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My invention relates to demodtilators and more
particularly to means and methods of reducing or
eliminating distortion ‘and -interference in the
reception of radio signals.

Interference with and distortion of detected
radio sighals result from various causes, and the
principal object of my invention is to provide a
radio signal receiving device, including a demodu-
lator, in which difference frequencies resulting
between components of the signal, other than
those due to .a difference fregquency between any
component and the carrier, are effectively can-
celed, with the result -that the detected signal
consists only of difference frequencies between the
side band components and the carrier component.
In other words, the principal object of my inven-
tion. is to provide a method and means whereby
demodulation components .due to reactions be-
tween side components of the signal are reduced
or entirely eliminated in the output circuit.

Broadly, this result is attained by dividing the
radio signal, as received, into two sgparate sig-
nals having corresponding carrier and side com-
ponents but in which the relative relations be-
o5 tween the carrier and corresponding side com-
ponents. differ. . These separate. signals are: sep-
arately demodulated and the demodulation com-
ponents are introduced into a common output cir-
cuit in such a way that demodulation components
other than those demodulation components: re-
sulting from reactions, between the carrier com-
ponents of said signals with their respective side
components are effectively canceled. The dif-
ference in the relative relation between the car-
rier and side components in one signal and the
relative relation between the carrier and the cor-
responding side components in the other signal
may be one of phase, or of amplitude or of both,
and to attain this result either the carrier com-
40 ponent or the side components or both-of one or
both of the signals may be varied.” This will re-
sult in a difference cithér in phase, or in ampli-
tude, or in both phase and amplitude, of those
demodulation components of the respective sig-
nals but will leave unaltered the characteristics
of those demodulation components resulting from
reactions between the side components of the re-
spective signals and thus, since, in the common
output circuit we may effect a cancelation of all
demodulation components other than those al-
tered in phase or amplitude or hoth we may ef-
fect a cancelation of all demodulation .compo-
nents other than those resulting from reactions
between the carrier and the side components. of
the signals.
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The phase of 4 side component relative to the
carrier may be defined as the instantaneous value
of the angle of the side component for any arbi-
trarily chosen value of angle for the carrier.
Thus a difference in the relative phase relations 5
of corresponding side components in two corre-
sponding. separate signals with respect to their
spective carriers would mean that the instanta-
neous values of the angles for the corresponding
side .components, with respect to the same value
of angle of their respective carriers, differ.

In order that my invention may be clearly un-
derstood the following description should be con-
sidered -in connection with the . accompanying
drawings in which— 15

Fig. 1 shows a fragmentary portion of a radio
signal receiving circuit;

Fig. 2 is a fragmentary portion of a second cir-
cuit similar to Fig. 1;

Fig. 3 is-'a combination of the circuits shown
in Figs. 1 and 2 in which the outputs of the de-
modulators are combined;

Fig. 4 illustrates my complete circuif;

Fig. 5 shows a modification of the circuit on the
input side of the demodulators;

Fig. 6 shows another modification of the cir-
cuit on the input side of the demodulators; and

Fig. 7 shows ‘a further modification of the cir-
cuit -on the input side of the demodulators.

For the purpose of describing my method of
procedure ‘and the operation of my circuit it
will be assumed that a carrier Eo sin wt where fw,
the carrier frequency, equals w/2x is modulated
by a signal E sin »t where f», the modulating fre-
quency, equals p/2x. The resulting: modulated
signal e: may be expressed

e1—Ez cos(w—n) t-+E1 sin wt—Ez cos(w-Fp) t

The term Ei sin-wt will be referred to as the car-
rier component, and any term involving a fre-
quency other than that of the desired carrier, re-
gardless of its source, will be referred to as a side
band component or a side component. In this
case then, the terms 'Ez cos (w—p)i -and
E2 cos(w4-p)t are side components.

In practice, the signal e: is the signal applied
to the demodulator in question whether it be the
signal as received from the station or as applied
to the demodulator after intermediary processes o
such -as‘occur in a superheterodyne in which the
entire frequency range is shifted.

For purboses of illustration, we will use square
law detection and consider the distortion or de-
tection terms only, although it is to be understood
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that my invention is in no sense limited to detec-
tors which operate according to this principle.

Now let this modulated signal e: be applied to
the grid 2 of demodulator | through circuit 3
including condenser # and coil 5. Then in the
impedance § of the output circuit of demodulator
I we will have developed the demodulated fre-
quencies or components.

