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Description

TECHNICAL FIELD

The invention relates to loudspeakers, and in par-
ticular to a damping circuit for use in association with
loudspeakers and, in particular,' to a self-damping
crossover circuit for use in multi-speaker audio systems.

BACKGROUND ART

The problem of sound distortion in loudspeakers is
well known. Generally it is detectable especially in the
bass regions of sound reproduction as a form of "rum-
ble", which muffles or masks the full purity of the bass
tones. The problem also occurs in the mid-range and
upper ranges of audio frequency reproduction, but is
less noticeable to an untrained ear. This distortion is ap-
parent in coil-driven loudspeaker systems having a sin-
gle coil-driven loudspeaker, as well as those having a
plurality of coil-driven loudspeakers. High fidelity audio
loudspeaker systems usually comprise at least two and
more often, three or more separate coil-driven speak-
ers. These speakers will include a speaker to cover the
high frequency high notes (tweeter) and a speaker to
cover the low frequency bass notes (woofer), and in
most cases, a speaker to cover the mid-range frequency
notes (mid-range). In some cases there may be multiple
speakers for each range. It is customary in such multi-
speaker systems to provide one or more filter circuits
known as "crossovers" in which the signals for the var-
ious ranges are separated so that they are reproduced
in the appropriate speakers in the system. Such cross-
overs incorporate one or more crossover coils as part
of the filter circuit. The precise causes of the type of dis-
tortion described above are not entirely clear, however,
it seems reasonable to assume that one source is the
collapsing of the magnetic fields created around the
crossover coil during the passage of audio signals. As
the magnetic fields collapse, they induce, within the coil,
a secondary transient signal related to, but not part of,
the primary audio signal. Some evidence is available for
this theory in the well-known relationship between the
strength of the primary signal and the strength of the
distortion signal. Various attempts have been made to
deal with the problem.

One recent proposal is shown in U.S. Letters Patent
No. 4,160,133. In this Patent, the speaker itself is man-
ufactured with an additional damping coil mounted di-
rectly on the speaker. The degree of effectiveness of this
solution has not been evaluated, but it is certain that the
cost of manufacturing speakers incorporating this pro-
posal would be considerably higher than the manufac-
ture of conventional speakers, and the efficiency of the
speaker is adversely affected. Thus such a solution
would be less than optimal for the consumer. Conse-
quently, this proposal has not achieved wide accept-
ance.
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In general terms, the present invention finds its ap-
plication both to single speakers and to such crossover
circuits so that a damping effect is provided over a part
of the frequency ranges or indeed all of the frequency
ranges to damp out distortion.

It is believed that a major cause of speaker distor-
tion is in the design of the crossover circuits themselves.
Such crossover circuits inherently incorporate some
form of coils, of varying inductances, whereby signals
may be divided up into groups or bands of selected
wavelengths for reproduction in the different speakers.
It is, of course, well known that the passing of electrical
current wave forms through a coil will result in the de-
velopment of transient electromagnetic fields around
the coil itself. As the current fluctuates, so also does the
induced electromagnetic field. The fluctuation of the in-
duced electromagnetic field is believed to induce, in
turn, a fluctuating voltage across the coil which is
passed through the speaker coil producing a further un-
wanted movement and hence sound waves from the
speaker. It is believed that this is a major cause of the
distortions or so-called "rumble" which can be heard in
speaker systems and this distortion is generally consid-
ered to be undesirable by the great majority of listeners.

It will of course be understood that in most of the
speaker systems to which the invention relates, the
speakers will be of the moving coil type. Such speakers
inherently incorporate their own integral coil means.
Such speaker coils will in themselves develop a back
EMF, induced as the voice coil moves through the mag-
netic field of the permanent magnet which surrounds the
voice coil. This factor is a "given" in almost all speaker
systems, and may also be, in itself, a cause of distortion.

DISCLOSURE OF THE INVENTION

With a view to providing a damping circuit for im-
proved performance of speaker systems of the type con-
taining at least one speaker means having input and out-
put connection means, the invention comprises a damp-
ing circuit means comprising matching coil means de-
fining matching coil input and output connection means,
with said matching coil output connection means con-
nectable with said speaker input connection means,
damping coil means defining damping coil input and out-
put connection means, with said damping coil input con-
nection means connectable to said speaker output con-
nection means, and said maiching and damping coil
means being wound together on a common support with
the turns of one coil alternating with the turns of the other
coil, with their said input connection means adjacent one
another and their said output connection means adja-
centone another whereby currents will flow through said
matching and damping coil means in the same direction
and whereby transient signals in a respective first one
of said matching and damping coils set up magnetic
fields around the common support which fields then in-
duce out of phase transient signals in the respective
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second of said maiching and damping coils, said in-
duced out of phase transient signals acting to reduce in
strength, or damp, the initial transient signals.

The invention further comprises a method of damp-
ing audio signals in a speaker system, by passing the
same through a damping circuit means, the damping cir-
cuit means having matching coil means and damping
coil means, said matching and damping coil means
each having a first coil end and a second coil end, and
having respective input and output connection means,
said matching coil means and damping coil means be-
ing woun together in the same direction about a com-
mon support and having said respective input connec-
tion means at coincident first coil end, and having said
respective output connection means at respective coin-
cident second coil end; said matching coil means and
damping coil means being wound in a manner to provide
unity coefficient of coupling between said matching and
damping coil means, said matching coil connectedin se-
ries with a coil driven speaker having input connection
means and output connection means, with said match-
ing coil output connection means being connected to the
input connection means of the loudspeaker and, said
damping coil means being connected in series with the
same coil driven loudspeaker, and having speaker out-
put connection means connected to damping coil input
connection means in such amanner as to provide a con-
tinuous circuit between the matching coil input connec-
tion means and the damping coil output connection
means, whereby currents will flow through said match-
ing and damping coil means in the same direction
whereby transient signals in arespective first one of said
matching and damping coils set up magnetic fields
which fields then induce out of phase transient signals
in the respective second of said matching and damping
coils, said induced out of phase transient signals acting
to reduce in strength, or damp, the initial transient sig-
nals.

A further feature is that said matching coil may be
of a first predetermined inductance and said damping
coil may be of a second predetermined inductance dif-
ferent from said matching coil means.

A further features is that variable means may be
provided for varying the inductance of one of the match-
ing and damping coils relative to the other.

A further feature is such a speaker system wherein
there are at least, high frequency speaker means and
low frequency speaker means, and incorporating a first
high frequency damping circuit for said high frequency
speaker means and further a low frequency damping cir-
cuit for said low frequency speaker means.

Afurther feature is such a system wherein there are
at least three separate speakers in each speaker sys-
tem, and there being respective damping circuit for said
speakers in said speaker system.

