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The present’'inverition relates to improvements
in‘receiver apparatus based upon the heterodyne
principie, and more particularly to superhetero-
dyne receivers.

‘One of 'the serious inconveniences associated
with ‘frequency -change reeeivers, or heterodyne
'reeeivers, resides in ‘the interference to which
:they '‘may -lead, -and -is ‘known as “second beat”
-or “image frequencies”. For instance, if the local
-osvillator is regulated to a frequency of about
-1000 -kilecycles, and if the intermediate fre-
<guenoy -is chosen to be 50 kilocycles, the receiver
‘is-gble to receive signal -frequencies of 1050 and
-of :960. 1t is only by means of funing to the
:tesired -signal frequency that it is possible to
-#id reesption of the undesirable “image” wave.
Such :attenuation, or suppression, however, is
-often -inadequate, and the object of the present
‘invention is to remedy this condition while pre-
serving the uni-control, or regulation with one
-kniob-or dial, if -this is desired, with the attendant
advantages.

he ;present invention :consists essentially in
‘gausing "the current ‘having the frequency to be
-yeceived, .prior to the .change in frequency or
Jbeat action, to flow through a special tuned cir-
-euit having a .cut-off frequency whose value
waries with ‘the regulation of the resonance fre-
-guency ‘80:as to-differ a constant value from the
‘yesongnee frequency.

Further objects of this :invention .are to pro-
vide wvdrious means and ways -of carrying the
.inventian :into practice, .and more particularly
-means:adapting the same 'to uni-control systems.
The invention ‘will -be ‘more clearly understood
by the following description and by reference to
-the gccompanying drawing.

“The :novel features which I believe to-be char-
aoteristic of my invention are set forth in par-
ticularity in the appended claims, the invention
~itself, however,:as to both its organization and
xanethod -of -operation will best be understood by
.referenee .to -the following description taken in
~connection with the drawing in which I ‘have
Jindicated disgrammstically one arrangement
whereby my invention may be carried into effect.

The illustration shows a circuit including a
.multi-electrode tube provided below -the point
awhere :a frequency change, or the heterodyning
action, is -to take place, this tube, for instance,
coupling the antenns circuit with the heterodyne
circuit. ‘Ci, C2 C: and L constitute -elements in-
-gluded in a-‘complex circuit inserted in the plate
oirouit of the tube §{. The potential to be fed to
-the stage next above is derived between points
2:and 5 (or at a point of zero radio frequency
spotential, such as the ground, or casing of the
.apparatus, feed source, etc.), while 3 and 4 rep-
:resent the coupling condenser and the choke
@0 -coil respectively ususlly provided, the coil 4 being
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-elimination of the second beat will be very :ef-
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-connected to the anode potential souree ‘(nét

shown).

With the variable condensers Ci1 and Cz being
mechanically united, for instance by having the
rotors mounted upon a common spindle 10, the
essentidl feature of the invention consists in
insuring at the same time the tuning of the-eir-

-cuit EC1 to the signal image frequeney 'to e

eliminated, and the tuning of ‘the entire cireult
assembly to the desired signal frequency. -It’fol- -
Jows from the disposition of the various elemenés
that the Irequency to be eliminated :will be the
lowest wave-length, in the present instanee :8f
950 kilocycles. The desired result will ‘be -gt-
tained if the difference of the tuning frequendies
will be maintained -constant and egual to twice
the intermediate frequency that has been chosen,
A simple examination of the diagram will make
it -clear that by wvirtue of this arrangement the

fective, the overvoltage of ‘the-circuit being:equdl
to the second power. It is easy to demonstrate
that these conditions are satisfied in the follow-
ing manner. The fixed capacity is so propor-
tioned as'to insure resonance with inductanceil,
to the difference in frequency to be realized, dnd
there must moreover be fulfilled the following
condition:

=ci='/z~/~cscx=\/%f6‘x : ]

