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The term "tapping" is not to be understood to mean only an output of the
delay line which is The invention relates to an apparatus for
situated at a specific time interval from the input generating  a
pseudo-stereo  signal, which          and the output of the delay line. The
input and the apparatus comprises:                           5    output of
a delay line may also be regarded as [err]-an input terminal for receiving
a mono signal,   tappings. -at least two signal channels coupled to the
An apparatus in accordance with the invention input terminal, each signal
channel comprising a    comprises at least two signal channels each delay
line having an input and an output, the       comprising one delay line. It
is obvious that in the output being fed back to the input, and        10
case of a larger number of parallel signal -a first and a second
signal-combination unit      channels a better pseudo-stereo signal can be
each having an output, which outputs are coupled    obtained. If only two
signal channels are available to a first and a second output terminal,
respec-     the first tapping of each of the two delay  lines tively, for
supplying a first and a second output   does not coincide with the second
tapping signal.                                       15   thereof. If they
were to coincide identical signals Such  apparatus is disclosed  in "A  new
would be obtained on the outputs of the two approach to high speed digital
signal processing    signal-combination units, which would not give based
on microprogramming" by K. Sekiguchi,         the impression of a
stereophonic signal. preprint No. 1841 (A-1) of the 70th Convention of
In the case of more than two signal channels the Audio Engineering Society,
held from  30   20   the first tapping of the delay line of a signal
October-2 November, 1981 in New York and            channel may coincide
with the second tapping published in J. Audio Eng. Soc., Vol. 31, No. 7,
thereof. However, this is not advisable because July/August, 1983, pages
517 to 520. The known       such a signal channel will not contribute to an
apparatus (see in particular Figure 2) comprises     improvement of the
pseudo-stereo signal. eight signal channels each comprising a delay    25
It is to be noted that an apparatus is known line in a feedback loop (also
referred to as a comb  from the publication "Natural sounding artificial
filter), the outputs of the delay lines of the first  reverberation" by M.
R. Schroeder, see the Jour- four signal channels being coupled to an input
of    nal of the Audio Eng. Soc., July, 1962, Vol. 10, No. one
signal-combination unit and the outputs of       3 pages 219-223, in
particular Figure 7, which the delay lines of the other four signal
channels   30   apparatus  comprises  four  parallel  signal being coupled
to an input of the other signal-      channels, each signal channel
comprising a comb combination unit. The.delays in the delay lines
filter C. However, all comb filters comprise two have been selected so that
two signals with a low   tappings, the first tapping of each delay line
degree of correlation appear on the output ter-      coinciding with the
second tapping thereof, and minals, which signals give the impression of a
35   coinciding with the output of the said delay line. stereophonic
signal.                                The output signals of the delay
lines are applied The known apparatus has the disadvantage that      to a
matrix circuit directly and after inversion, it requires many components
and, in particular,     which circuit is not shown in more detail. If the
many delay lines in order to obtain the desired     output signals of the
delay lines are fed directly to pseudo-stereo signal.
40   a first signal-combination unit and after inversion If such delay
lines are constructed as charge-     to a second signal-combination unit
(which is not transfer devices, for example bucket-brigade or
described in the publication), such an apparatus charge-coupled devices, or
as shift registers, a    will become less suitable as an apparatus for
comparatively large number of storage locations      generating a
pseudo-stereo signal, because this is required. The invention aims at
providing an    45   apparatus will not be mono-compatible. More apparatus
which is also capable of generating a      particularly, if the output
signals of the two signal- pseudo-stereo signal but which employs a sub-
combination units are added together this does stantially smaller number of
components (in par-     not yield a mono signal but a signal which is
ticular delay lines), so that a significant saving (of  equal to zero,
which is highly undesirable. storage capacity) can be achieved.
