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7 Claims.

My present invention relates to control circuits
for regulating the signal transmission band char-
acteristics of a radio receiver, and more particu-
larly to a. signal-responsive arrangement for
automatically modifying the signal transmission
band characteristic of a receiver.

As is well known, dissymmetry of the transmis-
sion band characteristic of a radio receiver about
the normal, or mean, frequency value produces a
relative phase shift of the modulation side bands.
For example, in a superheterodyne receiver the
result of dissymmetry of the overall I. F. network
transmission band characteristic -is distortion
caused by the relative phase shift of the modula-
tion side bands of the 1. F. energy. The lack of
side band symmetry may be caused by any one
of the following phenomena. -There may bhe
spurious couplings between the resonant networks
of the cascaded transmigsion circuits; regenera-
tive effects may give rise.to dissymmetry of the
traxsmission band. Again, overall mistuning of
individual I, F, stages may also give rise to the dis-
symmetry referred to. Regardless of the cause,

or causes, of the dissymmetry, this lack of ‘sym-

metry of side bands is undes1ra.b1e since. it pro-
duces detector distortion.:

Now I have found that such transmission band
dissymmetry, when' occurring; may be substan-
tially eliminated by deliberately introducing into
the signal transmission path a compensating ef-
fect which involves theintroduction of a. com-

plementary dissymmetry; the overall effect of the

two dissymmetries being-such that the resultant
signal transmission band characteristic is sym-

3 metrical with respect to a predetermined mean

frequency value. In addition, I have found that
the compensating dissymmetry can be introduced
into the signal transmission path in response to
the received signal energy, and that the com-
pensating dissymmetry may be caused to appear
on either side of the predetermined mean fre-
qguency value ‘of the transmission band char-
acteristic.

Aceordingly, it may be stated that it is one of
the main objects of my present invention to pro-
vide a receiving system: whic¢h includes a signal
transmission path of at-least three resonant cir-
cuits ‘all tuned to a common operating signal fre-
quency; the second and. third: of the resonant
circuits being oppositely unsymmetrical on equal
sides’ of - the operating ‘frequency, whereas the
first resonant circuit has a resonance curve char-
acteristic which .is symmetrical with respect to

‘the operating frequency; there being, additional-

1y, provided a control arrangement which is con-
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structed in stuch a manner that when the band
characteristic: of the first resonant circuit be-
comes unsymmetrical, ‘the “following resonant
circuits have their signal transmission efficiencies
relatively altered in a sense such that the dissym-
metry in the first resonant circuit is substan-
tially compensated for,

Another important-object of the invention is to
provide an I. F. network for a superheterodyne
receiver, which network includes at least three
cascaded circuits resonated to the operating I. F,
the first of the I. F. circuits having a symmetrical
resonance curve characteristic, whereas the sec-

ond and third 1. P. circuits have resonance curve’

characteristics which are opposite—unsymmetri-
cal with respect to the operating I. F., and a pair of
I. F. rectifier circuits being provided with tuned
eircuits whose  resonance curve characteristics
correspond respectively. to the second and third
1. F. circuits; gain control connections being pro-
vided between the rectifier” circuits and corre-
sponding:I. F. circuits so that when the charac~
teristic' of the first I. F. circuit becomes unsym-
metrical, the rectifier circuits will function to con-
trol the relative I. F. transmission efficiencies of
the second and third I F. circuits in a sense to
compensate for the lack of symmetry in the char-
acteristic of the first I. F. circuit.

Another object of the invention may be stated

to reside in the provision in & transmission band 3

modifying arrangement:of the type described in
the preceding pa,ragra,ph of an automatic volume
control arrangement which functions to vary the

transmission efficiency -of the I.'F. circuit ‘whose .
characteristic is symmetrical, and wherein such 3

volume control action depends upon the average
value of the :control bias produced by the pa,1r
of 1. F rectifier circuits. -

- 8till “other objécts of the 1nvent10n are to im-
prove gemerally the efficiency of ~operation of
radio receivers of the superheterodyne type, and
mores especially to provide an I. F. transmission
band characteristic modifying arrangement, for a
superheterodyne receivér, which will not only be
reliable in operation, but. be economically: manu-
factured and assembled in a receiver.

