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3,103,555
STEREOPHONIC RECEIVING METHOD AND
APPARATUS

Harold E. Sweeney, Plainficld, IN.J., assignor-to- Westing-
house Electric. Corporation, East Pittsburgh; Pai, a
corporation: of: Pennsylvania

Filed Apr. 13, 1959, Ser. No. §65,992.
4 Claims: (CL 179—15) e

The present invention. relates to methods and appa-
ratus for reception of stereophonic radio signals'and more
particulanly to methods and apparatus for receiving. sig-

nals in which a compatible monophonic. component is

supplied as conventional amplitude modulation and
stereophonic intelligence is supplied as angle modulation
of the same carrier wave.

When sound is transmitted by. the ordinary system over

radio channels, only asingle channel is normally provided.

for monophonic reception and audio: perspective. is. en-
tirely lost since the spatial displacement between the
sounds- received by the two ears of the listener bears no
relation to the spatial displacement of the sounds at the
microphone which feeds the transmitter. Stereophonic
reception has heretofore been demonstrated using two
microphones, set up at. locations on each side of a stage
on which an orchestra is situated. Each microphone is
connected by a separate radio channel to one of two loud-
speakers placed similarly as the microphones but in a
listening chamber where the receiving apparatus is situ-
ated. By such an arrangement an auditory effect may be
obtained which is substantially the same as-though the

orchestra or other source of sound were actually. located:

in front of the listener rather than the sound: being re-
produced by the loudspeakers.

In applying stereophonic sound to radio channels there
arises one very serious obstacle from a practical point of
view. The need for two separate channels-for the trans-

mission. of a single program has heretofore prohibited:

the use of stereo transmission in the AM broadcast band.
Stereo transmission- is practically . prohibited  until the
development of compatible apparatus-and methods which
eliminate the meed of two separate radio channels. De-
sirable solutions to the problem would permit transmis-
sion of both audio channels over the same carrier fre-
quency, thereby using but one radio channel and.reduc-

ing to a minimum the additional investment required at'

the transmitter as well as the addmonal investment re-
quired of prospective listeners.

One proposed stereophonic system using a. single tohan-
nel has been described in detail in “Electronics®

proposed System: suggests transmission .of the audio sig:

nal from a first microphone as amplitude modulation and.
that from a second microphone as frequency modulation.-

of the same carrier. Such a system. has the disadvantage
that a conventional receiver will: reproduce- the. signals

from the first microphone only. Thus a conventicnal re--
ceiver produces sound signals corresponding to those.
heard at one end of ‘a stage on. which.the orchestra is-
located. A primary requisite of a genuinely compatible

system is that a conventional receiver should produce

balanced monophonic sound substantially: corresponding.

to the sound effects which would be heard by-a.listener
seated mear the center of the auditorium. in which the
orchestra is located.

In another previously proposed stereophonic transmis-

sion system audio. signals A and: B from-spaced micro--

phones are transmitted: by adding the signals and trans-
mitting the resulting sum signal 4B as frequency modu-
lation of a VHF carrier wave, and simultaneously: sub-

tracting the signals and transmitting the difference signal.

maga--
zine, issue of February 1941, at pages 34 to 36. That

2?,

as.modulation of a super. audible: subcarrier-in the same

- channel.. At the receiver the two. signals, after processing
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by different circuits tuned respectively to the. carier wave
and to the subocarrier wave are demodulated and then
(1) added to produce the first audio signal A, and (2)
algebraically subtracted to produce the second audio sig--
nal B. Such a.system has. the advantage that a single
'VHE-EM. receiver tuned .to the 4-+B channel will pro-
vide normal monophonic. sound reproduction. How-
ever, such a system has the important disadvantage of
requiring a bandwidth of several tens. of. kllocycles to
SLmutltaneously accommodate the main FM carrier and.
the supersonic subcarrier.” It is mot suitable for use in:
the. AM broadcast band. where bandwidth maximum is:
restricted by, FCC regulations to ten kilocycles:. .Such a
system has been proposed for use in the FM broadcast.
band . and hence: would: provide monophonic reception
only to those listeners having FM band receiving appa--
ratus: In addition, such- a system requires circuifry of”
special design and considerable expense for stereophonic
reception using the subcarrier signal.