50     An embodiment of the invention may be further According to the
invention the apparatus is        characterized in that viewed in time the
first characterized in that the delay lines are each      tappings of half
the number of delay lines are provided with first and second tappings, the
first  situated before the second tappings and, con- tappings of the delay
lines being coupled to an     versely, the second tappings of the other
delay input of the first signal-combination unit, the    55   lines are
situated before the first tappings if the second tappings of the delay
lines being coupled     number n of said signal channels is even, and to an
input of the second signal-combination unit,   viewed in time the first
tappings of and the first tapping of each of at least two of said delay
lines not coinciding with the second tapping                      n+1
thereof. The invention is based on the recognition    60 of the fact that
the delay lines can be used several                      2 times, i.e. that
two different signals can be taken from two different tappings of one delay
line,       of the delay lines are situated before the second which signals
each contribute to the signals con-    tappings and conversely the second
tappings of stituting the pseudo-stereo signal.            65 2  



3                   0 142 213                       4 [err]
output terminals of the apparatus, the delay time of the first reflections
in the reverberation pro- vided by the apparatus and the delay time with
which the reverberation occurs, are variable. [rer]  the delay lines are
situated before the first    5  An embodiment of the invention which com-
happings if the number n is odd. Thus, it is         prises six signal
channels with associated delay achieved that the reflections are as
uniformly as   lines, and in which the inputs of three of the six possible
distributed in time over the two output    delay lines constitute the first
tappings of these signals. If, viewed in time, all the first tappings
delay lines and the inputs of the other three delay were situated before
the associated second tap-   10   lines constitute the second tappings of
these pings a signal applied to the input terminal would  delay lines, may
be further characterized in that of appear sooner on the first output
terminal than on  said three first tappings which are constituted by the
second output terminal, which is of course      the inputs of the
associated delay lines at least undesirable. Therefore, it is ensured that
viewed   one tapping is coupled to the first signal-combi- in time a number
of first tappings are situated    15   nation unit via an inverting element
and at least before the second tappings and a number of first    one
tapping is not coupled via an inverting tappings are situated after the
second tappings,    element to said first signal-combination unit, and
preferably about one half before and the other      of said three second
tappings which are consti- first tappings after the associated second tap-
tuted by the inputs of the associated delay lines at pings.
20   least one tapping is coupled to the second signal- This or another
embodiment of the invention       combination unit via an inverting element
and at may be further characterized in that the input and  least one
tapping is not coupled via an inverting the output of each delay line
constitute the two    element to said second signal-combination unit. If
tappings of the delay line. If the apparatus in     all three of the
relevant first tappings and all three accordance with the invention. is to
be con-   25   of the relevant second tappings were coupled to structed as
an integrated circuit the available     the first and the second
signal-combination unit space on the substrate of the integrated circuit
respectively without (or conversely all three via) may necessitate an
arrangement which is such        an inverting element, this would give rise
to very that the delay lines are accommodated in a first    strong first
reflections on the two output ter- integrated circuit and the other
components of   30    minals, which would sound very unnatural. By the
apparatus in a second integrated circuit. As    coupling at least one of
the three to the relevant the number of interconnections that can be made
signal-combination unit via an inverting element between the two integrated
circuits is limited, it  and at least one of the three not via an inverting
may sometimes be necessary to employ the input      element, the signals
from these two tappings and the output of the delay line, which already
35   suppress each other more or less (depending on require two connections
between the two inte-       the values of the gain factors of any
amplifiers grated circuits, also as tappings. If the tappings  attenuators
arranged between the tappings and should not coincide with the input and
the output   the associated signal-combination unit), so that a of the
delay line, each delay line would require    more natural first reflection
is left. four connections between the two integrated    40     The
invention will now be described in more circuits. Thus, the available
connections would      detail, by way of example, with reference to the
soon be used up and it would be impossible to        drawings in which
identical reference numerals construct the apparatus in this manner.
refer to identical components. In the drawings: A similar reasoning applies
to an apparatus in       Figure 1 shows an embodiment of the invention
accordance with the invention using digital tech-   45   comprising four
parallel signal channels, nology. Such an apparatus will frequently employ
Figure 2 shows another embodiment, and serial signal (data) transmission
over the connect-   Figure 3 shows yet another embodiment com- ing lines
between the integrated circuits. In the   prising six parallel signal
channels. case of such a data transmission the number of        Figure 1
shows an embodiment comprising an input and output operations (i/o
operations) that   50   input terminal 1 for receiving a monophonic can be
performed within a specific time is limited.  signal which terminal is
coupled to at least two, Therefore it is then also an advantage if only the
but in the present case four, signal channels 2 to input and output signals
of the delay lines have to  5. Each signal channel comprises a delay line 6
to be transferred between the integrated circuits by   9 respectively. The
outputs of the delay lines 6 to means of i/o operations.
55   9 are fed back to the associated inputs via the These or yet another
embodiment of the inven-      respective feedback networks [err] to [err].
