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This invention relates generally to band-pass 
selectors tunable over a wide range of frequen 
cies with uniform band width and, while the se 
lector of the invention is of general utility, it is of 

5 particular utility as a tunable band-pass selec 
tor circuit for a modulated-carriertelevision re 
ceiver adapted to receive signals from any se 
lected one of a plurality of transmitting stations. 

It is sometimes desirable to provide in high 
frequency signal-translating apparatus alband 

' pass selector tunable over a wide range of fre 
quencies and of uniform band width. For in 
stance, such selective circuits are highly desira 

l0 

ble in a television receiver adapted to receive sig-. 
nals from any selected one of a plurality of trans 
mitting stations operating on different frequen 
cies, since the modulation-band widths of all 
such transmitting, stations are substantially 
equal. Therefore, it is ‘desirable to provide selec 

‘” predetermined band width and which may be 
tuned to the frequency of any selected transmit— 
ting station. However, tunable selector circuits 
generally have the undesirable feature that the 
pass band of the ‘selector varies as the selector is 
tuned to shift the means frequency of the pass 
band. In-order to maintain a uniform band width 
over a wide tuning range, relatively complicated 
mechanical arrangements have been utilized, in 

30 some instances in the prior art, to} provide the 
desired variation of the coupling between the cou 
pled tuned circuits of a selector as the tuning 
of the circuits is adjusted to vary the mean fre 
quency of the pass band of the selector. Other 
prior-art selectors have utilized a combination of 
?xed coupling-reactance elements of both kinds 
by which any desired variation in the coe?icient of 
coupling could be approximated over the tuning 
range. The adjustable reactance elements for 
tuning the various circuits of selectors of the 
last-mentioned type have been of the same kind. 
This type of tunable selector only approximates 
the desired variation of coupling and uniform 
bandwidth over the. tuning range. . 

It is an object of the present invention to pro 
vide a band-‘pass selector which is tunable over a 
wide. range of frequencies with uniform band 
width and which is not subject to the above 
mentioned disadvantages. ' 

It is afurther object of the invention to pro 

4.0 

tive circuits for the receiver which pass only a 

(Cl. 178-44) 4 

vide a simpli?ed band-pass selector tunable over 
' a wide range of frequencies with uniform band 
width. ' 

It is still another object of the invention to pro- ' 
vide a selector tunable over a wide range of fre- 5 

_ quencies with uniform band width and compris 
ing a single ?xed reactance-coupling element be 
tween the tunable circuits of the selector. ‘ 
,In accordance with the invention a band-pass 

selector tunable over a wide range of frequencies 
with uniform band width comprises ‘a capaci~ 
tance-tunable circuit and an inductance-tunable 
circuit coupled by a ?xed reactance coupling ele 
ment. The kind of reactance of this ?xed react 
ance element is so chosen with respect to its man 
ner of coupling between the tunable circuits that 
the resulting coe?icient of coupling between the 
vtunable circuits isinversely proportional to the 
mean frequency of the pass band of the ?lter as 
it is tuned over its range‘. A uniform band width 
is obtained by tuning both of the tunable circuits 
to any given frequency within the tuning range. 
In accordance with a preferred embodiment of 

the invention, the ?xed-coupling reactance ele 
ment is a ‘condenser which is included in series in 
both of the tunable circuits. Also, in the pre 
ferred embodiments of the invention, unicontrol 
means are provided for simultaneously ‘adjusting 
the tuning elements of the selector so that both 
tunable circuits are atall times tuned to the same 
frequency. » 1 . 

For a better understanding of the'present in 
vention, together with other and further objects 
thereof, reference is had to the following de 
scription taken‘in connection with the accom 
panying drawing, and its scope will be pointe 
out in the appended claims. - 
In the accompanying drawing, Fig. lis a circuit 

diagram of a tunable constant—k band-pass ?l 
ter half-section embodying the invention; Fig. 2 
illustrates the band-pass characteristics of the 
tunable band-pass selectors of the invention; Fig. 
3 is a circuit diagram of a form of the invention 
utilizing a ?xed capacitance element as the cou 
pling element thereof; Fig. 4 is a circuit diagram 
of a form of the invention utilizing a ?xed in 
ductance element as the coupling element there 
of; Fig. 5 is a diagram of a circuit in which the 
effect of any incidental inductance in series with 
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of a circuit in which the effect of incidental ca 
pacitance across the ?xed coupling inductance of 
Fig. 4 on the band width of the selector is com 
pensated; Fig. 7 is a diagram of a circuit in which 
the e?ect of incidental capacitance of the ?xed 
inductance of the circuit of Fig. 3 on the band 
width is compensated; Fig. 8 is a diagram of a 
circuit in which the effect of the inherent capaci 
tance‘ of the variable inductance of the circuit of 
Fig. 3 on the band width is compensated: Fig. 9 
is a circuit diagram of a selector of the invention 
utilized as a selective circuit in a television re 
ceiver; while Fig. 10 illustrates a modi?cation of 
the circuit of Fig. 9. 

