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This invention relates to an improved band 
paSS filter with means for Varying itS normal in 
variable wave length, especially designed for 
narrOW frequency bands. 
In the communication arts there frequently 

arises the demand for a filter adapted to filter or 
Separate from a frequency mixture or spectrum 
a definite frequency or a very narrow range or 
band of frequencies, While cutting off or Sup 
pressing all other frequencies as thoroughly as 
feasible. For this purpose, oscillation or reson 
ance circuits or complicated filiter chains and 
filters of a kind known in the earlier art are per 
fectly Suited. However, if for some reason or an 
other the entire frequency band is shifted, the 
result is that the UnVaried or inVariable filter 
Separates a Wrong frequency range. In fact, in 
instances of this kind, re-adjusting of the filter 
is necessary. If the transmission range of the 
filter is large compared With occurring frequency 
shiftS, this case Will not arise. But if the range 
or band to be transmitted is extremely narrow, 
for example, if the filter is to be º employed for 
the purpose of filtering from the aggregate fire 
quency Spectrum coming in from a station the 
carrier or the like, the case Will often arise where 
for reaSons of a Slight frequency change the par 
ticular frequency to be filtered out of the spec 
trum falls out of the range of transmission of the 
filiter. Manual alterations in the filter itself are 
liable to lead to the identical result. Instead of 
making re-adjustment by hand in cases of this 
kind, the suggestion is made according to this 
invention to insure the re-setting automatically. 
Fundamentally Speaking, SULCh an automatic de 
vice may be built in the manner set forth in the 
following detailed description which is accom 
panied by a drawing in Which Figure 1. Shows an 
embodiment of the invention while Figure 2 
shows a modification thereof and Figure 3 shows 
a further modification. 

Referring to Fig. 1, il denotes the filter actuated 
by means of the tuned circuit coupling elements 
being arranged, 2 is a means to indicate phase 
differences. This indicator device 2 is actuated 
by means of the tuned circuit coupling elements 
being arranged with the oscillations being slightly 
detuned ahead and above that of the normal 
tuning of the filter so that it changes the phase 
difference between the input and the output of 
the filter inside the range of transmission with 
the frequency to a marked degree, the filter cir 
cuit arrangement i may be So chosen that for 
frequencies Which fall in the middle of the range 
of transmission of the filter, the needle 2” of the 
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phase indicator device 2 will be in the position of 
rest or in neutral, while for higher frequencies it 
indicates or defects in one direction, and for loW 
er frequencies in the opposite direction. The indi 
cator device 2 by the intermediary of two con 
tacts 3 and 4 controls the direction of rotation of 
a motor 5 which, in turn, sets a variable element 
Of the filter fi until the center of itS band-paSS 
range again coincides with the desired working 
frequency. Instead of adjusting the variable 
element of the filter mechanically by the rota 
tion of motor 5, it is feasible to connect or dis 
Connect the circuit by means of contacts 3 and 2’ 
of the phase indicator device 2, for example, a 
heater body or element located adjacent a quartz 
Crystal of the filter Whose frequency is altered by 
a heater So that the band-pass transmitted by 
the filter may be shifted by an increase or de 
crease of temperature as shown in Figure 2. This 
latter method is particularly recommendable 
Whenever the filter has very low thermal capacity 
so that it will be rapidly affected by and respond 
to fluctuations in the temperature of the ambient, 
for instance, as in the case where resonators used 
in the filter consist of piezo-electric quartz crys 
tals. 
A further modification of the inventi On is 

