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It has recently become common practice to 
provide wireless receiving sets with band filters 
of variable band width in order that it may be 
possible to adjust the selectivity of the set de 
pending upon the conditions of reception. For 
example, in the reception from a distant trans 
mitting station of low power and in the presence 
of high power local station, the selectivity of the 
set should be sharp in order to avoid interference 
from the local station, whereas for best quality 
reception from a local station of high power the 
set should be tuned broadly, that is, adjusted to 
transmit uniformly a wide band of frequencies. 
For varying the band width, only inductive cou 
pling for the band filter is desirable, since only 
with such coupling the band width is capable of 
varying symmetrically about a middle line. With 
other forms of coupling the variation of the band 
width from a line of reference would be unilat 
eral, that is, asymmetrical. Since, however, an 
illustrative embodiment according to the inven 
tion is disclosed in connection with a band-paSS 
filter circuit for intermediate frequency ampli 
fiers in receivers of the Superheterodyne type, a 
symmetrical displacement towards both sides of 
the mid-frequency is necessary for obtaining the 
tuning of the preliminary selection means in the 
case of a variation of the band Width. 

In the drawing, 
Fig. 1. discloses the circuit of a band-pass filter 

according to the invention. 
Fig. 1a shows the manner of connecting the 

auxiliary coupling coils in the respective tuned 
circuits to provide an additive coupling effect be 
tween the coupled tuned circuits. 

Fig. 1b shows an alternative manner of con 
necting the auxiliary coils for obtaining a sub 
tractive coupling effect, one opposite to that ob 
tained in Fig. 1d. 

Fig. ic shows still another manner of connect 
ing the auxiliary coils, one to provide an additive 
coupling effect, and the other the subtractive 
coupling effect. 

Fig. 2 shows the asymmetric displacement of 
resonance curves with increased coupling be 
tween coupled circuits of a band-pass filter ac 
cording to the prior art. 

Fig. 3 shows the Symmetric resonance curves 
obtained with a filter circuit according to the 
invention with varying band width adjustments. 

Fig. 4 shows a suitable form of Switching means 
that may be employed, and 

Fig. 5 shows only the coil portion of the filter, 
particularly the spatial relation between the aux 
iliary coils and the main coils. 

(Cl. 18-44) 
It is known to bring about the variation of 

the band width by ensuring that the main coils 
of a pair of coupled circuits, such as i and 2 of 
Figure 1, are adapted to be shifted towards one 
another. 

It is also Well known to add two additional 
Coils, such as 3 and 4, which by displacement or 
rotation permit of Varying the additional cou 
pling between them which also brings about a 
Variation of the band width. 

These arrangements have the disadvantage 
that additional capacitative couplings which are 
varied by the displacements of the coils bring 
about unilateral displacement of the resonance 
Curve as shown in Figure 2 for curves a ', b’ and 
c', or again that the additional coils, if a large 
variation of the band width is required to take 
place, must be fairly large and consequently 
bring about heavy damping of the circuits. It 
is otherwise an essential disadvantage that in 
these arrangements the displacement of the coils 
entails the use of large devices which become 
complicated when a number of band filters are 
required to be varied at the same time. 
According to the invention the said disadvan 

tages are obviated by having the additional or 
auxiliary coil 3 (or 4) of one tuned circuit (see 
Fig. 1) inductively coupled to the main coil 
(or 2) cf the other tuned circuit with which the 
first tuned circuit is associated to form a band 
pass filter circuit. With such circuit organization 
the additional coils can be made very small so 
that appreciable damping of the circuits is avoid 
ed. The band width need only be varied by 
change of poles (change of connections) of the 
coils 3 and 4 so that variation of the supple 
mentary capacitative coupling is avoided and 
Only variation of the supplementary inductive 
coupling is obtained. The arrangement must be 
Such that the additional coil 3 pertaining to the 
circuit 2C' is coupled to the main coil of the 
other circuit and the additional coil 4 associated 
With the circuit C is coupled to the main coil 
2 of the first circuit. Since the two main coils 
and 2 are also possessed of a mutual coupling 

it is possible to increase this coupling by the 
additional coils 3 and A or else to counteract 
it by change of poles, 
This arrangement permits of obtaining four 

different band widths by change of connection. 
The additional or auxiliary coils 3 and 4 are 
arranged. On the end side of the band filter in 
Order to reduce as far as possible the effect of 
the harmful capacities. It is possible by suit 
able spatial arrangement of the coils 3 and 4 
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2 
between the coils f and 2 as illustrated in Fig. 5, 
to control at will the Working of the additional 
coupling in such manner that the additional 
coupling of the coil 4 to the coil 2 is different 
from that of the coil 3 to the coil . It is thus 
possible to have in addition to the three normal 
positions, namely, (1) When both coils are addi 
tive (Fig. d), (2) when both coils are subtrac 
tive (Fig. 1b), and (3) when one coil is additive 
and the other coil is subtractive (Fig. 1c), a fourth 
position which is obtained by the additive coul 
pling between 4 and 2 being different from the 
additive coupling between 3 and . As shown in 
Fig. 5, the auxiliary coil 3 is spaced closer to coil 
than the auxiliary coil 4 is spaced from the coil 