Accordingly, a.primary object of the present invention

‘is to.provide compatible reception of monophonic sound

for listeners having conventional AM broadcast receivers-
and to simultaneously provide reception of stereophonic
sound. for- listeners having a pair of similar broadcast
band receiving sets.

It is a further object of the present invention to. en--
able  stereophonic. reception by combined utilization of
two conventional AM broadeast receivers tuned to the:
same broadcast band transmission.

Tt is. an-additional object of the present invemtion to
provide a dual channel stereophonic receiver requiring
no explicit matrixing at the receiver outputs.

It' is ancther object of the present invention to pro-
vide a stereophonic receiving apparatus.including a pair:
of loudspeakers which apparatus-may be alternatively ad-
justed for production of balanced moncphonic sound in;
concert from both loudspeakers. )

The receiving: apparatus- of the present invention finds.
particular. application in reception of signals transmitted
in accordance with. a.system for compatible stereophonic
transmission: as described in detail -in the copending ap-
plication: of Harold -E. Sweenéy and Charles W. Baugh,
Jr. Serial No..808,038; filed April 22, 1959, now Patent
No..3,069,679; issued December 18, 1962 and-assigned to
the: same .assignee as the present application. In- that
system .amplitude modulation of a broadcast band carrier:
wave is used for transmission of the algebraic sum 4-+B
of. the two. sterco signals and frequency modulation of
the same carrier wave is used for transmission of the dif=

* ference. signal A—B. The transmission system there

utilized enables a conventional AM. receiver tuned to.
the: transmitted. carrier to. reproduce the sum signal
A--B which: signal contains. substantially equal compo-
nents of the signal from-each microphone and therefore
will: produce:a balanced monophonic sound: The. afore-
mentioned. copending application proposes a.special re-
ceiver for use with the transmission system which receiver
would.have two separate detectors-one being an-amplitude
modulation detector and the other being. an FM detector

" so that the A-+B audio signal and the 4—B- audio signal

are separately. produced at the outputs of the two: detec-
tors. - The two outputs in such a system are then matrized
by known sum producer and difference producer networks
to provide separate audio signals- A and. B. which are.
then ‘coupled’ respectively to the separate loudspeakers.

In géneral according to the present invention the A4B
amplitude modulation signals' and the 4—B frequency.
modulation signals of the above-described system are both
received by each of a pair of amplitude modulation re-

ceiving*channels which- channels are-adjusted- differentlvy
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relative to a received carrier center frequency so that one
channel will produce the first audio signal A and the
other channel will produce the second audio signal B.
More specifically, a first receiver channel is adjusted so
that the received carrier is tuned to the positive slope of
the first receiver frequency response characteristic. The
other receiver channel is tuned so that the received carrier
signal lies an equal distance down on the negative slope of
the second receiver frequency response characteristic.
Each receiver will detect and reproduce the monophonic
component 4-+B8. In addition the first receiver will slope
detect the frequency modulation signal to produce a
stereophonic difference signal component 4—B and will
algebraically add the sum signal 4B and the difference
signal 4—B to produce a signal corresponding to the
coherent sound signal ‘A from the first microphone. Sim-
ilarly the second receiving channel will slope detect the
frequency modulation signal and will algebraically sub-
tract the demdulated difference signal 4—B from the de-
modulated sum signal 4--B to produce a coherent sound
signal corresponding to the signal B of the second micro-
phone.

The foregoing and other objects and features of the
present invention wili be more clearly apparent from
the following description taken with the accompanying
drawing, throughout which like reference characters indi-
cate like parts, which drawing forms a part of this ap-
plication ‘and in which:

FIGURE 1 is a block schematic diagram showing a
stereophonic sound transmission system for broadcast-
ing signals of the type utilized by the receiving systems of
this invention.