Considering the action of this detector or de-
modulator, in Fig. 1, we find that we have for
the demodulation components.in terms of cur-
rent:

t1=Co{E2 cos (w—p) t-+E1 sin wt—Ez cos (w-+p) t}2
=Co{2E sin wi-E2 cos (w—~p) t—
2Es cos (w4-p) t-Ei sin wi— )
2Es cos (w—p) t-E2 cos (w-Ep)t}
and again omitting radio frequency terms
ir=co(E1E? sin pt+E1E3 sin pi-—E32 cos 2pt)
i1=Co(2E1E2 sin pt—E22 cos 2pt)

Hence, through the impedance 6, we have not only

currents which correspond in form to the original

modulating component, E sin p%, (due to the re-

action between the carrier component Ei sin Wt
and the -side components E: cos (w—p)¢ and -

Ez cos (w+p)t, but also other components; in
this case the term —coE22 cos 2pt, which was not
present in the original modulating signal E sin pt
and which is due to a reaction between the 51de
band components Ez cos (w—mp)t and

E3s cos (w4t ,
It should also be noticed that any reaction be-

5 tween these side band components is independ-

ent of the carrier component E: sin wt, and that
the reaction producing the desired term,

2coE1E2 sin pt
is dependent upon the carrier component
E1 sin wit

Now, since it is evident that the terms in the
output which are desired, (those corresponding
in form to the original modulating components),
are not independent of the carrier component,
and that the distortion terms which are not de-
sired (those components for which there are mo
corresponding components in the original modu-
lating signal), are independent of the carrier, it
is possible by varying the characteristics of the

carrier in its relation to the side band compo-.

nents, to vary the characteristics of the desired
terms in their relation to the undesired terms.
It is also well to note that since this variation
of the carrier in its relation to the side band
components is relative, the same result may be
achieved by varying the side band components in
Phase, in amplitude, or in both, with respect to
the carrier.
components affects each such component to the
same degree, there will be no variation of the
relaticns existing between these side components
and consequently no variation other than in am-
plitude of the undesirable terms in the output of
the demodulator (those dependent upon reac-
tions between these side components). This var-

iation in amplitude may be compensated for in

the output of the demodulator and will occur
only for the case where a variation of the am-
plitude of the side band components is produced.

Thus, a variation of the desired demodulation
components with respect to the undesired com-

ponents may be effected by varying the relative

If this variation of the side band
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relation of the carrier component to the side
components, as, for example, by—

a. Varying the amplitude of the carrier with
respect to the side components.

b. Varying the phase of the carrier with re-
spect to the side components.

c. Varying uniformly the amplitude of the side
components with respect to the carrier.

d. Varying uniformly the phase of the side
components with respect to the carrier.

-e.”A combination of any or all of the above.

For purposes of simplicity and clarity in ex-

C-planation of my method, I will assume a case

where the amplitude only of the carrier is varied,
but it is to be understood that the same result
can be aftained in any of the ways above men-
tioned.

Now referring to Fig. 2, suppose that, to a
demodulator or detector |’ similar to demodula-
tor I, there is applied a sighal ez in which the
amplitude only of the carrier is varied, leaving
the side bands identical with those which were
applied to demodulator I. Let this carrier be
represented by E3 sin wt. )

The signal as applied to grid 2’ of demodulator
1’ is then:

es=FE2 cos (w—p)t+E3 sin wt—Ez2 cos (w+p)t

Hence, through impedance 6’ of demodulator ¢’
we have currents corresponding to the reaction
between the carrier and the side band compo-
nents, but we have altered the carrier from
E1 sin wt to Es sin wt and thus the desired de-
modulated -components or terms will now be
2c0E3E2 sin pt. However, we have not altered, in
any way, the relations existing between the side
band components and thus the undesired terms
due to the reaction between side band compo-
nents are the same as in Case 1, and we have for
these —coE2? cos 2pt.

Thus in the outputs of these two demodulators
or detectors we have, in terms of current for—

(1) - iy=2coE1E? sin pt—coE2? cos 2pt
(2) %2=2coE3E: sin pt—coEs? cos 2pt

Arid, if we then take the difference hetween these,
say by inserting a transformer 1, as shown in
Fig. 3, where it, the current through the trans-
former, =ca(ii—iz), then ir==cs(E1—FE3) E2 sin pt
and thus it is evident that the undesired terms
due to reactions between side band components
will be absent in the output circuit of this trans-
former.

An exactly similar result is achieved if we pro-
ceed as set forth in b, ¢, d, or e above.