Referring now more speci?cally to Fig. 1 of the 
drawing, there is shown a band-pass selector of 
the invention which is derived from a constant-k 
band-pass ?lter half-section. The half-section 
comprises a series resonant circuit including in 
ductance L1 and capacitance C1 as a mid-series 
arm and a parallel-resonant circuit including in 
ductance L: and capacitance C: as a shunt arm. 
Proper terminating resistances R, R, matching 
the image impedance of the ?lter at its terminals, 
are shown, which resistances may he provided in 
practice or may be modi?ed in values or com 
prised in whole or in part in the inherent re 
sistance of associated circuits. Capacitance C1 
and inductance La are adjustable. The circuit of 
Fig. 1 thus comprises a capacitance-tunable cir 
cuit including elements R, Li, C1, C2 and‘an in 
ductance-tunable circuit including elements In, 
C2. Fixed reactance element C2 is of such type 
with respect toits manner of coupling. between 
the tunable circuits as to provide a resultant co 

' ef?cient of coupling inversely proportional to 

45 

frequency. The following equations apply to the 
circuit of Fig. 1: , 

(1) 

where, A0: is the width of the pass band of the ' 
circuit, in angular-frequency, and we is the mean 

, angular frequency of the pass band. 

50 
From Equations 1 and 2, it will be seen that the 

width of the pass band Aw is independent of ‘the 
mean frequency of the pass band, which is vari 
able only with the values of adjustable capaci 
tance C1 and adjustable inductance In. It is 
therefore’ apparent that the circuit of Fig. 1 is 
tunable over a wide range of frequencies with 
uniform band width. 

It will be understood that the circuit of Fig. 1 
- can be utilized with each pair of terminals ter 
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minated in resistance equal to the nominal image 
impedance of the ?lter or it can be utilized with 
terminal nesistors of modi?ed values coupled to 
one or both of the pairs of terminals. Both pairs 
of terminals must be terminated with proper re 
sistance for critical damping while, if only one 
pair of terminals is resistance-terminated, there 
is an advantage that a greater transfer ratio 
through the ?lter is procured. - - 

Several half-sections like that of Fig. 1 may 
be connected in succession if a closer approach 
to an ideal ?lter‘ is desired. . , 
In Fig. 2, there are shownthe bandépass char 

acteristics of the selector circuit of Fig. l. for. 
two different values of mean frequency are,‘ iden 
tified as 0101 and (402 respectively, indicating that 
such characteristics are of uniform width and 
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" of the selector is compensated; Fig. 6 is a diagram similar shape irrespective of the mean fre 
quency to which the selector is tuned. 
By an impedance transformation, the circuit 

of Fig. 3 may be derived from the circuit of Fig. 1. 
Circuit elements in this and the succeeding 
?gures corresponding to circuit elements of Fig. 
1 have been given the same reference characters. 
The circuit of Fig. 3 includes a capacitance-tim 
able ?rst circuit, including ?xed inductance L1 
and variable capacitance C1, and an inductance 
tunable second circuit, including variable induc 
tance L2 and ?xed capacitance C2, coupled by a 
?xed coupling condenser Cc. The following sim 
pli?ed equations apply to the circuit of Fig. 3, 
if the band-width is much less than the mean 
frequency of the band: 

, where, 

k is the coe?icient of coupling between the 
tunable circuits; 

X4: is the reactance of condenser- Cc; 
X1 is the reactance of the reactance elements 

of one type in the capacitance-tunable 
circuit; and - I _ 

X: is the reactance of the reactance elements 
of one type in the inductance-tunable 
circuit. 