FIGURE 2 is a block schematic diagram showing a
binaural receiving system in accordance with the present
invention. ’

FIGURE 3 is a block schematic diagram of a second
embodiment of a receiving system in accordance with the
present invention, and

FIGURE 4 is a plurality of curves useful in explain-
ing the operation of the present invention.

Referring to FIGURE 1 of the drawing, the system
there shown includes a standard AM broadcast trans-
mitter including a master oscillator 20, a class C am-
plifier 24, and an amplitude modulator 26 for applying
signals to a transmitting antenna 28. The conventional
broadcast transmitter is modified by addition of a fre-
quency modulator stage 22, which modulates the output of
oscillator 2§ in accordance with a stereophonic difference
signal 4—B which is applied to the FM modulator by
means of the audio signal conductors 19. Thus the sys-
tem transmits a standard monophonic audio signal com-
ponent A+4B as amplitude modulation of the transmitted
carrier signal and in addition multiplexes on the carrier
an FM signal corresponding to the stereophonic difference
signal 4-—B.

Microphones A and B are spaced apart on the stage
of a studio on which is located an extended sound source
such as an orchestra engaged in the performance of a
musical composition. The output of microphone B is
amplified by an audio preamplifier 11 and applied to a
primary winding of an audio transformer 13 which has
a- secondary winding comprising two winding ‘portions
15 and 16 joined at a center tap. The sound signals
from microphone A are applied through an audio pre-
amplifier 12 to the primary winding of a transformer
14 having a secondary winding 17. The secondary wind-
ing 17 is connected serially with the winding portion 15
to the conductors 18 for applying signals to the amplitude
modulator Z§. Similarly, the transformer winding 17 is
connected serially with the winding portion 16 to the
audio conductors 19 which apply signals to the FM modu-
lator 22. The combining network comprising trans-
formers 13 and 14 is an arrangement which is known
per se for providing a sum signal 44-B at conductors 18
and a difference signal 4—B at conductors 19. By
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inspection of the connections of the secondary windings of
transformers 13 and 14 it can be séen that the windings 16
and 17 provide subtraction of the audio signals A and
B and apply the difference signal to FM modulator 22.
Windings 15 and 17 are connected in additive polarity
so that the sum signal A+4-B is provided at audio conduc-
tors 18 and is applied to the amplitude modulator 26.

One transmission system substantially similar to FIG-
URE 1 is described in detail in the aforementioned co-
pending application of H. E. Sweensy and C. W. Baugh,
Jr. Accordingly, it will suffice for the-purposes of the
present application to state that a system such as that
of FIG. 1 provides a composite signal including a car-
rier wave which is amplitude modulated and frequency
modulated respectively, with a sum signal 4B and a
difference signal 4—B wherein- A and B are coherent
audio signals respectively corresponding to sound intel-
ligence - at the spaced locations of the microphones A -
and B.

In FIG. 2 there is shown one embodiment of a method
and apparatus for receiving signals of the type produced
by a transmission system such as that of FIG. 1. FIG.
2 shows a pair of radio receivers for receiving signals
in the AM broadcast band. The receivers of FIG. 2 are
conventional in many respects and particularly in that
they respectively include receiving antennas 3¢ and 49,
conventional heterodyne mixer circnits 32 and 42, con-
ventional local oscillators 34 and 44, conventional AM
detector circuits 37 and 47, conventional audio amplifiers
38 and 48, and conventional loudspeakers 39 and 49, In
accordance with the present invention, the loudspeakers
39 and ‘49 are spaced apart a predetermined distance in
a listening chamber or auditorium.. The first receiver of
FIG. 2 includes an intermediate frequency amplifier and
bandpass or high-pass filter 36 having a frequency re-
sponse characteristic substantially as shown by curve 35
in FIG. 2. Similarly, the second receiver of FIG. 2
includes an intermediate frequency amplifier and band-
pass or low-pass filier 46 having a frequency response
characteristic substantially as shown by curve 45.

