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(54) Audio mixer

(57) It comprises:

- a crossfader to perform a weighted mixing of two or
more analogue audio signals (A4, A,),

- a selector device (SW) to alternatively select a first op-
erating mode, in which operating said crossfader (Xf) only
affects a first mix signal to be fed to said main output
(Ao4), or a second mode, in which said crossfader (Xf)

operation only affects a second mix signal to be fed to a
monitor output (Ao,), and

- a control unit (1) associated with the selection device
(SW) and adapted to make the mixer operate according
to said first or said second selected operating mode, con-
ditional on that output signals from the crossfader (Xf),
or one signal representative of said output signals, have
certain determined values.
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Description

Field of the invention

[0001] This invention concerns to in general to an au-
dio mixer of the type that comprises one or more control
elements operable by an operator to make a weighted
mix of two or more analogue audio signals and, in par-
ticular, to an audio mixer adapted to selectively supply
said mix to a main audio output and/or to a monitor output.

State of the art

[0002] In a conventional audio mixer a "crossfader" is
defined as the control element that allows to make a grad-
ual transition of two audio signals at the equipment output
by means of movement between two end positions, with
only one of the two audio signals present at the equip-
ment output when the "crossfader” is in a first end posi-
tion, whereas, when the "crossfader" is in the other end
position, only the other audio signal is present. When the
crossfader is moved from one end position to the other,
a gradual transition is produced between the two audio
signals.

[0003] Moreover, a conventional mixer generates a
monitoring signal, called monitor signal, that permits the
input signals to be heard in headphones. Its main function
is to control the signals before sending them to the main
output, by which the audience will receive the mixing re-
sult.

[0004] In general, in conventional mixers, the cross-
fader was associated with the main mixer output and had
no effect on the monitor signals.

[0005] There was therefore, a significant limitation: it
was not possible to hear in the headphones the effect
produced by crossfader movement, without this move-
ment also affecting the output signal.

[0006] The new musical trends, such as "scratch",
have encouraged the use of the crossfader to the point
where it has become an "instrument" for producing ef-
fects and rhythms based on the transition of two musical
piece. The previously described limitation forces the op-
erator to always carry out the effects "live", directly at the
output, without any possibility of monitoring them and
preparing beforehand.

[0007] Audiomixersare knownthatdo makeitpossible
for the operator to perform the mixing while listening to
it through headphones.

[0008] One such mixer is described in application US-
A-2003/0039373, which comprises an operating mode
selector switch that allows a mixer user to change the
monitor signal to be heard through respective head-
phones. That mixer comprises a monitor circuit operable
to receive first and second audio signals entering the
mixer and an audio signal result of producing sound ef-
fects in said second input audio signal or in a first mix
signal resulting from a weighted mix of the first and sec-
ond audio signals, produced by operating a correspond-
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ing crossfader.

[0009] Said monitoring circuit is also adapted to pro-
duce a second mix signal resulting from a weighted mix
of two of said received signals, allowing the user, who
has, for example, headphones connected to the monitor
circuit output, to hear the second mix signal, but prevent-
ing the audience from hearing it.

[0010] Said application refers to audio mixers prior to
that proposed in US-A-2003/0039373, which already
permitted the operator to monitor the mix signal while the
audience was hearing one of the two mixer input audio
signals.

[0011] Neither of the two cited previous art documents
(that of application US-A-2003/0039373 and the one
there described as being prior to said application) makes
any reference to the possibility of employing more than
one selection system conditioned simply to the wish of
the operator to monitor ones or others mix signals, said
wish being carried out by operating a mode selection
switch.

[0012] In addition, said application US-A-
2003/0039373 is centred on mixes, including effects,
subsequent to a first signal already mixed by a common
crossfader (referred to as "crossfader signal”, "dry signal"
or "firstintermediate signal"), with the signals of said sub-
sequent mixes (or mixed signal) being the ones that are
not offered to the audience when the operator is produc-
ing and listening to them, thanks to switching elements,
an example of which are FETSs (Field Effect Transistors)
controlled by a switch.

[0013] This document does not describe any type of
restriction referring to activation of said switching ele-
ments, no the negative effects that such switching could
produce on the signal heard by the audience, if the mo-
ment at which to switch is not carefully chosen.

[0014] Moreoverthe monitored mixes are produced by
control elements which are specific of the monitoring unit,
that do not affect the output offered to the audience. Said
patent application does not mention what happens if the
operator uses the common crossfader to produce the mix
to be monitored, thus varying the so-called first interme-
diate mix signal and how such possible manipulation
would affect the signal being heard by the audience.
[0015] With respect to the mixer defined as being prior
to that proposed in said application, it is not described
that there are specific control elements to produce a mix
for monitoring only, but instead possibilities are offered
to the operator to adjust one of the two signals to be
mixed, and to mix them to verify the result of said adjust-
ments, in order to subsequently permit the mixing of the
adjusted signal with the other audio signal by means of
a corresponding crossfader, while the audience listens
to said mix, thus understanding that said crossfader is
common, in other words employed to produce both mix-
es, the one only heard by the operator and the one heard
by the audience. Nor does it indicate that there are re-
strictions referring to when it is possible to use the cross-
fader for one or the other mixes by means of a corre-
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sponding switching, nor the negative effects that said
switching could produce in the signal to be heard by the
audience if the moment of switching is not suitably cho-
sen.

