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[57] ABSTRACT

A two-channel amplifier comprising passive elements
disposed in the form of a lattice said lattice comprising two
diagonally disposed low-pass filters connected respectively
between one channel and the other channel, the lattice further
comprising two attenuators connected respectively between
the input of the first filter and the output of the second filter
and between the input of the second filter and the output of
the first filter, the degree of attenuation of each attenuator
being made equal to the residual attenuation of the low-pass
filters in their low-frequency band.

2 Claims, 6 Drawing Figures
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1
TWO CHANNEL STEREOPHONIC AMPLIFIER

My invention relates to two-channel stereophonic am-
plifiers and more particularly to devices in which low frequen-
cy signals are reproduced at both outputs of the amplifier with
the same phase and amplitude, irrespective of the channel to
whose input the low-frequency signal is applied.

The interest of such an arrangement is obvious in the
reproduction of a stereophonic programme: it can increase
the electric and/or acoustic output of the low-frequency cir-
cuit without impairing the stereophonic effect, since it is
known that the low-frequency components do not contribute
to said effect.

According to the invention there is provided a two-channel
amplifier for stereophonic reproduction, comprising a low-
pass selective device for balancing the signals at low frequen-
cies at the outputs of the two channels irrespective of whether
the source of the signals is the input of one or the other chan-
nel, said low-pass selection device having a separate input and
output for each channel, and comprising a passive low-pass
filter connecting the input for one channel of the device with
the output of the other channel of the device, a further low-
pass filter connecting the input for said other channel with the
output for said one channel, and two attenuators each con-
nected between the input and the output for a different one of
said channels, the degree of attenuation of ‘each attenuator
being made equal to the residual attenuation of the low-pass
filters in their low-frequency band.

An embodiment of the invention will now be described with
reference to the accompanying drawings wherein:

FIG. 1 is a block diagram of a two-channel stereophonic
amplifier to which the invention is applied;

FIG. 2 is a detailed block diagram of the amplifier according
to the invention; i

FIG. 3 is a diagram similar to FIG. 2 but showing a circuit
diagram of the circuit within one of the blocks;

FIG. lais a block diagram of one priorart amplifier;

FIG. 1b is a block diagram of another prior art amplifier,
and

FIG. 1c is a block diagram of yet another prior art amplifier.

In FIG. 1, blocks 1 and 2 represent the parts of the
stereophonic reproduction system comprising the signal
sources for the left and right channel respectively, whereas
blocks 3 and 4 represent the continuation of the respective
channels of the system.

A diagrammatically shown balancing device 5 has an input
6 and 7 and an output 8 and 9 for the left and right channels
respectively; the device 5 is arranged to provide the same elec-
tric signal voltage at low frequencies at the outputs 8 and 9 ir-
respective of whether the signal source is the block 1 or the
block 2. At medium and high frequencies, however, the device
5 separates the signals in the two channels as required.

The object of the invention is to have a device which makes
possible obtaining an absolutely perfect balancing of the two
channels at the low frequencies while keeping a strong separa-
tion of the signals at medium frequencies. Such an absolutely
rigorous balancing at low frequency is necessary not only to
optimize the electro acoustical efficiency of the system but
also to eliminate the vertical rumble of turntables.

Various amplifiers have already been proposed for produc-
ing the same effect but none of them provide perfect balanc-
ing of the low-frequency signals.

It has been proposed, for example, (see FIG. 1a) to connect
the two stereophonic channels 100 and 101 by a low-pass
filter 105 disposed so that the two loudspeakers connected to
the two channels are supplied in parallel at low frequencies
whereas, at higher frequencies, the signals are separated or di-
vided between the two channels.

It is manifestly impossible, however, to construct a
reasonably priced filter which can simultaneously give insig-
nificant attenuation in its pass-band and strong attenuation in
the band of frequencies to be separated.

