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1. The apparatus comprising left and right com- - This invention relates to
multi-channel stereo   posite signal input terminals 1 and 2 to which the
producing apparatus.                              left and right composite
signals [err] and [err] are When a film is shown in a cinema, the audio   5
supplied. The terminals 1 and 2 are connected to signal is generally
reproduced by means of a       the input side of a balancing circuit 3
which pro- Dolby surround-phonic 4-channel stereo reproduc-    duces left
and right composite signals [err] and [err] ing system, so as to produce
realistic sound.      which are so balanced as to localize an acoustic When
a cinema film is made, a video signal is   image normally. recorded, and at
the same time left front sound,  10   The outputs of the balancing circuit
3 are con- right front sound, centre front sound and rear     nected
through amplifiers 4 and 5 to left and right sound are respectively
recorded. In this case, a left  front loudspeakers 6 and 7 which
respectively re- front signal [err], a right front signal [err], a centre
front  produce the left and right composite signals LT and signal F and a
rear signal B are respectively en-   [err] supplied to the terminals 1 and
2. coded and recorded. To improve the signal-to-  15      Also, the outputs
of the balancing circuit 3 are noise (S/N) ratio of the rear signal B,
there is   connected to the input of a mixing circuit 8 which employed a
so-called modified B-type Dolby sys-    generates the sum signal [err]. The
output of the tem, in which a high frequency component of fre-    mixing
circuit 8 is connected through an amplifier 9 [err]uency higher than 1 kHz
is emphasized by a       to a centre front loudspeaker 10 which reproduces
edetermined amount. Figure 3 shows a frequen-   20  the sum signal [err]
developed at the output of cy vs. response characteristics where the
recording  the mixing circuit 8. level is at 0 dB, -10 dB, -20 dB and -30
dB in this    Further, the outputs of the balancing circuit 3 modified
B-type Dolby system.                       are connected to the input of a
subtracting circuit The left front signal [err], the right front signal
[err],  11 which generates the left and right composite the centre front
signal F and the rear signal B are  25  signals [err] and [err] from which
the monaural compo- then further encoded to form a left composite sig-
nents are removed. The output of the subtracting nal [err] and a right
composite signal RT which are   circuit 11 is connected to the input of a
delay respectively expressed as [err] = [err]+F/2 + B/2 and   circuit 12
which generates at its output side a [err] + F/2-B/2.These signals [err]
and [err] are opti-  delayed difference signal[err], delayed by a cally
recorded, in the case of, for example, a   30  predetermined time. Thus, a
front localization im- 35mm film, at a sound track portion located at a
pression and a sound field widening impression are predetermined position
of the film, using a bright-  obtained. The output of the delay circuit 12
is ness change system which carries out the record-    connected to the
input of a low-pass filter 13 for ing on the basis of change of light and
shade.      passing therethrough a signal of a low frequency When the film
is shown, the signals LT and RT thus   35  band, and the filter 13
generates at its output the optically recorded are decoded so as to produce
delayed difference signal [err] in which a clock the left composite signal
[err], the right composite   pulse component resulting from passing the
signal signal [err], a sum signal [err], and a difference  through the
delay circuit 12 has been removed, ignal LT-RT. These four signal are
reproduced by a  and frequencies higher than a predetermined fre- left
front loudspeaker, a right front loudspeaker, a   40  quency are removed,
so as to balance the low centre front loudspeaker and a rear loudspeaker.
In  frequency component which is deficient in the dif- this case, since the
high frequency component of   ference signal [err]. The output of the
low-pass the rear signal B has been pre-emphasized by the   filter 13 is
connected to the input of a de-emphasis modified B-type Dolby system as
described above,   circuit 14 which attenuates the high frequency upon
reproducing, the high frequency component  45  component of the delayed
difference signal [err] of the difference signal [err] is attenuated (de-
RT) higher than 1 kHz, thus producing a delayed emphasized) so as to make
the total frequency       difference signal [err] in which the total fre-
characteristic flat relative to the rear signal B.  quency characteristic
of the rear signal B of which When the audio signal is reproduced by such a
4-   the high frequency component higher than 1 kHz channel stereo
reproducing system, the sound ef-  50  has been emphasized is made flat.