The novel features which I believe to be cha,r—

acteristic of my invention are set forth in par- .

ticularity in the appended claims; the invention
itself, however, as to both its organization and
method of operation will best be understood by

10

reference to the following ‘description taken in -

connection with the drawings in which I have
indicated diagrammatically a circuit organiza-
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tion whereby my invention may be carried into
effect.

In the drawings,

Fig. 1 shows a circuit diagram of a portion of
the superheterodyne receiver embodying the pres-
ent invention,

Fig. 2 illustrates graphically the various reso-
nance curve characteristics of the networks form-
ing a part of the invention,

Fig. 3 is the overall resonance curve character-
istic of the I. F. transmission network of the re-
ceiving system,

Fig. 4 is an unsymmetrical resonance curve
characteristic which the present invention is de-
signed to correct.

Referring now to the accompanying drawings,
wherein like reference characters in the different
fisures designate similar elements, there is shown
in Fig. 1 the portion of a superheterodyne re-
ceiving system disposed between the output of the
first detector and the input of the audio fre-
quency amplifier network, the transmission band
characteristic modifying arrangement, as well as
the automatic volume control circuit, being em-
bodied in this portion of the receiving circuit.
In a superheterodyne receiver of the type shown
in Fig. 1, the I. F. amplifier 1, shown as of the
pentode type, usually has connected between its
input electrodes a resonant network which is
tuned to the operating I. . Such 3 network is
shown at Ti; it will be seen that it comprises a
transformer whose primary and secondary wind-
ings 2 and 3 are respectively tuned to the said
I. F. value. As is well known to those skilled in
the art, each of these windings is tuned by a
condenser, and the tuned primary 2 may be dis-
posed in the output circuit of the first detector.

The circuit elements preceding the tuned pri-
mary 2 may comprise the usual signal collector;
one, or more, stages of tunable radic frequency
amplification; the amplified radio frequency
signals being fed to the conventional type of firss
detector. Of course, a tunable local oscillator
is provided; and a commeon tuning control device

; Is provided, for varying the tuning of the radio

frequency amplifiers, first detector and local os-
cillator in such a manner that the signal energy
produced in the circuit 2 is constantly of the
operating I. F. value. If desired, the first detector
and local oscillator may utilize a 2A7 type tube
connected to provide an electron coupled con-
verter stage. Assuming that the receiving system
is employed in the broadcast range of 500 to
1500 k. c., the operating I. F. may have a value
of 460 k. c., although it may vary in value from
75 to 460 k. c. In addition, the receiver may be of
the multi-range type.

The amplifier | has the usual signal grid bias-
ing network 4 dispesed in its grounded cathode
lead, and in its plate circuit is disposed the tuned
brimary circuit § of the following I. F. coupling
transformer T - The tuned secondary circuit 6
of transformer T2 is connected hetween the input
electrodes of the I. F. amplifier 7, and this am-
plifier includes in its cathode lead the signal grid
biasing network 4. A third I. F. amplifier 8,
including the signal grid biasing network 4’/ in
its cathode lead, has its input electrodes con-
nected to opposite sides of the tuned secondary
circuit 9 of the I. F. coupling transformer Ta.
The tuned primary circuit {8 of transformer Ts
is disposed in the plate circuit of I. F. amplifier 7.
The second detector is shown as of the diode type
and is denoted by the reference numeral t1, the
anode of the diode 11 being connected to the high
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alternating potential side of the tuned secondary
circuit {2 of I. F. coupling transformer T: The
cathode of diede t1 is grounded, and is connected
to the low alternating potential side of tuned
secondary circuit {2 through the diode load re-
sistor 13, the latter being shunted by the I. F.
bypass condenser {4, The tuned primary circuit
{5 of transformer T4 is disposed in the plate cir-
cuit of the L ¥. amplifier 3.