[0016] Said negative effects (also extrapolable to the
activation of the switching elements of application US-A-
2003/0039373) are produced because at the moment of
switching off the crossfader from the main output (be-
cause it is to be used for the mix to be monitored) the
mixer output signal is the sum of the two inputs weighted
according to the crossfader position at that moment and
if, when the crossfader is switched on again to act on the
main output, the same weighting it had at the switch off
moment is not maintained, the output signal will suddenly
change.

[0017] If, for example, the operator using the mixer de-
fined as prior to that proposed in US-A-2003/0039373,
has just made the mix to be monitored leaving the cross-
fader in an intermediate position, while the audience was
listening to only one of the two signals to be mixed, if, at
this moment crossfader control is returned to the mix to
be supplied to the audience, the latter will suddenly hear
the two signals mixed according to said intermediate
crossfader position and experience a very brusque
change in the signal heard.

Description of the invention

[0018] Itappearstobe necessaryto offeran alternative
to the state of the art that covers the gaps there found,
by overcoming said cited negative effects caused by an
at will switching of the mentioned common crossfader,
or of other switching elements the activation or deactiva-
tion of which affects the mixer output signal to be heard
by the audience, such as those described in US-A-
2003/0039373.

[0019] To achieve that aim, this invention concerns to
a mixer with a control unit that decides how to switch on
and off the crossfader (or any other common control el-
ement) at the main output with the priority that the output
signal does not undergo sudden changes when switching
occurs.

[0020] With that aim, this control unit does not switch
off the crossfader at the main output until it reaches a
determined position, for example one of the two ends.
[0021] In a similar fashion, once the operator wishes
to return crossfader control to the mix to be supplied to
the main output, the control unit will not allow the cross-
fader to recover control on the signals to be supplied to
the main output until it returns to the same "position" as
when it was switched off.

[0022] The term "position" is between inverted com-
mas because the invention is applicable to any control
element whose operation does not necessarily involve
the movement of any of its parts.

[0023] More specifically, this invention concerns to an
audio mixer of the type that comprises the following con-
ventional elements:
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- two or more audio inputs to receive two correspond-
ing analogue audio input signals to be mixed,

- afirst audio output, or main output, for supplying an
audience with a corresponding main analogue audio
signal,

- asecond audio output, or monitor output, for supply-
ing an operator of said mixer with an analogue audio
monitor signal,

- aminimum of one control element, such as the men-
tioned crossfader, operable by said operator, for, in
collaboration with an electronic circuitry to which it
is connected, regulating at least the gain or attenu-
ation of each of said two audio input signals, by
means of output signals from said control element,
and prior to their mixing into a mix signal resulting
from the weighted combination of both,

- aselectiondevice operable by said operator to select
atleast two alternative operating modes: a first mode
in which operating said control element only affects
a first mix signal to be fed to said main output, and
a second mode in which said operating of the control
element only affects a second mix signal to be fed
to said monitor output.

[0024] The mixer proposed by this invention compris-
es, as a characteristic element, a control unit associated
with said selection device and adapted to make said mix-
er work according to whether said first or said second
selected operating mode, conditional on that at least said
output signals from the control element, or at least one
signal representative of said output signals, have certain
determined values.

[0025] The control unitis an electronic system with ac-
cess to said control element output signals and/or said
signal representative of the same, with one or more stor-
age devices, such as memories containing said deter-
mined values, together with one or more switching ele-
ments actionable by the electronic system for making the
mixer work according to the selected operating mode,
for which the electronic system is adapted to compare
the stored values with those of the accessed signals and
activate said switching element or elements when the
comparison results in a coincidence.

[0026] In general, although not limited to this, the con-
trol element comprises atleast one part fixed with respect
to a support of said mixer and a moving part that can
move with respect to said fixed part.

[0027] In one embodiment, the control element is a
potentiometer, with said moving part being a wiper and
the fixed part comprising one or more resistances on
which a portion of said wiper contacts.

[0028] Insaid embodiment, the output signals from the
control element, or that representative of the same, are,
for example, the value of the voltage drop produced be-
tween the wiper and each of the far ends of the resistance
or resistances.

[0029] In another embodiment, the control element or
the associated electronic circuitry comprises a position
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detector adapted and arranged to detect the position of
said moving part, or of a portion of the same, with respect
to at least the position of a point of said fixed part of the
control element, and to generate at least one output sig-
nal representative of said position, or position signal,
which is said output signal from the control element, if
said position detector is comprised by the same, or is
said signal representative of the control element output
signal, if said position detector is comprised by said as-
sociated electronic circuitry.

[0030] In another embodiment, said position detector
is adapted to detect the position of said moving part, or
of a portion of the same, with respect to the positions of
two points of said fixed part of the control element, and
to generate at least one output signal representative of
said position.

