produces a sound
carrier frequency-nbdul ated with NF1 and having the frequency of 1.92 MHz
and“d deviation of + 50 KHz. This second sound carrier |ikew eaches the
addi ng stage 11. Thus al toget her, the chrom nance carrier F uced in -
frequency in the band-pass 9 of the filLtgr_10, the picture carrier
frequency-nodul ated with the signal Y in the band-pass 10, the sound
carrier nodulated with NF1 in the stop band 11 of the filter 8 and the

sound carrier fapRAueNen skl etedl @ th NF2 in the stop band 12 of the
filter 8 are recorded on the. ta The st.Q I 1o 1
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preamplifiers 1
11, 12 serve to reserve the frequency ranges taken up by the

sound carriers in the modulated picture carrier and to
reduce a disturbance of the sound by the picture signal.
The filter 8 is preferably realized by notch filters.
Supplying the chromingnce carrier F to the modulated picture
carrier before the filter 8 has the following advantage.
In itself, the chrominance carrier F only occupies the
frequency range which is indicated by the pass band 9 of the
filter 8, that is to say a frequency range of 0.63 MHz
N + 500 KHz. In practice, however, this modulated chrominance

carrier also has frequency components which are higher
and come within the frequency range which is occupied by
the two sound carriers. As a result, the chrominance
carrier can cause disturbances in the sound. In the circuit
illustrated, such frequency components of the chrominance -
carrier F are elimingted again in the region of the stop
positions 11, 12. In principle, however, the chrominance
carrier F may also be supplied directly to the adding stage
11 via the line 19. Then the filter 8 does not need to
have the pass band 9.

Figure 2 shows a reproduction circuit for the signal
recorded according to Figure 1. The signals from the



at the two inputs of the change-over switch 17. This is actuated fromthe
head-swi tching control unit 18 by the head-change pulse 19 at the beginning
of each field and del.ivers a continuous signhal at its output. Fromthis,

t he rom nance carrier F is evaluated by the |ow pass filter

converted back to the original PAL chrom nance-carrier frequenc 4.43

MHz in the frequency converter 19 and gupplied to the adding stage 21 via

t he band-pass filter 20. The nodul ated picture carrier is evaluated by

the filter 22 in the pass band 10 of Figure 1. The pass curve of the filter
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Picture carrier reaches the FM demodulator 23 which delivers
the luminance signal Y to the adding stage 21 via the low-
pass filter 24. Thus the colour video signal for the
picture reproduction appears at the output of the adding
stage 21.
The outputs of the preamplifiers 15, 16 are also °
taken to two selective amplifiers 25, 26 which are tuned
to the frequency of 1.92 MHz. The selectivély evaluated
sound carriers reach two FM demodulators 27, 28. Thus the
demodutator 27 delivers the sound signal NFa from the
Nt video head 12 and the demodulator 28 the sound signal NF1b
from the video head 13. Lying in the path of these a.f.
sound signals is the change-over switch 29 which is likewise
actuated by the head-change pulse. The change-over switch
29 delivers the continuous sound signal NF1 which comes
from the video head 12 and from the video head 13 alternately
from field to field. This signal is conveyed via the
de-emphasis stage 30 with a time constant of 50 ps and
appears at the terminal 31 as the corrected sound signal
NF1 which no longer has any disturbances as a result of
the change of heads.
In the same manner, the continous sound signal NF2
is obtained at the terminal 38 by means of the amplifiers




32, 33 and the correspondi ngly tuned FM denodul ators 34, 35 as well as the
change-over switch 36 and the de-enphasis stage 37. The signals NF1l, NF2
are .a,stereo sound signal. They nmay al so represent a sound signal in

di fferent |anguages. Figure 3a shows the nodul ated picture carrier at the

out put of the change-over switch 17 for successive fields ' each have a
duration of 20 ms. The areas illustrategg which are hatch | ternately
horizontally and vertically, therefore correspond to parcels of picture
carriers which cone alternately fromthe two video heads 12, 13. The
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to the processthigs otinép sameliysthealfidfad. blanking time, no picture
reproduction takes place. A noise signal would result,
however, for the sound reproduction. Figure 3b shows the
modulated sound carrier at the output of the amplifier 25
and Figure 3¢ the modulated sound carrier at the output of
the amplifier 26. The scanning by the video heads 12, 13
has an overlapping region so that for a period of about 1 ms
there is a sound carrier present from the head 12 and also
o a sound carrier from the head 13. The a.f. signal according
St to Figure 3d results through demodulation of the sound carrier
according to 3b and the a.f. signal according to Figure 3e
resgl?s through demodulstion of the sound carrier according
to 3c. Thus the a.f. signals obtained likewise have an
~overlapping region. At each of the moments t1, t2, t3,
t4...the switching-over with the change-over switch 29 is
effected. Here, therefore, a hard change-over, without
inertia, between the a.f. signals according to Figure 34
and Figure 3e is effected. As a result, a continuous
a.f. sound signal according to Figure 3f ensues, which
ig gvailable at the terminal 31 and does not contain any
noise signals which are audible during the sound reproduction.
The same applies to the processing of the sound signal NF2.