The audic freguency component of rectified
I. . current flowing through the load resistor 13
is transmitted to the audio frequency network
through the audic condenser {8, and it will be
understood that the audio network may comprise
one, or more, stages of audio frequency amplifica-
tion, followed by a reproducer of any desired type.
It will be understood that each of circuits 2, 3;
5, B, 18, 8; {5 and 12 are tuned to the operating
I ¥ of 460 k. ¢. However, the resonance curve
characteristics of the stages including coupling
transformers Ti, Ts, T3, and T: are different.
In Fig. 2 there are shown the various resonance
curve characteristics of the individual I. F. cou-
pling transforiners, it being understocd that each
of the characteristics is that of a coupling trans-
Tormer in conjunction with its immediately pre-
ceding tube. Thus, the resonance curve char-
acteristic of the transformer T: and the tube im-
mediately preceding it, that is the first detector

tube, is shown as the first curve of the series of *

curves.

The full line curve is a double peaked curve of
the band pass type, and is secured, as is well
known, by employing coupling between windings
2 and 3 which is greater than critical. The dotted
line curve is of the single peak type, and may
be the characteristic of the transformer T1 when
it is desired to have this transformer provided
with g single peak characteristic. Such a single
peak characteristic is secured by coupling wind-
ings 2 and 3 with critical coupling. The next
coupling transformer T: has a resonance curve
characteristic similar to that of transformer Ti.
Hence the full line curve is exactly the same as
the full line curve of transformer Ti, and there
is also shown, in dotted line, the single peak
characteristic for the transformer T.. Here,
again, it is to be understood the characteristic
shown is that of the transformer T2 considered
in conjunction with amplifier f.
transformer Tz, considered in conjunction with
amplifier 7, hag the resonance curve characteris-
tic shown by the third full line curve in Fig. 2.
It will be seen that this curve is unsymmetrical

with respect to the I. F. value, and that it is :

prominently peaked on the minus, or lower, mod-
ulation side band.

On the other hand, the transformer T:, con-
sidered in conjunction with amplifier 8, has a
resonance curve characteristic illustrated by the
fourth full line curve in Fig. 2; it will be observed
that this characteristic is unsymmetrical with re-
spect to the I. F. value in the opposite sense of
the characteristic of transformer Ts. In other
words, the coupling transformers T: and T: have
transmission band characteristics such that they
favor the lower and upper modulation side bands
of the I. F. carrier respectively. These last two
characteristics may he secured in any well known
manner. For example, the condenser {0’ of tuned
circuit 16 may be made adjustable so as to detune
circuit 16 a sufficient frequency distance from
the operating I. F. value so as to produce the dis-
symmetry shown in Fig. 2. In the same way
the condenser {5’ may be made adjustable to

The coupling :
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" secure the disstmetfy shown in the fourth char-
~acteristic ‘curve of Fig. 2. Additionally, and 'in

-
Rt

“~tiecs in Fig; 2.

5T

" place of the detuning method of securing dissym-~
~metry, the distributed capacity, shown in dotted
between
- coils' 9 and 10 may be used to secure the dissym-

lines and “denoted by the numeral 9,

metry in the characteristic curve of transformer
Similarly, the- distributed capacity 12’ pe-
tween: coils 12 and I5 may be used to secure the

dissymmetry in the characterlst'c curve of trans-

former Ta.
" In Fig. 3 there is shown the overall resonance

. ‘eurve .characteristic 'of the signal transmission
"-'path between: the first detector and the’second

detector.: The full line curve in Wig. 3 is obtained
by combining" the first four full line characteris=
The dotted- line portion of the
curve in Fig.'3 illustrates the nature of the over-

“all I F, transmission. band characteristic when
5 transformers Ti and Tz have the dotted line sin-
- gle peak characteristics. -

It will be cbserved that
the overall characteristic in Fig. 3 is symmetncal

i and when this is the nature of the characteristic

30

Qs
&

- the I, F. energy delivered to the second detector
25

will" not “cause - detector distortion. When this
overall characteristic becomes unsymmetrlcal de-
tector distortion results.’