In utilizing the receivers of FIG. 2 in accordance with
the present invention, the two receivers are tuned to the
same AM broadcast channel. The local oscillator 34
of the first receiver is preferably adjusted to produce a
lower frequency output than that of local oscillator 44.
Mixer 32 accordingly produces a modulated intermediate
frequency carrier signal having a predetermined center
frequency f.-which lies on the positively sloping portion
of the frequency response characteristic curve 35. The
intermediate frequency carrier signal will of course have
the same frequency modulation and amplitude modula-
tion as that of the incoming signal as received by antenna
36. Accordingly, the intermediate frequency carrier will
vary in frequency on both sides of the center frequency
fo between the deviation limits f; and f; as shown in
FIG. 2. Also the IF carrier will vary in amplitude in
accordance with the sum signal 4--B. When the so
modulated intermediate frequency carrier is applied to
the sloping portion of the bandpass curve 35, the IF
amplifier 36 will amplify signals at frequency f, to a
greater degree than signals at frequency f;.  According-
ly, IF amplifier 36 operates to convert the frequency
modulation’ to an amplitude modulation component.
That is, in response to the 4—B frequency modulation
the IF amplifier 36 generates an amplitude modula-
tion component which varies in direéct proportion to the
instantaneous- frequency of the intermediate frequency
carrier as determined by the frequency modulation there-
of.

The so generated amplitude modulation component,
which corresponds to. the stereophonic difference signal
A—B, is additively combined with the pre-existing am-
plitude modulation of the intermediate frequency car-
rier, which pre-existing amplitude modulation corresponds
to the stereophonic sum signal 4-B. ~Accordingly, the
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amplitude modulation of the intermediate frequency car-
rier as applied to the AM detector 37 has an envelope
which varies substantially in accordance with the alge-
braic sum of the sum signal 4-+B and the difference
signal A—B. The algebraic sim corresponds to the sig-
nal A and is substantially representative of the sound

intelligence impinging upon the first microphone A of -

the transmission system as shown in FIG. 1. The audio
signal A from destector 37 is amplified in the usual man-
ner by audio amplifier 38 and is applied to the first loud-
speaker 39.

The second receiver of FIG, 2 operates in substantially
the same manner in general as the first receiver of FIG.
2. The essential difference between the two receivers
is that the local oscillator 44 of the second receiver is
tuned higher than normal in frequency so that it beats
with the incoming radio frequency carrier as received
by the antenna 4¢ to produce an intermediate frequency
carrier wave having a center frequency f,” which is higher
in frequency than the maximum response portion of the
IF frequency response characteristic as shown by the
curve 45.

The intermediate frequency carrier wave as applied
to the IF amplifier 46 will have a center frequency f.
as shown in conjunction with the curve 45, and will
vary in frequency between the limits f3 and f,, with the
variations in frequency corresponding to. the frequency
modulation of the incoming carrier. When the stereo-
phonic difference signal A—B has a maximum positive
value the intermediate frequency carrier will approach
the limit frequency f,. Likewise, when the stereophonic
difference signal 4—B has a maximum negative value
the carrier will approach the limit frequency f;. When
the sound signals received by the microphones A and B
are identical both in amplitude and in phase, the dif-
ference signal A—B will have a zero value. In that
instance the frequency of the intermediate frequency car-
rier as applied to IF amplifier 46 will have a frequency
value corresponding to the center frequency f," as shown
in. conjunction with curve 45. When the stereophonic
difference signal has a negative. value, the modulated
carrier will approach the frequency f3 and the IF am-
plifier 46 will have a maximum amplification factor.
When the stereophonic difference signal has a maximum
positive value, the carrier will be located at f, and IF
amplifier 46 will have a minimum amplification factor.
Accordingly the IF amplifier 46 generates an amplitude
modulation component which varies in inverse propor-
tion to the instantaneous frequency of the intermediate
frequency carrier and, therefore, in inverse proportion
to the amplitude value of the stereophonic difference signal
A—B. Thus the amplitude modulation component gen-
erated by the amplifier 46 responding to the frequency
modulation has the form —(4—B). That inverse func-
tion amplitade modulation component is combined with
the pre-existing amplitude modulation of the IF carrier
as received by the antenna 40. Accordingly, the envelope

