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1

The invention relates to a superheterodyne
radio-receiver with at least one long wave- and
one medium wave-range, wherein use is made of
image-frequency suppression, particularly when
the receiver is tuned-in in the long wave range.
The receiver comprises an input oscillatory cir-
cuit which is inductively coupled to the aerial
circuit. In the case of medium wave reception,
the coupling is accomplished through the inter-
mediary of a medium wave aerial coupling coil
and in the case of long wave reception through
the intermediary of a long wave aerial coupling
coil.

With simple radio-receivers of this type it was
common practice to provide, between the aerial
connection and the earth terminal, a series-con-
nection consisting of the medium wave aerial
coupling coil and a parallel-connection of the
long wave aerial coupling coil and an adjust-
able condenser, which series-connection acted
unchanged both in long wave and in medium wave
reception. In parallel with this series-connection
was connected, moreover, a further condenser,
the so-called ballast condenser.

These receivers were generally adjusted with
the use of a standard aerial with a capacity of
200 ppf. With such an adjustment the above-
mentioned receivers, when connected to aerials
with a capacity of from approximately 150 to
10,000 puf., afforded an excellent reception.

Of late yvears, however, a steadily increasing
use has been made in practice of aerials of
smaller dimensions and of indoor aerials whose
capacities are much smaller than those of aerials
utilized before then. However, aerials of smaller
dimensions have, on the one hand, a lower ca-
pacity and, on the other hand, a smaller effective
height so that by reducing the dimensions the
voltage transmitted to the receiver rapidly de-
creases. For this reason they proceeded to o
better adaptation of the receivers to such small
aerials; thenceforword the adjustment was ef-
fected with the aid of a standard aerial with a
capacity of 80 puf., owing to which it is possible
to utilize in practice aerials with a capacity
of from approximately 50 to 500 uuf. The adap-
tation was obtained by dimensioning the aerial
circuit of the receivers otherwise: the ballast con-
denser was suppressed, the medium wave aerial
coupling coil was replaced by another coil of
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larger selfinductance (for it is desirable that
the resonant frequency of the aerial ecircuit
should be lower than the lowest frequency which
one must be able to receive in the tuning range
concerned so that when the aerial capacity is
decreased the selfinductance of the medium wave
aerial coupling coil must be increased) and the
coupling between the medium wave aerial cou-
pling coil and the medium wave tuning coil was
modified accordingly. After these changes had
been made the reception was found to be greatly
disturbed in the long wave range. ‘
The present invention is based upon the recog-
nition that these disturbances are due to the
production of oscillations of the image frequency
in the input oscillatory cirecuit and it provides
means for the suppression of these disturbances.
According to the invention, in the case of long
wave reception there is included in the aerial
circuit of a radio-receiver of the above-mentioned
type a parallel-connection of a condenser, which
may be adjustable, and the long wave aerial
coupling coil, which parallel connection has con-
nected in series with it a coil which is capacita~
tively coupled to the input oscillatory circuit.
There is substantially zer inductive coupling be-
tween the latter coil and the input oscillatory
circuit. This latter coil has a natural frequency
which exceeds the image frequency to be sup-
pressed, and a selfinductance which is smaller
than that of the medium wave aerial coupling
coil. This coil may be separate from the medium

wave aerial coupling coil or it may comprise a

part of this aerial coupling coil.

Upon changing-over from long-wave reception
to medium-wave reception, the said parallel-con-
nection is preferably disconnected or short-cir-
cuited.

The variable condenser may be adjusted in
such manner that when the receiver is tuned-in
in the long-wave range, oscillations of the image
frequency are suppressed in the input oscillatory
circuit over a wide tuning range.

Particularly satisfactory results are obtained
if the coil which is not inductively coupled to the
input oscillatory circuit has a selfinductance of
1 mh. and the capacity of the variable condenser
is adjustable between approximately 5 and 50
wupf. The intermediate frequency utilized in the




2,510,002

3
receiver amounted in this case to approximately
4790 ke./sec.