[0031] This means thatin the case in which the control
element comprises a part that can be moved with respect
to another part, such as the case of conventional cross-
faders, in association with a corresponding position de-
tector, the control element output signals, or those rep-
resentative of the same, are, in general, voltage values
generated by, or from, the readings made by said position
detector, and hence, the conditions for passing from the
first operating mode to the second, and vice versa, are
relative to the position adopted by the control element,
just as indicated at the beginning of this section.

[0032] As will be described in greater detail in a later
section, the mixer is adapted so that, when it passes from
the first operating mode to the second, it maintains the
same signal at the main output that was present during
operation in the first mode, and vice versa.

[0033] Ina preferred embodiment, the determined val-
ues correspond to one or both end positions of the cross-
fader, in other words, when the resulting mix signal only
contains one of the two input signals, a moment in which
(if in the first operating mode) the audience is listening
to said input signal and the control unit permits the cross-
fader to be switched off from the main output to pass to
the second operating mode, and only allows a return to
the first operating mode when the crossfader is again in
said end position.

[0034] Obviously, this invention is not limited to said
end positions of the crossfader and any other intermedi-
ate position can also be used as corresponding to the
determined values taken as the reference to be reached.

A brief description of the drawings

[0035] The previous and other advantages and char-
acteristics will be more fully understood from the following
detailed description of some embodiments, with refer-
ence to the attached drawings, that are to be taken in an
illustrative and non-limiting manner, in which:

Fig. 1 is a diagram of the mixer proposed by this
invention for an embodiment, and
Fig. 2 is another diagram of the mixer proposed by
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this invention for another embodiment.

Detailed description of some embodiments

[0036] Justas shown by both drawings, this invention
concerns to an audio mixer, of the type that, for both
illustrated embodiments, comprises:

- two audio inputs Aiy, Ai, to receive two correspond-
ing analogue audio input signals A, A, to be mixed,

- afirstaudio output Ao4, or main output, for supplying
an audience with a corresponding main analogue
audio signal,

- a second audio output Ao,, or monitor output, for
supplying an operator of said mixer with an analogue
audio monitor signal,

- a minimum of one control element Xf, preferably a
crossfader, operable by said operator, for, in collab-
oration with an electronic circuitry to which it is con-
nected, regulating the gain or attenuation of each of
said two audio input signals A4, A,, by means of out-
put signals from said crossfader Xf, and prior to their
mixing into a mix signal resulting from the weighted
combination of both.

[0037] Said mixer comprises a selection device SW
operable by said operator to select at least two alternative
operating modes: a first mode in which operating said
crossfader Xf only affects a first mix signal to be fed to
said main output Ao4, and a second mode in which op-
erating said crossfader Xf only affects a second mix sig-
nal to be fed to said monitor output Ao,.

[0038] The proposed mixer comprises a control unit 1
associated with said selection device SW and adapted
to make said mixer work according to whether said first
or said second selected operating mode, conditional on
that at least said output signals from the at least one
crossfader Xf, or at least one signal representative of
said output signals, have certain determined values.
[0039] Once the user operates said selection device
SW in order to select the first or second mode, the control
unit 1, which is connected to the selection device SW,
checks whether the cited conditions are met and only if
they are will it allow said user’s selection to be made, in
other words, permitting the mixer to operate according
to the selected mode.

[0040] Just as described in a previous section, for the
embodiment in which the control element Xf comprises
a part that can be moved with respect to another part, as
in the case of conventional crossfaders, in association
with a corresponding position detector, said position de-
tector output signal, or position signal, is said output sig-
nal from the crossfader Xf, if said position detector is
comprised by the same, or is said signal representative
of the crossfader Xf output signal, if said position detector
is comprised by said associated electronic circuitry.
[0041] The crossfader Xf output signals, or those rep-
resentative of the same, are, in general, voltage values
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generated by, or from, the readings made by said position
detector, and hence, the conditions for passing from the
first operating mode to the second, and vice versa, are
relative to the position taken by the control element, in
this case a crossfader Xf, just as described in a previous
section, so that said values stored in said memory cor-
respond, in general, to digitised voltage values relative
to determined positions to be reached by the crossfader
Xf to allow the mixer pass from the first operating mode
to the second, and vice versa.

[0042] Inthe embodimentofFig. 1, the mentioned con-
trol unit 1 is an electronic system 1, with:

- aprocessing system,

- aminimum of one storage device, or memory, which
stores certain determined values of said position sig-
nals,

- aninput E,, connected to a first point of said elec-
tronic circuitry or of said crossfader Xf, adapted to
receive a sampling signal from said position signals
so that said electronic system 1 is aware of their ac-
tual values at all times and compares them, by
means of the processing system, with the stored val-
ue or values, and

- a minimum of one output S, connected to at least
one switching element 2 of said electronic circuitry,

with said electronic system 1 being adapted for, if said
comparisonresults in coincidence, activating atleast said
switching element 2 via sending at least one correspond-
ing signal by said output S, to switch from the first op-
erating mode to the second, or vice versa.