Consider now the action of a signal from an
interfering station. Let this signal be of the form

E4 cos (b—a)t-+Es sin bt—E4 cos (b+a)t

where b may be greater or less in value than w
and where f», the carrier frequency of the inter-
fering station equals b/27 and f. the modulating
frequency of the interfering station equals a/2x.
In- this case assume for the time that b is less
than w (the action will be the same for b greater
than w) and consider only the carrier component
E1 sin wi of the desired station since we have
already shown the result when the side band
components of the desired station are bresent.
‘We have then for the signal e; applied to grid 2
of demodulator 1—

ei=FE4 cos (b—a)t+Es sin bi—
Escos (b+a)t+E: sin wt
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Following the same method as in the previous
development, we have for the demodulation cur-
rent produced in impedance 6 by the interfering

" station—
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i1==co{2E4Es sin at—E4? cos 2at4-
E1E4 sin (w—b-+a) ¢-+E1E5 sin (w—b) t—
E1Es sin (w-—b—a) £}

where 2E4E5 sin at corresponds in form to the
original modulating sighal of the interfering sta-
tion. This we shall call intelligible interference.
It is evident that since this component is inde-
pendent of the. carrier of the desired station it
will not be affected by a variation of the relations

5 existing between that carrier and the side ‘band

components or, that the same conditions: hold
for this case as did in the previous one. -

Then modifying the carrier of the desired sta-
tion as before for demodulator, 1’, we have ‘for
ez, the signal supplied to grid 2’—

ez=FE3 cos(b—a) +Es5 sin bi—
Es cos(b+-a)t+-Es3 sin wi

We have then for the demodulation current
components produced in impedance 6’ by the
interfering station

fa==co{2E4Es5 sin at—E4? cos 2at}

E3Ey4 sin (w—b-+a)t4-E3Es sin (w—b)t—
) E3E4 sin (w—b—a)t}

Thus, since

irzéz(il—iz)
we have O
ir=c3{(E1—E3) E4 sin (w—b4a)t4

(E1—E3) E5 sin (w—b)t—
(E1—E3) E4 sin (w—b—a)t}

and it is evident that not only has the term
2E.Fs sin at, the intelligible interference, been
eliminated but also the components correspond-
ing to E42 cos 2at.

An exactly similar result will be achieved if
we proceed as set forth in b, ¢, d or e above.

This same elimination will also take place for
any demodulation components due to a reaction
between the side band components of the two
stations and, generalizing, will include the elimi-
nation of any demodulation components due to
a, reaction between any side components regard-
less of their source, whether they be .from a de-
sired station, an interfering station, static, noise,

shot effect or thermal agitation in the preceding:

amplifiers or detectors, or from other sources.

Thus in general we may say that, no demodu-
lation components which result from reactions
between the components of side bands will ap-
pear in the output of transformer T; but that
only those demodulation components which re-
sult from a reaction between the components of
side bands and the desired carrier will appear.
It should also be noticed that unless the carrier
of the desired signal is present no demodulation
components will appear in the output of trans-
former T of the demodulator and thus there re-
sults a complete suppression of output signal ex-
cept when the carrier of the desired signal is
applied.

To vary the amplitude only of the carrier rela-
tive to the side bands as applied to the input of
the two demodulators, we proceed as follows:

Referring to Fig. 4, let the modulated signal
from the intermediate amplifier of ~a  super-
heterodyne receiver be coupled to circuits 3 and
3’ through coil 8. Then to demodulators | .and

3

{’, we apply through circuit 3, the carrier and
side bands. The same signal is coupled into cir-
cuit 3’, through 8, but by means of a selective
filter. 9 which passes only a very narrow fre-
quency range and to which is tuned the carrier,
we couple through coil 10 into circuit {1 essen-
tially only the carrier. Thus, since the carrier
from circuit 3 must pass through circuit If, o
modulators I and I’ in opposite directions, so. to
speak, any modification of the carrier as applied
to. modulators { and (’, due to.its presence in
circuit {1 will be in opposite directions. Thus, if
in circuit il the carrier is present in such a
way as to.add to that from circuit 3 when ap-
plied to modulator 1, it will, at the same time,
subtract from that applied to modulator 1’ from
circuit 3.... And, since only the carrier from cir-
cuit 3’ is present in coil 10, this action will take
place only upon the carrier and will leave the
side components unaffected. Thus, we modify
the carrier as applied to the two detectors or
demodulators in different ways and achieve the
desired results.