The output of fect is enhanced and realistic.                    the
de-emphasis circuit 14 is connected through Magnetic tapes and video discs
of the screen    amplifiers 15 and 16 to left and right rear loud- music or
the motion picture itself are also available  speakers 17 and 18 by which
the delayed dif- on the market. In this case, since the signals re-
ference signal [err] in which the frequency corded on the magnetic tape and
the video disc   55  characteristic of the rear signal B is made flat, is
are the composite signals [err] and [err] as described    reproduced.
above, there has been proposed a multi-channel         In this apparatus,
the left and right composite stereo reproducing apparatus illustrated in
Figure  signals [err] and [err] are reproduced from the left and 2    
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loudspeakers 6 and 7, the sum signal      Figure 2 is a block diagram of an
embodiment LT+ RT is reproduced from the centre front loud-      of
multi-channel stereo reproducing apparatus speaker 10 and the delayed
difference signal [err]    according to the present invention; and [err])
is reproduced from the left and right rear loud-    Figure 3 is a frequency
vs. response graph. speakers 17 and 18. Consequently, the sound ef-   5
In the embodiment shown in Figure 2, the fect is enhanced to produce good
stereo presence.  output of the low-pass filter 13 is connected to the
However, with this apparatus, when reproduc-   input of the de-emphasis
circuit 14 and to one fixed ing a recording medium, such as a record disc
or a  contact 19a of a change-over switch 19. In this cassette tape on
which only the standard 2-channel  case, the de-emphasis circuit 14 is
modified to de- stereo signal formed of the left front signal [err] and
10  emphasize the high frequency component of the the right front signal
[err] are recorded, since the   audio signal pre-emphasized by the modified
B- delayed difference signal [err]  from the delay  type Dolby system,
thereby to make the total fre- circuit 12 passes through the de-emphasis
circuit  quency characteristic flat. The frequency character- 14, its high
frequency component higher than 1     istic of the de-emphasis circuit 14
may be such KHz Is attenuated. Then, the delayed difference   15  that when
the signal level is about 30 dB, a signal signal [err] in which the high
frequency com-  level of a signal higher than about 4 kHz is em- ponent has
been attenuated is reproduced from the  phasized by 5dB. left and right
rear loudspeakers 17 and 18, so that    The output of the de-emphasis
circuit 14 is the high frequency component of the sound repro-   connected
to the other fixed contact 19b of the duced by the rear loudspeakers is
attenuated un-  20  switch 19, and a movable contact 19c thereof is
naturally. Thus, satisfactory stereo presence cannot  connected through the
amplifiers 15 and 16 to the be obtained.
left and right rear loudspeakers 17 and 18, where- A different sound system
for cinema use is      by the de-emphasis circuit 14 can be by-passed, if
disclosed in Japanese patent specification JP-A-   necessary. Otherwise the
arrangement is as shown 54/62801 (GB-A-2 006 583), while Japanese patent
25  in Figure 2. specification JP-A-49/120201 discloses a low-pass      In
this embodiment, when the movable contact filter which can be selectively
by-passed in a 2-   19c engages the fixed contact 19b, the circuit channel
or 4-channel stereo mode apparatus.         arrangement is effectively the
same as that of According to the present invention there is     Figure 2.