The matching and damping coils are preferably
formed with equal numbers of turns or windings in each
coil, with the individual turns of one coil be separated by
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the individual turns of the other coil, wound on a com-
mon support. There are several layers of windings with
the turns of one coil in one winding layer overlying the
turns of the other coil in the next adjacent winding layer.
The various features of novelty which characterize
the invention are pointed out with particularity in the
claims annexed to and forming part of this disclosure.
For a better understanding of the invention, its operating
advantages and specific objects attained by its use, ref-
erence should be had to the accompanying drawings
and descriptive matter in which there are illustrated and
described preferred embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is an electrical circuit diagram showing a
single damping circuit in accordance with the inven-
tion for application to a single speaker,;

Figure 2 is a detail of the bifilar winding of the match-
ing coil and the damping coil of the invention;
Figure 3 is a side elevation of Figure 2, partially cut
away;

Figure 4 is an electrical circuit diagram illustrating
a typical audio loudspeaker system comprising a
plurality of speakers and showing damping circuits
according to the invention;

Figure 5 is an electrical circuit diagram showing a
damping circuit according to the invention provided
with a variable tapping on the windings of the damp-
ing coil means whereby the inductance of that coil
may be changed,;

Figure 6 is a diagram showing a further preferred
embodiment for two speakers, and,

Figure 7 is a diagram showing a further preferred
embodiment for three speakers.

MODES OF CARRYING OUT THE INVENTION

Referring first of all to Figure 1, it will be seen that
the invention is there illustrated in connection with a
speaker system comprising a single speaker 10 having
an integral voice coil 12 and speaker input connection
means 14 and speaker output connection means 16.
The damping circuit 18 has a matching coil 20 and a
damping coil 22, each having respective input connec-
tion means 24, 26 and having respective output connec-
tion means 28, 30. Matching coil 20 and damping coil
22 are wound in a mode known as "unity coefficient of
coupling”, in bifilar style i.e. two conductors of the same
or very nearly the same thickness placed adjacent one
another and wound on a common support as illustrated
in Figure 2 and 3.

The matching and damping coils are preferably
formed with equal numbers of turns or windings in each
coil, with the individual turns of one coil being separated
by the individual turns of the other coil, wound on a com-
mon support. There are several layers of windings with
the turns of one coil in one winding layer overlying the
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turns of the other coil in the next adjacent winding layer.

As Figures 2 & 3 indicate, matching and damping
coils 20, 22 are wound about a common support 36.
Common support 36 maybe for example, a bobbin, of
plastic or the like (Figures 2 & 3), having non-magnetic
properties, or in some cases may be formed of iron-
steel, nickel-steel, or any other core which may be ad-
vantageous in a given situation.

In Figure 3, the turns of coil 20, where they are cut
away, are shown with speckle hatching. The turns of coil
22 are shown with diagonal line hatching. It will be seen
that the turns of coil 22 in one winding layer, overlay the
turns of coil 20 in the next adjacent winding layer, and
s0 on.

Figure 3 also illustrates the two ends of the coil 20,
adjacent to the two ends to the coil 22.

The two adjacent ends would constitute the input of
the two coils and the other two adjacent ends would con-
stitute the output of the two coils.

In operation, it will be appreciated that the driving
circuit will supply power via the input 32 which is con-
nected to matching coil input connection means 24.
Matching coil output connection means 28 is connected
to speaker input connection means 14 and power pass-
es through integral voice coil 12 to speaker output con-
nection means 16. Power then flows from speaker out-
put connection means 16 to damping coil input connec-
tion means 26, through damping coil 22 to damping coil
output connection means 30 from whence it passes to
the negative side of the driving circuit 34.

It is believed that the damping circuit as herein de-
scribed relies on induced currents to function. As a sig-
nal is fed into the circuit moving first through the maich-
ing coil, a very nearly equal current is induced in the
damping coil. The current induced in the damping coil
would, however, be approximately 180 degrees out of
phase with that passing through the matching coil if the
coils were merely shorted out. In other words, the two
currents, when added, would very nearly cancel one an-
other. If the speaker was removed from the damping cir-
cuit, and a current was applied with a measuring instru-
ment such as a galvanometer connected between the
coil output connection means, there would be avery lim-
ited electrical potential measured.

However the presence of the loudspeaker coil in the
circuit provides a phase shift of approximately 90 de-
grees in the current flowing through the circuit. It is be-
lieved that this phase shift allows the damping circuit
means to perform its job of damping transient signals
induced in the system without impairing the quality of
the original, sound signal.

There are three different electrical signals which are
easily identified and flow within the standard speaker cir-
cuit at a given instant. The first is the primary signal or
applied voltage. The second is the induced current cre-
ated by the passage of the primary current through the
standard cross-over coil, believed to be one source of
noise or distortion. The third is the "back EMF" produced
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in the voice coil of the loudspeaker, believed to be an-
other source of noise or distortion. It is believed that the
design of the present damping circuit provides, for each
of the second and third unwanted noise signals in the
circuit, a very nearly equally strong signal which is 90
degrees out of phase with the respective noise signals.

Furthermore the damping coil provides a magnetic
braking effort on the voice coil of the speaker. This caus-
es the voice coil to move almost exclusively in response
to the primary signal, and dampens any movement of
the voice coil which would otherwise give rise to unwant-
ed noise sounds and obscure subtle sounds in the pri-
mary signal.

The invention further comprises a method of damp-
ing audio signals in a speaker system, by passing the
same through a damping circuit means, said damping
circuit means comprising matching coil means and
damping coil means, said matching and damping coil
means each having a first coil end and a second coil
end, and having respective input and output connection
means, said matching coil means and damping coil
means being wound together about a common support
and having respective input connection means at coin-
cident first coil end, and having respective output con-
nection means at respective coincident second coil end,;
said matching coil means and damping coil means be-
ing wound in a manner to provide unity coefficient of
coupling between said matching and damping coil
means, said matching coil connected in series with a
coil driven speaker having input connection means and
output connection means, with said matching coil output
connection means connected to the input connection
means of the loudspeaker, said damping coil means be-
ing connected in series with the same coil driven loud-
speaker and having the speaker output connection
means connected to the damping coil input connection
means in such a manner as to provide a continuous cir-
cuit between the matching coil input connection means
and the damping coil output connection means, where-
by currents will flow through said matching and damping
coil means in the same direction thereby acting to re-
duce in strength, or damp, the unwanted signals.