Such fed- tion, in which the input of at least one of the delay  back delay
lines are also referred to as comb lines is one of the two tappings of this
delay line,  filters. The delay lines 6 to 9 are each provided may be
further characterized in that an additional  with a first and a second
tapping 10, 11; 12,13, 14, delay line is arranged between the input
terminal   60   15 and 16, 17 respectively. The first tappings 10, and the
signal channels. Suitably, the delay of the  12, 14 and 16 are coupled to
an input of a first additional delay line is variable. In this way, in an
signal-combination unit 18 and the second tap- embodiment in which the
signal applied to the       pings 11, 13, 15 and 17 to a second signal-
input terminal of the apparatus is also added       combination unit 19.
without any- delay to the output signals on the    65  The outputs 20 and
21 of the first and the 
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signal-combination unit respectively are      tively. For each of at least
two of the delay lines coupled to a first and a second output terminal 22
the first tapping does not coincide with the and 23 respectively for
supplying a first and a      second tapping thereof. For the delay line 6
this second output signal constituting the pseudo-        means that [err]
is not equal to r12 and for the delay stereo signal. For two of the four
delay lines,    5    line 7 that T21 is not equal to [err] and [err] namely
the delay lines 6 and 7, the first tappings,  being the delay times
required by a signal to 10 and 12 respectively, are situated in time before
appear on the relevant tappings after having been their associated second
tappings, 11 and 13          applied to the input of a delay line (6 or 7).
In the respectively. This means that a signal applied to    present
embodiment each of all four delay lines the inputs of the delay lines 6 and
7 first appears   10   comprises a first tapping which do not coincide on
the tappings 10 and 12 and at a later instant on  with the second tapping
thereof. However, this is the tappings 11 and 13 respectively, or [err]
not essential. For example, the two tappings of and [err]. Viewed in time
the second tappings      the delay line 9 may coincide. The signals which
15 and 17 of the other two delay lines are situated  are then applied to
the two signal-combination before the associated first tappings 14 and 16
15   units via the amplifier stages a4 and b4 are then respectively, ie.
[err] and [err].                identical signals which do not contribute
to a In more general terms, care will be taken that,    further improvement
of the quality of the pseudo- viewed in time, not all the first tappings
are       stereo signal appearing on the output terminals arranged before
(or conversely after) the second     22,23. Preferably, the two tappings of
a delay line tappings, because otherwise the output signal on    20
therefore do not coincide. the first output terminal will be audible sooner
(or   The outputs of the delay lines may be used as conversely later) than
the output signal on tfie     tappings. The first tapping 14 of the delay
line 8 is second output terminal. This will sound very         such a
tapping. The inputs of the delay lines may unnatural and is therefore
undesirable. In general,  also be used as tappings. a number of first
tappings will therefore be    25     In some hardware versions of the
apparatus in arranged before the associated second tappings
accordance with the invention, the four delay and the other first tappings
after the associated    lines will be constructed as a first integrated
second tappings, viewed in time.                     circuit and the other
components of the apparatus Preferably, when the number n of signal
as a second integrated circuit because the entire channels is even, half
the number of first tappings    30   apparatus cannot always be constructed
as a are arranged before the second tappings and the      single integrated
circuit. The number of electrical other half are arranged after the second
tappings    connections between the two integrated circuits (as shown in
Figure 1) and, when the number n is     is often limited. Preferably, the
inputs and the odd, the tappings are thus arranged for              outputs
of all the delay lines will then be used as 35   the relevant first and
second tappings, thereby n+1   n-1                            limiting the
number of connections to eight. and                                A
similar reasoning may be applied if the 2      2
apparatus uses digital technology. As the signal (or data) transmission is
then generally effected delay lines respectively.                      40
serially via a number of connections, it is often The delay values [err]
and [err] of the delay    possible to reduce the number of connections.
lines preferably differ from each other. Further,    The time available for
the transfer of a specific whenever possible, care is taken that
reflections    amount of data over one connection  now appearing on a
tapping of a fedback delay line do    imposes a limitation i.e. the number
of input/ not coincide with reflections appearing on a    45   output
operations (i/o operations) is limited. tapping of another fedback delay
line or on the      Therefore, if the input and the output of a delay other
tapping of the same delay line. As the         line are used as the two
tappings of the delay line frequency characteristic of a comb filter
exhibits   the number of i/o operations for this delay line maxima at the
specific frequencies of the comb       can be reduced by a factor of two.
filter care should be taken also that as few as   50   Figure 2 shows an
embodiment in which all the possible (preferably no) resonant frequencies
of     inputs and outputs of the delay lines also consti- the various comb
filters coincide.                   tute the tappings. Suitably, an
additional delay Preferably, the various delay times [err],  line 25 will
be arranged between the input ter- T42 and the delay times [err] and [err]
differ  minal 1 and the parallel signal channels in Figure from each other.