Consider now the requirements to be met by
the selective filter 9. . This filter, in order that
the action of the detector may be effective, must
pass .as narrow a frequency range as possible,
preferably a range narrower:than that existing
between the two opposite side components near-
est the carrier in frequency, or, those two side
components due to the lowest modulating fre-
quency. to be used.. This means that the ordi-
nary -resonant circuit consisting of a coil and
condenser will not be. effective and hence use
must be made of such a narrow pass band as is
provided by the piezo electric crystal filter. That
a selective filter of this type is very important
to the proper action of the detector is evident
since the action is dependent upon producing a
change in the relative relations existing between
the carrier and side components by the reintro-
duction of the carrier alone, and hence, if there
is simultaneously a reintroduction.of side com-
ponents due to the fact that they have not been
rejected by the filter, the relative relations ex-
isting between these components and the car-
rier will be such that the:action will be in-
effective. - ‘

By slight modifications of the circuits shown
in Fig. 4, we can achieve the:same results utiliz-
ing methods b, ¢, d or e above.

Referring -to the fragmentary circuit in Fig.
5, it is- apparent that the side band components
and carrier component are coupled into circuit
3’ by means of coil '8 and applied to demodula-
tor I directly: and to- demodulator 1’ through
circuit 11’. If now; as'before, we couple only the
carrier component into circuit 11’ by means of
coil 10 and adjust the constants of the circuits
so. that the carrier. component “introduced into
circuit 11’ is equal to —2E:1 sin wt, where E; sin
wt is the carrier component present in circuit 3’7,
then the carrier component applied to demodu-
lator | is Ei sin wit while the carrier component
applied to demodulator 1’:is Ei sin wt—2F: sin
wt which gives Ei1 sin (wi4-a).
carrier-is present-in coil 10 only the carrier as
applied to demodulator I’ is altered and we thus

Since only the:
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have carriers which "differ in phase:applied to ..

. the two demodulators while the side band com-

ponents applied are identical. This combina-
tion will produce the action previously described.
It is also evident that since .the characteristics
of the carrier introduced into circuit ti’ depend
upon the constants of circuits 3’, 9, {0 and {1’,
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that by ‘varying these constants, we may vary
the characteristics of the carrier introduced and
consequently the characteristics of the carrier
as applied to demodulator i’ 1n any manner we
desire.

Referring to the fragmentary c1rcu1t in F1g. 5,
it is apparent that the side band components and
carrier oomponent are coupled into circuit 3’
by means of co6il 8 and applied to demodulator |
directly and to- demodulator {’ ‘through circuit
i1’,  If now, as before, we couple only the carrier
component, into circuit 1’ by means of coil ]
and adjust the constants of the circuits so that the
carrier component introduced into circuit II’ is
equal to say E3'sin’ (wt+4a1), where Ei sin wt is
the carrier component present in circuit 3’7, then
the carrier component applied to demodula.tor {

is Ei'sin wt while the carrier component applied
to’ demodulator 1’ is E1 sin wi-+E2 sin (wtd+-a1)
20

which ‘gives asa resultant E3 sin (wtd-az) for the
carrier comporient applied to demodulator I’.
Thus since the side components remain unaltered
and since we have changed the carrier component

__as applied to demodulator I’ both in phase and in
25-

amplitude this means that both the relative phase
and $he relative amplitude relations existing be-
tween the side components and carrier com-
ponent of the respective signals applied to de-

‘_modulators i-and 1+ differ, and thus the desired
-result is produced.

Referring to. the fraglnentary circuit shown in
Fig., 6 it is ev1dent that  the carrier and side
band components are introduced into ‘circuit 16

by means ‘of coil 8, and, where these are repre-

sented by
E:1 cos (w' ~1) t+E2 sin wt—E1 cos (w+p)t

it is obvidus that the 51gna1 apphed to demodu—
lator | is

1% {E: cos (iu—p)t+Ez sin wt;El cos (w+p)t}

Then the signal applied to demodulator i’ through
circuit 16is = -

1% {E:1 cos. [(w p)t—l—m—] +E2 sin. (wi4-m) — -
48"

E1 cos [(w+p) 41}

Now 1ntroducmg as before only the carrier com-
ponent into circuit 18 by means of coil 10 and
by an amount E2 sin wi we find that the resultant

-signal applied to.demodulator 1’ is

50"

Y%{E: cos [(w— p)t+7r]+E2 sin wi—.
E1 cos [(w—i—p)t—{—w]}

and consequently the side bands as applied to

..the two demodulators have been shifted in phase

55"

while the characteristics of the carrier remain

the same. The resultant action of this circuit

is the same as for the one given in Fig. 4.
Referring to the-fragmentary circuit given in