Alternatively, it is possible to couple the input
oscillatory circuit, in addition, capacitatively to
the aerial circuit through the intermediary of &
coupling condenser. ‘This coupling condenser
may be adjustable in such manner that, when
the receiver is tuned-in in the long-wave range,
oscillations of the image frequency are suppressed
in the input oscillatory circuit over a wide tuning
range.

The capacitative coupling of the coil, which
is not inductively coupled to the input oscillatory
circuit, and the input oscillatory circuit is brought
about, as a rule, through the intermediary of the
parasitic capacity which is present between the
coil and the circuit. The value of the parasitic
capacity is efficaceously adiusted between. . ap-
proximately 0.1 and 1 uuf.

The invention will be explained more fully
with reference to the accompanying drawing in
which:

g, 1 is a schematic diagram showing one
circuit arrangement according to the invention,

Fig. 2.is g schematic diagram showing a sec-
ond circuit arrangement according to the inven-
tion, and

Fig. 3 is a schematic diagram showing a third
circuit arrangement according to the invention.

Mg, 1 of this drawing represents a circuit-
arrangement of the aerial circuit and the input
oscillatory circuit of a superheterodyne radio-
receiver  according to the invention. In the
shown position of the switches the receiver is
tuned in the long wave range. A switch [ is in-
cluded in the aerial circuit. In the position for
long wave reception, switch § connects the aerial
to the one side of a series-connection consisting
of & coil 2, which is net inductively coupled to
the input oscillatory circuit, and a parallel-con-
nection of a long-wave aerial coupling coil 3 and
an adjustable condenser 4. The other side of the
series-connection is connected to ground. When
the switech | is shifted, the series-connection is

replaced by a medium-wave aerial coupling coil ;!

B The long-wave aerial coupling coil 3 and the
medium-wave aerial coupling coil § are induc-
tively coupled to a long-wave tuning coil § and
a medium-wave tuning coil T respectively. Ad-

justable condensers 8 and 9 of low capacity are :

connected in parallel with the coils 6 and 7 re-
spectively. The input oscillaiory:circuitb is con-
stituted by a variable condenser i8. In parallel
with condenser {§ are connected, with the aid
of ‘a’ switch 11, the tuning coil 7 and the con-
denser 9 in the case of medium-wave reception,
and the tuning coil 8-and the condenser 8 in the
case of long-wave reception. The inpul osecil-
latory circuit is capacifively connected, through
the intermediary of a condenser {2, to the con-
trol grid of a discharge tube {4, which may be,
for exampls, a high-frequency amplifying tube
or a frequency changer. For the sake of sim-
plicity the cources: of direct current are omitted.
In the drawing a condenser §3 is indicated in
dotted lines; this condenser represents the para-
sitie- capacity present between the coil 2 and the
input oscillatory circuit.

The operation of the present circuit-arrange-
ment, which operation is improved with respect
to prior receivers may now be explained. as fol-
lows. In the circuit-arrangement according to
the.invention oscillations of the image frequency
are supplied to.the input oscillatory circuit in
two different ways, viz., on the one hand, through
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the parasitic capacity {8 and, on the other hand,
through the coil 2 and the inductively coupled
coilzs 8 and 6. The osciliations supplied to the
input oscillatory circuit along these two paths
are, however, out of phase by 180° so that in
the cass.of exact adjustment the image frequency
oscillations in the input oscillatory circuit are
completely or substantially suppressed.

In order to obtain the exact phase difference
of 180° it is necessary that the natural frequency
of the coil 2 should exceed the image frequency
to be suppressed. With the prior receivers this
condition was no longer fulfilled after the re-
placement of the formerly utilized medium wave
aerial coupling. coil by a coil having a higher
selfinductance. The consequence thereof was
that the image frequency oscillations were no

- longer suppressed.and that, in the case of long-
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wave reception, disturbances occurred.