More frequently, the invention will be used in a
speaker system employing a plurality of loudspeakers
interconnected through a matching circuit. By way of il-
lustration, Figure 4 shows the invention in a system hav-
ing three separate speakers, namely, a low frequency
speaker 38, a mid-range frequency speaker 40, and a
high range frequency speaker 42. Each of the speakers
is of the moving coil type, and the speakers are together
intended to handle the entire audible range of sound
waves, with, in most cases, a certain degree of overlap
between the adjacent speakers, in a manner well known
in the art and requiring no description. Low range fre-
quency speaker 38 has an input 44 and an output 46,
indicated respectively as positive and negative. The mid
range speaker 40 has an input connection 48 and an
output connection 50 indicated respectively as positive
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and negative. The high range frequency speaker 42 has
an input connection 52 and an output connection 54 in-
dicated respectively as positive and negative.

It is assumed that the speaker system comprising
the three speakers 38, 40, and 42 is intended to be con-
nected to a source of audio frequency signals, coming
from a suitable source such as some form of sound re-
production device either a disc or tape type device, or
for example from a radio receiver, or directly for example
from a microphone or series of microphones with ampli-
fiers and other equipment as needed (not shown). All of
these different systems are very well known in the art
and require no further description.

The connections for such systems are indicated
generally as 56 and 58 being indicated respectively as
positive and negative. As is well known in the art, in the
normal speaker system, there would be, between the
main connections 56 and 58, and the speakers 38, 40,
and 42 a series of what are known as "crossover" cir-
cuits. The purpose of the crossover circuits is to filter
out or separate the high-frequency, mid-range, and low-
frequency signals, so that they are directed to the ap-
propriate speakers for reproduction therein, and are ex-
cluded from the other speakers. As mentioned, in most
crossover circuits and speaker systems, some small de-
gree of overlap is provided, the exact degree being de-
pendant upon the design of the speakers and the re-
quirements of the system, all as is well known in the art.
It will be appreciated that in Figure 4 no such typical prior
art crossover circuits are illustrated.

In place of the conventional crossover circuits, there
are provided, in this example, low range matching and
damping coils 60 and 62, and high range matching and
damping coils 64 and 66. Low range matching coil 60
has an input 68 and an output 70 and low range damping
coil 62 has an input 72 and an output 74. High range
matching coil 64 has an input 76 and an output 78. High
range damping coil 66 has an input 80 and an output
82. Each of the respective pairs of coils 60-62 and 64-66
are wound in a bifilar manner concentrically together
about respective common supports (indicated generally
as 84 and 86) as shown and as described above (Figs
2 and 3), providing unity coefficient of coupling. The in-
puts of the coils adjacent one another at respective first
matching and damping coil ends, and their outputs are
adjacent one another at respective second matching
and damping coil ends. Low range maiching coil 60 is
connected with its input 68 connected to the input side
of the driving circuit 56. The output 70 of low range
matching coil 60 is connected to the input side 44 of low
range speaker 38. The input 72 of low range damping
coil 62 is connected to the output 46 of low range speak-
er 38. The output 74 of low range damping coil 62 is
connected to the negative side 58 of the driving circuit.
In this way, the currents flowing through the matching
coil 60, and the damping coil 62 both input from the
same adjacent ends, at input 68 and 72, and output at
two adjacent ends 70 and 74. Both coils being wound

10

15

20

25

30

35

40

45

50

55

in the same direction, the two coils thus carry their re-
spective currents from their input ends to their output
ends, around windings being wound in the same direc-
tion.

A suitable condenser 88 is incorporated where nec-
essary, in the connection between the output 50 of mid
range speaker 40, and the input 44 of low range speaker
38. In addition, afurther connection, together with a con-
denser 90, extends between the output 50 of mid range
speaker 40, and the negative side 58 of the driving cir-
cuit.

In the high range matching and damping coils 64
and 66, the input 76 of high range matching coil 64 is
connected to the positive side 56 of the driving circuit
through condenser 94a.

The output 78 of high range matching coil 64 is con-
nected to the input 52 of the high range speaker 42. The
input 80 of high range damping coil 66 is connected to
the output 54 of the high range speaker 42. The output
82 of the high range damping coil 66 is connected
through a condenser 94b to the negative side 58 of the
driving circuit. The coils 64 and 66 are wound and con-
nected in the same manner as described in connection
with coils 60 and 62, so that currents flow through the
respective coils from their respective inputs to their re-
spective outputs, around coils being wound in the same
direction.

Suitable auxiliary coils 92, and condenser 94c¢ are
provided to filter super-sonic transients.

Figure 5 is an example of a variant of the damping
circuit. It may be desirable for the user to control the
inductance of the damping coil, thereby altering the per-
formance of the damping circuit. In order to vary the in-
ductance of the damping coil, a series of tappings 11,
13, 15, 17, and 19 are provided along the damping coil.
These tappings are connected into multi-position selec-
tor switch indicated generally as 21. Selector switch 21
provides a convenient method of altering the connection
point of the outlet side 34 of the driving circuit and damp-
ing coil 22, thereby altering the number of effective wind-
ings of damping coil 22 and hence its inductance. It can
be appreciated that damping circuits having variable
tappings may be utilised in multi-speaker systems such
as those shown in Figure 4, Figures 6 and 7.

Figure 6 is a diagram of a further preferred embod-
iment of the inventive circuit in a loudspeaker system
having two speakers namely a high and middle range
frequency speaker 100, and a low range frequency
speaker 102. The benefits of providing different speak-
ers for the reproduction of different frequency ranges
are well known in the art and therefore will not be de-
scribed here. Each speaker is provided with a damping
circuit, indicated generally as 104, and 106 arranged,
and connected, in the manner described in respect of
Figures 1 and 4. In the circuit of Figure 6, capacitors
108, 110 are connected in the circuit to filter unwanted
frequencies from respective speakers.

Figure 7 is a diagram of a further preferred embod-
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iment of the inventive circuit in a loudspeaker system
having three speakers namely, a high frequency speak-
er 112, a middle range frequency speaker 114, and a
low range frequency speaker 116. The benefits of pro-
viding different speakers for the reproduction of different
frequency ranges are well known in the art and therefore
will not be described here. Each speaker is provided
with a damping circuit, indicated generally as 118, 120,
122 arranged, and connected in the manner described
in connection with Figures 1 and 4. Inthe circuit of Figure
7, capacitors 124, 126, 128, 130 are connected in the
circuit to filter unwanted frequencies from respective
speakers.

The foregoing is a description of a preferred embod-
iment of the invention which is given here by way of ex-
ample only. The invention is not to be taken as limited
to any of the specific features as described but compre-
hends all such variations thereof as come within the
scope of the appended claims.