Accordingly, the left front signal [err], the provided a multi-channel
stereo reproducing ap-  30  right front signal [err], the centre front
signal F and paratus for reproducing  a recording medium        the rear
signal B have been encoded respectively wherein a left front signal [err],
a right front signal [err],  to form the left and right composite signals
LT and a centre front signal F and a rear signal B have   [err]  which  are
respectively  expressed  as been encoded to form left and right composite
[err]+F/2 + B/2 and [err]+F/2-B/2. Thus when recorded   signals  [err]
and   [err],  where  35  reproducing from a recording medium on which a
[err]+F/2+B/2 and [err]+F/2-B/2, and where          high frequency
component of the rear signal B the high frequency component of said rear
signal B  higher than 1 kHz has been pre-emphasized by the has been
pre-emphasized, the apparatus compris-     modified B-type Dolby system and
recorded; for ing:                                           example, a
video disc on which screen music re- a reproducing circuit for reproducing
said left com-   40  corded for a film is recorded, the left composite
posite signal [err], said right composite signal [err] and  signal [err]+
F/2 + B/2 is reproduced from the a sum signal [err]; and
left front loudspeaker 6, the right composite signal a reproducing circuit
for reproducing a difference  [err] + F/2-B/2 is reproduced from the right
front signal [err]through a delay circuit and a de-     loudspeaker 7, the
sum signal LT+RT=  +RF+F emphasis circuit;                             45
of the left composite signal LT and the right com- characterized by:
posite signal [err] is reproduced from the centre front means for
by-passing said de-emphasis circuit      loudspeaker 10, and the delayed
difference signal when reproducing a recording medium on which a     [err]
+ B) is reproduced from the 2-channel stereo signal formed of only said
left and  left and right rear loudspeakers 17 and 18. In this right front
signals [err] and [err] is recorded.    so  case, since the delayed
difference signal [err] The invention will now be described by way of   =
[err] + B) is reproduced such that its high example with reference to the
accompanying draw-   frequency component is attenuated by the de-em- ings,
throughout which like parts are referred to by  phasis circuit 14 and such
that its total frequency like references, and in which:
characteristic relative to the rear signal B is made Figure 1 is a block
diagram  of a previously  55  flat, the sound effect can be enhanced to
produce proposed multi-channel stereo reproducing ap-    stereo presence as
obtained in a concert hall or paratus;
cinema. 3    5                 EP 0 249 640 B1                     6 



With this embodiment, it is possible to repro-      (12) and a de-emphasis
circuit (14); duce the standard 2-channel stereo signal formed
characterized by: only of the left and right front signal [err] and [err],
in   means (19) for by-passing said de-emphasis which the centre front
signal F and the rear signal   circuit (14) when reproducing a recording
me- B are not present. In this case, when the left and   5  dium  on which
a 2-channel stereo signal right front signals [err] and [err] are supplied
to the left  formed of only said left and right front signals and right
composite signal input terminals 1 and 2,    LF and RF is recorded. the
left and right front signals [err] and [err] are repro- duced from the left
and right loudspeakers 6 and 7,  2. Apparatus according to claim 1 wherein
said the sum  signal [err] is reproduced from the   10    by-pass means
(19) comprises a change-over centre front loudspeaker 10, and the delayed
dif-      switch (19) having a pair of fixed contacts (19a, ference signal
[err] is reproduced from the        19b) and a movable contact (19c), said
pair of rear loudspeakers 17 and 18. In addition, since the    fixed
contacts (19a, 19b) being respectively movable contact 19c engages one
fixed contact          connected to the input and output sides of said 19a
to by-pass the de-emphasis circuit 14, thereby   15  de-emphasis circuit
(14), and said movable directly connecting the output of the low-pass
filter  contact (19c) being connected to the output 13 to the amplifiers 15
and 16, without attenuating    side of said reproducing circuit (3, 11).
the high frequency component of the delayed dif- ference signal [err]
obtained at the output of the  3. Apparatus according to claim 2 wherein
said [err]w-pass filter 13, this delayed difference signal At-  20
de-emphasis circuit (14) has a frequency char- ([err] can be reproduced.