2. The couplings M’ and M’ are therefore dif 
ferent. While the former is shown to be a closer 
coupling than the latter, the spacing of the coils 
may be altered as desired to provide an opposite 
effect, that is, so that the coupling M'' Would 
be closer than the coupling M'. If the two cou 
plings M', M were equal to each other there 
would not be any difference in band width be 
tween the position when 3 is additive and is 
subtractive and the position when 4 is additive 
and 3 is subtractive. An arrangement in which 
the coils and 2 and the coils 4 and 2 and also 
3 and f can be displaced towards each other 
permits in the manufacture of the band filter 
to adjust the band widths once at Will to the 
desired values. Subsequently, these band widths 
can be varied at will only by change . Of connec 
tions of the coils 3 and 4. These connection 
changing operations result in resonance Curves 
as shown in Figure 3, the curve at of Figure 3 
being formed when the coils 3 and 4 of Figure i 
are connected subtractively or deductingly (Fig. 
1b). The curveb of Figure 3 is obtained when 
one of the auxiliary coils (3 or 4) of Figure i is 
connected additively and the other is connected 
subtractively (Fig. ic) and the curve c of 
Figure 3 is formed when the two coils 3 and 4 
of Figure 1 are connected additively (Fig. 1a). 
It is possible to split up the curve b of Figure 3 
into two new curves by reason. Of the Working 
of the couplings of coil 4 With respect to 2 and 
of 3 with respect to of Figure 1 being not equal, 
as already mentioned. 

If only two band widths are desired it is Suf 
ficient only to change the connections of . One 
of the two additional coils. A suitable form of 
switching device is diagrammatically shown in 
Fig. 4. In the lower position of the Switch blades 
s the auxiliary coil 3 (or 4) is included in its 
associated tuned circuit 2C' (or C) to provide an 
increased coupling effect between the coupled 
circuits, and in the upper position of the switch 
blades the auxiliary coil 3 (or 4) is included in 
its associated tuned circuit to provide a de 
creased coupling effect therebetween. 
By means cf a switching device it is possible 

to make Such an arrangement that the various 
band widths are Successively obtained by a num 
ber of Switching positions. 
What I claim is: 
1. A band-pass filter arrangement comprising 

a pair of Substantially similar tulined circuits, 
each comprising a main coil, an auxiliary coil and 
a condenser, the main coils of the tuned cir 

2,144,214 
cuits being in inductive coupling relation, and 
the auxiliary coil of either circuit being in in 
ductive coupling relation with the main coil of 
the circuit which does not include said last men 
tioned auxiliary coil. 

2. A band-pass filter arrangement comprising 
a pair of substantially similar tuned circuits, 
each comprising a main coil, an auxiliary coil 
and a condenser, the main coils of the tuned cir 
cuits being in inductive coupling relation, and 
each auxiliary coil being inductively coupled re 
Spectively to a main coil, said last mentioned 
coupled coils being included each in a different 
tuned circuit. 

3. A band-pass filter arrangement according 
to claim 2, wherein the coupling between one of 
the auxiliary coils and its associated main coil 
is different than the coupling between the other 
auxiliary coil and its associated main coil. 

4. A pair of tuned circuits each tuned to Sub 
Stantially the same resonant frequency and each 
including a main coil, an auxiliary coil and a 
condenser, all connected in series, the auxiliary 
coil of each circuit being inductively coupled to 
the main coil of the other circuit, and means for 
reversing the connections to one or both of said 
auxiliary coils whereby the coupling effect be 
tWeen the tuned circuits may be altered. 

5. The combination with two coupled circuits, 
Of reactive means for varying the coefficient of 
Coupling between said circuits while maintaining 
their natural resonant frequency unchanged; 
Said reactive means comprising a serially con 
nected reactance in One of said circuits which 
is coupled to the other circuit, and means for 
causing said reactance to be connected in its 
circuit in an opposite Sense. 

6. The combination with two coupled circuits, 
of reactive means for varying the coefficient of 
coupling between said circuits while maintain 
ing their natural resonant frequency unchanged; 
Said reactive means comprising a serially con 
nected reactance in each circuit, the reactance of 
One circuit being coupled to the other circuit, 
and means for causing one or both of said re 
actances to be connected in their respective cir 
cuits in an opposite sense. 

7. The combination with a pair of circuits 
tuned to the same frequency and coupled to res 
Onate as a whole at that frequency, of means 
for varying the coefficient of coupling between 
Said circuits, said means comprising an imped 
ance included in each of said circuits, the im 
pedance of one circuit being in coupling rela 
tion. With the other circuit, and means for caus 
ing One or both of said impedances to be con 
nected in their respective circuits in an opposite 
Sense, 

8. A pair of tuned circuits each including an 
inductance, a capacity and an auxiliary coil, 
the inductances of said circuits being magnetical 
ly coupled, an additional coupling between said 
circuits provided by locating the auxiliary coil 
of one circuit in coupling relation with the in 
ductance of the other circuit, and means for 
causing One or both of Said auxiliary coils to be 
connected in their respective circuits in an op 
posite Sense. 

- FRITZ BELOW. 
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