[0043] Inthe embodimentillustratedin Fig. 2, said con-
trol unit 1 is an electronic system 1 comprising the fol-
lowing elements:

i) a first block 1a, forming part of said electronic cir-
cuitry and comprising:

- aprocessing system,

- one or more storage devices, which store said
determined values of said position signals, with
said first block 1 a being adapted to receive said
sampling signal of the position signals in order
to know their actual values at all times and, by
means of said processing system, compare
them with the stored determined value or values,
and generate an enabling signal when the com-
parison results in coincidence,
and

ii) a second block 1 b comprising:

- aninputE,, connected to an output from the first
block 1 a and adapted to receive said enabling
signal,

- a minimum of one output S;, connected to at
least one switching element 2 of said electronic
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circuitry, with said second block 1b being adapt-
ed to activate, when it receives said enabling
signal, at least said switching element 2, via
sending the corresponding signal by said output
S,, in order to switch from the first operating
mode to the second, or vice versa.

[0044] As can be seen in both figures, the electronic
circuitry comprises a control section 9 of the crossfader
Xf, with a minimum of one sampling and digitising block
comprising one or more A/D converters, with said block
having an input connected to the output of said position
detector to sample and digitise the output signal provided
by the same, in other words said position signal, and an
output connected to the electronic system 1 via an output
90, of said control section 9.

[0045] In the embodiment of Fig. 1 said output 904, of
said control section 9, corresponds to the mentioned first
point of the electronic circuitry, with said digitised output
signal being said sampling signal of the position signals.
[0046] In the embodiment of Fig. 2, the first block 1a
of the electronic system forms part of the control section
9, with said output 90, of said control section 9 being the
output from the first block 1 a, to which said input E, of
the second block 1b is connected, so that the first block
1 ais able to send the enabling signal to the second block
1b.

[0047] The mixer shown in Fig. 2 comprises two
switching elements 2, 12, each of which having two re-
spective terminals 24-2,, 124-12,, and connected to re-
spective outputs Sy, S, of the second block 1 b of the
electronic system, the operation of which allows the mixer
to operate according to third and fourth operating modes,
which will be described later. However, the mixer of Fig.
2 could operate, for a non-illustrated embodiment, just
as described above, with a single switching element 2,
as shown in Fig. 1.

[0048] Moreover, the mixer shown in Fig. 1 comprises
a single switching element 2 with three terminals 2,, 2,
and 25, and associated with a respective output Sy, al-
though for the purpose of clarity, two switching elements
are drawn, but with the same reference number 2, as
also happens with the output S;.

[0049] However, in the mixer of Fig. 1, the switching
element 2 associated with the output S,, can also be
replaced by the two switching elements 2, 12 associated
with the two outputs S, S,, shown in Fig. 2, for another
embodiment, not shown.

[0050] The electronic circuitry of the proposed mixer
comprises a minimum of two variable gain amplifiers 3-4,
5-6, each of which having an input 3i-4i, 5i-6i, connected
to one of the two audio inputs Aiy, Ai,, that receive the
two audio input signals A,, A,, and responsible for var-
ying their respective amplitudes in function of corre-
sponding gain control signals applied to respective con-
trol inputs 3c-4c, 5¢c-6¢ of the same, which are function
of said position signals of the crossfader Xf and adjust-
able on acting on the control element Xf.
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[0051] Inthe embodiments illustrated in Figs. 1 and 2,
the electronic circuitry comprises first and second mixer
groups, each of which having:

- two of said variable gain amplifiers 3-4, 5-6, one per
audio input signal A4, A,, each controllable by cor-
responding gain control signals and comprising re-
spective outputs 30-40, 50-60 by which the regulated
gain or attenuation audio signals are supplied,

- acombination unit 7, 8, connected to the outputs 3o-
40, 50-60 from said two amplifiers 3-4, 5-6 and adapt-
ed to combine the audio signals coming therefrom
and to supply the resulting signal, said mix signal, to
a respective output 70, 8o, with said output 70, 8o
being connected to the main output Aoy, in the case
of the first mixer group, or to the monitor output Ao2,
in the case of the second mixer group.

[0052] Inanon-illustrated embodiment, the mixercom-
prises only two of said amplifiers 3-4, 5-6 associated with
only one of said combination units 7, 8, and in this non-
illustrated case, the switching element 2 or elements 2,
12 are connected between the output of said combination
unit and the two mixer outputs, the main output Ao, and
the monitor output Ao,, to switch between them in func-
tion of the selected operating mode.

[0053] Continuing with the illustrated embodiments,
the proposed mixer is adapted so that when it is in the
first operating mode, operating the crossfader Xf causes
regulation of the gain control signals for the first mixer
group, while those of the second mixer group remain
fixed, and adapted so that when it is in the second oper-
ating mode, operating the crossfader Xf causes regula-
tion of the gain control signals for the second mixer group,
while those of the first mixer group remain fixed.

[0054] Each ofsaid firstand second mixer groups com-
prise respective first 10 and second 11 gain signal gen-
erator blocks, each adapted to generate two of said gain
control signals and to apply them, via two corresponding
outputs 1004-100,, 1104-110,, to the corresponding con-
trol inputs 3c-4c, 5¢-6¢ of the amplifiers 3-4, 5-6 of the
first or second mixer group, respectively.