- Tt is pointed out that the band widths of the
" ‘curves Ts and Ti are approximately 14:k. ¢,

whereas the band ‘width of the characteristic

seéurves of transformers T: and Tz are shown as

10 k.'¢.” For this reason the overall characteristic

in Fig. 3 has a width of 10 k..c. ~Of course, these
valuies are subject to change depending: upon the -
other deSJgn considerations, but they are given’

ciotorfllustrate that the band width of the com-
‘pensa.tmg transformers need not necessarily: be
- the same as that of the normal transformers of

40

i the circuit. In Fig. 4 there is shown the charac-

teristic ¢urve of the coupling transformer: T:
and/or T2 whnen dissymhmetry occurs. Let it be

§ srassumed that for any of the reasons given here-

" tofore at least one of the-characteristic: CUrVEs

60
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-3

Jeireuit 5.

of the stages including’ transformers T: and T2

‘ become unsymmetrlca,l with respect to'the oper--
a,tmg L. ¥, 'This, without any corrective or modi-

fymg action, produces a dissymmetry of side band

: transmlssmn in the overall I. F. band transmis-:

‘Sion . characteristic. - In- other words, the curve

i Flg 4 illustrates the resultant chardcteristics
of the stages including transformers Ti and Ts

when dissymmetry- in gt least one of these two
characteristics takes place.” ‘When this happens
nore energy will'veside in frequencies lower than

the center frequency and; therefore; more lower

side band energy will-be delivered to. the detector

‘thus resulting in. detector distortion: The con-
trol circuit-shown in Fig. 1’ is
~arranged to correct for, and eliminate, the dis-

constructed and

symmetry shown in Fig. 4.’ At the same time
that this is accomplished, normal AVC action to
‘correct for signal fadmg is secured.

.. The control clrcmt comprises a tube 17 of the
duplex- diode- pentode type, commercially known
as a 2B7 type tube. The signal grid 18 of this
tube is connected through the I. F. bypass. con-
denser: 19 to the plate side of the tuned primary
The grounded cathode lead of tube
17 includes the usual biasing network 26 for the
input grid - 18, and.the latter. is' connected: ‘to
ground through the‘remstm 21, The plate 177

‘of tube 17 is connected to. a source of positive

potential through the resonant circuit’ 21, the
latter being fixedly tuned to the operating I. F.
value. The ccil 22 of circuit 21 is the primary

‘a pair of diode sections.

are provided two secondaries 23 anhd 24." The
secondary. winding 23 has connected -across it

“the condenser 25, and the secondary winding 24

has connected across it condenser 26.. The coil
22 is magnetically coupled to coil 23, and the coil
22’ is also magnetically coupled to. the coil 24.
However, coils 23 and 24 have zero coupling be-
tween them, and it is to be understood that there
is~to be no coupling from coil 23 to coil 24
through the coil 22.- To accomplish this any
means well known to those skilled in the art may
he provided in the primary circuit 21 in order
to ‘maintain zero coupling - between coils 23
and 24, ‘

‘Each of condensers 25 and 26 is made adjust-
able  so that it can be adjusted to detune the
mpu* circuits of the diode rectifiers -on either
%lde‘Of the operating I. F. The tube 1T includes
Those skilled .in the
art are fully aware of the construction of -a tube

of the 2B7 type, and know that the tube includes-

a’ pair of dicde anodes disposed adjacent the
common cathode ~out of the “main  electron
stream flowing to the plate 17%. The diode anode
30 is connected to the cathode 3! through a se-
ries path which includes the. secondary coil 23
and the diode load resistor 31’, the load resistor
34 being shunted by-the I. F. bypass condenser

32. The diode ancde 40 is connected to the cath- -

ode 3! through a series path which comprises

. "secondary coil 24 and the diode load resistor 41,
. the resistor #1 being shunted by the I. F. bypass

condenser 42.