55   2, which delay line provides an additional time Amplifier stages are
arranged in the connec-       delay To. The delay time [err] may be
variable. Such tions from the first tappings 10, 12, 14 and 16 to   an
arrangement is particularly useful in a circuit in the first
signal-combination unit 18, which stages   which the mono signal applied to
the input amplify or attenuate the signals on the first        terminal 1
is also added to the output signals on tappings by factors [err] to [err]
respectively. If   60   the output terminals 22 and 23. The circuit shown
desired, one or more of the amplifier stages may     in Figure 2 then
provides reverberation, the first invert the signal. Similarly, amplifier
stages in the  reflections appearing in the output signals after a
connections between the second tappings and          time delay To. It will
be appreciated that also in 



the second signal-combination unit 19 amplify or     those cases in which
one of the inputs of the delay attenuate the signals by factors [err] to
[err] respec-   65   lines constitute one of the two tappings of the 4    7
0 142 213                       8 relevant delay line the additional delay
line 25      Since the signal from tapping 45 is applied to the should be
utilized for the afore-mentioned pur-     first signal-combination unit 18
in phase opposi- pose.                                               tion
to the signals from the tappings 41 and 37 Figure 2 clearly shows that this
apparatus        owing to the signal inversion in the amplifiers/ demands
less storage capacity than the known    5    attenuators [err], which in
the present case func- apparatus described in preprint No. 1481. The
tions as an inverting element, the signals which corresponding known
apparatus would comprise        first reach the output terminal 22 via the
delay line eight signal channels, each with a delay line       25 and the
first tappings 37, 41 and 45 will be having a delay of [err]
suppressed completely or partly. This is desirable and [err] respectively.
This would require a total   10   in order to ensure that the amplitudes of
said storage capacity of 8 [err], whilst the   signals which first reach
the output terminal 22 apparatus   of  Figure   2   requires  only
(which signals are also referred to as first reflec- [err].
tions) are not too high. It is obvious that the same The same applies to
the arrangement shown in       applies to the three signals from the second
Figure 1. If it is assumed that the tappings 11, 13   15   tappings 40, 44
and 48. and 16, just like the tapping 14, constitute the      An excessive
amplitude for these first reflec- outputs of the delay lines, the total
storage       tions, which would arise if the signals from the capacity in
the apparatus shown in Figure 1, is then  tappings 37,41,45 and 40,44,48
respectively were [err], whilst a corresponding known          applied in
phase to the first and the second signal- apparatus  requires  a  storage
capacity  of   20   combination unit respectively, results in a very [err].
The apparatuses          unnatural effect on the output signal of the
proposed here also require a smaller number of      apparatus, so that it
is not possible to obtain a other components such as amplifiers/attenuators
satisfactory pseudo-stereo signal. (or filters, see hereinafter). However,
it is to be   It is to be noted that the scope of the invention is noted
that although in the foregoing reference has   25   not limited to the
embodiments as shown in the been made to an apparatus as shown in Figure 1
Figures. The invention also relates to those and  Figure 2 and
"corresponding" known            apparatuses which differ from the
embodiments apparatuses similar to the prior-art apparatus, the  shown but
nevertheless fall within the scope of the apparatuses shown in Figure 1 and
Figure 2 do not   invention as defined by the claims. supply the same
pseudo-stereo signal as the    30 "corresponding" known apparatuses.