[0055] Each of said gain signal generator blocks 10,
11 comprises aninput 10i4, 11i4, which can be connected
to an output 90, of said control section 9 of the crossfader
Xf containing the digitised position detector output signal.
[0056] In the embodiment of Fig. 1 said inputs can be
connected to the same output 904 which is connected to
the input E4 of the electronic system, which cannot be
done in the embodiment of Fig. 2, since the digitised po-
sition signal is not present at the output 90, connected
to input E,, but an enabling signal instead, when this is
the case.

[0057] Referring to Fig. 1, the illustrated switching el-
ement 2 comprises a first terminal 2, connected to said
output 90, of said control section 9, and a second 2,,
and a third 25 terminals respectively connected to said
inputs 10i4, 11i4 of the first 10 and second 11 gain signal
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generator blocks, with the switching element 2 being
adapted to connect, on command from the electronic sys-
tem 1, said first terminal 2,, alternatively with said second
2, or said third 25 terminal, depending on whether the
first or second operating mode is selected, respectively.
[0058] Referring to the embodiment shown in Fig. 2,
each of the two illustrated switching elements 2, 12 com-
prises a first terminal 24, 124 connected to said output
90, of the control section 9 and second terminals 2,, 12,
respectively connected to the inputs 10i4, 11i4 of the first
10 and second 11 gain signal generator blocks, with the
switching elements 2, 12 being adapted to connect, on
command from the electronic system 1 (in the illustrated
case, on command from the second block 1b after re-
ceiving the enabling signal from the first block 1a), their
respective first terminals 24, 124, with their second re-
spective terminals 2,, 12,, independently, in function of
the operating mode, first, second, third or fourth estab-
lished by the electronic system 1.

[0059] As previously indicated, in an embodiment, the
mixer proposed by this invention is adapted to operate
according to at least one third operating mode, interme-
diate between said first and second modes, in which the
operating of the crossfader Xf affects both, the first mix
signal to be fed to the main output Ao, and the second
mix signal to be fed the monitor output Ao,, with the con-
trol unit 1 being adapted to make said mixer operate ac-
cording to the third operating mode since the second op-
erating mode is selected, by means of the selection de-
vice SW and until conditions to pass from the first to the
second operating mode are met.

[0060] This means that when an operator selects to
enter the second operating mode, from the same moment
when the operator operates the selection device SW and
while the already described conditions are not met for
the control unit 1 to allow it, the mixer will enter and remain
in the third mode, with the crossfader movement affecting
the mix signal heard by the audience, through Aoy, as
well as the one heard by the operator through the monitor
output Ao,.

[0061] In another embodiment, the mixer is adapted
to operate according to a fourth operating mode, inter-
mediate between the first and second operating modes,
in which operating the crossfader has no effect on neither
of the first and second mix signals, with the control unit
1 being adapted to make said mixer work according to
said fourth operating mode since the first operating mode
is selected, by means of the selection device SW, and
until conditions to pass from the second to the first oper-
ating mode are met.

[0062] This means that when an operator selects to
enter the first operating mode, from the same moment
when the operator operates the selection device SW and
while the already described conditions are not met for
the control unit 1 to allow it, the mixer will enter and remain
in the fourth mode, with the crossfader movement not
affecting the mix signal heard by the audience, through
Aoy, nor the one heard by the operator through the mon-
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itor output Ao,.

[0063] The mixer is able to operate according to said
third and fourth modes because of the two independent
switching elements 2, 12, shown in Fig. 2, which are con-
nected to two outputs S,, S, of the second block 1b of
the electronic system, with the second block 1b being
adapted to activate, after receiving corresponding ena-
bling signals generated by the firstblock 1 a, the switching
elements 2, 12 independently, via sending correspond-
ing signals by said outputs S4, S,, activating only one of
said switching elements 2, 12 in order to pass into said
third or fourth operating mode or, when the mentioned
coincidence is produced, activating the two switching el-
ements 2, 12 (or only one if the other is already activated)
in order to enterinto the first or second selected operating
mode via connection of their respective first terminals 24,
12,, to their respective second terminals 2,, 12,.
[0064] Continuing with the description of the gain sig-
nal generator blocks 10, 11 shown in Figs. 1 and 2, each
of them is adapted to process the digitised position de-
tector output signal and generate two corresponding gain
signals, one for each amplifier 3-4, 5-6.

[0065] Ingeneral,the gainblocks 10, 11 comprise, just
as can be seen from Figs. 1 and 2, other inputs 10i,, 11,
connected to the outputs of other additional control sec-
tions 14, 17 of other control elements 15, 16, or faders,
which are specific for acting on only one of the mixer
outputs, the main output Ao, or the monitor output Ao,,
with the gain blocks 10, 11 being also adapted to process
the output signals of said additional control sections 14,
17.

[0066] In an embodiment, each of the gain signal gen-
erator blocks 10, 11 is adapted to carry out digital linearity
handling, for which it comprises a digital processing unit
to perform said processing of at least the digitised posi-
tion detector output signal, for a plurality of consecutive
values, and apply to them a function selected from a se-
ries of functions with different degrees of linearity, in order
to generate said two corresponding gain signals, one for
each amplifier 3-4, 5-6, with a sequence of values or-
dered according to the selected function.