ShoWn in Figure 3 wherein the bandpaSS filter 
COmpriSeS a pair of reactive impedances 6, 7, 
coupled by tuning fork 8. The resonant frequen- : 
cy of the fork 8 varies with the temperature so a 
heating element 9 is placed adjacent to the fork 
in order to vary the frequency passed through the 
band-pass filter. The heating element 9 is con 
nected to or disconnected from the power supply 
--, - by means of stationary contact 3 and mov 
able contact 2” of the phase indicator device 2 in 
the same way as in the modification of Figure 2. 
The present arrangement is substantially use 

full in connection with line-synchronized chain 4 
broadcasting. If a control frequency falling in 
Side the audible range is transmitted from the 
master broadcast station over a wire line to the 
Subsidiary station, and if the incoming frequency 
is there multiplied up to the radiating high fre 
quency, then slight and irregular phase shifts 
OCCUrring On the line are appreciably amplified by 
the frequency multiplication and they will later 
appear in the Operation of a chain of transmitter 
Stations inside districts of joint reception in the 
form of disturbing noises. Providing a narrow 
band-pass filter, say, With a tuning fork at the 
output end of the line in order to Smooth down 
these sudden leaps or shifts, then it will be ex 
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pass filter sufficiently constant if selectance is to 
be kept adequately good. It will be noted that 
if the transmission filter is chosen so narrow that 
by its action undesired disturbance Will be cut 
Off dependably, great difficulties Will be encount 
ered in the attempt to push the constancy of the 
filter so high that it will actually keep Sufficiently 
in registry With the incoming frequency. Ac 
Cording to present day practice the coupling be 
tween the tuning fork and the line is made so 
close that even appreciable departures between 
the natural frequency of the tuning fork and the 
incOming frequency will not occasion any disturb 
ances in operation. By the Use of the idea un 
derlying this invention, namely, of automatically 
influencing the frequency of the tuning fork in 
Such a Way that it Will always register with the 
incoming line frequency, the said difficulties are 
ObViated. 

| claim: 
1. A band-pass transmission circuit including 

a, filter having reactive impedance elements at 
least one of Which is variable to vary the normal 
frequency of said circuit, an input and an output 
for Said circuit, a phase indicator connected be 
tWeen Said input and Output and means actuated 
thereby for varying said variable element. 

2. A. bandi-pa:SS transinisSiC:n Cilircuit includ 
ing a filter having reactive impedance elemer1's 
at leaSt One of Which is vairia blae to vary the nor 
Final frequency Of Said circuit, ain input and am 
Olltpuit for Said circuit, a phase indicator con 
nected betWeen Said input and Cutput, and me 
chanical imeans actuated thereby for Varying said 
Variable element. 

3. A band-pa:SS transmission circuit including 
a filter having reactive impedance elements at 
least one of which is variable in response to a 
Variation in temperature to vary the normal fre 
quency of Said circuit, a heating element located 
adjacent said variable element, an input and an 
output for Said circuit, a phaSe indicator con 
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nected between saíd input and output, and means 
actuated thereby for varying the temperature of 
said heating element. 

4. A band-pass transmission circuit including 
a filter having reactive impedance elements at 
least one of which is variable to vary the normal 
frequency of said circuit, said variable element 
comprising a quartz Crystal and a heating elle 
ment located adjacent thereto, an input and an 
output for said circuit, a phase indicator con 
nected between said input and output and means 
actuated thereby for varying the temperature of 
Said heating element. 

5. A band-pass transmission circuit including a. 
filter having reactive impedance elements at 
least one of which is Variable to Walry the normal 
frequency of said circuit, said variable element 
COmprising a tuning fork and a heating element 
located adjacent thereto, an input and an Output 
for Said circuit, a phase indicator connected be 
tween said input and output and means actuated 
by said phase indicator for varying the tempera 
ture of Said heating element. 

6. A transmission band-pass filter having input 
and Output circuit, a filter haWing reactive imped 
ance elements at least one of which is variable, Said 
filter coupled to the input and output circuitS, 
means for Slightly changing the normal working 
frequency of said bandpass filter, said means com 
prising a phaSe indicating device coupled to Saidi 
input and output circuits, a fixed electrical con 
tact located at each side of said indicator, a mov 
able electrical contact actuated by said indicator, 
an electrical rotating device connected to the 
movable contact of said phase indicator, a Source 
Of energy C0nnected betWeen Said electrical ro 
tating device and Said fixed contacts, and a me 
chanicai Coupling betWeen Said Variable element 
of Said reactive impedance elements and said 
electrical rotating device. 
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