Claims

1. A damping circuit for speaker systems of the type
containing at least one coil driven speaker means
(10; 38, 42) having a predetermined inductance and
input and output connection means, (14, 16; 44, 46,
52, 54) for reproducing audio signals and compris-

ing;

a matching coil (20; 60, 64) having a predeter-
mined inductance and defining matching coil in-
put and output connection means (24, 28; 68,
70, 76, 78), said matching coil output connec-
tion means being adapted to be connected in
series with said input connection means (14;
44, 52) of said coil driven speaker means;

a damping coil (22; 62, 66) having a predeter-
mined inductance and defining damping coil in-
put and output connection means (26, 30; 72,
74, 80, 82), said damping coil input connection
means being adapted to be connected in series
with said output connection means (16; 46, 54)
of said coil driven speaker means (10; 38, 42);
said matching and damping coils (20, 22; 60,
62, 64, 66) defining windings being wound to-
gether in the same direction, about a common
support (36; 84, 86), with their said input con-
nection means (24, 26; 68, 72, 76, 80) juxta-
posed to one another and with their said output
connection means (28, 30; 70, 74, 78, 82) jux-
taposed to one another whereby currents will
flow through said matching and damping coils
(20, 22; 60, 62, 64, 66) in the same direction,
from their said inputs to their said outputs,
whereby to at least partially damp out noise sig-
nals.
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2.

10.

A damping circuit as claimed in claim 1 wherein said
matching (20; 60, 64) and damping (22; 62, 66) coils
are of equal inductance to one another.

A damping circuit as claimed in claim 1 wherein said
matching coil (20; 60, 64) and said damping coil (22;
62, 66) are of differing inductance.

A damping circuit as claimed in claim 1 wherein
means (11, 13, 15, 17, 19, 21, 30) are provided for
varying the inductance of said damping coil (22; 62,
66).

A damping circuit as claimed in claim 1 wherein
there are at least, high frequency coil driven speak-
ermeans (42; 100; 112) and low frequency coil driv-
en speaker means (38; 102; 116) and including high
frequency matching and damping coils (64, 66; 104;
118) for said high frequency coil driven speaker
means (42; 100; 112) and low frequency matching
and damping coils (60, 62; 106; 122) for said low
frequency coil driven speaker means (38; 102; 116).

A damping circuit as claimed in claim 5 wherein
there are at least three separate coil driven speaker
means (38, 40, 42; 112, 114, 116) in each speaker
system, and there being respective pairs of match-
ing and damping coils (60, 62, 64, 66; 118, 120, 122)
for at least two of said coil driven speaker means in
said speaker system.

A damping circuit as claimed in claim 1 wherein said
matching (20; 60, 64) and damping (22; 62, 66) coils
define an equal number of windings.

A damping circuit as claimed in claim 1 wherein said
matching coil (20; 60, 64) is of an inductance suit-
able to filter out unwanted frequencies of electrical
signals.

A damping circuit as claimed in claim 1 wherein said
matching coil (20; 60, 64) and said damping coil (22;
62, 66) are wound together in a bi-filar manner, on
said common support (36; 84, 86).

A method of damping distortion in audio signals in
an audio speaker system including coil driven
speakermeans (10; 38, 42) comprising the steps of;

passing the audio signals through damping cir-
cuit means, said damping circuit means com-
prising,

a matching coil and a damping coil (20, 22; 60,
62, 64, 66);

said matching and damping coils (20, 22; 60,
62, 64, 66) each having a first coil end and a
second coil end, and having respective input
and output connection means (24, 28, 26, 30;
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68, 70, 72, 74, 76, 78, 80, 82);

said matching coil and damping coil being
wound together in the same direction about a
common support (36; 84, 86) and having said
respective input connection means (24, 26; 68,
72; 76, 80) at a coincident first coil end, and
having said respective output connection (28,
30; 70, 74; 78, 82) means at a respective coin-
cident second coil end;

said matching coil and damping coil (20, 22; 60,
62, 64, 66) being wound in a manner to provide
unity coefficient of coupling between said
matching and damping coils;

said matching coil (20; 60, 64) being connected
in series with a coil driven speaker means (10,
38, 42) having input connection means (14; 44,
52) and output connection means (16; 46, 54),
with said matching coil output connection
means (28; 70, 78) connected to said input con-
nection means (14; 44, 52) of said speaker (10;
38, 42);

said damping coil (22; 62, 66) being connected
in series with the same coil driven speaker
means (10; 38, 42) and having the speaker out-
put connection means (16; 46, 54) connected
to the damping coil input connection means
(26; 72, 80) in such a manner as to provide a
continuous circuit between the matching coil in-
put connection means (24; 68, 76) and the
damping coil output connection means (30; 74,
82);

whereby currents will flow through said match-
ing and damping coils (20, 22; 60, 62, 64, 66)
in the same direction and thereby at least par-
tially damp out noise signals.

A method of damping distortion as claimed in claim
10 including the step of varying the inductance of
said damping coil (22; 62, 66).

A method of damping distortion as claimed in claim
10 in which at least three separate coil driven
speaker means (38, 40; 42; 112, 114, 116) are pro-
vided in each speaker system, there being respec-
tive pairs of matching and damping coils (60, 62,
64, 66; 118, 120, 122) for at least two of said coil
driven speaker means in said speaker system.

A method of damping distortion as claimed in claim
10 in which said audio speaker system comprises
a plurality of coil driven speaker means (100, 102;
112, 114, 116) each coil driven speaker means pro-
vided with a damping circuit (104, 106; 118, 120,
122).

An audio signal reproduction system for reproduc-
ing audio signals from a source of audio signals and
comprising;
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15.

16.

17.

12

at least one coil driven speaker means (10; 38,
40, 42) having input and output connection
means for input and output of audio signals
thereto;

a matching coil (20; 60, 64) having a predeter-
mined inductance and defining matching coil in-
put and output connections (24, 28; 68, 70, 76,
78), said matching coil input connection (24; 68,
76) being adapted to be connected in series
with said audio signal source and said matching
coil output connection (28; 70, 78) being con-
nected in series with said input connection (14;
44, 52) of said coil driven speaker means (10;
38, 40, 42);

a damping coil (22; 62, 66) having a predeter-
mined inductance and defining damping coil in-
put and output connections (26, 30; 72, 74, 80,
82), said damping coil input connection (26; 72,
80) being connected in series with said output
connection (16; 46, 54) of said coil driven
speaker means (10; 38, 40 ,42) and said damp-
ing coil output connection (30; 74, 82) being
adapted to be connected in series with said au-
dio signal source;

said matching and damping coils (20, 22; 60,
62, 64, 66) defining windings being wound to-
gether in the same rotational direction, about a
common support means (36; 84, 86), with their
said input connections (24, 26; 66, 72, 76, 80)
adjacent one another and their said output con-
nections (28, 30; 70, 74, 78, 82) adjacent one
another whereby currents will flow through said
matching coil (20; 60, 64) and said speaker coil
and said damping coil (22; 62, 66) in series and
whereby said currents will flow through said
matching coil (20; 60, 64) and said damping coil
(22; 62, 66) in the same rotational direction.