amplitude of the output signal from IF amplifier 46

varies in accordance with the algebraic difference of the
sum signal (4--B) and the sterecphonic difference signal
(A—B), and is substantially representative of the audio
signal as produced by the microphone B of FIG. 1.” The
composite amplitude modulation of the intermediate fre-
quency carrier f.'==Af is detected by the conventional
AM detector 47 and the audio signal B thus produced is
applied through the conventional audio- amplifier 48 to
the second loudspeaker 49.

In FIG. 3 there is shown a second embodiment of re-
ceiving apparatus employing the receiving method of
the present invention. The antenna 5§, mixer circuit 52,
local oscillator 54 and the intermediate frequency am-
plifier 55 preferably are conventional circuits such as
commonly used in AM broadcast receivers. The output
of intermediate frequency amplifier 55 is coupled to a
first channel comprising a bandpass filter 57 which is
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coupled to a conventional amplitude modulation detector
69. The output terminals of the first AM detector 60
are connected to a conventional audio amplifier 64 which
applies signals to a conventional loudspeaker 68. The
output of intermediate frequency amplifier 55 is further
coupled to a second channel comprising a bandpass filter
59 having its output terminals connected to the input
circuit of a second amplitude modulation: detector 62.
The output terminals of detector 62 are connmected to
the input circuit of an audio amplifier 66 which -applies
signals to a conventional loudspeaker 69. The loud-
speakers 68 and 69 are preferably spaced apart in a lis-
tening chamber or auditorium in the same manner as
heretofore described in conmection with the apparatus
of FIG. 2.

Intermediate frequency amplifier 55 preferabiy has a
sufficiently wide bandpass to provide linear amplifica-
tion of the amplitude modulation side’ bands and the
frequency modulation side bands of the intermediate
frequency carrier signal provided by the mixer circuit
52 when the receiver is tuned to receive an AM—FM
multiplex signal of the general type transmitted by the
apparatus of FIG. 1 or the apparatus of aforementioned
application S.N. 808,038. The intermediate frequency
carrier has a center frequency f,”* about which it is fre-
quency modulated to the deviation limits f; and fg as
shown in FIG. 4. The center frequency f,’* may for
example be 436 kilocycles as utilized in conventional
AM receivers. The bandpass filter 57 of FIG. 3 has
a frequency response characteristic as shown by curve
76 in FIG. 4. The geometrical center or maximum re-
sponse portion of the bandpass characteristic 79 lies ap-
proximately 3.0-4.0 kc. above the center frequency f."
of the intermediate frequency carrier. For example, the
center of the maximum response portion of bandpass
characteristic 70 may be -approximately 460 kilocycles
so that the center frequency f,/* lies on the positively
sloping portion of the characteristic curve 79. The
bandpass filter 57 may comprise any network in which
for constant amplitude and phase of the input signal the
amplitude of the output signal becomes substantially
linearly variable with frequency. That is, the slope of
the bandpass characteristic 70 between the frequencies
f5 and f¢ as shown in FIG. 4 preferably should be sub-
stantially linear and the phase shift characteristic of the
bandpass filter 57 preferably should be substantially lin-
ear between those limits. It has been found in practical
receivers, that appreciable non-linearity cannot be tol-
erated: without deteriorating the stereophonic effect pro-
duced by speakers 68 and 69.