Claims The elements g, to 94 in the feedback circuits in   1. An apparatus
for generating a pseudo-stereo the two Figures may be attenuators which
attenu-    signal, which apparatus comprises: ate the signal by a certain
factor, so that a         -aninputterminal(1)forreceivingamonosignal,
reverberation with a specific reverberation time    35  -at least two
signal channels (2-5), each can be obtained. Alternatively, the relevant
comprising a delay line (6-9), coupled to the input elements may be
filters, so that a specific fre-    terminal (1), each delay line (6-9)
having an input quency-dependent reverberation can be obtained.     and an
output, the output being fed back to the It is obvious that if the
apparatuses are of the    input, and digital type the filters must be
digital filters.  40  -a first and a second signal-combination unit Figure
3 shows an embodiment comprising six       (18, 19), each having an output
(20, 21), which signal channels31 to 36 and sixassociatedfedback    outputs
(20, 21) are coupled to a first (22) and a delay lines [err] to [err].
second (23) output terminal respectively, for The inputs of the delay lines
[err] and [err]        supplying a first and a second output signal,
constitute the first tappings 37, 41 and 45 respec-   45   characterized in
that the delay lines (6-9) are each tively, which are coupled to an input
of the first   provided with first (10, 12, 14,16) and second (11,
signal-combination  unit 18  via  amplifiers-        13, 15, 17) tappings,
the first tappings of the delay attenuators [err] and [err] respectively.
The out-   lines being coupled to an input of the first signal- puts of the
delay lines [err] and [err] constitute the  combination unit (18), the
second tappings of the first tappings 39,43 and 47 respectively, which are
50   delay lines being coupled to an input of the second coupled to an
input of the first signal-combination  signal-combination unit (19), and
the first tapping unit via amplifiers/attenuators [err] and [err] respec-
of each of at least two of said delay lines not tively. The outputs of the
delay lines [err] and [err]  coinciding with the second tapping thereof.
constitute the second tappings 38, 42 and 46          2. An apparatus as
claimed in Claim 1, charac- respectively, which are coupled to an input of
the    55   terized in that viewed in time the first tappings of second
signal-combination units 19 via amplifiers/   half the number of the delay
lines are situated attenuators [err] and [err] respectively. The inputs
before the second tappings and, conversely, the of the delay lines [err]
and [err] constitute the second  second tappings of the other delay lines
are tappings 40, 44 and 48 respectively, which are
situatedbeforethefirsttappingsifthenumbernof coupled to an input of the
second signal-combina-   60   said signal channels is even and viewed in
time the tion unit 19 via amplifiers/attenuators d2, d4 and  first tappings
of 



-d6 respectively. The signs of the factors [err] and [err] are not all
n+1 the same (positive or negative). The same applies to the factors [err]
and [err].                 65                         2    7
0  142  213                       8 relevant delay line the additional
delay line 25        Since the signal from tapping 45 is applied to the
should be utilized for the afore-mentioned pur-       first
signal-combination unit 18 in phase opposi- pose.
tion to the signals from the tappings 41 and 37 Figure 2 clearly shows that
this apparatus          owing to the signal inversion in the amplifiers/
demands less storage capacity than the known    5    attenuators [err],
which in the present case func- apparatus described in preprint No. 1481.
The        tions as an inverting element, the signals which corresponding
known apparatus would comprise          first reach the output terminal 22
via the delay line eight signal channels, each with a delay line         25
and the first tappings 37, 41 and 45 will be having a delay of [err]
suppressed completely or partly. This is desirable and TO+T4 respectively.
This would require a total   10   in order to ensure that the amplitudes of
said storage capacity of 8 [err], whilst the      signals which first reach
the output terminal 22 apparatus   of  Figure   2   requires   only
(which signals are also referred to as first reflec- [err].