In other words, the capacity of the ‘variable
condenser Csz:should vary with -the square of
the capacity of the variable -condenser Ci-or else
in & particular instance, if

VG

satisfies a linear law (“square-law” ‘condenser
so-called, or of linear variation of wave length)
Ca is a simple condenser based upon‘a linear va-
riation of the capacity. “40

‘Supposing that «2 and « are the two pulsa-
tions to be received and 'to be discarded, there
will be: '

oA AT 1 T

_ m—wx—ﬁ( a+_c2+_c‘— 'C_})

and on the other hand since C:-has been chosen
as a consequence

1 1
\ “Te=JIVG,
By “identifying” we .get

1,11 1 1
R ‘,
Raising to the second power -and by simplifica-

tion the relation ‘before referred to is obtained.
It is to:be understood -that -the variation-of -C1

]

5

.as-8 function-of the angle-of rotation may obey

any desired law at-all, with the law of variation g
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of Ca being then well defined; but the square-law
contour or proflle for C: is pa.rticula.rly advan-
tageous.

A heterodyne receiver embodymg the- basic
idea of this invention, for example, could com-
prise four variable condensers seated upon ome
and the same spindle, to wit:

(1) the condenser ! adapted to insure tumng
of the antenna circuit A, G to wave «~2 to be
received; (2) condenser C: regulating the tuning
of the shunt circuit LC: to wave w1 to be elim-
inated; (3) condenser Cz which while being asso-
ciated with condenser C: and to the fixed con-
denser C: regulates the anti-resonant circuit to
wave «2 to be received; and (4) the condenser
12 insuring the local generator, or the heterodyne,
to the mean puisation .

witw;
B

The cross-sectional shape, or contour, of the
condenser (1) and (4) before enumerated may
be the same as that of C: provided that there are
used on condensers (1) and (4) means consisting
essentially in the addition to the variable con-
denser of two fixed condensers, one thereof being
small compared with its minimum value and in
paraliel therewith, and the other large compared
with its maximum capacity and arranged in
series.

An example may be cited in order to make con-
dit;ons clearer. Suppose that the intermediate
frequency is fixed at 50 kilocycles, and that the
range to be received is between 500 and 1500
kilocycles. 'The condenser C: associated with
the inductance L should cover the range between
400 and 1400 kilocycles, the ratio between its
liminal frequencies being thus as 1400:400=3.5.
The condenser regulating the local oscillator
should be designed to cover the range between
450 and 1450 kilocycles; hence, the relationship
between its limiting frequencies is 1450:450=3.22.
The condenser regulating the antenna or the
aerial loop should be capable of covering the
range between 500 and 1500 kilocycles, so that the
ratio between its liminal frequencies willi be
1500:500=3.

These three condensers, for instance, could be
of the type insuring linear variation of wave
length designed for the ratio 3.5 (the fourth con-
denser, as has been indicated, a condenser de-
signed for linear capacity variation); the ratios
of 3.22 and 3 being obtained by the addition of
fixed condensers as mentioned in the before-men-
tioned arrangements. It is also feasible to use
for the three condensers a contour as the one
carresponding to linear variation of the fre-
quency by calculating the profile of the plates
of condenser Cz2 correspondingly.

Whiles I have indicated and described one ar-
rangement for carrying my invention into effect,
it will be apparent to one skilled in the art that
my invention is by no means limited to the par-
ticular 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 I claim is:

1. A heterodyne receiever comprising an oseil-

. lation circuit for collecting signal frequencies, &

frequency changer, an oscillation circuit, between
the collecting circuit and the changer, including a
reactive couple consisting of a coil and & variable
condenser resonant to an undesired signal image
frequency, said second oscillation circuit addi-

tionally including a second variable condenser
and a fixed condenser both in shunt with said
couple, said second condenser being sdapted to
resonate the entire second oscillatienr circuit to
8 desired signal frequency.