[0067] Each of the gain signal generator blocks 10, 11
comprises a minimum of one digital-analogue converter,
or D/A converter, for the generation of said gain signals
from the processed digital signal.

[0068] In another embodiment, alternative to the one
referring said digital linearity handling, each of the gain
signal generator blocks 10, 11 is adapted to perform an-
alogue linearity handling, for which it comprises an ana-
logue unit or circuitry inserted between said D/A convert-
er and the output from the respective gain signal gener-
ator block 10, 11, with said analogue unit being adapted
to process the analogue output signal from said D/A con-
verter to generate a corresponding gain signal with a de-
termined degree of linearity.

[0069] Each of the gain signal generator blocks 10, 11
is adapted to, when its input 10iy, 11i; is disconnected
from the first terminal 2, 12, of the switching element 2,
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12, maintain the gain signals fixed at their outputs 100,-
100,, 1104-110,, with substantially the same value as
immediately before said disconnection, when the gain
signals applied to the other mixer block 11, 10 are being
regulated. This achieves that when the mixer is operating
in the first mode, i.e. with the audience hearing the mix
made with the assistance of the crossfader, and it passes
to the second operating mode, the audience continues
hearing what it was listening to just prior to the operating
mode changeover.

[0070] The mixer proposed by this invention also com-
prises an indicator device 18 connected to the electronic
system 1, with the electronic system 1 being adapted to
activate said indicator device 18 when conditions are met
to pass from the first operating mode to the second, and
vice versa.

[0071] In an embodiment, said indicator device 18 is
a luminous indicator device 18, the purpose of which is
to inform the operator who has selected the mode
changeover, when the conditions for such a changeover
occur and hence, when the changeover is produced au-
tomatically, emitting, for example, a red light while the
changeover is still not allowed, and a green light when it
occurs, both referring to a changeover from the first to
second mode, as well as from the second to the first.
[0072] As can be seen from Figs. 1 and 2, the mixer
also comprises a control member 13 for the crossfader
Xf, connected to the control section 9 of the same, and
adapted to, in collaboration with the control section 9,
vary the linearity of the crossfader Xf output signal, prior
or subsequent to its digitisation.

[0073] A person expert in the art could introduce
changes and modifications to the described embodi-
ments without leaving the scope of the invention as de-
fined according to the attached claims.

Claims
1. Audio mixer, of the type comprising:

- at least two audio inputs (Aiy, Ai,) to receive
two corresponding analogue audio input signals
(A4, A,) that are to be mixed,

- a first audio output (Ao4), or main output, for
supplying an audience with a corresponding
main analogue audio signal,

- a second audio output (Ao,), or monitor output,
for supplying an operator of said mixer with an
analogue audio monitor signal,

- at least one control element (Xf), operable by
said operator, for, in collaboration with an elec-
tronic circuitry, to which it is connected, regulat-
ing at least the gain or attenuation of each of
said two audio input signals (A4, A,), by means
of output signals from said control element (Xf),
and prior to their mixing into a mix signal result-
ing from the weighted combination of both,
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said mixer comprising a selection device (SW) op-
erable by said operator to select at least two alter-
native operating modes: a first mode in which oper-
ating said control element (Xf) only affects a first mix
signal to be fed to said main output (Ao,), and a
second mode in which said operating of the control
element (Xf) only affects a second mix signal to be
fed to said monitor output (Aoy),

characterised in that it comprises a control unit (1)
associated with said selection device (SW) and
adapted to make said mixer work according to
whether said first or said second selected operating
mode, conditional on that at least said output signals
from the at least one control element (Xf), or at least
one signal representative of said output signals,
have certain determined values.

A mixer according to claim 1, characterised in that
itis adapted to operate according to at least one third
operating mode, intermediate between said first and
second modes, in which the operating of the control
element (Xf) affects both, said first mix signal to be
fed to the main output (Ao4) and the second mix sig-
nal to be fed to said monitor output (Ao,), with said
control unit (1) being adapted to make said mixer
work according to said third operating mode since
the second operating mode is selected, by means
of the selection device (SW), and until conditions to
pass from the first to the second operating mode are
met.

A mixer according to claim 1 or 2, characterised in
that itis adapted to operate according to at least one
fourth operating mode, intermediate between said
first and second operating modes, in which said op-
erating of said control element (Xf) has no effect on
neither of said first and second mix signals, with said
control unit (1) being adapted to make said mixer
work according to said fourth operating mode since
the first operating mode is selected, by means of the
selection device (SW), until conditions to pass from
the second to the first operating mode are met.

A mixer according to claim 1, 2 or 3, characterised
in that said control unit (1) is an electronic system
(1) comprising the following elements:

- a processing system,

- at least one storage device that stores said
determined values of said output signals from
the control element (Xf), or at least one deter-
mined value of said signal representative of said
output signals,

- at least one input (E4), connected to at least
one first point of said electronic circuitry or of
said control element (Xf), adapted to receive a
sampling signal of said output signals from the
control element (Xf), or of said at least one signal
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representative of the same, so that said elec-
tronic system (1) is aware of their actual values
at all times and compares them with the stored
determined value or values via said processing
system, and

- at least one output (S,), connected to at least
one switching element (2) of said electronic cir-
cuitry,

with said electronic system (1) being adapted for, if
said comparison results in coincidence, activating at
least said at least one switching element (2), via
sending at least one corresponding signal by said at
least one output (S), to switch from the first operat-
ing mode to the second, or vice versa.