The bandpass filter 59 of FIG. 3 is substantially similar
to the bandpass filter 57 with the exception that it has
a bandpass characteristic substantially as shown. by
curve 72 of FIG. 4. The bandpass characteristic 72 has
a negatively sloping portion which is substantially linear
between the limits of frequency modulation f; and fg
as shown in FIG. 4. It will be appreciated that the
bandpass filter 59 may comprise any resonant circuit
or amplifier or filter which is so tuned or aligned that
the negatively sloping portion of the frequency response
characteristic curve 72 coincides with the. frequency band
(f,’=Af) occupied by the frequency modulated inter-
mediate frequency carrier signal. An essential charac--
teristic of the bandpass filter 5% for the purpose of the
present invention is that it provides, in response to a-
frequency modulated input signal of constant amplitude,.
an oufput signal which varies in amplitude inversely as
a function of the input signal instantaneous frequency.

Operation of the receiver system of FIG. 3 will be best
understood by particular reference to the curves of FIG.
4, In the center portion of FIG. 4 is shown a sine wave
74 which is frequency modulated and is constant in ampli-
tude. While the actual signal output from the intermedi-
ate frequency amplifier 55 of the apparatus of FIG. 3 is
substantially always amplitude modulated, it is convenient
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for the purpose of analysis of the system to consider the
constant amplitude sine wave 74 as shown in FIG. 4.
Such a constant amplitude frequency modulated signal
would occur, for example, when audio signais A and B
are equal in amplitude and opposite in phase so that
A-+-B equals zerc and 4A—B=24. Curve 76 of FIC. 4
indicates the manner in which the frequency of the sine
wave 74 varies in fregquency as a function of time. Ata
time £, to the sine wave 74 has a frequency f.,”, for ex-
ample 456 kilocycles. This condition corresponds to a
time at which the stereophonic difference signal A—B
has a zero value. At a later time #; the frequency cof the
sine wave 74 has increased {0 a maximum corresponding
to the frequency fs. This condition indicates a maxi-
mum amplitude value of the stereophcnic difference sig-
nal A—B. At a still later time, 7. the dfrequency of the
sine wave 74 has decreased, through the mean frequency
1., to a minimum frequency value f5 as indicated by the
minimum of curve 78. This condition corresponds to a
maximum negative value of the stereophonic difference
signal A—B.

Projection of the curve 74 to the sloping portion of the
bandpass characteristic 78 of the bandpass filter 57 illus-
trates that as the intermediate frequency sine wave 74 de-
creases in frequency between the times £, and #; it moves
down on the sloping portion of the bandpass characteris-
tic 7¢ and is thereby progressively more attenuated.
Thus bandpass filter 57 modifies the amplitude of the in-
termediate frequency carrier wave as a direct function
of the frequency modulation therecf. The amplitude
modulation component generated by the filter 57 is illus-
trated by curve 78 in FIGURE 4. Cuwrve 78 further in-
dicates the manner in which the output of amplitude
modulation detector 6¢ would vary if a constant ampli-
tude frequency modulated carrier wave such as that
shown at 74 were applied to the input circuit of bandpass
filter 57. When the frequency modulation of the sine
wave 74 is considered as representing the stereophonic
difference signal 4 —B, then it is seen that the curve 78
at the output of detector 68 represents the audio fre-
guency component resulting from slope demcdulation of
the stereophonic difference signal. If it be assumed that
the frequency modulated wave 74 carries no amplitude
modulation, then the audio output wave 78 from detector
66 would vary as a direct function of the sterecphonic
difference signal.

Considering the projection of curve 76 to the negative-
ly sloping portion of the bandpass characteristic 72 of
the bandpass filter 59, it may be readily seen that as the
IF carrier frequency decreases between the times #; and
t; the attenuation provided by filter 59 progressively de-
creases. Thus the amplitude of the intermediate fre-
quency carrier transmitted by filter 59 will progressively
increase between the times #, and 73 as shown by the curve
79 in FIG. 4. The amplitude moduiation component
thus generated by the filter 59 is detected by the ampli-
tude modulation detector 62 and is applied through the
audio amplifier 66 to the loudspeaker 9. The audio sig-
nal component resulting from the action of filter 59 on
frequency modulated wave 74 is illustrated by the curve
79 in FIG. 4. It is important to note that curve 79 cor-
responds inversely to the curve 78, thus if the curve 78
represents a positive or direct function of the stereo-
phonic difference signal 4—3B, then curve 79 represents
a negative or inverse function of the stereophonic differ-
ence signal.