An audio signal reproducing system as claimed in
claim 14 and wherein said matching (20; 60, 64) and
damping (22; 62, 66) coils are of equal inductance
to one another.

An audio signal reproducing system as claimed in
claim 14 wherein means (11, 13, 15,17, 19, 21, 30)
are provided for varying the inductance of said
damping coil (22; 62, 66).

An audio signal reproducing system as claimed in
claim 14 wherein there are at least, a high frequency
coil driven speaker means (42; 100, 112) and a low
frequency coil driven speaker means (38; 102, 116)
and including high frequency matching and damp-
ing coils (64, 66; 104; 118) for said high frequency
coil driven speaker means (42; 100, 112) and low
frequency matching and damping coils (60, 62; 106,
122) for said low frequency coil driven speaker
means (38; 102, 116).
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18. An audio signal reproducing system as claimed in
claim 14 and wherein said matching and damping
coils (64, 66; 104; 118) define an equal number of
windings wound together in the same rotational di-
rection.

19. An audio signal reproducing system as claimed in
claim 14 wherein said matching coil and said damp-
ing coil (64, 66; 104, 118) are wound together in a
bi-filar manner in the same rotational direction.

Patentanspriiche

1. Dampfungsschaltung fiir Lautsprechersysteme der
Art mit mindestens einem dynamischen Lautspre-
chermittel (10; 38, 42) mit einer vorbestimmten In-
duktivitdt und Eingangs- und Ausgangsverbin-
dungsmitteln (14, 16; 44, 46, 52, 54) zur Wiederga-
be von Tonsignalen und mit folgendem:

einer paarigen Spule (20; 60, 64) mit einer vor-
bestimmten Induktivitat und mit paarigen Spu-
len Eingangs- und Ausgangs-Verbindungsmit-
teln (24, 28; 68, 70, 76, 78), wobei die besagten
paarigen Spulen Ausgangsverbindungsmittel
in Reihe mit den besagten Eingangsverbin-
dungsmitteln (14; 44, 52) des besagten dyna-
mischen Lautsprechermittels geschaltet wer-
den koénnen;

einer Dampfungsspule (22; 62, 66) mit einer
vorbestimmten Induktivitdt und mit Damp-
fungsspulen-Eingangs- und Ausgangsverbin-
dungsmitteln (26, 30; 72, 74, 80, 82), wobei die
besagten Dampfungsspulen Eingangsverbin-
dungsmittel in Reihe mit den besagten Aus-
gangsverbindungsmitteln (16; 46, 54) des be-
sagten dynamischen Lautsprechermittels (10;
38, 42) geschaltet werden kénnen;

wobei die besagten paarigen und Dampfungs-
spulen (20, 22; 60, 62, 64, 66) in derselben
Richtung um einen gemeinsamen Trager (36;
84, 86) herum zusammen gewickelte Wicklun-
gen definieren, wobei ihre besagten Eingangs-
verbindungsmittel (24, 26; 68, 72, 76, 80) ne-
beneinander gelegt sind und ihre besagten
Ausgangsverbindungsmittel (28, 30; 70, 74, 78,
82) nebeneinander gelegt sind, wodurch Stré-
me die besagten paarigen und Dampfungsspu-
len (20, 22; 60, 62, 64, 66) in derselben Rich-
tung von ihren besagten Eingangen zu ihren
besagten Ausgangen durchflieBen werden, um
dadurch Rauschsignale mindestens teilweise
abzudampfen.

2. Dampfungsschaltung nach Anspruch 1, wobei die
besagten paarigen (20; 60, 64) und Dampfungsspu-
len (22; 62, 66) gleiche Induktivitat zueinander auf-
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weisen.

Dampfungsschaltung nach Anspruch 1, wobei die
besagte paarige Spule (20; 60, 64) und die besagte
Dampfungsspule (22; 62, 64) unterschiedliche In-
duktivitat aufweisen.

Dampfungsschaltung nach Anspruch 1, wobei Mit-
tel (11, 13, 15, 17, 19, 21, 30) zum Verandern der
Induktivitat der besagten Dampfungsspule (22; 62,
66) vorgesehen sind.

Dampfungsschaltung nach Anspruch 1, wobei min-
destens dynamische Hochfrequenzlautsprecher-
mittel (42; 100; 112) und dynamische Niederfre-
quenzlautsprechermittel (38; 102; 116) vorgesehen
sind und hochfrequente paarige und Dampfungs-
spulen (64, 66; 104; 118) fur die besagten dynami-
schen Hochfreguenzlautsprechermittel (42, 100;
112) und niederfrequente paarige und Dampfungs-
spulen (60, 62; 106; 122) fir die besagten dynami-
schen Niederfrequenzlautsprechermittel (38; 102;
116) enthalten.

Dampfungsschaltung nach Anspruch 5, wobei in je-
dem Lautsprechersystem mindestens drei getrenn-
te dynamische Lautsprechermittel (38, 40, 42; 112,
114, 116) vorgesehen sind und fir mindestens zwei
der besagten dynamischen Lautsprechermittel im
besagten Lautsprechersystem entsprechende
Paare von paarigen und Déampfungsspulen (60, 62,
64, 66; 118, 120, 122) vorgesehen sind.

Dampfungsschaltung nach Anspruch 1, wobei die
besagten paarigen (20; 60, 64) und Dampfungsspu-
len (22; 62, 66) eine gleiche Anzahl von Wicklungen
definieren.

Dampfungsschaltung nach Anspruch 1, wobei die
besagte paarige Spule (20; 60, 64) eine zum Aus-
filtern von ungewlinschten Frequenzen elektrischer
Signale geeignete Induktivitat aufweist.

Dampfungsschaltung nach Anspruch 1, wobei die
besagte paarige Spule (20; 60, 64) und besagte
Dampfungsspule (22; 62, 66) bifilar auf dem besag-
ten gemeinsamen Trager (36; 84, 86) zusammen
gewickelt sind.

