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embodying the invention; Figure 2 is a chart of cos 0 and 1/cos 0, both vs.
0. AM stereo receiver with correction limiting        Figure 3 is a block
diagram of the correction con- trol circuit of the receiver of Figure 1. 5
This invention relates to an AM stereo receiver.  70  In Figure 1, the
invention is shown embodied in a Since any AM stereo broadcast signal must
be a  receiver similar in principle to a receiver disclosed in compatible
signal, i.e., provide undistorted mono-  a co-pending U.K. Patent
Application No. phonic or L + R reception by monophonic receivers,
Application of the invention to this particular an ideal system would have
only sum or mono-     receiver is to be considered exemplary only. In this
10 phonic information on the envelope, but would pro-   75 receiver, a
signal having the form (1 + L + R) cos ([err] vide sufficient information
for accurate stereo repro-  + 0) where 0 is arc tan [(L - R)/(1 + L + R)],
is duction in stereo receivers. This has been done in a  received by an
antenna 10, RF stage 11 and IF stage system disclosed in a co-pending
application, Serial  12, which may be of any normal design. One IF out- No.
874,703, assigned to the same assignee as is the  put is processed in an
envelope detector 13 to pro- 15 present invention. In this system, a
carrier is mod-  80 vide a sum (L + R) signal from the amplitude mod-
ulated in quadrature with information corresponding  ulation on the
received carrier. The sum signal may to the sum and difference of left and
right informa-  be coupled directly to a matrix 14 where it is com- tion.
After modulation, the carrier is limited to elimi-  bined with the
difference signal to produce the origi- nate amplitude variation, but
retain the quadrature  nal left (L) and right (R) signals. It is to be
noted that 20 phase information. The carrier isthen amplitude  85 "L" and
"R" or "left" and "right" are used through- modulated by the sum or
monophonic signal in a   out this description only as exemplary of any two
power amplifier stage and broadcast in the form (1 +  signals which might
be transmitted on a AM carrier. L + R) cos ([err]) where 0 is arc tan [(L -
R)/(1 + L  Another output of the IF stage 12 is coupled to a + R)]. In a
monophonic receiver, the L + R informa-  limiter 16 where amplitude
variations are removed. 25 tion can easily be recovered by an envelope
detector  9o The output of the limiter 16 is thus an IF signal hav- but for
undistorted stereo, a division by cos 0 is  ing the phase modulation of the
transmitted quadra- needed in a stereo receiver. Depending on receiver
ture signal. The limiter 16 is coupled to a phase design, cos 0 division
may be done once or twice  locked loop (PLL) 17 which provides a signal
having and in any of a number of points in the receiver cir-  the frequency
of the original transmitter oscillator. 30 cuit. However, if the angle 0
becomes very large, the   95 The normal sin [err] output signal of the PLL
17 Is cosine becomes very small and division by the    coupled to a
synchronous detector 20 which is a cosine factor causes the gain in the
corrected chan-  multiplier and which also receives the IF stage 12 nel to
increase rapidly; e.g., when 0 goes from [err] to  output. The detector 20
output is a signal propor- 85, the unlimited gain would almost triple (1
/cos 0  tional to (L - R) cos 0. A cosine phase detector 21 35 going from
3.9 to 11.5). Thus, atvery large values of  100 receives a cos ([err] + 0)
output of the limiter 16 and a 0, it is advisable to allow a small amount
of distor-  phase-shifted cos [err] output from the PLL 17, and tion in
order to prevent a large decrease in S/N ratio.  provides an output
proportional to the cosine of the In the present invention a cosine
correction factor  angle 0. The cosine phase detector 21 is a multiplier is
derived from a received signal. Before the correc-  such as the Motorola MC
1595 four quadrant multip- 40 tion factor is applied to the received signal
or any  105 lier. This output signal is termed the cosine correc- signal
derived therefrom, the level of the cosine fac-  tion signal since its
purpose is to correct the received tor is controlled so that the gain of
the channel being  signal in such a fashion as to restore the original
corrected is limited to suitable values. Maximum  stereo signals. A cosine
correction signal is, under desirable gain due to the correction factor
would be  normal conditions, coupled through a corrector con- 45
ontheorderof4to6.                            110 trol 23 to a divider 25
and a low pass filter 26. In the According to the invention there is
provided in an  divider 25 the output of the synchronous detector 20, AM
stereo receiver for receiving signals of the form  which is (L - R) cos 0,
is divided by the cosine cor- (1 + L + R) cos ([err] + 0) where 0 is arc
tan [(L - R)/(1  rection signal, which is proportional to cos 0, to pro- +
L + R)], L and R represent first and second prog-  duce the difference
signal (L - R). In the low pass 50 ram information signals, and [err] is a
carrier fre-  115 (2-10 Hz) filter 26, the DC level of the correction
quency, and requiring a cos 0 correction signal to  signal is established
and coupled to operate a mode restore the stereo information, a corrector
control  switch 28. When and only when the DC level is suffi- arrangement
comprising in combination input      ciently high, indicating stereo
