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The present invention relates to band pass 
filters of adjustable band Width. 
The object of the present invention is to pro 

Wide means for varying the band Width of the 
filter Without incidentally and undesirably Vary 
ing the mid frequency of the transmitted band. 

It is known in the art to Vary the band width 
of a filter made up of coupled resonant circuits by 
varying the coupling between said circuits. It is 
further known to vary a coupling between two 
resonant circuits by varying an impedance in 
a link circuit utilized for coupling between two 
such circuits. This method is desirable in that 
there is no necessity for mounting One or more 
coils movable for the purpose of coupling varia 
tion, but this method as in the past suffered from 
the drawback that the tuning of the filter, or 
more precisely, the position of the mid frequency 
of the transmitted band is thereby altered. It is 
believed that the reason for this effect upon tun 
ing is that the effective inductance in each of the 
resonant circuits coupled by a link circuit depends 
upon the impedance of the link circuit and hence 
in variation in the link circuit impedance effects 
the resonant frequency of the circuits coupled 
together by the link. In accordance with the 
invention two pairs of tuned circuits are utilized, 
each pair being variably coupled by means of a 
variable link circuit, but the link circuits are SO 
composed that the detuning effect of Varying One 
link circuit is in the opposite direction from the 
detuning effect resulting from variation of the 
other link circuit. As a consequence the overall 
band-pass characteristic is merely spread out in 
both directions equally as the band Width is in 
creased. When the band width is considerably 
increased three maxima and tWO minima of 
transmission appear and in accordance With an 
other object of the invention the transmission is 
made more uniform over a wide frequency range 
by employing still another filter arrangement 
having two maxima of transmission coinciding 
With the aforementioned minima. So that Signals 
traversing all three filter components successively 
Will be substantially uniformly transmitted over 
a relatively high band. 
In the accompanying drawing Fig. 1 illustrates 

the detuning effect in a single filter stage, Fig. 2 
shows a two stage filter in Which the tWO stages 
have oppositely directed detuning effects and 
in Which the band width controls are intercon 
nected for uni-control. Fig. 3 represents trans 
mission characteristics of the composite filter of 
Fig. 2, and Fig. 4 represents the transmission 
characteristics of a well knoWn type of coupled 

(C. 178-44) 
circuit filter adapted to be employed in connec 
tion With a filter of the type shown in Fig. 2 
for the purpose of improving uniformity of sig 
nal transmission over a Wide band. 

Referring specifically to Fig. 2 "the left hand 
portion thereof shows a filter comprising a pair 
of resonant circuits coupled by mutual induct 
ance M to an extent too small to produce band 
pass characteristics and additionally coupled in 
the same Sense by Way of a link circuit including 
a variable series resistance R. When R is very 
large the transmission through the filter is 
sharply selective as shown in curve of Fig.1. 
The mid frequency of this curve is indicated by 
the letter a. When however R. is very small the 
effective coupling between the resonant circuits 
is Sufficiently close to produce the familiar double 
humped response curve as shown in curve 4 of 
Fig. 1. The reaction of the link circuit upon the 
aSSociated resonant circuit is such as to reduce 
the effective inductance in each of the resonant 
circuits thereby causing the mid frequency of 
the transmitted band to increase from point a 
of Fig. 1 to point c. This effect could be com 
pensated by a variation in the electrical constants 
of the resonant circuits through a uni-control of 
Such constants With the variation of R. In the 
preferred form of the invention however a sec 
Ond filter is utilized in cascade with the first 
filter, as shown in the right hand side of Fig. 2. 
In this second filter there is a small capacity 
coupling c between two resonant circuits and an 
auxiliary capacity coupling in the form of a link 
circuit including a variable resistance W. The 
coupling C is a weak coupling adapted to produce 
a sharp selectivity characteristic similar to curve 
of Fig. 1 when the resistance Wis so large that 

the link Coupling is ineffective. On the other hand 
When W is made Very Small So that the circuits 
are Sufficiently tightly coupled to produce a 
double humped characteristic the effect of the 
link circuit upon the aSSociated resonant circuits 
is to reduce their natural frequencies so that the 
transmission characteristic is the mirror image 
of curve 4 of Fig. 1. With respect to point a. 
Hence if resistance R, and W are uni-controlled 
the overall transmission characteristic of Fig. 2 
varies from curve f of Fig. 3 to curve 4 of Fig. 3 
as the resistances are simultaneously reduced 
from a large value to a very small value. It is 
seen that there is no shift of the mid frequency 
of the transmitted band in this case. 

It Will be observed that When a Wide band is 
to be transmitted curve 4 of Fig. 3 departs from 
the ideal band pass characteristic in that there 
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are tWO dips in transmission within the band. In 
order to further implove the transmission char 
acteristic, in accordance with the invention, a 
third filter element of any suitable design having 
the transmission characteristic shown in Fig. 4 
may be employed in cascade with the two ele 
ments shown in Fig. 2. The two transmission 
maxima of this third filter are chosen to coincide 
With the two transmission minima. Or dips of 
curve 4 of Fig. 3 so that the overall transmission 
characteristic of the entire System is rendered 
substantially uniform. 
While I have indicated an arrangement for 

providing a variable band width with incidental 
detuning, it will be understood that any other 
type of filter having incidental detuning may be 
equally Well employed. I therefore do not Wish 
to be limited except in accordance with the 
following claims. 
What I claim is: 
1. A variable band width filter comprising two 

portions each including a pair of resonant 
coupled circuits, resistive means for varying the 
coupling between the pair of resonant circuits of 
one portion and incidentally shifting in one di 
rection the mid frequency of the transmitted 
band of said filter portion, means for varying 
the coupling between the pair of resonant circuits 
of the Second portion and incidentally shifting in 
the opposite direction the mid frequency of the 
transmitted band of Said Second filter portion, 
and means for simultaneously varying both of 
Said means for Varying Said Couplings in Such a 
relation as to maintain constant the mid fre 
quency of the transmitted band of said variable 
band width filter. 

2. In combination, a variable band width filter 
comprising two portions, means for varying the 
coupling between elements of one portion and in 

2,205,075 
cidentally shifting in one direction the mid fre 
quency of the transmitted band of said filtel' 
portions, means for varying the coupling between 
elements of the second portion and incidentally 
Shifting in the opposite direction the mid fre 
quency of the transmitted band of said second 
filter portion, means for simultaneously varying 
both of Said varying coupling means in such a 
relation as to maintain constant the mid fre 
quency of the transmitted band, and a second 
filter including two maxima of response, both of 
Said filtel's being arranged for successive transfer 
of Signals therethrough, the said maxima, of re 
Sponse of Said Second filter being arranged to 
coincide With the minima of response of Said first 
named filter whereby to produce substantially 
uniform transmission of Signals over the maxi 
Inhum band width of said first named filter. 

3. In a variable width band-pass filter, a first 
pair of tuned circuits resonant to the same fre 
quency, a link circuit including a resistance for 
coupling Said tuned circuits, the variation of said 
resistance from high to low values resulting in 
respectively a highly selective response and a wide 
band response with incidental shift in one direc 
tion of the mid frequency of the transmitted fre 
quency band, a Second pair of tuned circuits res 
Onant to the Same frequency as the first men 
tioned circuits, means including a resistance for 
CQupling Said Second pair of tuned circuits, the 
Variation of said resistance from high to low 
Values resulting in respectively a highly selective 
response and a wide band response with inci 
dental shift of the mid frequency of the trans 
mitted band in a direction opposite to that of 
the frequency shift of the first pair of tuned 
circuits, and means for simultaneously varying 
Said resistances. 
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