The anode side of resistor 41 is conductlvely
‘connccted to the low alternating potential side
of the tuned secondary circuit 8 through a path
which includes the lead 8. This lead includes
in series therewith a resistor i, and a condenser
B2 is co,nnemed to ground from the lead 59. The
function of resistor B{ and condenser 52 is to
filter out the pulsating component from the di-
rect current voltage which is transmitted through
lead 68 to the signal input grid of amplifier 8.

In the same manner the lead 68 is connected be- 4

tween the anode side of the load resistor 31’
and the low alternating potential side of the
tuned secondary circuit 8. The numerals 61

“and 62 denote the. pulsating component filter
element for this gain control’ connection.

The
normal AVC connection for the receiver circuit
is designated by the letters “AVC”, and this com-
prises the lead 78 which is connected to lead 50
through resistor 7{, and to-lead 68 through re-
sistor T2, the junction of resistors Tl and 72
being connected to ground through the con-
denser. 73.

The resistors 11 and 12, as well as condenser
13, function to suppress the  pulsating compo-
nent of the direct current voltage “transmitted
through lead 78 to the signal grid circuit of am-
plifier §. The lead .18 may, 2lso, be connected to

any of the tubes preceding the I. P amplifier 1,

and, for example, this AVC connection may be

meade to the tunable radio frequency amplifiers

and the first detector signal grid, if desired. - It
will be appreciated that the direct current volt-

-age which is transmitted through lead 70 is the

average of the direct current: voltages derived
from across the resistors 31’ and-41. Whereas

-amplifier 1 has-its- gain varied in dependence
‘upon the average direct current voltage output
of hoth diode rectifiers, the gain of each of am-

plifiers T and € depends directly upon the direct

3

coil of the ‘coupling transformer Ts, and there
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current voltage developed across resistors 31’
and 41 respectively.

The resonance curve characteristic of the sec-
ondary circuit Si, the input to the diode rectifier
3{--38, has a resonance curve characteristic
which is illustrated by the fifth full line curve of
Fig. 2. It will be noted that this characteristic
corresponds to the characteristic of coupling
transformer Ts3. On the other hand the reso-
nance curve characteristic of the secondary cir-
cuit Sg, the input circuit of diode rectifier 31—~49,
is illustrated by the last full line curve of Fig. 2.
This characteristic of secondary circuit Sz cor-
responds to the resonance curve characteristic
of transformer Ti The resonance curve char-
acteristic of circuit 81 may be produced by ad-
justing condenser 25 to detune the circuit S:
sufficiently to secure a dissymmetry such that the
lower modulation side band is favored; the con-
denser 28 of circuit Sz is adjusted to secure the
characteristic wherein the upper modulation side
band is favored. It is pointed out, in addition,
that in each of the last four characteristic curves
of Fig. 2 the spacing between the pronounced
peak in its particular side band from the I. F.
value is approximately 5 k. c.

In considering the operation of the sysiem
shown in Fig. 1, let it be assumed that for one
reason or ancther dissymmetry of the type shown
in Fig. 4 occurs. Then more signal energy will
reside in frequencies on the side of the minus, or
lIower, medulation side band, and hence more
signal energy will exist in the input circuit Sa,
since its characteristic in Fig. 2 shows that it
favors the lower modulation side band. Accord-
ingly, more direct current voltage will be de-
veloped across resistor 3!’ than across resistor
41. This means that more negative bias will be
transmitted through lead 83 to the signal grid
of amplifier 7, and therefore reduce the gain of
the amplifier. By the same token the bias trans-
mitted through lead 58 to the signal grid of am-
plifier 8 will decrease, and the gain of amplifier 8
will increase with respect to that of amplifier 1.
In other words, the amplifier feeding coupling
transformer T:, whose characteristic favors the
lower medulation side band, decreases in gain,
whereas the amplifier § feeding transformer T,
whose characteristic favors the uoper modulation
side band, increases in gain. This results in a
compensation of the dissymmetry shown in Fig. 4.