When the receiver of FIG. 3 is tuned to a transmission
of the type radiated by the apparatus of FIGURE 1, the
intermediate frequency carrier as translated by intermedi-
ate frequency amplifier 55 will carry amplitude modula-
tion corresponding to the sum signal A-+B. Filter §7
adds to that pre-existing 4--B amplitude modulation, a
second amplitude modulation component corresponding
directly to the stereophonic difference signal 4—B. Ac-
cordingly the modified amplitude modulation envelope as
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applied to the detector 6% varies substantially in accord-
ance with the algebraic sum of the sum signal (4-1-B)
and the stereophonic difference signal (4—2B8). Thus the
audio output signal from the amplitude modulation de-
tector €0 will be representative of the audio signal A as
produced by the first micrcphone of the apparatus of
FIG. 1.

Conversely the filter- 89 creates an amplitude modula-
tion component which varies as an inverse function of
the stereophonic difference signal 4—3. The amplitude
modulation created by filter 5% adds to the pre-existing
sum signal amplitnde modulation as translated by IF am-
plifier 55, and the envelope ampiitude of the intermedi-
ate frequency carrier at the output of filter 59 wvaries in
accordance with the algebraic difference of the sum signal
A--B and the stereophonic difference signal 4—B. Thus
the envelope amplitude of the carrier signal as applied to
the detector $2 varies snbstantially as a function of the
audio frequency signal from the second microphone B in
the apparatus of FIG. 1. Accordingly the spaced loud-
epeakers 68 and 69 produce stereophonic audio signals A
and B respectively.

It will be appavent that the apparatus of FIG. 3 is
compatabile for reception of either monophonic or stereo-
phonic signals transmitted in the AM broadcast band.
That is, the receiver of FIG. 3 may be tuned to any con-
ventional AM broadcast station and will receive conven-
tional monophonic AM signals to produce conventional
monophonic socund in each of the speakers 68 and 69
simultaneously with the produced sound being in phase
and mutnally compatible.

While the present inventicn has been shown and de-
scribed in certain preferred embodiments only, it will be
understood by persons skilled in the art that it is not so
limited, but is susceptible of various changes and modifi-
cations within the spirit and scope thereof.

I claim as my invention:

1. A stereophonic receiving system for receiving a
radio wave having amplitude modulations representative
of A+B, and frequency modulations representative of
A—B, wherein A and B are coherent audio signals re-
spectively corresponding to sound intelligence at first and
second spaced locations, first and second receiving chan-
nels, means applying said amplitude and said freguency
modulations to said first and second receiving channels,
said first receiving channel having a positively sloping
frequency response characteristic over the range of fre-
quency deviations of said frequency modulations to modify
the amplitude of said amplitude modulations, represen-
tative of A--B, in direct proportion te the instantaneous
frequency of said frequency modulations, representative
of A—B, to produce a first radio frequency signal having
envelope amplitudes corresponding to signal A, said sec-
ond receiving channel having a negatively sloping fre-
quency response characteristic over the range of fre-
quency deviation of said frequency modulations to modify
the amplitude of said amplitude modulations, representa-
tive of 4B, in inverse proportion to the instantaneous
frequency cf said frequency modulations, representative
of A—B, to produce a second radio frequency signal
having envelope amplitudes corresponding to signal B,
said first channel including first detector means for de-
modulating said first radio frequency signal, and said sec-
ond channel including second detector means to demodu-
late said second radio frequency signal.