In another previously proposed amplifier shown in FIG. 1b
the two stereophonic channels 100-101 are connected by two
low-pass filters 106-107.
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2

A closer examination of this proposed amplifier however,
shows that when filters 106 and 107 are of passive and there-
fore reversible type, the arrows indicating the direction of the
signals lose any significance and the proposed device is
reduced to a simple arrangement in parallel of two identical
filters having a combined action of the same nature as the ac-
tion of a single filter as in FIG. 1a. If, on the other hand, filters
106 and 107 are of the active type, i.e. if they comprise ampli-
fying elements to ensure that the filters are unidirectional, it is
impossible to balance the channels at low frequencies without
causing interfering self oscillations (Nyquist’s criterion).
There is a similar risk of oscillations, when, as shown in FIG.
1c, the input of filter 106 and the output of filter 107 and,
respectively, the input of filter 107 and the output of filter 106
are separated by active elements such as amplifier stages.

The amplifier according to the invention and shown in
FIGS. 2 and 3, differs from those already described in that it
comprises passive elements disposed in the form of a lattice as
shown in FIG. 2, the lattice comprising two low-pass filters 10
and 11 connected between the input 6 and the output 9, and
between the input 7 and the output 8 of the device 5, respec-
tively. The lattice further comprises two attenuators 12 and 13
connected between the input 6 and output 8, and between the
input 7 and the output 9 of the device 5 respectively. Each at-
tenuator has a degree of attenuation which is made equal to
the residual attenuation of the low-pass filters in their low-
frequency band.

The device 5 provides an exact balance (or even an over-
compensation) at low-frequencies and a desired separation
gradient as a function of the frequency. Thus the signal volt-
age at the output of filter 10 is exactly equal to the voltage at
the output of filter 11, irrespective of the channel in the
stereophonic source in which the source of the low-frequency
signal occurs. :

As shown in FIG. 3, filters 10 and 11 each comprise a plu-
rality of resistance capacitance networks, the filter 10 being
made up of resistances 14, 15 and 16 and capacitors 20 and 21
and the filter 11 being made up of resistance 17, 18 and 19
and capacitors 22 and 23. The attenuators 12 and 13 are in the
form of variable resistances inserted in the signal-bearing
wires in the left and right channels respectively. Each of the
attenuator resistors 12 and 13 has a value equal to the sum of
the values of the resistors 14, 15 and 16 or 17,18 and 19 both
sums being equal.

The ratio of resistances 12, 13 and of the sum of resistances
14 to 19 with respect to the input impedance of blocks 3 and 4
remains a problem. In the device 5, the ratio is made small so
that the device does not undesirably amplify low frequencies
when the low-frequency source is in both blocks 1 and 2.

What I claim is:

1. A two-channel amplifier for stereophonic reproduction
having input and output stages and comprising a low-pass
selective device between the input and output stages for
balancing the signals at low frequencies in the two channels ir-
respective of whether the source of those signals is at the input
stage of one or the other channel, said low-pass selective
device comprising two low-pass passive filters, said channels
including a left and a right channel, a first of said filters having
its input connected to the output of the input stage of the left
channel and its output connected to the input of the output
stage of the right channel, the second of said filters having its
input connected to the output of the input stage of the right
channel and its output connected to the input of the output
stage of the left channel, an attenuator included in the left
channel and connected between said input of the first filter
and said output of the second filter, a further attenuator in-
cluded in the right channel and connected between said input
of the second filter and said output of the first filter, said filters
and said attenuators being comprised in a lattice, each at-
tenuator having a degree of attenuation which is made equal
to the residual attenuation of the low-pass filters in their low
frequency, the said arrangement providing an exact balance at
low frequencies and the desired separation gradient as a func-
tion of the frequency, each of said low-pass filters comprising




3,659,217

3

a plurality of series resistors and shunt condensers, each at-
tenuator comprising a series resistor whose value is equal to
the sum of series resistances in each of said low-pass filters.

2. An amplifier according to claim 1, wherein the value of
the said attenuating resistances is lower than the input im-
pedances of the output stages.
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