tions) are not too high. It is obvious that the same The same applies to
the arrangement shown in        applies to the three signals from  the
second Figure 1. If it is assumed that the tappings 11, 13    15   tappings
40, 44 and 48. and 16, just like the tapping 14, constitute the        An
excessive amplitude for these first reflec- outputs of the delay lines, the
total storage        tions, which would arise if the signals from the
capacity in the apparatus shown in Figure 1, is then  tappings 37,41,45 and
40,44,48 respectively were [err], whilst a corresponding  known
applied in phase to the first and the second signal- apparatus  requires  a
storage  capacity  of   20   combination unit respectively, results in a
very [err]. The apparatuses          unnatural effect on the output signal
of the proposed here also require a smaller number of       apparatus, so
that it is not possible to obtain a other components such as
amplifiers/attenuators       satisfactory pseudo-stereo signal. (or
filters, see hereinafter). However, it is to be    It isto be noted that
the scope of the invention is noted that although in the foregoing
reference has   25    not limited to the embodiments as shown in the been
made to an apparatus as shown.in Figure 1        Figures. The invention
also relates to those and  Figure 2 and  "corresponding" known
apparatuses which differ from the embodiments apparatuses similar to the
prior-art apparatus, the   shown but nevertheless fall within the scope of
the apparatuses shown in Figure 1 and Figure 2 do not     invention as
defined by the claims. supply the same pseudo-stereo signal as the    30
"corresponding" known apparatuses.                    Claims The elements
[err] to [err] in the feedback circuits in     1. An apparatus for
generating a pseudo-stereo the two Figures may be attenuators which attenu-
signal, which apparatus comprises: ate the signal by a certain factor, so
that a          -an input terminal (1)forreceivinga mono signal,
reverberation with a specific reverberation time    35  -at least two
signal channels (2-5), each can be obtained. Alternatively, the relevant
comprising a delay line (6-9), coupled to the input elements may be
filters, so that a specific fre-      terminal (1), each delay line (6-9)
having an input quency-dependent reverberation can be obtained.       and
an output, the output being fed back to the It is obvious that if the
apparatuses are of the     input, and digital type the filters must be
digital filters.  40   -a first and a second signal-combination unit Figure
3 shows an embodiment comprising six         (18, 19), each having an
output (20, 21), which signal channels 31 to 36 and six associated fedback
outputs (20, 21) are coupled to a first (22) and a delay lines [err] to
[err].                                 second (23) output terminal
respectively, for The inputs of the delay lines [err], [err] and [err]
supplying a first and a second output signal, constitute the first tappings
37, 41 and 45 respec-   45   characterized in thatthe delay lines (6-9) are
each tively, which are coupled to an input of the first    provided with
first (10, 12, 14,16) and second (11, signal-combination  unit  18  via
amplifiers-        13,15, 17) tappings, the first tappings of the delay
attenuators [err], [err] and [err] respectively. The out-     lines being
coupled to an input of the first signal- puts of the delay lines [err] and
[err] constitute the  combination unit (18), the second tappings of the
first tappings 39, 43 and 47 respectively, which are   50   delay lines
being coupled to an input of the second coupled to an input of the first
signal-combination   signal-combination unit (19), and the first tapping
unit via amplifiers/attenuators c2, c4 and c6 respec-  of each of at least
two of said delay lines not tively. The outputs of the delay lines [err]
and [err]  coinciding with the second tapping thereof. constitute the
second tappings 38, 42 and 46            2. An apparatus as claimed in
Claim 1, charac- respectively, which are coupled to an input of the   65
terized in that viewed in time the first tappings of second
signal-combination units 19 via amplifiers/    half the number of the delay
lines are situated attenuators [err] and [err] respectively. The inputs
before the second tappings and, conversely, the ofthe delay lines [err] and
[err] constitute the second  second tappings of the other delay lines are
tappings 40, 44 and 48 respectively, which are        situated
beforethefirsttappingsifthenumbernof coupled to an input of the second
signal-combina-   60   said signal channels is even and viewed in time the 



tion unit 19 via amplifiers/attenuators [err] and    first tappings of
[err] respectively. The signs of the factors [err] and [err] are not all
n+1 the same (positive or negative). The same applies to the factors d2, d4
and -d6.                  65                         2 5    9
0 142 213                      10 of the delay lines are situated before
the second  sind, wobei die ersten Anzapfungen der Laufzeit- tappings and,
conversely, the second tappings of  leitungen mit einem Eingang der ersten
Signal- kombinationseinheit (18) und die zweiten Anzap- [err]
fungen der Laufzeitleitungen mit einem Eingang 5    der zweiten
Signalkombinationseinheit (19) ver- bunden sind, und die erste Anzapfung
jeder von wenigstens zwei der genannten Laufzeitleitungen of the delay
lines are situated before the first   nicht mit der zweiten Anzapfung
zusammenfillt. tappings if the number n is odd.                    2. Gernt
nach Anspruch 1, dadurch gekenn- 3. An apparatus as claimed in Claim 1 or
2,   10   zeichnet, dass zeitlich gesehen die ersten Anzap- characterized
in that the input and the output of  fungen der Halfte der Anzahl der
Laufzeitleitun- each delay line constitute the two tappings of the  gen vor
den zweiten Anzapfungen liegen und delay line.
umgekehrt die zweiten Anzapfungen der anderen 4. An apparatus as claimed in
Claim 1, 2 or 3 the  Laufzeitleitungen sich vor den ersten Anzapfun- input
of at least one of said delay lines being one   15   gen befinden, wenn die
Anzahl n der Signalkanile of the two tappings of that delay line, charac-
geradzahlig ist, und zeitlich gesehen die ersten terized in that an
additional delay line (25) is   Anzapfungen von arranged between the input
terminal and the signal channels.
n+1 5. An apparatus as claimed in Claim 4, charac-   20 terized in that the
delay of the additional delay                      2 line (25) is variable.