When the delayed dif-       acteristic in which a signal level of a high
ference signal [err] is reproduced together        frequency is emphasized
in response to a sig- with the left front signal [err], the right front
signal [err]  nal level of said difference signal [err]. and the sum signal
[err], it is well known that stereo presence can be increased and hence the
25  4. Apparatus according to claim 3 wherein said atmosphere of a concert
hall or cinema can be          frequency characteristic is such that when
the obtained.                                              signal level is
about 30 dB, a signal level of a While in the above embodiment, the
invention        signal higher than about 4 kHz is emphasized is applied to
a multi-channel stereo reproducing      by 5 dB. apparatus for reproducing
a recording medium on   30 which a multi-channel stereo signal in which the
5. Apparatus according to claim 1 wherein said rear signal B has been
pre-emphasized by the           delay circuit (12) comprises a digital
circuit modified B-type Dolby system  is recorded, the         having an
AID converter and a D/A converter. invention is not limited to this, but
can be applied to a multi-channel stereo reproducing apparatus for  35
Patentanspriiche reproducing a recording medium on which a signal
pre-emphasized by another noise reduction system    1.
Mehrkanalstereowiedergabegergt zur Wieder- has been recorded, or an
apparatus in which the        gabe eines Aufzeichnungsmediums, wobei ein
.Above delay circuit is formed of a digital circuit    linkes vorderes
Signal 4, ein rechtes vorderes comprising an A/D converter and a D/A
converter.    40  Signal RF, ein zentrales vorderes Signal F und ein
hinteres Signal B zur Bildung eines linken Claims
und rechten zusammengesetzten aufgezeich- neten Signals LT und RT kodiert
sind, wobei LT 1. A multi-channel stereo reproducing apparatus         = LF
+ f/2 + B/2 und RT = RF + F/2 - B/2 for reproducing a recording medium
wherein a   45   ist, und wobei die hohe Frequenzkomponente left front
signal [err], a right front signal [err], a    des hinteren Signals B
vorverzerrt worden ist, centre front signal F and a rear signal B have
mit been encoded to form left and right composite       elner
Wiedergabeschaltung (3, 8) zur Wieder- recorded  signals  [err]  and
[err],  where             gabe des linken zusammengesetzten Signals [err] +
F/2 + B/2 and [err] + F/2-B/2, and   50  LT, des rechten zusammengesetzten
Signals where the high frequency component of said          RT und eines
Summensignals LT + RT., und rear signal B has been pre-emphasized, the
einer Wiedergabeschaltung (3, 11) zur Wieder- apparatus comprising:
gabe eines Differenzsignals LT - RF durch eine a reproducing circuit (3, 8)
for reproducing said   Verzogerungsschaltung (12) und eine Entzer- left
composite signal LT, said right composite  55  rungsschaltung (14), signal
RT and a sum signal [err]; and             gekennzelchnet durch a
reproducing circuit (3, 11) for reproducing a     eine Einrichtung (19) zur
OberbrUckung der difference signal [err] through a delay circuit
Entzerrungsschaltung (14), wenn ein Aufzeich- 4    I !IIci 1liii alI I/IIID
11 ii 
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embodiment, it is possible to repro-      (12) and a de-emphasis circuit
(14); duce the standard 2-channel stereo signal formed       characterized
by: only of the left and right front signal 4F and RF. in  means (19) for
by-passing said de-emphasis 1.shich the contra front signal F and the rear
signal   circuit (14) when reproducing a recording me- B are not present.