It will now be seen that the corrective action
cf the automatic contro! hias derived from the
two diode reciifier circuits will vary the differen-
tial gain of T3 and T: so that a symmetrical
transmission characteristic is produced. If the
uncorrected transmission characteristic were such
that the upper, or positive, modulation side band
were accentuated in the overall ftransmission

y curve, relatively more gain contrel hias would be

developed in the dicde circuit connected to cir-
cuit S2. This bias would be applied to amplifier
8 to decrease the energy transmission of the up-
per modulation side band, and concurrently in-
crease the lower side band amplitude,

The normal AVC connection is derived, as
stated above, from both diode rectifiers, and is
applied to amplifier | which feeds the transformer
Te, as well as the tube feeding the transformer
T1. The bias voltage transmitted over lead 70
is the average, or mean, value of the direct cur-
rent voltages derived from resistors 3t’ and 21.
As the received signal amplifier increases, the
amplitude of the signal energy increases thereby

% increasing the voltage drops across resistors 31’

2,093,556

and 4f. This resulis in an increase in the mean
value of both voltages, and a resultant decrease
in gain of amplifier | as well as any of the pre-
ceding tubes of the receiving system.

The control circuit is shown separate from the
audio detector, and this arrangement is employed
since it permits a symmetrical transmission char-

cteristic, with resultant freedom from distortion, :

to be applied to the audio detector. The audio
frequency current may also be obtained from the
same pair of diodes which supply the AVC volt-
age. In this case one of the diode rectifiers will
introduce audio frequency distortion of one phase,
and the other diode will produce audio frequency
of equal magnitude, but opposite phase. In this
way the two audio frequencies will tend to cancel.
Hence, if a separate audio detector i1 is not de-
sired for design reasons, the audio output of the
two dicdes may be employed to supply the audio
currents for the audio amplification network.

10

15

20

It will now be seen that there hags been provided -

a signal rectifier system which functions to main-
tain the overall I. F. characteristic shown in Fig. 3,
in spite of dissymmetries of the type shown in
Fig. 4. As scon as a dissymmetry of the latter
type occurs, the signal rectifier network acts to
change the relative transmissions through the
networks T3 and T4 sc as to restore the symmetri-
cal characteristic shown in Fig. 3. At the same
time, the normal AVC action is secured from the
same contirel circuit by utilizing the average
value of current voltages produced by the two
signal rectifiers.

While I have indicated and described a system
for carrying my invention into effect, it will be
apbparent to one skilled in the art that my inven-
tion is by no means limited to the particular cir-
cuit organization shown and described, but that
many modifications may be made without de-
parting from the scope of my invention, as set
forth in the appended claims.

What is claimed is:

1. In combination in a signal transmission sys-
tem comprising at least two resonant circuits,
each of the circuits being tuned to an operating
side band modulated carrier wave frequency, the
resonance curve characteristic of one of said
resonant circuits being symmetrical with respect
to the mean frequency value of the character-
istic, the resonance curve characteristic of the
other resonant circuit being unsymmetrical with
respect to the mean frequency value of the char-
acteristic, a signal rectifier having an input cir-
cuit tuned to said operating frequency and hav-
ing a resonance curve characteristic which is un-
symietrical with respect to the mean frequency
value, and means, responsive to the uni-direc-
ticnal current output of the signal rectifier, for
varying the signal transmission through said first
msymmetrical resonant circuit in a sense such as
to compensate for an undesired dissymmetry in
the resonance curve characteristic of the said
symmetrical resonant circuit.