6. An apparatus as claimed in Claim 2, compris-  der Laufzeitleitungen sich
vor den zweiten Anzap- ing six signal channels (31-36) with associated
fungen befinden und umgekehrt die zweiten delay lines, the inputs of three
of the six delay   25   Anzapfungen von lines constituting the first
tappings (37, 41, 45) of these delay lines and the inputs of the other
three                   n-1 delay lines constituting the second tappings
(40, 44,48) of these delay lines, characterized in that of
2 said three first tappings (37, 41, 45) which are   30 constituted by the
inputs of the associated delay  der Laufzeitleitungen vor den ersten
Anzapfungen lines at least one tapping (45) is coupled to the  liegen, wenn
die Anzahl n ungeradzahlig ist. first signal-combination unit (18) via an
inverting  3. Gernt nach Anspruch 1 oder .2, dadurch element (-c5) and at
least one tapping is not      gekennzeichnet, dass der Eingarig und der
Aus- coupled via an inverting element to said first   35   gang jeder
Laufzeitleitung die zwei Anzapfungen signal-combination unit (18), and of
said three    der Laufzeitleitung darstellen. second tappings (40,44,48)
which are constituted    4. Gerat nach Anspruch 1, 2 oder 3, wobei der by
the inputs of the associated delay lines at least  Eingang wenigstens einer
der Laufzeitleitungen one tapping (48) is coupled to the second signal-
eine der zwei Anzapfungen dieser Laufzeitleitung combination unit (19) via
an inverting element   40   ist, dadurch gekennzeichnet, dass eine
zusitzliche (-d6) and at least one tapping is not coupled via
Laufzeitleitung  (25) zwischen der Eingangs- an inverting element to said
second signal-combi-  klemme und den Signalkanalen angeordnet ist. nation
unit (19).                                   5. Gernt nach Anspruch 4,
dadurch gekenn- zeichnet, dass die Laufzeit der zusatzlichen Lauf-
Patentanspruche                              45   zeitleitung (25)
abinderbar ist. 6. Gerat nach Anspruch 2, mit sechs Signalka- 1. Gerdt zum
Erzeugen eines pseudo-stere-.      nalen (31... .36) mit zugeordneten
Laufzeitleitun- ophonen Signals mit                                gen,
wobei die Eingange von drei der sechs -einer Eingangsklemme (1) fur den
Empfang        Laufzeitleitungen die ersten Anzapfungen (37, 41, eines
Monosignals,                           50   45) dieser Laufzeitleitungen
und die Einginge der -wenigstens zwei Signalkan3len (2... .5), die je
anderen drei Laufzeitleitungen die zweiten Anzap- eine mit der
Eingangsklemme (1) verbundene         fungen (40, 44, 48) dieser
Laufzeitleitungen dar- Laufzeitleitung (6 ... 9) enthalten, wobei jede
Lauf-  stellen, dadurch gekennzeichnet, dass von den zeitleitung (6... .9)
einen Eingang und einen Aus-  drei ersten Anzapfungen (37,41,45), die durch
die gang hat, wobei der Ausgang zum  Eingang    55   Eingange der
zugeordneten  Laufzeitleitungen zuruckgefuhrt wird, und
gilbdet werden, wenigstens eine Anzapfung (45) -mit einer ersten und einer
zweiten Signal-      mit der ersten Signalkombinationseinheit (18)
kombinationseinheit (18, 19), die je einen Aus-    uber ein Inverterelement
(-c5) verbunden und 



gang (20, 21) haben, und diese Ausgange (20, 21)   wenigstens eine
Anzapfung nicht Ober ein Inver- an eine erste (22) bzw. eine zweite (23)
Ausgangs-   60   terelement an die erste Signalkombinationsein- klemme zur
Versorgung mit einem ersten und         heit (18) angeschlossen ist, und
von den drei einem zweiten Ausgangssignal verbunden sind,       zweiten
Anzapfungen (40, 44, 48), die durch die dadurch gekennzeichnet, dass die
Laufzeitleitun-   Eingdnge der zugeordneten  Laufzeitleitungen gen (6 ...