From the above it may be seen that to ensure
a correct functioning of the circuit-arrangement,
the coil 2 must have a selfinductance which is
smaller than that of the medium wave aerial
coupling coil. Satisfactory results were obtained,
for example, with a selfinductance of 1 mh. at
an intermediate frequency .of approximately 470
ke./see. The value of the selfinductance of the
medium wave aerial coupling coil amounted in
this. case to approximately 4 mh.

The variable condenser 4 is adjusted in such
manner that the image frequency. suppression
takes place. more or less uniformly over the
whole of the long-wave tuning range. )

Sometimes it may be necessary to re-adiust
the value of the parasitic capaecity 13 .in order
to. achieve complete suppression of the image
frequency disturbances. This may be effected by
slightly modifying the position of the.connect-
ing wires in a simple manner.

When changing-over to medium-wave recep-
tion, the paraliel-connection of the coil 3 and
the condenser & (and in the present instance also
the coil 2) is disconnected. This disconnection
during medium-wave reception is not absolutely
necessary, but by deing so we obtain a more
satisfactory reception than if the said parallel-
connections. were incorporated, in series with the
coil 8, in the aerial circuit.

Figs..2 and 3 represent other embodiments.of
the invention wherein, for simplicity, the con-
denser 12.and the discharge tube 14 are omitted.
In. the ecircuit-arrangement according o Fig. 2,
the coil which is not inductively coupled. to
the inpui oscillatory circuit is constituted by
part .of the medium wave aerial coupling .coil 5.
For this.purpose that portion of the coil 5 which
is comprised between the aerial connection and
a tap 2’ is short-circuited by means of the switch
f. When changing-over from long-wave recep-
tion to medium-wave reception, . the. parallel-
connection of the coil 3 and.the condenser.4 is
short-circuited by means of a switch 15.

Pig. 3 represents a civeuit-arrangement where-
in,.in the case. of long-wave reception, the aecrial
circeuit is coupled. not.only inductively but. also
capacitively, with the aid of a variable coupling
condenser 16, to the input oscillatory -cireuif.

Here the adjustment of the image-frequency
suppression is effected.by means of the condenser
18; the condenser 4 may now be constructed as
9 fixed condenser.

In the case of long-wave reception,. the coil 5
is. located in parallel with the coil 2; this fact
must, of course, be taken info.. account in
In the case of medium-
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wave reception, the coil 2 is disconnected by
shifting the switch i. Iere again, as in the
circuit-arrangement of Fig. 2, the parallel-con-
nection of the coil 3 and the condenser 4 may,
if desired, be short-circuited with the aid of a
switch which is not shown.

What we claim is:

1. An image suppression network comprising a
first inductance element having a given self-in-

ductance and a natural frequency of oscillation 1

higher than the frequency of the image to be
suppressed, a first capacitance element connected
in series with said first inductance element, a
second inductance element connected in parallel
with said first capacitance element, a first tuned
oscillatory circuit inductively coupled to said sec-
ond inductance element, a third inductance ele-
ment having a greater self-inductance than the
first inductance element, a second tuned oscil-
latory circuit inductively coupled to said third
inductance element, a source of desired signals,
an output circuit, a second capacitance element
between said first inductance element and said
output eircuit, and switching means to selectively
apply said source of desired signals to said first
inductance element and to couple said output cir-
cuit to said first tuned oscillatory circuit and to
apply said source of desired signals to said third
inductance element and to couple said output
circuit to said second tuned osciliatory circuif.

2. An image suppression network comprising a
first inductance element having given a self-in-
ductance and a natural frequency of oscillation
higher than the frequency of the image to be
suppressed, a first variable capacitance element
connected in series with said first inductance
element, a second inductance element connected
in parallel with said first variable capacitance
element, a first tuned oscillatory circuit induc-
tively coupled to said second inductance element,
a third inductance element having a greater
self-inductance than the first inductance ele-
ment, a second tuned oscillatory circuit induc-
tively coupled to said third inductance element,
a source of desired signals, an output circuit, a
second cavpacitance clement between said first
inductance element and said output circuif, and
switching means to selectively apply said source
of desired signals to said first inductance ele-
ment and to couple said output circuit to said
first tuned oscillatory circuit and to apply said
source of desired signals to said third inductance
element and to couple said output circuit to said
second tuned oscillatory circuit.