Figure 4 shows a construction for the change-over switches 29 and 36 in
Fi gure 2. The signals NFla, NFlb, NF2a and NF2b are applied, in the

manner illustrated, to. - an integrated circuit of-the type MC 14066 acting as
a switch. In addition, this is controlled by the two head-chan pul ses 19a
and 19b in phase opposition. The pul ses 19a cause the switch -over in

the path of the signal NF1l correspondingqtq the switch 29 in Figure 2 and
t he pul ses 19b cause the switching-over in the path of the signal NF2 .
corresponding to the switch 36 in Figure 2. An |1 C of the type MC 14066 B
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vi déo heads (12, 13%ngre flratpﬁgﬁgéed continuausly to two separate FM

demodul at or s §3730,80TQATaEE 1ng cdfictitover (29; 36) is effected
after the dernpaténtoCiaimsthe a.f. pnth and the switching-over is carried
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over | appi ng reoxedi algnalyi wbereignal pisitture carrier frequency-modulated
' 'with the video signal and a sound carrier frequency-modulated
with the sound signal and lying within the frequen¢y spectrum
of the picture carrier are recorded on oblique tracks of
the recording medium by two video heads (12, 13) alternating
periodically, while both video heads (12, 13) are effective
at the same time in overlapping zones and, during the
reproduction, the output signals of the two video heads
_ (12, 13) are applied on the one hand to the video signal
St | path (17-24) and on the other hand to the sound signal
path (25-31; 32-~38) and a switching-over (17) is effected
in the video signal path between the signals coming from
the video heads (12, 13) at moments during the overlapping
ranges, characterised in that, during the reproductién,
in order to reducé disturbances in the sound as a result
of the change of heads, the sound carriers (Figures 3b,c)
delivered by the video heads (12, 13) are first applied
continuously to two separate FM demodulgtors (27, 28; 34,35),

then a gwitching-over (29; 36) is effected after the
demodulators in the a.f. path and the switchingc-over is

carried out by the same head-change pulse (19) which switches
over the path of the modulated picture carrier between the

video heads (12,13) in the overlapping range in the video
signal path.
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- 11 - Figure 4 shows a construction for the change-over sw tches 29 and 36
in Figure 2. The signal s NFla, ” mm,mn 2b are applied, in the
manhner illustrated, to an integra ” e type MC 14066 acting as
a switch. In addition, this is controfléd By fhe*two head- chan pul ses 19a-
and 19b in phase opposition. The pul ses 19a cause the switc -over in
the path of the signal NF1l correspondingqtQ the switch 29 in Figure 2 and

the pul ses 19b cause the switching-over 1n the path of the signal NF2
corresponding to the switch 36 in Figure 2. An |1 C of the type MC 14066 B
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sound signal, wherein a picture carrier frequency-modulated
with the video signal and a sound carrier frequency-modulated
with the sound signal and lying within the frequency spectrum
of the picture carrier are recorded on oblique tracks of
the recording medium by two video heads (12, 13) alterhating
periodically, while both video heads (12, 13) are effective
at the same time in overlapping zones and, during the
reproduction, the output signals of the two video heads

. (12, 13) are applied on the one hand to the video signal

— path (17-24) and on the other hand to the sound signal
path (25-31; 32-38) and a switching-over (17) is effected
in the video signal path between the signals coming from
the video heads (12, 13) at moments during the overlapping
ranges, characterised in that,-during the reproductién,
in order to reduce disturbances in the sound as a result
of the change of heads, the sound carriers (Figures 3b,c)
delivered by the video heads (12, 13) are first applied
continuously to two separate FM demodulstors (27, 28; 34,35),
then a switching-over (29; 36) is effectéd after the
demodulators in the a.f. path snd the switchinv-over is
carried out by the same head-change pulse (19) which switches

over the path of the modulated picture carrier between the

video heads (12,13) in the overlapring range in the video
signal path.
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12 - 2. A recorder according to Claiml, Lnﬂ that, during the

" recording, a filter (8) having a stop po mm,’m “!Bt the frequency of
ca

the~$ound carrier or each of -a plurality 6f %o lies i e
path of the nodul-ated picture carrier. 3. A recorder accordlng to m 2
characterised in that a nodul ated chtoppnance carrier (F) is added to the .
nodul ated picture carrier before the filter (8) and the filter. (8) has a
passband (9) for the chrom nance carrier (f) and its side bands. 4. A
recorder accordi ng 2. Lreécoriier wcenrdingetioi dlahmt 1t woharaedeqdisederin
which are dis gq;edfd fl{{wc‘_y é&réﬁggt | onel 94 Qe(g ohh Pa g ded

for the recor reo Si A recor Im 1,

characteri sedPIOﬁ th’lél ,cmaan}geat)v%he sﬂmqneacyzgf sby ap ﬁmn;@(xéd in
the formof i 6&“3@&%‘113%15\/! tﬂwﬁj%&'téeuﬁ@ 8reidre, 14ese in GHOWath
vi deo si gnal F&g%ke 2 & ulé%e&”ﬁ%%%&égngérr e}:chlng over of heads

3. A recorder according to Claim 2, characterised
in that a modulated chrominance carrier (¥) is added to the
‘modulated picture carrier before the filter (8) and. the
filter (8) has a passband (9) for the chrominsnce carrier (f)

- and its side bands.
St

4, A recorder according to Claim 1, characterised
in that two sound carriers which are displaced in frequency
in relation to one another are recorded for the recording
of a stereo signal.

5. A recorder according to Claim 1, characterised
in that the change-over switches (29, 3%6) are constructed
in the form of integrated switching circuits. (Figure #4).
Figure 1

Colour video signal
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Figure 2
Colour video signal
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