2. In a superheterodyne receiver provided with
an I ™. transmission network comprising at least
three resorant circuits arranged in cascade, each
of said circuits being tuned to an operating I. P\
value, the resonance curve characteristic of the
first tuned circuit being symmetrical with respect
to its characteristic mean frequency value, the
resonance curve characteristic of the second
tuned circuit being unsymmetrical in one of the
modulation side bands with respect to the char-
acteristic mean frequency value, the resonance
curve characteristic of the third tuned circuit
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being ‘unsymmetrical in the opposite sense from
the dissymmetry of the second circuit, a pair of
signal rectifiers arranged to receive I. F. energy
from -the said I. F. transmission network, one of
said rectifiers having an inpub circuit provided
with a characteristic corresponding to the char-
acteristic of the second I. F. tuned circuit, and
the other rectifier circuit having -a tuned:input
circuit whose' characteristic corresponds to the
characteristic of the third I. F. tuned circuit, and
means for utilizing the direct current voltage
output of the signal rectifiers to vary the relative
transmission efficiencies through the second and
third 1. P tuned circuits.

3. In a superheterodyne receiver provided with
an-I. F. transmission network between the output
of the first detector and the input of the second
detector, at least three resonant circuits arranged
in cascade, each of said circuits being tuned to an
operating I. F. value, the resonance curve char-
acteristic of the first tuned' circuit being sym-
metrical with respect to its characteristic mean
frequency value, the resonance curve characteris-
tic' of the second funed circuit being unsym-
metrical in one of the modulation side bands with
respect to the characteristic mean frequency
value, the resonance curve characteristic of the

" third tuned circuit being unsymmetrical in the

80

opposite sense from the dissymmetry of the sec-
ond circuit, a pair-of signal rectifiers arranged

“to receive I. P, energy from the said I. F. trans-

e

mission network, one of said rectifiers having an
input circuit provided with a characteristic corre-

‘sponding. to the characteristic of the second I. F.

tuned circuit, and the other rectifier circuit hav-
ing a tuned input cireuit whose characteristic cor-
responds to the characteristic of the third I. F.
tuned circuit, means for utilizing the direct cur-
rent voltage output of the signal rectifiers to
vary the relative transmission efficiencies through

the second and third I. F. tuned circuits; and

means for utilizing the mean direct current volt-
age output of the two rectifiers for varying the

- signal transmission’ éfficiency through the first

I. P. tuned circuit.:
4. In a superheterodyne receiver provided with

"an I, F. transmission network, at least two ampli-

fying stages in cascade, one of said stages being

5

"dissymmetrical about the operating I. F. so that

one modulation sideband is increased relative to
the other modulation :sideband, the second of
said stages being dissymetrical in the opposite
sengse so that the two in cascade produce a sym-
metrical transmission characteristic, a pair of
signal rectifiers with their associated input cir-
cuits so arranged that if the applied frequency is
higher than the operating I. F. more energy is
supplied. to the one rectifier than the other,
whereas if the applied frequency is lower than
the operating I. F. more energy is supplied to the
second rectifier, means for applying the direct
current voltage output of each rectifier to one of
said amplifying stages, whereby the gain of the
amplifying  stage having dissymmetry in one

- sense, with respect to the operating frequency, is

reduced when additional energy on that same side
of the operating frequency is applied to the sig-
nal rectifier associated therewith.

5. In' a system as defined in claim 1, and addi-
tional means, responsive to- the direct current
voltage output of the rectifier, for decreasing the
signal transmission through +the symmetrical
resonant circuit as the carrier wave amplitude
increases.

6. In a system as defined in claim 2, means in-
dependent of the signal rectifiers coupled to the
last of the cascaded resonant  circuits for de-
modulating the I. F. energy.

7. .In a supérheterodyne receiver provided with
an L . transmission channel having at least two
amplifier networks in cascade, the resonance
curve characteristics of the networks being oppo-
sitely unsymmetrical about the operating 1. F.
whereby the networks in cascade produce a sym-
metrical resultant transmission characteristic, at
least two rectifiers, means for applying 1. F. en-
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ergy from the channel output to the rectifiers, .

the input circuits of the rectifiers having reso-

nhance curve characteristics which correspond to:

said two unsymmetrical characteristics, and' a
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gain control connection between  each rectifier .

and the amplifier network having a corresponding
characteristic for reducing the gain thereof ‘when
the I. F. energy applied to the rectifier favors
the dissymmetry of the latter.

DUDLEY E. FOSTER.
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