Verfahren zum Dampfen von Verzerrung in Tonsi-
gnalen in einem Tonlautsprechersystem mit dyna-
mischen Lautsprechermitteln (10; 38, 42) mit fol-
genden Schritten;

Durchfiihren der Tonsignale durch Dampfungs-
schaltungsmittel, die folgendes umfassen:
eine paarige Spule und eine Dampfungsspule
(20, 22; 60, 62, 64, 66);
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wobei die besagten paarigen und Dampfungs-
spulen (20, 22; 60, 62, 64, 66) jeweils ein erstes
Spulenende und ein zweites Spulenende auf-
weisen und entsprechende Eingangs- und
Ausgangsverbindungsmittel (24, 28, 26, 30; 68,
70,72,74, 76, 78, 80, 82) aufweisen;

wobei die besagte paarige Spule und Damp-
fungsspule in derselben Richtung um einen ge-
meinsamen Trager (36; 84, 86) herum zusam-
men gewickelt sind und die besagten entspre-
chenden Eingangsverbindungsmittel (24, 26;
68, 72, 76, 80) an einem zusammentreffenden
ersten Spulenende aufweisen und die besag-
ten entsprechenden Ausgangsverbindungs-
mittel (28, 30, 70, 74, 78, 82) an einem entspre-
chenden zusammentreffenden zweiten Spu-
lenende aufweisen;

wobei die besagte paarige Spule und Damp-
fungsspule (20, 22; 60, 62, 64, 66) so gewickelt
sind, dafB3 sie einen Kopplungskoeffizienten von
Eins zwischen den besagten paarigen und
Dampfungsspulen bereitstellen;

wobei die besagte paarige Spule (20; 60, 64)
in Reihe mit einem dynamischen Lautsprecher-
mittel (10, 38, 42) mit Eingangsverbindungsmit-
teln (14; 44, 52) und Ausgangsverbindungsmit-
teln (16; 46, 54) geschaltet ist, wobei die be-
sagten Ausgangsverbindungsmittel (28; 70,
78) der paarigen Spule mit den besagten Ein-
gangsverbindungsmitteln (14; 44, 52) des be-
sagten Lautsprechers (10; 38, 42) verbunden
sind;

wobei die besagte Dampfungsspule (22; 62,
66) in Reihe mit demselben dynamischen Laut-
sprechermittel (10; 38, 42) geschaltet ist, und
die Lautsprecherausgangsverbindungsmittel
(16; 46, 54) so mit den Eingangsverbindungs-
mitteln (26; 72, 80) der Dampfungsspule ver-
bunden sind, daB sie einen durchgehenden
Stromkreis zwischen den Eingangsverbin-
dungsmitteln (24; 68, 76) der paarigen Spule
und den Ausgangsverbindungsmitteln (30; 74,
82) der Dampfungsspule bereitstellen;
wodurch Stréme die besagten paarigen und
Dampfungsspulen (20, 22; 60, 62, 64, 66) in
derselben Richtung durchflieBen und dadurch
Rauschsignale mindestens teilweise abdamp-
fen werden.

Verfahren zum Dampfen von Verzerrung nach An-
spruch 10 mit dem Schritt des Veranderns der In-
duktivitdt der besagten Dampfungsspule (22; 62,
66).

Verfahren zum Dampfen von Verzerrung nach An-
spruch 10, wobei mindestens drei getrennte dyna-
mische Lautsprechermittel (38, 40, 42; 112, 114,
116) in jedem Lautsprechersystem vorgesehen
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sind, wobei entsprechende Paare von paarigen und
Dampfungsspulen (60, 62, 64, 66; 118, 120, 122)
fir mindestens zwei der besagten dynamischen
Lautsprechermittel im besagten Lautsprechersy-
stem vorgesehen sind.

Verfahren zum Da&mpfen von Verzerrung nach An-
spruch 10, wobei das besagte Tonlautsprechersy-
stem eine Mehrzahl von dynamischen Lautspre-
chermitteln (100, 102; 112, 114, 116) umfafBt, wobei
jedes dynamische Lautsprechermittel mit einer
Dampfungsschaltung (104, 106; 118, 120, 122) ver-
sehen ist.

Tonsignalwiedergabesystem zur Wiedergabe von
Tonsignalen von einer Quelle von Tonsignalen und
mit folgendem;

mindestens einem dynamischen Lautsprecher-
mittel (10; 38, 40, 42) mit Eingangs- und Aus-
gangsverbindungsmitteln zur Eingabe und
Ausgabe von Tonsignalen zu diesen;

einer paarigen Spule (20; 60, 64) mit einer vor-
bestimmten Induktivitat und mit Eingangs- und
Ausgangsverbindungen (24, 28; 68, 70, 76, 78)
der paarigen Spule, wobei die Eingangsverbin-
dung (24; 68, 76) der besagten paarigen Spule
in Reihe mit der besagten Tonsignalquelle ge-
schaltet werden kann und die besagte Aus-
gangsverbindung (28; 70, 78) der paarigen
Spule in Reihe mit der besagten Eingangsver-
bindung (14; 44, 52) des besagten dynami-
schen Lautsprechermittels (10; 38, 40, 42) ge-
schaltet werden kann;

einer Dampfungsspule (22; 62, 66) mit einer
vorbestimmten Induktivitdt und mit Eingangs-
und Ausgangsverbindungen (26, 30; 72, 74,
80, 82) der Dampfungsspule, wobei die besag-
te Eingangsverbindung (26; 72, 80) der Damp-
fungsspule in Reihe mit der besagten Aus-
gangsverbindung (16; 46, 54) der besagten dy-
namischen Lautsprechermittel (10; 38, 40, 42)
geschaltet ist und die besagte Ausgangsver-
bindung (30; 74, 82) der Dampfungsspule in
Reihe mit der besagten Tonsignalquelle ge-
schaltet werden kann;

wobei die besagten paarigen und Dampfungs-
spulen (20, 22; 60, 62, 64, 66) in derselben
Drehrichtung um ein gemeinsames Tragermit-
tel (36; 84, 86) zusammen gewickelte Wicklun-
gen definieren, wobei ihre besagten Eingangs-
verbindungen (24, 26; 66, 72, 76, 80) neben-
einander liegen und ihre besagten Ausgangs-
verbindungen (28; 30; 70, 74, 78, 82) neben-
einander liegen, wodurch Strdme die besagte
paarige Spule (20; 60, 64) und die besagte
Lautsprecherspule und die besagte Damp-
fungsspule (22; 62, 66) in Reihe durchflieBen
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werden und wodurch die besagten Stréme die
besagte paarige Spule (20; 60, 64) und die be-
sagte Dampfungsspule (22; 62, 66) in dersel-
ben Drehrichtung durchflieBen werden.

Tonsignalwiedergabesystem nach Anspruch 14,
wobei die besagten paarigen (20; 60, 64) und
Dampfungsspulen (22; 62, 66) gleiche Induktivitat
zueinander aufweisen.

Tonsignalwiedergabesystem nach Anspruch 14,
wobei Mittel (11, 13, 15, 17, 19, 21, 30) zum Veran-
dern der Induktivitat der besagten Dampfungsspule
(22; 62, 66) vorgesehen sind.