Noterminals have been shown in the circuit of 
Fig. 3 for the reason that the resonance char 
acteristics of each tunable circuit affect the other 
so that input and output terminals may be lo 
cated at various selected points in the network. 
In considering the operation of the circuit of 

Fig. 3, it will be seen that the characteristics and 
operation thereof are generally similar to those 
of the circuit of Fig. 1. Equation '4 indicates 
that the circuit of Fig. 3 is one in which the co 
e?lcient of coupling is inversely proportional to 
the mean frequency of the pass band of the selec 
tor which. is the correct relation for uniform 

. band width; that is, the width of the pass band is 
dependent only on the values of the ?xed reac 
tance elements Ce, C2, Ll. Therefore, the desired 
uniform band width is obtained while tuning 
both the capacitance-tunable circuit and the in 
ductance-tunable circuit to any selected fre 
quency within the tuning range. While it is de 
sirable that the capacitance-tunable circuit and 
the inductance-tunable circuit be tuned substan 
tially to the same frequency, it will be understood 
that the unicontrol arrangement indicated in the 
drawing may be omitted. ' 
The circuit of Fig. 4 may be derived from the _ 

circuit of Fig. 1 by another impedance trans 
. formation, leading to a ?xed inductance coupling 
between the twov tunable circuits. The circuit 
of Fig. 4 comprises a capacitance-tunable circuit, 
including ?xed inductance L1 and adjustable 
capacitance C1, and an inductance-tunable cir 
cuit, including adjustable inductance In and ?xed 
capacitance C2. The tunable circuits are coupled 
by a ?xed inductance Lc. The following simpli 
?ed equations apply to the circuit of Fig. 4 if 
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the band-width is much less than the mean fre 
quency: ' 

, B: 
k=-—<<1 (6) 1/313: 

k=——--1/“’°L‘ --—1- £1 (7) 
'tlwocz/woLi ML‘ Cr 

1 L ’ 

Aw=kwo=rc (8) 
where, ' 

Be is the susceptance of inductance Ll. _ 
B1 is the susceptance of one arm of the capaci 

tance-tunable circuit, and ' 
B2 is the susceptance of one arm of the induc 

' tance-tunable circuit. _ . 

Incidental inductance in series with the coup 
ling capacitor Cc of Fig. 3 may have the undeslr- 
able effect of causing variation of the band width 
of the selector circuit as its frequency is adjusted 
over the tuning range. A circuit for compen 
sating for this undesirable effect is shown in 
Fig. 5. The circuit of Fig. 5 is in all respects 
identical with the circuit of Fig. 3 except that the 
incidental inductance in series with the coupling 
capacitance Co is indicated as Lo’ and a compen 
sating capacitance Cc" is added. The following 
equations applicable to the circuit of Fig. 5, are 
derived upon the premise that ‘the net change 
of coupling due to the addition of elements Le 
and Cc" is zero: g _ > 

where k’ is the net change in coe?icient or coup- . 
ling. Therefore, 

,,=LeIC2 ’ ‘Cc ——L1 (10) 
Incidental capacitance across the coupling in 

ductance Le 01' Fig. 4 may have a similar detri 
mental‘ effect on the band width of the selector 
of Fig. 4., A circuit for compensating for the 
e?ect of this incidental capacitance is shown in 
the circuit of Fig. 6. The circuit of Fig. 6 is iden 
tical with that of‘Fig. 4 with the exception that 
the incidental capacitance across inductance Le 
is represented as Ce’ and‘ a compensating in 
ductance Le" is included in a common portion of 
the two tunable circuits; that ,is, in series with 
each of the tunable circuits. The following 
equations for compensation apply to the circuit 
of Fig. 6: V 

'C'JL, Lang-T,’- (12) 
Incidental‘ capacitance, across the ?xed in 

ductance ot the circuit of Fig. 3 may also have. a 
similar detrimental effect on the band-pass char-‘‘ 
acteristics of the circuit. In Fig. '7 there ‘is shown 
an arrangement for compensating for this eifect. 
The circuit of Fig. 7 is identical with that of Fig. 
3 exceptthat the incidental capacitance across 
inductance L1‘ is represented as Cc’ and a com 
pensating capacitance Ce"- The . adjustable 
capacitance C1‘ and the'?xed capacitance C: of 
the circuit of Fig. 7 have a common terminal 
and capacitance C6" ‘is connected between the 

"(11) 

3 
other terminals of these elements. The condi 
tion for compensation is the condition for. bal 
ancing the bridge whose tour arms are the ele 
ments in this relation: . _ ' 

Ce’ Cl 

Therefore, 
”=C<:IC2 Ca -—CC (14) 

Inherent capacitance across the variable in 
ductance. L: of Fig. 3 may also have a similar 
detrimental e?'ect upon the band width of the 
circuit. A circuit for compensating for this in 
cidental capacitance is shown in Fig. 8. .The cir 
cuit of Fig. 8 is identical with that of Fig. 3 -ex 
cept that the incidental capacitance across vari 
able inductance L2 is represented by Cc’, and 
compensating capacitance Cc" is connected in 
series with the coupling capacitance Cc, although 
the two elements Ce and Ca" may be embodied in 
a single physical element. The following equa 
tions for compensation are applicable to the cir-' 
cult of Fig. 8: ' 

(15) 

where, k'/k is-the ratio of the change in cou 
pling k’ due to the addition of elements Cc’ and 
Ce" to the coupling k without these elements. 

