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(54) IMPROVEMENTS IN OR RELATING TO LOUDSPEAKERS

(71) We, KEF ELECTRONICS
LIMITED a British company of Tovil, Maid-
stone, Kent, do- hereby declare the invention,
for which we pray that a patent may be granted
to us, and the method by which it is to be
performed to be particularly described in and
by the following statement: —

The present invention relates to sound re-
production and in particular to loudspeakers.

For accurate reproduction of stereophonic
sound the early sound arriving directly from
the loudspeakers must maintain both the
harmonic content and the relative time rela-
tionships of the original programme. In a
practical multi-way speaker system, where high
and low frequency drive units are provided,
this requirement for accurate stereo reproduc-
tion will only be realised within a limited
solid angle of dispersion. Where the units are
mounted in a vertical line, the angle of dis-
persion will be wider horizontally than verti-
cally. The area contained between the vertical
and horizontal angles, for which the frequency
response of the direct sound is maintained
substantially constant, is called the ‘listening
window’.

An object of the present invention is to
provide a visual indication for showing when
a listener is in the opdmum position for listen-
ing to a multi-way high quality speaker
system,

The present invention provides a loud-
speaker comprising a plurality of enclosures
each provided with a loudspeaker drive unit
connected to an input, at least one of the en-
closures being pivotally mounted with respect
to another of the enclosures, said at least one
enclosure being provided with an aperture
and a light emitting device, the aperture being
shaped and the light emitting device being
positioned with respect to said aperture where-
by the device will be visible only to a listener
who is within the listening window (as here-
inbefore defined).

Features and advantages of the present in-
vention will become apparent from the follow-
ing description of an embodiment thereof
when taken in conjunction with the accom-
panying drawings, in which:—

Figure 1 shows a loudspeaker having a
plurality of enclosures;

Figure 2 shows a diagrammatic form of a
listening window indicator; and

Figure 3 shows a circuit diagram of a
listening window indicator.

Figure 1 shows a loudspeaker 10 having
three drive units mounted in two enclosures.
The bass drive unit 11 is mounted in the en-
closure 11a and the other enclosure 12 com-
prises two portions 14a and 15a, the enclosure
portion 14a housing the midrange drive unit
14 and the enclosure portion 15a housing, the
high frequency drive unit 15. A listening
window indicator 16 is mounted between the
midrange and high frequency drive units and
is shown in more detail diagrammatically in
Figure 2. The enclosure portions 14a and 15a
are shaped such that the drive units 14 and
15 are progressively stepped behind the vertical
plane including the drive unit 11.

The indicator 16 comprises a light emitting
device 17 which is masked by a specially
apertured and positioned plate 18. The aper-
ture in the plate is of a size and the plate
positioned with respect to the device 17 such
that the device is only visible when the listener
is in the optimum listening area. The plate
18 is attached to the base of the enclosure por~
tion 15a, Figure 2 being an illustration from
within the enclosure 12. The device 17 is
preferably a light emitting diode (L.E.D.),
the power for which is provided by directing
a fraction of the programme power applied
to the loudspeaker through a voltage doubling
rectifier and smoothing circuit. This circuit
is shown in detail in Figure 3.

Referring again to Figure 1, the enclosure
12 is mounted on the enclosure 11, vertically
above the enclosure 11, such that it can be
tilted about both vertical and horizontal axes
with respect to the enclosure 11 in order to
provide maximum freedom of choice of
listening position while still remaining within
the listening window. If desired, the enclosure
need only be pivotable about a horizontal axis
but then the loudspeaker would have to be
bodily angled in order to achieve the desired
angle of dispersion.
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The circuit shown in Figure 3 comprises
a voltage doubler and rectifier circuit 20, a
voltage regulator circuit 21 and an LED drive

circuit 22. The different circuits are shown in-

broken lines. In more detail, the voltage
doubler and rectifier circuit 21 comprises two
input terminals 25a, 25b arranged to be con-

“nected to the leads connecting the loudspeaker

to the amplifier. A current limiting resistor
26 is connected in series with the terminal
25a and one side of a capacitor 27. The other
side of the capacitor 27 is connected to the
anode of a diode 28 whose cathode is con-
nected to the terminal 25b. The voltage across
the diode 28 is approzimately twice the voltage
across the terminals 25a, 25b and is applied
to the voltage regulator circuit 21.

The voltage regulator circuit comprises two
resistors 30, 31 connected in series across
the output from the rectifier circuit 21. The
junction between the resistors 30, 31 is con-
nected to a base connection of a transistor 32
whose collector is connected to the gate ter-
minal of a thyristor 33. The anode of the
thyristor 33 is connected to a capacitor 34
across which a 6 volt regulated output is
obtained which is used to energise the com-
ponents of the drive circuit 22. The cathode
of the thyristor 33 is connected via a diode
36 to one side of a capacitor 37 which supplies
the control voltage to a switch-on-and-lock
circuit for the LED 17. The switch-on-and-~

.lock circuit comprises two transistors 38 and

39, the base of transistor 38 being connected
to the one side of capacitor 37 and the collec-
tor of the transistor 38 being connected by a
resistor 40 to the base of the transistor 39.
The LED 17 is connected in the collector
circuit of the transistor 39 and feedback to
maintain the LED lit is achieved by a resistor
41 connected between the collector of tran-
sistor 39 and the base of transistor 38.

It is possible to use the listening window
indicator light emitting device as an overload
indicator by including a series of resistors in
the base circuit of the transistor 38 in the LED
drive circuit. In this case, the listening window

indicator would only be operative when setting
up the loudspeakers initially and then a
switch operated to switch out listening window
facility in switch in a pre-selected number of
resistors depending on the power output of the
amplifier.

WHAT WE CLAIM 1S:—

1. A loudspeaker comprising a plurality of
enclosures each provided with a loudspeaker
drive unit connected to an input, at least one
of the enclosures being pivotally mounted with
respect to another of the enclosures, said at
least one enclosure being provided with an
aperture and a light emitting device the aper-
ture being shaped and the light emitting
device being positioned with respect to said
aperture whereby the device will be visible
only to a listener who is within the listening
window (as hereinbefore defined).

2. A loudspeaker according to claim 1,
wherein the light emitting device is connected
in a circuit connected to said imput of the
loudspeaker.

3. A loudspeaker according to claim 1 or 2,
wherein said at least one enclosure is pivotally
mounted so as to be pivotable about a hori-
zontal and a vertical axis.

4. A loudspeaker according to claim 1, 2 or
3, wherein said at least one enclosure com-
prises two portions, one provided with a mid-
range drive unit and the other with a high
frequency drive unit.

5. A loudspeaker according to claim 4,
whereini the mid-range and high frequency
drive units are progressively stepped behind
the vertical plane including the drive unit in
said another of the enclosure.

6. A loudspeaker substantially as herein-
before described with reference to the accom-
panying drawings.

A. A. THORNTON & CO.,
Chartered Patent Agents,
Northumberland House,
303—306 High Holborn,
London WC1V 71F.

Printed for Her Majesty's Stationery Office by the Courier Press, Leamington Spa, 1980.
Published by the Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from’
which copies may be obtained.
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