. -Fig. 7 it is evident that the carrier and side band

60
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components .are induced into circuit 19 by means
of coil 8 and where these are represented by

E1 cos (w—p) t+Ez sin wt—E1 cos (w+p)t
At is obv1ous that the 51gna1 applied to demod-
ulator 1 is :

E1cos (w-p)t4-Es sin wt—E1 cos (w—}—p)t .
The signal applied to demodulator I’ is but a

Jractional part of that present incircuit 19 how-

70

‘ever and may, then, be represented by

E3 cos (w—p) T+ E4 sin wi—Es3 cos (w4t

where Esz is less in value than E; and where Es
is less in value than Ee.

Now, as before, intro--

75 *ducing only the carrier into circuit 21 by means
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of coil 10 and by an amount (Ez—Es) sin wi the
signal as applied to demodulator {’ becomes

E3 cos (w—p)i+Ez sin wi—Es cos (w-+p)t

and thus the amplitude of the side band com-
ponents as applied to-the two demodulators is
modified while the characteristics of the carrier
applied to the two demodulators remain the same.
The resultant action of this circuit is the same
as that given in Fig. 4.

From the foregoing it will be apparent that the
difference frequencies between the side band com-
ponents of the signal have not been affected and
are thus balanced out in the transformer 7. How-
ever, this balance is not attained for the difference
frequencies between the carrier and the side band
components, and hence these difference frequen-
cies appear 1n the output or secondary of trans-
former 7.

By my method ‘of detectlon -distortion, due
to a lowering of the level of,the carrier and a
consequent relative. increase in amplitude of the
difference frequency terms due to reaction be-
tween side band components, as compared with
that of those between carrier and side band com-
ponents cannot occur, due to the elimination of
the distortion terms.  Such distortion is ordi-
narily noticeable when interference occurs be-
tween the ground and sky waves or between the
signals from synchronized stations.

Any difference frequencies due to interfering
signals, such as static, noise, shot effect, thermal
agitation, etc. which are received with the signal,
or which occur in the previous amplifiers and de-
tectors, except those difference frequencies which
occur between these signals and the carrier of
the desired signal, will be suppressed. Hence,
my device and method of procedure will provide
automatic noise and interference suppression with
no loss. of sensitivity when the carrier component
of the desired station is being applied.

There .can be- no. intelligible interference from
adjacent 51gnals since: all such components are
canceled. in the output circuit. and furthermore,
the strength of those demodulation components
due to the 51gna1s from the interfering station
will be reduced because their amplitude depends
upon the amplitiide of the desired carrier. Thus
for lo_w amplitude of the desired carrier, the
noise level will. also be low. .

Another desirable feature of my device and
method of procedure is its extremely sharp tuning
since there is no output from the demodulators
except when the carrier is tuned to the resonant
frequency of the filter. . Hence, my device and
method of procedure will provide automatic, inter-
station noise suppress1on with no loss of sen-
51t1v1ty

While the condensers 1llustrated in the draw-
ings are shown as fixed condensers it is to be
understood. that, in the first instance, in order
to secure proper tuning, these condensers will be
adjustable. But once the circuits are properly
tuned the condensers may be permanently set
and it will not be necessary thereafter to adjust
them. Likewise in order to secure an accurate
balance between the demodulators it is desirable
that one of the impedances, say 6’ in the output
circuit, be made 1n1t1ally adjustable as shown
at 12,

While I have described my invention in its
preferred embodiment, it is to be understood that
the drawings are merely illustrative; that the
words which I have used in. describing my in-
vention are words of description rather than of
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limitation; and that changes within the purview
of the appended claims may be made without de-
parting from the true scope -and spirit of my
invention in its broader aspects. . . : :

What I claim is:

1. In a device for receiving a modulated radio
signal comprising carrier and side components,
means for producing’ from said signal two sep-
arate signals having corresponding carrier and
side components but in which the relative phase
relations between said carrier and said side com-
ponents differ, and means for separately demodu-
lating said signals.

2. In a device for receiving a modulated radio
signal comprising carrier and side components,
means for producing from said signal two sep-
arate signals having corresponding carrier and
side components but in which the relative phase
and amplitude relations between said carrier and
said side components differ, and means for sep~
arately demodulating said signals.