A mixer according to claim 1, 2 or 3, characterised
in that said control unit (1) is an electronic system
(1) comprising the following elements:

i) afirst block (1a), forming part of said electronic
circuitry and comprising:

- a processing system,

- atleast one storage device that stores said
determined values of said output signals
from the control element (Xf), or at least one
determined value of said signal represent-
ative of said output signals,

with said first block (1a) being adapted to
receive said sampling signal of the output
signals from the control element (Xf), or of
the at least one signal representative of the
same, in order to know their actual values
at all times and, by means of said process-
ing system, compare them with the stored
determined value or values and generate
an enabling signal when the comparison re-
sults in coincidence,

and

ii) a second block (1 b) comprising:

-an input (E,), connected to an output from
the first block (1a) and adapted to receive
said enabling signal,

- at least one output (S4), connected to at
least one switching element (2) of said elec-
tronic circuitry, with said second block (1b)
being adapted to activate, if it receives said
enabling signal, at least said at least one
switching element (2), via sending said cor-
responding signal by said at least one out-
put (S4), to switch from the first operating
mode to the second, or vice versa.

6. A mixer according to claim 4 or 5, characterised in

that the electronic system (1) comprises two outputs
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(S4, Sy), connected to two respective switching ele-
ments (2, 12) of said electronic circuitry, and in that
it is adapted to activate said switching elements (2,
12) independently, via sending corresponding sig-
nals by said outputs (S, S,), activating only one of
said switching elements (2, 12) in order to enter said
third or fourth operating mode or, when said coinci-
dence is produced, activating both switching ele-
ments (2, 12) to enter the selected first or second
operating mode.

A mixer according to claim 4, 5 or 6, characterised
in that said electronic circuitry comprises at least
two variable gain amplifiers (3-4, 5-6), each of which
having an input (3i-4i, 5i-6i), connected to one of the
two audio inputs (Aiy, Ai,) that receive the two audio
input signals (A4, A,), and responsible for varying
their respective amplitudes in function of corre-
sponding gain control signals applied to respective
control inputs (3c-4c, 5¢-6¢) of the same, which are
function of the output signals from the control ele-
ment (Xf), or of the at least one signal representative
of the same, and adjustable on acting on the control
element (Xf).

A mixer according to claim 7, characterised in that
the electronic circuitry comprises at least a first and
a second mixer groups, each of which having:

- two of said variable gain amplifiers (3-4, 5-6),
one per audio input signal (A, A,), each con-
trollable by corresponding gain control signals,
and comprising respective outputs (30-40, 50-
60) through which supplying the regulated gain
or attenuation audio signals,

- a combination unit (7, 8), connected to the out-
puts (30-40, 50-60) of said two amplifiers (3-4,
5-6) and adapted to combine the audio signals
coming therefrom and to supply the resulting sig-
nal, said mix signal, to a respective output (70,
80), with said output (70, 80) connected to the
main output (Ao4) in the case of the first mixer
group, or to the monitor output (Ao,), in the case
of the second mixer group.

A mixer according to claim 8, characterised in that
it is adapted so that when it is in said first operating
mode, operating the control element (Xf) causes reg-
ulation of the gain control signals for the first mixer
group, while those of the second mixer group remain
fixed, and so that whenitis in said second operating
mode, operating the control element (Xf) causes reg-
ulation of the gain control signals for the second mix-
er group, while those of the first mixer group remain
fixed.

A mixer according to any of the previous claims,
characterised in that said control element (Xf) com-
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prises at least one part fixed with respect to a support
of said mixer and a moving part that can move with
respect to said fixed part.

Amixeraccordingto claim 10, characterised in that
said control element (Xf) is a potentiometer, with said
moving part being a wiper and said fixed part com-
prising a resistance on which a portion of said wiper
makes contact.

A mixer according to claim 10 when it depends on
claim 9, characterised in that the control element
(Xf) or the associated electronic circuitry comprises
a position detector adapted and arranged to detect
the position of said moving part, or of a portion of the
same, with respect to at least the position of a point
of said fixed part of the control element (Xf), and to
generate at least one output signal representative of
said position, or position signal, which is said output
signal from the control element (Xf), if said position
detector is comprised by the control element (Xf), or
is said signal representative of the control element
(Xf) output signal, if said position detector is com-
prised by said associated electronic circuitry.

A mixeraccordingto claim 12, characterised in that
said position detector is adapted to detect the posi-
tion of said moving part, or of a portion of the same,
with respect to the positions of two points of said
fixed part of the control element (Xf), and to generate
at least one output signal representative of said po-
sition.