2. A stereophonic receiving system as described in
claim 1 wherein said means applying said amplitude and
frequency modulations to said first and second receiving
channels includes heterodyne converter means responsive
to said radio wave for producing an intermediate fre-
quency carrier signal having a predetermined center
frequency and having said amplitude and frequency modu-
lations thereon, said first channel having a positively
sloping frequency response characteristic at said center
frequency and over the range of frequency deviations of
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said frequency modulations, said second channel having
a negatively sloping frequency response characteristic at
said center frequency and over the range of frequency
deviations of said frequency modulations.

3. A stereophonic receiving system for receiving a
radio wave having amplitude modulations representative
of A4-B and frequency modulations representative of
A—B wherein A and B are coherent audio signals respec-
tively corresponding to sound intelligence at first and
second spaced locations, first and second superhetercdyne
receivers, respectively including first and second hetero-
dyne converter means responsive fo said radio wave for
respectively producing first and second intermediate fre-
quency carrier signals having respectively first and second
center frequencies with said amplitude modulations re-
presentative of 4--B, and said frequency modulation rep-
resentative of A—2B, thereon, a first intermediate fre-
quency amplifier coupled to said first heterodyne con-
verter means and having a positively sloping frequency
response characteristic at said first center frequency and
over the range of frequency deviations of said frequency
modulations thereon to modify the amplitude of said am-
plitnde modulations, representative of 4-}-B, in direct
proportion to the instantaneous frequency of said fre-
quency modulations, representative of 4—B, to produce
a first radio frequency signal having envelope amplitudes

corresponding to signal A, first detector means for demod-

ulating said first radic frequency signal and said sound re-
producing means coupled to said first detector means for
reproducing signal A, second intermediate frequency am-
plifier coupled to said second heterodyne converter means
and having a negatively sloping frequency response char-
acteristic at said second center frequency and over the
range of frequency deviations of said frequencies modu-
lations thereon to modify the amplitude of said amplitude
modulations, representative of A-B in inverse propor-
tion to the instantaneous frequency of said frequency
modulations, representative of A—B, to produce a second
radio frequency signal having envelope amplitudes corre-
sponding to signal B, second detector means coupled to
said second intermediate frequency amplifier for demodu-
lating said second radio frequency signal and sound re-
producing means coupled to said second detector means
for reproducing signal B.

4, A stereophonic receiving system for receiving a
radio wave having amplitude modulations representative
of A+4B and frequency modulations representative of
A—B wherein A and B are coherent audio signals re-
spectively corresponding to sound intelligence at first and
second spaced locations, said receiving system compris-
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ing; first and second superheterodyne receivers, respec-
tively including first and second heterodyne converter
means responsive to said radio wave for respectively pro-
ducing first and second intermediate’ frequency carrier
signals having respectively first and second predetermined
center frequencies with said amplitude modulations rep-
resentative of A--B, and said frequency modulations
representative of 4—B, thereon, said first receivers in-
cluding a first intermediate frequency amplifier coupled
to said first heterodyne converter means, said first inter-
mediate frequency amplifier having a positively sloping
frequency response characteristic at said first center fre-
quency and over the range of frequency deviations of said
frequency modulations, to modify the amplitude of said
amplitude modulations, representative of A4-B, in direct
proportion to the instantaneous frequency of said fre-
quency modulations, representative of 4—2B, to produce
a first radio frequency signal having envelope amplitude
corresponding to signal A, a second intermediate fre-
quency amplifier coupled to said second heterodyne con-
verter means and having a negatively sloping frequency
response characteristic at said second center frequency
and over the range of frequency deviations of said fre-
quency modulations to modify the amplitude of said am-
plitude modulations, representative of 4--B, in inverse
proportion to the instantaneous frequency of said fre-
quency modulations, representative of 4—B, to produce
a second radio frequency signal having amplitudes cor-
responding to signal B, a first amplitude coupled to said
first intermediate frequency amplifier to demodulate said
first radio frequency signal, first sound reproducing means
coupled to said first detector for reproducing signal A, a
second amplitude detector coupled to said second inter-
mediate frequency amplifier to demodulate said second
radio frequency signal and second sound reproducing
means coupled to said second detector to reproduce sig-
nal B.
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