In this case, when the left and    o  dium  on which a 2-channel stereo
signal right front signals 4p and RF are supplied to the left  formed of
only said left and right front signals and right composite signal input
terminals 1 and 2,    Lp and RF is recorded. the left and right front
signals L4 and RF are repro- duced from the left and right loudspeakers 6
and 7,  2. Apparatus according to claim 1 wherein said the sum  signal L +
RF is reproduced from the   lo     by-pass means (19) comprises a
change-over centre front loudspeaker 10, and the delayed dif-      switch
(19) having a pair of fixed contacts (1 9a, ference signal At(LP-RF) is
reproduced from the        19b) and a movable contact (19c), said pair of
rear loudspeakers 17 and 18. In addition, since the    fixed contacts (19a,
19b) being respectively movable contact 19c engages one fixed contact
connected to the input and output sides of said 19a to by-pass the
de-emphasis circuit 14, thereby   ts  de-emphasis circuit (14), and said
movable directly connecting the output of the low-pass filter  contact (1
9c) being connected to the output 13 to the amplifiers 15 and 16, without
attenuating    side of said reproducing circuit (3, 11). the high frequency
component of the delayed dif- zsqrence signal t(LF-RF) obtained at the
output of the  3. Apparatus according to claim 2 wherein said K,,w-pass
filter 13, this delayed difference signal At-  20  de-emphasis circuit (14)
has a frequency char- (LFRF) can be reproduced. When the delayed dif-
acteristic in which a signal level of a high ference signal At(Lp-RF) is
reproduced together        frequency is emphasized in response to a sig-
with the left front signal LF, the right front signal RF  nal level of said
difference signal LT-RT. and the sum signal LF + RF, it is well known that
stereo presence can be increased and hence the   25  4. Apparatus according
to claim 3 wherein said atmosphere of a concert hall or cinema can be
frequency characteristic is such that when the obtained.
signal level is about 30 dB, a signal level of a While in the above
embodiment, the invention        signal higher than about 4 kHz Is
emphasized is applied to a multi-channel stereo reproducing       by 5 dB.
apparatus for reproducing a recording medium on   30 which a multi-channel
stereo signal in which the   5. Apparatus according to claim 1 wherein said
rear signal B has been pre-emphasized by the           delay circuit (12)
comprises a digital circuit modified B-type Dolby system  is recorded, the
having an AID converter and a D/A converter. invention is not limited to
this, but can be applied to a multi-channel stereo reproducing apparatus
for  35   PatentansprUche reproducing a recording medium on which a signal
pre-emphasized by another noise reduction system   1.
Mehrkanalstereowiedergabegerat zur Wieder- has been recorded, or an
apparatus in which the        gabe eines Aufzeichnungsmediums, wobei ein
Kbove delay circuit is formed of a digital circuit       linkes vorderes
Signal L4, ein rechtes vorderes comprising an A/D converter and a D/A
converter.    40  Signal RF, ein zentrales vorderes Signal F und ein
hinteres Signal B zur Bildung eines linken Claims
und rechten zusammengesetzten aufgezeich- neten Signals LT und RT kodiert
sind, wobei LT 1. A multi-channel stereo reproducing apparatus         = Lp
+ F/2 + B/2 und RiT = RF + F/2 - B/2 for reproducing a recording medium
wherein a   45   ist, und wobei die hohe Frequenzkomponente left front
signal LF, a right front signal RF, a   des hinteren Signals B vorverzerrt
worden ist, centre front signal F and a rear signal B have      mit been
encoded to form left and right composite      einer Wiedergabeschaltung (3,
8) zur Wieder- recorded  signals  LT  and   RT,  where             gabe des
linken zusammengesetzten Signals LT=LF+F/2+B/2 and RT=RFi  F/2-B12, and
50         LT, des rechten zusammengesetzten Signals where the high
frequency component of said          RT und elnes Summensignals LT + RT,
und rear signal B has been pre-emphasized, the          einer
Wiedergabeschaltung (3, 11) zur Wieder- apparatus comprising:
gabe eines Differenzsignals LT - RT durch eine a reproducing circuit (3, 8)
for reproducing said   Verzbgerungsschaltung (12) und eine Entzer- left
composite signal LT, said right composite  55  rungsschaltung (14), signal
RT and a sum signal LT + RT; and             gekennzelchnet durch a
reproducing circuit (3, 11) for reproducing a     eine Einrichtung (19) zur
Oberbrickung der difference signal LT-RT through a delay circuit
Entzerrungsschaltung (14), wenn ein Aufzeich- 4    
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nungsmedium, auf welchem ein nur aus dem           d'un support
d'enregistrement sur lequel un linken und rechten vorderen Signal L4 und RF
signal st6rdo a deux canaux constitu6 par seu- gebildetes
2-Kanalstereosignal adugdzeichnet        lement iesdits signaux avant
gauche et avant _R    ist.
