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@ A filtering device for high frequency loudspeakers.

@ A filtering device for a high frequency loud-
speaker comprises a resistor (3) interposed in series
on the feeding line of the loudspeaker, and down-
stream of the resistor there is provided an inductor
(8) located directly in parallel with respect to the

loudspeaker (2). The device permits o linearize the
impedance seen by the amplifier (7) at the output
terminals when the frequency varies, a fact which
permits the attainment of a substantial improvement
in the operating conditions of the amplifier.
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The present invention relates to a filtering de-
vice for high frequency loudspeakers.

It is well known that acoustical boxes for high
fidelity installations require a minimum of a two-
way system comprising one or more loudspeakers
specifically suitable to reproduce the intermediate
and high sound frequencies, as well as one or
more loudspeakers capable of reproducing the low
sound frequencies. This is due to the fact that each
loudspeaker is capable of reproducing with high
fidelity only the sound frequencies contained in a
specified range. In general, the rule is that the
loudspeakers of small dimensions are capable of
acting as diffusers for the high frequency sounds
while the loudspeakers of large dimensions are
capable of acting as diffuser elements for the low
frequencies.

On the feeding line of each loudspeaker there
is placed a filtering device to ensure that the same
loudspeaker be fed only by signals having fre-
quencies corresponding to the frequency which the
loudspeaker is capable of effectively reproducing.
These devices, usually called "cross-over" devices
comprise a high-path portion which feeds the loud-
speaker and the loudspeakers which are intended
to reproduce the high acoustical frequencies. This
filter essentially consists of a capacitor placed in
series with the feeding line of the high frequency
loudspeaker. In actual practice, it is also necessary
to insert in series with the capacitor a resistor, a
fact which necessarily causes damping of the sig-
nal. In addition, the impedance of the filtering de-
vice on the loudspeaker in the rejection or shadow
zone has a tendency to increase with the decrease
of the frequency of the signal, preventing the pas-
sage of the lower frequencies. For this reason, the
dumping factor of the loudspeaker becomes worse
with the increase of the impedance discussed
hereinabove.

In addition, the reactive component used in this
filtering device of a known type is placed in series
with the loudspeaker and therefore it crosses over
with the signal to an extent which increases the
more the signal is within a pass-band.

The object of the present invention is to pro-
vide a device capable of eliminating the drawbacks
described hereinabove.

The crux of the present invention resides in
providing a filtering device which comprises a re-
sistor placed in series with the feeding line of the
loudspeaker and downstream of the resistor there
is an inductor placed directly parallel with respect
o the loudspeaker.

The dependent claims of this application are
essentially drawn to preferable dimensional values
of the components described hereinabove.

The invention is illustrated in detail with refer-
ence to the accompanying drawings of which:
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Fig. 1 is a schematic view of a conventional
filtering device;

Fig. 2 is a schematic view of the filtering device
of this invention;

Fig. 3 is a diagram which shows the comparison
between the value of the impedance at the ter-
minals of the loudspeaker as a function of dif-
ferent frequencies with and without the filtering
device of the invention, respectively.

Fig. 1 illustrates the conventional "cross-over"
high-pass device which comprises a capacitor (1),
placed in series with the feeding line of the high
frequency loudspeaker (2). In practice, it is neces-
sary to also insert in series with the capacitor a
resistor (3), a fact which causes the drawbacks
mentioned hereinabove.

According to the invention, in Fig. 2, inductor
(8) is placed in parallel with the loudspeaker (2).
The inductor (8) has preferably an inductance value
in the order of hundreds of uH. Directly on the
feeding line of the loudspeaker there is inserted
resistor (3) which preferably has a value of resis-
tance greater or equal to 6-7 Q.

It should be noted that, while in the conven-
tional filtering device the resistor could have been
omitted, in the present case the resistor constitutes
an essential element of the filtering device. A dif-
ference between the conventional device and the
device according to the present invention is that in
the latter, the reactive component, which consists
of the inductor, is placed parallel with the loud-
speaker. This means that this component performs,
with respect to the signal, a shunt or derivative
function to an extent which decreases with the
increase of the frequency and which therefore is
close to zero when the signal is within the pass-
band. Therefore, in the conventional case, the sig-
nal must cross the reactive component in order to
feed the loudspeaker. On the contrary, in the de-
vice according to the present invention, this does
not occur and the effect of the reactive component
is to tend to cancel itself as the frequency of the
signal tends to increase. In particular, this differ-
ence operates in favor of the quality of reproduc-
tion which is not limited by the quality of the
reactive component being used.

Another surprising and advantageous effect of
the invention is due to the fact that, as shown in
Fig. 3, the value of the impedance as a variation of
frequency directly present at the terminals of the
amplifier (which feeds in addition to loudspeaker
(2) also one or more loudspeakers (4) for the
average and low frequencies); without the device of
the invention, shows values (5) which vary and
have substantial lows and peaks, particularly in the
interior of the resonance frequencies of the compo-
nent (loudspeaker of low frequency) and the entire
system (loudspeaker with low frequency and
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acoustical box). In fact, in view of the fact that the
inductor acts in practice as a short circuit at the

low frequencies, the filtering device according to

the invention performs as a resistor which acts as a
derivative shunt element on the resonance peaks. 5
This results in a linearization as shown by curve (6)

of the irregular values of the modulus of the imped-
ance and this, in turn, permits the amplifier (7) to
operate in a much better manner, since the load is

then much more linear as a function of the fre- 10
quency.

Claims

1. A filtering device for a high frequency loud- 15
speaker which comprises a resistor (3) placed
in series with the feeding line of the loud-
speaker and an inductor (8) downstream of
said resistor, said inductor being placed di-
rectly parallel with the loudspeaker. 20

2. The device according to claim 1 wherein the
resistor has a resistance value greater or equal
fo 6-7 0.
25
3. The device according to claim 1 or 2 wherein
the inductor (8) has an inductance value in the
range of hundreds of wH.
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