Tonsignalwiedergabesystem nach Anspruch 14,
wobei mindestens ein dynamisches Hochfrequenz-
lautsprechermittel (42; 100, 112) und ein dynami-
sches Niederfrequenzlautsprechermittel (38; 102,
116) vorgesehen sind und mit hochfrequenten paa-
rigen und Dampfungsspulen (64, 66; 104; 118) fir
die besagten dynamischen Hochfrequenzlautspre-
chermittel (42; 100, 112) und niederfrequente paa-
rige und Dampfungsspulen (60, 62; 106; 122) fir
die besagten dynamischen Niederfrequenzlaut-
sprechermittel (38; 102, 116).

Tonsignalwiedergabesystem nach Anspruch 14,
wobei die besagten paarigen und Dampfungsspu-
len (64, 66; 104; 118) eine gleiche Anzahl von in
derselben Drehrichtung zusammen gewickelten
Wicklungen definieren.

Tonsignalwiedergabesystem nach Anspruch 14,
wobei die besagte paarige Spule und besagte
Dampfungsspule (64, 66; 104, 118) bifilar in dersel-
ben Drehrichtung zusammen gewickelt sind.

Revendications

Circuit d'amortissement pour les systémes de haut-
parleur du type contenant au moins un moyen de
haut-parleur excité par bobine (10; 38, 42) ayant
une inductance prédéterminée et des moyens de
connexion d'entrée et de sortie (14, 16; 44, 46, 52,
54) pour reproduire les signaux audio et compre-
nant;

une bobine d'adaptation (20; 60, 64) ayant une
inductance prédéterminée et définissant des
moyens de connexion d'entrée et de sortie de
bobine d'adaptation (24, 28; 68, 70, 76, 78), le-
dit moyen de connexion de sortie de bobine
d'adaptation étant adapté pour étre connecté
en série avec ledit moyen de connexion d'en-
trée (14; 44, 52) dudit moyen de haut-parleur
excité par bobine;
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une bobine d'amortissement (22; 62, 66) ayant
une inductance prédéterminée et définissant
des moyens de connexion d'entrée et de sortie
de bobine d'amortissement (26, 30; 72, 74, 80,
82), ledit moyen de connexion d'entrée de bo-
bine d'amortissement étant adapté pour étre
connecté en série avec ledit moyen de con-
nexion de sortie (16; 46, 54) dudit moyen de
haut-parleur excité par bobine (10; 38, 42);

lesdites bobines d'adaptation et d'amortisse-
ment (20, 22; 60, 62, 64, 66) définissant des
enroulements enroulés ensemble dans le mé-
me sens, autour d'un support commun (36; 84,
86), leurs dits moyens de connexion d'entrée
(24, 26; 68, 72, 76, 80) étant juxtaposés l'un a
l'autre et leurs dits moyens de connexion de
sortie (28, 30; 70, 74, 78, 82) étant juxtaposés
I'un & l'autre si bien que les courants passeront
a travers lesdites bobines d'adaptation et
d'amortissement (20, 22; 60, 62, 64, 66) dans
le méme sens, depuis leurs dites entrées jus-
qu'a leurs dites sorties, de maniére a amortir
au moins partiellement les signaux de bruit.

Circuit d'amortissement selon la revendication 1,
dans lequel lesdites bobines d'adaptation (20; 60,
64) et d'amortissement (22; 62, 66) sont d'une in-
ductance égale l'une par rapport a l'autre.

Circuit d'amortissement selon la revendication 1,
dans lequel ladite bobine d'adaptation (20; 60, 64)
et ladite bobine d'amortissement (22; 62, 66) sont
d'inductances différentes.

Circuit d'amortissement selon la revendication 1,
dans lequel des moyens (11, 13, 15,17, 19, 21, 30)
sont fournis pour varier l'inductance de ladite bobi-
ne d'amortissement (22; 62, 66) .

Circuit d'amortissement selon la revendication 1,
dans lequel figurent au moins un moyen de haut-
parleur excité par bobine haute fréquence (42; 100;
122) et un moyen de haut-parleur excité par bobine
basse fréquence (38; 102; 116) et comportant des
bobines d'adaptation et d'amortissement haute fré-
quence (64, 66; 104; 118) pour ledit moyen de haut-
parleur excité par bobine haute fréquence (42; 100;
112) et des bobines d'adaptation et d'amortisse-
ment basse fréquence (60, 62; 106; 122) pour ledit
moyen de haut-parleur excité par bobine basse fré-
quence (38; 102; 116).

Circuit d'amortissement selon la revendication 5,
dans lequel figurent au moins trois moyens de haut-
parleur excités par bobine séparés (38, 40, 42; 112,
114, 116), et des paires respectives de bobines
d'adaptation et d'amortissement (60, 62, 64, 66;
118, 120, 122) existant pour au moins deux desdits
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moyens de haut-parleur excités par bobine dans le-
dit systéme de haut-parleur.

Circuit d'amortissement selon la revendication 1,
dans lequel lesdites bobines d'adaptation (20; 60,
64) et d'amortissement (22; 62, 66) définissent un
nombre égal d'enroulements.

Circuit d'amortissement selon la revendication 1,
dans lequel ladite bobine d'adaptation (20; 60, 64)
est d'une inductance convenant pour filtrer les fré-
quences parasites des signaux électriques.

Circuit d'amortissement selon la revendication 1,
dans lequel ladite bobine d'adaptation (20; 60, 64)
et ladite bobine d'amortissement (22; 62, 66) sont
enroulées ensemble de maniére bifilaire, sur ledit
support commun (36; 84, 86).

Procédé d'amortissement de distorsion dans les si-
gnaux audio dans un systdme de haut-parleur
audio comportant des moyens de haut-parleur ex-
cités par bobine (10; 38, 42) comprenant les étapes
de:

passage des signaux audio au travers de
moyens de circuit d'amortissement, lesdits
moyens de circuit d'amortissement compre-
nant:

une bobine d'adaptation et une bobine d'amor-
tissement (20, 22; 60, 62, 64, 66);

lesdites bobines d'adaptation et d'amortisse-
ment (20, 22; 60, 62, 64, 66) ayant chacune une
premiére extrémité de bobine et une deuxiéme
extrémité de bobine, et ayant des moyens de
connexion d'entrée et de sortie respectifs (24,
28, 26, 30; 68, 70, 72, 74, 76, 78, 80, 82);
lesdites bobine d'adaptation et bobine d'amor-
tissement étant enroulées ensemble dans le
méme sens autour d'un support commun (36;
84, 86) et ayant lesdits moyens de connexion
d'entrée respectifs (24, 26; 68, 72, 76, 80) au
niveau d'une premiére exirémité de bobine
coincidente, et ayant lesdits moyens de con-
nexion de sortie respectifs (28, 30; 70, 74; 78,
82) au niveau d'une deuxiéme extrémité de bo-
bine coincidente respective;