transmission, the means for receiving the broadcast signal and deriv-  mode
switch will be activated to couple the divider 55 ing therefrom an
intermediate frequency signal,  120 25 output to the matrix 14. Other
signals may be demodulator means for detecting stereo information  included
in the broadcast signal to provide an indica- in the intermediate frequency
signal, means coupled  tion of the presence of stereo transmission and to
to the input means for deriving a correction signal  activate the mode
switch and other circuitry as fully which is a function of the cosine of
the angle of  described in co-pending application. 60 modulation and
control means coupled to limit the   125  The corrector control 23, which
is more fully range of values of the correction signal.        described in
relation to Figures 2 and 3, serves to The invention will now be described
by way of  prevent a decrease in S/N ratio due to greatly example only with
particular reference to the    increased gain when the modulation angle 0
is very accompanying drawing wherein:                    large. When the
difference signal (L - R) is small, 0 65  Figure 1 is a block diagram of
the receiver  130 is near 0 and cos 0 is near 1. As the difference signal
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increases, the cosine correction signal is reduced.  means coupled to the
input means for deriving a Division by the lowered signal increases the
gain to  correction signal which is a function of the cosine of eliminate
distortion in the stereo receiver. At large  the angle of modulation and
control means coupled modulation angles, i.e., 0>65, the cosine correction
to limit the range of values of the correction signal. 5  signal decreases
rapidly, and the gain of the channel   70  2. An AM stereo receiver as
claimed in Claim I increases rapidly. Since the SIN ratio decreases   and
wherein'the allowed range of values corres- when the gain is larger, it is
desirable to limit the  ponds to values of the modulation angle [err] gain
due to the correction signal to a maximum of 4  3. An AM stereo receiver as
claimed in Claim 1 to 6 (maximum cosine signal 0.26 to 0.16). The very  and
wherein the control means includes reference 10 slight amount of distortion
introduced by limiting  75 means for establishing a reference signal and
means the amount of correction at large modulation angles  for maintaining
the value of the second correction is preferable to the excess noise which
would other-  signal at the level of the reference signal when the wise be
introduced as 0 approached [err] and the gain  first correction signal is
less than said reference was very greatly increased.
signal. 15  Figure 2 is a chart of the angle 0 in degrees vs. cos   80  4.
An AM stereo receiver as claimed in Claim 1 0 and 1/cos (or sec 0). As is
known, when 0 goes  and including means for dividing at least a portion of
from [err] 90, the cosine value goes from 1 to 0, and  the stereo
information by the correction signal. the inverse or l/cos 0 goes from 1 to
[err]. As shown,   5. An AM stereo receiver as claimed in Claim 4 however,
the inverse does not exceed six until 0   and wherein said portion of the
stereo information is 20 exceeds 80. It is, therefore, not necessary or
desir-    85 proportional to (L-R) cos 0 and the output of the able to
control the value of the cosine correction  divider means is proportional
to (L-R). signal until 0 exceeds [err]to 80 As indicated on the  6. An AM
stereo receiver as claimed in Claim 1 graph of 1/cos 0, the values Increase
sharply beyond  wherein the correction signal is proportional to the a
point 30, and since the gain of the L - R channel is  cosine of the angle
of modulation. 25 proportional to the instantaneous value of 1/cos 0,    90
7. An AM stereo receiver substantially as the S/N ratio would be sharply
decreased beyond    hereinbefore described and as shown in the accom- point
30. In accordance with the invention, the value  panying drawing. of the
cos 0 correction signal is prevented from   Printed for her Majesty's
tationery Office by The Tweeddale Press ltd, going below a set value in the
range 0.25to 0.167. It  Berwick upon-Tweed, 1982. Published at the Patent
Office, 25 southampton buildings, London, WC2A 1AY, 30 will be reconized
that no units of measurement are  from which copies may be obtained. given
since these values are proportional to the value of the correction signal
when 0 is zero. Figure 3 shows a simplified circuit diagram indicat- ing
one circuit arrangement for embodying the 35 invention. The output of the
cosine detector 21 is coupled through a diode 33 to the divider 25. Also
coupled to the diode 33 is a reference source 35 which may consist of a
resistor 36 and potentiometer 37, the potentiometer being coupled between a
sup- 40 ply voltage and ground. In this arrangement, the signal on the plus
side of the diode 33 would be, as indicated, proportional to the cosine of
the modula- tion angle [err] With a reference signal established on the low
side ofthe diode 33, the signal coupled to the 45 divider 25 will be
prevented from going below the value of the reference signal. it will be
apparent that such a limiting condition could be established by other,
equivalent arrangements. The reference signal could also be a fixed level
signal. 50  Thus there has been shown and described an arrangement for
preventing possible degradation of the SIN ratio in a compatible AM stereo