droit LF et RF est enregistre. 5 2. Gerat nach Anspruch 1, wobei die
Oberbrlk-       2. Dispositif selon la revendication 1, dans loquel
kungseinrichtung (19) einen Umschalter (19)         ledit moyen de
d~rivation (19) comprend un mit einem  Paar fixierter Kontakte (19a, 19b)
commutateur de permutation (19) qui comporte und elnem beweglichen Kontakt
(19c) aufweist,       une paire de contacts fixes (1 9a, 19b) et un wobei
das Paar fixierter Kontakte (1 9a, 19b)  io   contact mobile (19c), ladite
paire de contacts mit der Eingangs- bzw. Ausgangsseite der Ent-      fixes
(19a, 18b) etant respectivement connec- zerrungsschaltung (14) verbunden
sind, und          t6e aux c8t6s d'entr6e et de sortie dudit circuit wobel
der bewegliche Kontakt (19c) mit der          de d6-accentuation (14) et
ledit contact mobile Ausgangsseite der Wiedergabeschaltung (3,
(19c) 6tant connecte au cot6 de sortie dudit 11) verbunden ist.
15       circuit de reproduction (3, 11). 3. Gerdt nach Anspruch 2, wobei
die Entzer-         3. Dispositif solon la revendication 2, dans lequel
rungsschaltung (14) eine Frequenzcharakteri-       ledit circuit de
de-accentuation (14) pr6sente stik aufweist, be! welcher ein Signalpegel
einer    une caractdristique de fr6quence dans laquelle hohen Frequenz in
Abhgnglgkeit von einem   20       un niveau de signal d'une fr6quence
dlev~e est Signalpegel des Differenzsignals (LTrRT) ange-     accentu6 en
reponse a un niveau de signal hoben wird.
dudit signal de differenco LT - RT. 4. Gerat nach Anspruch 3, wobei die
Frequenz-       4. Dispositif selon la revendication 3, dans lequel
charakteristik derart ist, daB, wenn der Signal-  25  ladite
caracteristique de fr6quence est telle pegel etwa 30dB ist, ein Signalpegel
eines          que lorsque le niveau de signal est d'environ Signals von
mehr als etwa 4 kHz um 5 dB             30 dB, un niveau de signal d'un
signal sup6- angehoben wird.                                     rieur a
environ 4 kHz est accentu6 de 5 dB. 5. Gerdt nach Anspruch 1, wobei die
Verzoge-  30  5. Dispositif selon la revendication 1, dans lequel
rungsschaltung (12) eine digitale Schaltung mit    ledit circuit de retard
(12) comprend un circuit einem  AlD-Wandler und elnem D/A-Wandler
num6rique  comportant  un  convertisseur aufweist.
analoglque/num6rique (A/N) et un convertis- seur num6rique/analogique
(N/A). Revendlcatlons                                 35 1. Dispositif de
reproduction st6rdo multicanal pour reproduire un support d'enregistrement
dans lequel un signal avant gauche L4, un signal avant droit RF, un signal
avant central F   40 et un signal arriere B ont et6 codes pour former des
signaux enregistr6s composites gauche et droit LT et RT ob LT = LF + F12 +
B/2 et Rr = RF + F/2 - B/2 et dans lequel la composante haute friquence
dudit signal arrie-  45 re B a 616 pr6-accentu6e, le dispositif compre-
nant: un circuit de reproduction (3, 8) pour.re- produire ledit signal
composite gauche LT, ledit signal composite droit RT et un signal de som-
so me LT + RT ; et un circuit de reproduction (3, 1 1) pour reproduire un
signal de difflrence LT - RT au travers d'un circuit de retard (12) et d'un
circuit de d6-accentuation (14);                   55 caract6ris6 par: un
moyen (19) pour d6river ledit circuit de dd-accentuation (14) lors de la
reproduction 5    