lesdites bobine d'adaptation et bobine d'amor-
tissement (20, 22; 60, 62, 64, 66) étant enrou-
Iées de maniére & fournir un coefficient unitaire
de couplage entre lesdites bobines d'adapta-
tion et d'amortissement;

ladite bobine d'adaptation (20; 60, 64) étant
connectée en série avec un moyen de haut-
parleur excité par bobine (10, 38, 42) ayant un
moyen de connexion d'entrée (14; 44, 52) et un
moyen de connexion de sortie (16; 46, 54), ledit
moyen de connexion de sortie de bobine
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d'adaptation (28; 70, 78) étant connecté audit
moyen de connexion d'entrée (14; 44, 52) dudit
haut-parleur (10; 38, 42);

ladite bobine d'amortissement (22; 62, 66)
étant connectée en série avec le méme moyen
de haut-parleur excité par bobine (10; 38, 42)
et connectant le moyen de connexion de sortie
de haut-parleur (16; 46, 54) au moyen de con-
nexion d'entrée de bobine damortissement
(26; 72, 80) de maniére a fournir un circuit con-
tinu entre le moyen de connexion d'entrée de
bobine d'adaptation (24; 68, 76) et le moyen de
connexion de sortie de bobine d'amortissement
(30; 74, 82);

si bien que les courants s'écouleront a travers
lesdites bobines d'adaptation et d'amortisse-
ment (20, 22; 60, 62, 64, 66) dans le méme
sens et ainsi amortiront au moins partiellement
les signaux de bruit.

Procédé d'amortissement de distorsion selon la re-
vendication 10, comportant I'étape de variation de
I'inductance de ladite bobine d'amortissement (22;
62, 66).

Procédé d'amortissement de distorsion selon la re-
vendication 10, dans lequel au moins trois moyens
de haut-parleur excités par bobine séparés (38, 40,
42; 112, 114, 116) sont fournis dans chaque systé-
me de haut-parleur, des paires respectives de bo-
bines d'adaptation et d'amortissement (60, 62, 64,
66; 118, 120, 122) existant pour au moins deux des-
dits moyens de haut-parleur excités par bobine
dans ledit systéme de haut-parleur.

Procédé d'amortissement de distorsion selon la re-
vendication 10, dans lequel ledit systéme de haut-
parleur audio comprend une pluralité de moyens de
haut-parleur excités par bobine (100, 102; 112, 114,
116), chaque moyen de haut-parleur excité par bo-
bine étant muni d'un circuit d'amortissement (104,
106; 118, 120, 122).

Systéme de reproduction de signaux audio pour re-
produire des signaux audio provenant d'une source
de signaux audio et comprenant;

au moins un moyen de haut-parleur excité par
bobine (10; 38, 40, 42) ayant des moyens de
connexion d'entrée et de sortie pour l'entrée et
la sortie des signaux audio avec le systéme;

une bobine d'adaptation (20; 60, 64) ayant une
inductance prédéterminée et définissant des
connexions d'entrée et de sortie de bobine
d'adaptation (24, 28; 68, 70, 76, 78), ladite con-
nexion d'entrée de bobine d'adaptation (24; 68,
76) étant adaptée pour é&tre connectée en série
avec ladite source de signaux audio et ladite
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connexion de sortie de bobine d'adaptation (28;
70, 78) étant connectée en série avec ladite
connexion d'entrée (14; 44, 52) dudit moyen de
haut-parleur excité par bobine (10; 38, 40, 42);
une bobine d'amortissement (22; 62, 66) ayant
une inductance prédéterminée et définissant
des connexions d'entrée et de sortie de bobine
d'amortissement (26, 30; 72, 74, 80, 82), ladite
connexion d'entrée de bobine d'amortissement
(26; 72, 80) étant connectée en série avec la-
dite connexion de sortie (16; 46, 54) dudit
moyen de haut-parleur excité par bobine (10;
38, 40, 42) et ladite connexion de sortie de bo-
bine d'amortissement (30; 74, 82) étant adap-
tée pour étre connectée en série avec ladite
source de signaux audio;

lesdites bobines d'adaptation et d'amortisse-
ment (20, 22; 60, 62, 64, 66) définissant des
enroulements enroulés ensemble dans le mé-
me sens rotationnel, autour d'un moyen de sup-
port commun (36; 84, 86), leurs dites con-
nexions d'entrée (24, 26; 66, 72, 76, 80) étant
adjacentes I'un avec l'autre et leurs dites con-
nexions de sortie (28, 30; 70, 74, 78, 82) étant
adjacentes l'une avec l'autre si bien que les
courants passeront a travers ladite bobine
d'adaptation (20; 60, 64) et ladite bobine
d'amortissement (22; 62, 66) en série, et sibien
que lesdits courants passeront a travers ladite
bobine d'adaptation (20; 60, 64) et ladite bobine
d'amortissement (22; 62, 66) dans le méme
sens de rotation.

Systéme de reproduction de signaux audio selon la
revendication 14, et dans lequel lesdites bobines
d'adaptation (20; 60, 64) et d'amortissement (22;
62, 66) sont d'une inductance égale l'une par rap-
port a l'autre.

Systéme de reproduction de signaux audio selon la
revendication 14, dans lequel des moyens (11, 13,
15, 17, 19, 21, 30) sont fournis pour varier l'induc-
tance de ladite bobine d'amortissement (22; 62, 66).

Systéme de reproduction de signaux audio selon la
revendication 14, dans lequel figurent au moins un
moyen de haut-parleur excité par bobine haute fré-
quence (42; 100, 112) et un moyen de haut-parleur
excité par bobine basse fréquence (38; 102, 116) et
comportant des bobines d'adaptation et d'amortis-
sement haute fréquence (64, 66; 104; 118) pour le-
dit moyen de haut-parleur excité par bobine haute
fréquence (42; 100, 112) et des bobines d'adapta-
tion et d'amortissement basse fréquence (60, 62;
106; 122) pour ledit moyen de haut-parleur excité
par bobine basse fréquence (38; 102, 116).

Systéme de reproduction de signaux audio selon la
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revendication 14, et dans lequel lesdites bobines
d'adaptation et d'amortissement (64, 66; 104; 118)
définissent un nombre égal d'enroulements enrou-
|és ensemble dans le méme sens de rotation.

Systéme de reproduction de signaux audio selon la
revendication 14, dans lequel ladite bobine d'adap-
tation et ladite bobine d'amortissementn (64, 66;
104; 118) sont enroulées ensemble de maniére bi-
filaire, dans le méme sens de rotation.
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