9) je mit ersten (10, 12, 14, 16) und
gebildetwerden,wenigstenseineAnzapfung (48) zweiten (11, 13, 15, 17)
Anzapfungen versehen    65   mit der zweiten Signalkombinationseinheit (19)
6    11                   0  142 213                      12 uber ein
Inverterelement (-d6) verbunden und         lignes a retard pr6cedent les
secondes prises et, wenistens eine Anzapfung nicht uber ein Inverte-
inversement, les secondes prises de relement an die zweite
Signalkombinationsein- heit (19) angeschlossen ist.
n-1 Revendications
2 1. Appareil pour engendrer un signal pseudo-        lignes A retard
precedent les premieres prises si le stereophonique, comportant:
nombre n est impair. -une borne d'entree (1) pour recevoir un signal   10
3. Appareil selon la revendication 1 ou 2, monophonique,
caract6rise en ce que l'entree et la sortie de -au moins deux canaux de
signaux (2 a 5)            chaque ligne A retard constituent les deux
prises munis chacun d'une ligne a retard (6 a 9) coupile    de la ligne A
retard. a la borne d'entree (1), chaque ligne a retard (6 a    4. Appareil
selon la revendication 1, 2 ou 3, 9) presentant une entr6e et une sortie,
la sortie   15   dans lequel lentree d'au moins 'une desdites etant couplee
en reaction A I'entr6e, et             lignes A retard est 'une des deux
prises de cette -une premiere et une seconde unite de combi-        ligne a
retard, caracterise en ce qu'une ligne A naison de signaux (18, 19), munie
chacune d'une      retard supplementaire (25) est intercalee entre la
sortie (20, 21), sorties (20, 21) qui sont coupl6es  borne d'entree et les
canaux de signaux. respectivement A des premiere (22) et seconde    20
5. Appareil selon la revendication 4, caract6rise (23) bornes de sortie
pour fournir un premier et     en ce que le retard de la ligne a retard
supplemen- un second signal de sortie,                          taire (25)
est variable. caracterise en ce que les lignes a retard (6 a 9)      6.
Appareil selon la revendication 2 comportant sont munies chacune d'une
premibre (10, 12, 14,      six canaux de signaux (31 a 36) avec des lignes
A 16) et d'une seconde (11, 13, 15, 17) prise, les    25   retard
associesetdans lequel lesentreesdetrois premieres prises des lignes a
retard etant cou-      des six lignes A retard constituent les premieres
pleas A une entr6e de la premiere unite de           prises (37, 41, 45) de
ces lignes A retard et les combinaison de signaux (18) alors que les
entreesdes trois autres lignes A retard constituent secondes prises des
lignes A retard sont couplees    les secondes prises (40, 44, 48) de ces
lignes a A une entr6e de la seconda unite de combinaison    30   retard,
caracterise en ce que, parmi lesdites trois de signaux (19), la premiere
prise de chacune d'au   premieres prises (37, 41, 45) constituees par les
moins deux de ces lignes A retard ne coincidant      entrees des lignes a
retard associ6es, au moins pas avec la seconde prise de celle-ci.
une (45) est couplee a travers un element inver- 2. Appareil selon la
revendication 1, caracterise   seur (-c5) a la premiere unite de
combinaison de qua, en co que, vues dans le temps, les premieres    35
signaux (18) et au moins une n'est pas couplee A prises de la moitie des
lignes a retard precedent     travers un 6lement inverseur A ladite
premiere les secondes prises et, inversement, les secondes     unite de
combinaison de signaux (18) et en ce prises des autres lignes a retard
pr6cedent les       que, parmi lesdites trois secondes prises (40, 44,
premieres prises si le nombre n desdits canaux de     48) constituees par
les entrees des lignes a retard signaux est pair, et en ce que, vues dans
le temps,   40   associees, au moins une (48) est couplee a travers les
premieres prises de                               un element inverseur
(-d6) A la seconda unite de combinaison de signaux (19) et au moins une n+1
n'est pas coupl6e A travers un el6ment inverseur A ladite seconds unite de
combinaison de signaux 2                         45   (19). 50 55 60 65 7