A mixer according to claim 12 or 13, characterised
in that the electronic circuitry comprises at least one
control section (9) of said control element (Xf) with
at least one sampling and digitising block that com-
prises at least one analogue-digital converter, or A/D
converter, with said block having at least one input
connected to the output of said position detector to
sample and digitise the at least one output signal
provided by the same, and an output connected to
the electronic system (1) via an output (90,) of said
control section (9), which corresponds to said first
point of the electronic circuitry, with said digitised
output signal being said sampling signal of said out-
put signals from the control element (Xf), or of said
at least one signal representative of the same, or
said enabling signal.

A mixer according to claim 14, characterised in that
each of said firstand second mixer groups comprises
respective first (10) and second (11) gain signal gen-
erator blocks, each adapted to generate at least two
of said gain control signals and to apply them, via
two corresponding outputs (1004-100,, 1104-110,),
to the corresponding control inputs (3c-4c, 5¢c-6¢) of
the amplifiers (3-4, 5-6) of the first or second mixer
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group, respectively.

Amixeraccording to claim 15, characterised in that
each of said gain signal generator blocks (10, 11)
comprises at least one input (10i4, 11i4) that can be
connected to said output (90,) of said control section
(9) of the control element (Xf), or to another output
(90,) at which the digitised position detector output
signal is also present.

A mixer according to claim 16 when it depends on
claim 4, characterised in that said switching ele-
ment (2) comprises at least one first terminal (2,)
connected to said control section (9) output (904 or
90,) that can be connected to said inputs (10i, 11i)
of said gain signal generator blocks (10, 11), and
one second (2,) and one third (253) terminals that are
respectively connected to said inputs (10i4, 11i;) of
said first (10) and second (11) gain signal generator
blocks, with the switching element (2) being adapted
to connect, on command from the electronic system
(1), said first terminal (24) alternatively with said sec-
ond (2,) or said third (25) terminal, in function of
whether the first or the second mixer operating
mode, respectively, has been selected.

A mixer according to claim 16 when it depends on
claim 6, characterised in that each of said two
switching elements (2, 12) comprises at least one
first terminal (24, 12,) connected to said control sec-
tion (9) output (904 or 90,) that can be connected to
said inputs (10i4, 11i;) of said gain signal generator
blocks (10, 11), and second terminals (2,, 12,) that
are respectively connected to said inputs (10i4, 11i)
of said first (10) and second (11) gain signal gener-
ator blocks, with the switching elements (2, 12) being
adapted to connect, on command from the electronic
system (1), their respective first terminals (24, 12,)
with their respective second terminals (2,, 12,), in-
dependently, in function of the operating mode, first,
second, third or fourth, established by the electronic
system (1).

A mixer according to claim 17 or 18, characterised
in that each of the gain signal generator blocks (10,
11) is adapted to process at least the at least one
digitised position detector output signal, and to gen-
erate two corresponding gain signals, one for each
amplifier (3-4, 5-6).

Amixeraccording to claim 19, characterised in that
each of the gain signal generator blocks (10, 11)
comprises at least one digital processing unit for per-
forming said processing of at least the digitised po-
sition detector output signal, for a plurality of con-
secutive values, and applying a function, selected
from a series of functions with different degrees of
linearity, to them in order to generate said two cor-

10

15

20

25

30

35

40

45

50

55

10

EP 1 845 644 A1

21.

22,

23.

24,

25.

26.

18

responding gain signals, one for each amplifier (3-4,
5-6), with an ordered sequence of values according
to the selected function.

A mixer according to claim 19 or 20, characterised
in that each of the gain signal generator blocks (10,
11) comprises at least one digital-analogue convert-
er, or D/A converter, to generate said gain signals
from the processed digital signal.

A mixer according to claim 21 when it depends on
claim 19, characterised in that each of the gain
signal generator blocks (10, 11) comprises at least
one analogue unit or circuitry, inserted between said
D/A converter and the output of the respective gain
signal generator block (10, 11), with said analogue
unit being adapted to process at least the analogue
signal from said D/A converter in order to generate
a corresponding gain signal with a determined de-
gree of linearity.

A mixeraccording to claim 20, characterised in that
each of the gain signal generator blocks (10, 11) is
adapted to maintain, when its input (10i4, 11 i4) is
disconnected from the first terminal (24, 124) of the
switching element (2, 12), the gain signals fixed at
their outputs (1004-100,, 1104-110,), with substan-
tially the same value they had immediately prior to
said disconnection, when the gain signals applied to
the other mixer block (11,10) are being regulated.

A mixer according to any of claims 2 to 23, charac-
terised in that it comprises an indicator device (18)
connected to said electronic system (1), being said
electronic system (18) adapted to activate said indi-
cator device (18) when the conditions for passing
from the first operating mode to the second mode
are met, and vice versa.

A mixeraccording to claim 24, characterised in that
said indicator device (18) is a luminous indicator de-
vice.

A mixer according to claim 13, characterised in that
it comprises at least one control member (13) of said
control element (Xf), connected to said control sec-
tion (9) of the control element (Xf) and adapted to,
in collaboration with the control section (9), at least
vary the linearity of said control element (Xf) output
signal, in a manner prior or subsequent to its digiti-
sation.
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