3. The method of reducing distortion and
interference in the reception of a modulated ra-
dio signal including carrier and side components
which comprises, dividing said signal into two

separate signals having corresponding carrier

and side components, effecting different modifi-
cations of the relative relations between the car-
rier and side components in said separate sig-
nals, effecting separate, simultaneous demodula-
tions of said signals, and combining the demodu-
lation components in a manner to effect an
elimination of those demodulation components
due to reactions between side components of said
signals.

4. The method of reducing distortion and in-
terference in the reception of a modulated radio
signal including carrier and side components
which comprises, forming from said signal two
separate signals having corresponding ecarrier
and side components but in which the relative
phase relations between the carrier and corre-
sponding side components differ, effecting sep-
arate, simultaneous demodulations of said sig-
nals, and combining the demodulation com-
ponents in such a relation as to effect an elimina-
tion of those demodulation components due to
reactions between side components of said sig-
nals.

5. The method of reducing distortion and
interference in the reception of a modulated ra-
dio signal including carrier and side components
which comprises, forming from said signal two
separate signals having corresponding ecarrier
and side components but in which the relative
phase and amplitude relations between the car-
rier and corresponding. side components differ,
effecting separate, simultanecus demodulations
of said signals, and combining the demodulation
components in such a relation as to effect an
elimination of those demodulation components
due to reactions between side components of said
signals.

6. In a device for receiving a modulated radio
signal comprising carrier and side components,
means for producing from said signal two sep-
arate signals having corresponding carrier and
side components but in which the relative phase
relations between said carrier and said side com-~
ponents differ, means for separately demodulat-
ing said signals, and means, including a common
output circuit, for combining the demodulation
components to effect a cancelation in said circuit
of demodulation components other than those

5

resulting from reactions between the carriers and
their respective side components.

7. In a -device for receiving 8 modulated radio
signal comprising  carrier and side  components,
means for producing from said signal two sepa-
rate signals having corresponding catrrier and
side components but in which the relative phase
and amplitude relations between said ecarrier
and said side components differ, means for sepa-
rately demodulating said signals, and means, in-
cluding a common output circuit, for combining
the demodulation components to effect a can-
celation in said circuit of demodulation com-
ponents other than those resulting from reac-
tions between the carriers and their respective
side components.

8. In a device of the character described, the
combination with means for dividing a modu-
lated radio signal, including carrier and side
components, into two modulated signals having
corresponding carrier and side components but
in which the relative phase relations between the
carrier and corresponding side components dif-
fer, of two demodulators for separately demodu-~
lating said last mentioned signals, and a com-
mon output circuit for said demodulators ; where-
by in said output circuit the demodulated com-
ponents from said demodulators which are due
to reactions between the side components of said
signals are in opposed relation and the demodu-
lated components from said demodulator which
are due to reactions between the carrier com-
ponent and the side components are in additive
relation.

9. In a device of the character described, the
combination with means for dividing a modu-
lated radio signal, including carrier and side
components, into two modulated signals having
corresponding carrier and side components but
in which the relative phase and amplitude rela-
tions between the carrier and corresponding side
components differ, of two demodulators for sep-
arately demodulating said last mentioned sig-
nals, and a common output circuit for said de-
modulators; whereby in said output circuit the
demodulated components from said demodula-~-
tors which are due to reactions between the side
components of said signals are in opposed rela-
ion and the demodulated components from said
demodulator which are due, to reactions between
the carrier component and the side components
are in additive relation.

10. The method of reducing distortion and in-
terference in the reception of a modulated radio
signal including carrier and side components
which comprises, forming from said signal two
separate signals having corresponding carrier
and side components, effecting a substantially
complete separation of the carrier component
from the side components of said modulated sig-
nal, combining said separated carrier component
with at least one of said separated signals in a
manner to establish different carrier-side com-
ponent relations in said separated signals, re-
spectively, effecting separate, simultaneous de-
modulations of said signals, and combining the
demodulation components in such a relation as
to effect an elimination of those demodulation
components due to reactions between the side
components of said signals.

11. The method of reducing distortion and in-
terference in the reception of a modulated radio
slgnal including carrier and side components
which comprises, forming from said signal two
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and side components, effecting a substantially
complete separation of the carrier component
from the side components of said modulated
signal, combining said separated carrier com-
ponent with at least one of said separated sig-
nals in a manner to establish different relative
amplitude relations between the carrier and side
components in said separated signals, respec-

tively, effecting separate, simultaneous demodu-
lations of said signals, and combining the de-
modulation components in such a relation as to
effect an elimination of those demodulation com-
ponents due to reactions between the side com-
ponents of said signals.

DONALD A. WILBUR.