3. An image suppression netwerk comprising a
tapped first inductance element one of the tapped
portions having a given-self-inductance and a
natural frequency of oscillation higher than the
frequency of the image to be suppressed, a first
capacitance element connected in series with
said first inductance element, a second induc-
tance element connected in parallel with said
first capacitance element, a first tuned oscil-
latory circuit induetively coupled to said second
inductance element, a second tuned oscillatory
circuit inductively coupled to said first induc-
tance element, a source of desired signals, an out-
put circuit, a second capacitance element be-
tween said first inductance element and said out-
put circuit, and switching means to selectively
spply said source of desired signals to said tap
on first inductance element and to couple said
output circuit to said first tuned oscillatory cir-
cuit and to couple said output ecircuit to said
second tuned oscillatory circuit and to short-cir-
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cuit said first capacitance element and fo apply
said source of desired signals to the free end of
said tapped first inductance element.

4, An image suppression network comprising
a first inductance element having a self-in-
ductance of 1 millihenry and a natural frequency
of oscillation higher fhan the frequency of the
image to be suppressed, a first capacitance ele-
ment variable between 5 and 50 micro-miero-
farads connected in series with said first induc-
tance element, a second inductance element con-
nected in parallel with said first capacitance
element, a first tuned oscillatory circuit induc-
tively coupled to said second inductance ele-
ment, a third inductance element having a
greater self-inductance than the first inductance
element, a second tuned oscillatory circuit in-
ductively coupled to said third inductance ele-
ment, a source of desired signals, an output cir-
cuit, a second capacitance element between said
first inductance element and said output cireuit,
and switching means to selectively apply said
source of desired signals to said first inductance
element and to couple said output circuit to said
first tuned oscillatory circuit and to apply said
source of desired signals to said third inductance
element and to couple said output circuit to said
second tuned oscillatory circuit.

5. An image suppression network comprising
g first induectance element having a given self-
inductance and a natural frequency of oscilla-
tion higher than the frequency of the image to
be suppressed, a first eapacitance element con-
nected in series with said first inductance ele-
ment, a second inductance element connected
in parallel with said first capacitance element, a
first tuned oscillatory circuit inductively coupled
to said second inductance element, a third in-
ductance element having a greater self-induc-
tance than the first inductance element, a second
tuned oscillatory circuit inductively coupled to
said third inductance element, a source of de-
sired signals, an output circuit, a second capaci-
tance variable between 0.1 and 1 micro-micro-
farads between said first inductance element and
said output circuit, switching means to selec-
tively apply said source of desired signals to
said first inductance element and to couple said
output circuit to said first tuned oscillatory cir-
cuit and to apply said source of desired signals
to said third inductance element and to couple
said output circuit to said second tuned oscilla-
tory circuit.

6. An image suppression network comprising
a first inductance element having a given self-
inductance, a first capacitance element con-
nected in series with said first inductance ele-~
ment, a second inductance element connected in
parallel with said first capacitance element, a
first tuned oscillatory circuit inductively coupled
to said second inductance element, a third in-
ductance element having a greater self-induc-
tance than the first inductance element, first
switeh means to selectively couple said first and
third inductance elements in parallel, the paral-
lel combination of said first and third inductance
elements having a natural frequency of oscilla-
tion higher than the frequency of the image to
be suppressed, a second tuned oscillatory circuit
inductively coupled to said third inductance ele-
menf, a source cf desired signals, an output cir-
cuit, a second capacitance element between said
first inductive element and said output circuit,
a third capacitance element between said second
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inductance element and said first tuned oscil-
latory circuit; means to couple said source of
desired signals to:said third inductance element,
and second switch means to selectively couple
said output circuit to said first tuned oscillatory
circuit and to said second tuned oscillatory cir~-
cuit.
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