2. In a superheterodyne receiver, a ssurce of
signal frequency energy and undesired image fre-
quency energy, & frequency changer, an oscilla-
tion circuit between the source and changer, said
circuit comprising an inductance coil, a tuning
condenser in said circuit in shunt with the coil,
and additional means in the circuit for simul-
taneous selection of the signal frequency and re-
jection of the image frequency, said means in-
cluding & second variable condenser in series with
said coil, a fixed condenser in series with said tan-
ing condenser, and means for simultaneously ans
similarly varying said tuning and variable con=
densers.

3. An electric wave receiving clrcuit comprls-
ing an inductance coil and at least two variable
condensers, one of the condensers cooperating
with said coil to tune the path including them to
a predetermined undesired frequency, the other
condenser being adapted to tune the entire cir-
cuit to a frequency within a range of deaired fre-
quencies, means for simultaneously adjusting
both condensers, and an additional fixed can-~
denser in series with the said second variable
condenser in said circuit, and means comprising
predetermined plate shapes of both variable con-
densers for maintaining a constant difference be«
tween the said undesired and desired frequencies
throughout the range of adjustment of the vari~
able condensers.

4. An electric wave receiving circuit compris«
ing an inductance coil and at least two variable
condensers, one of the condensers cooperating
with said coil to tune the path including them to
a predetermined undesired frequency, the other
condenser being adapted to tune the entire cir-
cuit to a frequency within a range of desired fre-
quencies, means for simultaneously adjusting both
condensers, and an additional fixed condenser in
said circuit, said three condensers being in series
with each other and said coil in said circuit, and
means comprising predetermined plate shapes of
both variable condensers for maintaining a con-
stant difference between the said undesired and
desired frequencies throughout the range of ad-
justment of the variable condensers.

5. An electric wave receiving circuit compris-
ing an inductance coil and at least two variable
condensers, one of the condensers having a linear
capacity variation characteristic and cooperating
with said coil to tune the path including them
through a range of undesired frequencies, the
other condenser having a linear wave length vark
ation characteristic and being adapted to tune
the entire circuit through a range of desired fre-
quencies, means for simultaneously adjusting
both condensers, and an additional condenser in
said circuit for maintaining the difference be-
tween said ranges a constant throughout the
range of adjustment of the variable condensers,

6. In a superheterodyne receiver, a tunable
radio frequency circuit including a variable tun-
ing condenser, a frequency changer provided with
a resonant input circuit and an output circuit
resonant to an intermediate frequency, & local
oscillation circuit including a variable tuning
condenser, said resonant input circuit including
a coil and a shunt variable tuning condenser, &
uni-control tuning means mechanically coupled
to the rotors of said variable condensers, said
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control means being adapted to vary the first
and third condensers to tune their respective cir-
cuits to the same desired signal frequency and the
second condenser to tune the oscillation circuit
to a frequency different from the signal frequency
by said intermediate frequency, a fourth variable
condenser in said resonant input circuit, having
its rotor arranged for adjustment by said uni-
control means, for resonating said coil to an unde-
sired image of said signal frequency.

7. In a superheterodyne receiver, a tunable
radio frequency circuit including a variable tun-
ing condenser, a frequency changer provided with
a resonant input circuit and an output circuit
resonant to an intermediate frequency, a local
oscillation circuit including a variable tuning con-
denser, said resonant input circuit including a
coil and a shunt variable tuning condenser, a uni-

TR
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control tuning means mechanically coupled to the
rotors of said variable condensers, said control
means being adapted to vary the first and third
condensers to tune their respective circuits to
the same desired signal frequency and the second
condenser to tune the oscillation circuit to a fre-
quency different from the signal frequency by
said intermediate frequency, a fourth variable
condenser in said resonant input circuit, having
its rotor arranged for adjustment by said uni-
control means, for resonating said coil to an
undesired image of said signal frequency and a
fixed condenser in series with the said third con-
denser for maintaining the image frequency tun-
ing range of the fourth condenser different by a
constant amount from the desired signal fre-
quency range.
HENRI CHIREIX,
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