receiver as the modulation angle approaches 90. CLAIMS 55 . In an AM stereo
receiverfor receiving signals of the form (1 + L + R) cos ([err] + 0) where
0 is arc tan [(L - R)/(1 + L + R)], L and R represent first and second
program information signals, and [err] is a carrier frequency, and
requriing a cos 0 correction 60 signal to restore the stereo information, a
corrector control arrangement comprising in combination input means for
receiving the broadcast signal and deriving therefrom an intermediate
frequency signal, demodulator means for detecting stereo 65 information in
the intermediate frequency signal,    GB2010050B         2 



increases, the cosine correction signal is reduced.  means coupled to the
input means for deriving a Division by the lowered signal increases the
gain to  correction signal which is a function of the cosine of eliminate
distortion in the stereo receiver. At large  the angle of modulation and
control means coupled modulation angles, i.e., [err], the cosine correction
to limit the range of values of the correction signal. 5  signal decreases
rapidly, and the gain of the channel  70  2. An AM stereo receiver as
claimed in Claim 1 increases rapidly. Since the S/N ratio decreases  and
wherein the allowed range of values corres- when the gain is larger, it is
desirable to limitthe  ponds to values of the modulation angle 0[err] gain
due to the correction signal to a maximum of 4  3. An AM stereo receiver as
claimed in Claim 1 to 6 (maximum cosine signal 0.25 to 0.16). The very  and
wherein the control means includes reference 10 slight amount of distortion
introduced by limiting  75 means for establishing a reference signal and
means the amount of correction at large modulation angles  for maintaining
the value of the second correction is preferable to the excess noise which
would other-  signal at the level of the reference signal when the wise be
introduced as 0 approached 90 and the gain  first correction signal is less
than said reference was very greatly increased.
signal. 15  Figure 2 is a chart of the angle 0 in degrees vs. cos   80  4.
An AM stereo receiver as claimed in Claim 1 0 and 1/cos[err] (or sec 0). As
is known, when 0 goes  and including means for dividing at least a portion
of from 0 to 90, the cosine value goes from 1 to 0, and  the stereo
information by the correction signal. the inverse or 1/cos 0 goes from 1 to
[err]. As shown,  5. An AM stereo receiver as claimed in Claim 4 however,
the inverse does not exceed six until 0  and wherein said portion of the
stereo information is exceeds 80. It is, therefore, not necessary or desir-
85 proportional to (L-R) cos 0 and the output of the able to control the
value of the cosine correction  divider means is proportional to (L-R).
signal until 0 exceeds 75 to 80. As indicated on the  6. An AM stereo
receiver as claimed in Claim 1 graph of 1/cos 0, the values Increase
sharply beyond  wherein the correction signal is proportional to the a
point 30, and since the gain of the L - R channel is  cosine of the angle
of modulation. 25 proportional to the instantaneous value of l/cos 0,    90
7. An AM stereo receiver substantially as the S/N ratio would be sharply
decreased beyond   hereinbefore described and as shown in the accom- point
30. In accordance with the invention, the value  panying drawing. of the
cos 0 correction signal is prevented from  printed Her Majesty's
stationery office by the   The Tweeddale Press Ltd.. going below a set
value in the range 0.25 to 0.167. It  Berwick-upon.Tweed, 1982. Published
at the Patent Office, 25 Southampton Buildings London WC2A 1AY. 30 will be
recognized that no units of measurement are  from which copies be obtained.
given since these values are proportional to the value of the correction
signal when 0 is zero. Figure 3 shows a simplified circuit diagram indicat-
ing one circuit arrangement for embodying the 35 invention. The output of
the cosine detector 21 is coupled through a diode 33 to the divider 25.
Also coupled to the diode 33 is a reference source 35 which may consist of
a resistor 36 and potentiometer 37, the potentiometer being coupled between
a sup- 40 ply voltage and ground. In this arrangement, the signal on the
plus side of the diode 33 would be, as indicated, proportional to the
cosine of the modula- tion angle 0. With a reference signal established on
the low side of the diode 33, the signal coupled to the 45 divider 25 will
be prevented from going below the value of the reference signal. It will be
apparent that such a limiting condition could be established by other,
equivalent arrangements. The reference signal could also be a fixed level
signal. 50  Thus there has been shown and described an arrangement for
preventing possible degradation of the S/N ratio in a compatible AM stereo
receiver as the modulation angle approaches 90 CLAIMS 55 1. In an AM stereo
receiver for receiving signals of the form (11 + L + R) cos ([err] + 0)
where 0 is arc tan [(L - R)/(1 + L + R)], L and R represent first and
second program information signals, and [err] is a carrier frequency, and
requriing a cos 0 correction 60 signal to restore the stereo information, a
corrector control arrangement comprising in combination input means for
receiving the broadcast signal and deriving therefrom an intermediate
frequency signal, demodulator means for detecting stereo 65 information in
the intermediate frequency signal,    