Therefore, 

Cc " = 

It will be understood that other incidental 
coupling e?ects may exist in the circuits of Fig. 
3 or Fig. 4 and that any or all of these may'be 
compensated by an extension of the principles 
illustrated in the compensating circuits of Figs. 
5-8, inclusive. ' > 

_ In Fig. 9 there is shown a tunable selector cir 
. cuit in accordance with the invention utilized as 
the input selector in a modulated-carrier tele 
vision receiver. The receiver illustrated is'of the 
superheterodyne type and includes a doublet 
antenna iii- coupled by a selector 9, constructed 
in accordance with the invention," to the ?rst 
tube H of the receiver. 
ment the parts of the circuit constituting the 
present invention, the receiver comprises the 
modulator tube ii, an oscillator l2 coupled to 
the input. electrode of modulator ll through a 
condenser l2, together with the following ele 

- ments connected in cascade in the order named: 
An intermediate-frequency ampli?er H, a de 
tector IS, a video-frequency ampli?er l6, and an 
image-reproducing device i1, which may be a 
cathode-ray signal-reproducing tube. It will be 
understood that suitable scanning apparatus for 
the image-reproducing device I’! and synchron 
izing apparatus therefor is included in the unit 
l6. wThe portions of the receiver described 
above may all be of conventional well-known con 
struction so that detailed illustrations and dc: 
scriptions thereof are deemed to be unnecessary. 
Referring brie?y, however, to the operation of 

the system described above, television signals in 
tercepted by antenna II are selected by selector 
9 and supplied to modulator ll wherein they 
are converted to intermediate-frequency signals 
which in turn are selectively ampli?ed in inter 
mediate-frequency ampli?er I4 and delivered to 
detector IS. The modulation components of the 
signal are derived bylthe detector lland are 

Neglecting for the mo-, 
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supplied to the video-frequency ampli?er I 6 
wherein they are ampli?ed and from which they 
are supplied in the usual manner to a brilliancy 
control element of the image-reproducing device 
‘IT. The intensity of the scanning beam of device 
H is thus modulated or controlled in accordance 
with the light-modulation voltages impressed on 
the control element of the device H in the usual 
manner.‘ Synchronized scanning ?elds are gen- > 
erated and applied to the device ll, thereby to 
de?ect the scanning ray in directions normal to 
each other so as to trace a rectilinear scanning 
pattern on the screen of the tube and reconstruct 
the transmitted image. 
Referring now more particularly to the portion 

of the system of Fig. 9 embodying the present in 
I vention, there is shown a ?xed-inductance trans 

20 

30 

40 

50 

05 

70 

75 

former comprising primary windings 29, 2i, 
coupled by condensers 22 and 23 and transmis 
sion line 24 to antenna l0, and secondary wind 
ings 25. 26 having common terminals. windings 
25 and 25 are schematically illustrated in the 
drawing as being wound in opposite directions. 
In order to provide an adjustable selector cir 
cuit of the general type of Figs. 3 and'5 and, 
utilizing inductances 25 and 26 connected in par 
allel as the ‘?xed inductance element‘ of the 
capacitance-tunable ?rst circuit thereof, there 
are provided condensers 21, 28, 29 which may be . 
selectively connected into the tuned circuit by 
means of a switch 30. The‘inductance-tunable 
second circuit of the selector comprises an in 
ductance 3i, together with inductances 32 and 
33 which may be selectively‘ included in series 
with inductance 3| by means of a switch 3'3, to 
provide three values of inductance required for 
the three frequency bands to which the receiver 
of Fig. 9 is tunable. The tunable circuit includ~ 
ing inductance 3i is'tuned by capacitance 36, 
shown in dotted lines, for the reason that it may 
be comprised in whole or in part of the input 
electrode capacitance of vacuum tube Ii. A ?xed 
coupling condenser 31, shunted by grid leak 38, 
is effective to couple the two tunable circuits of 
the selector. Condenser 40, shown in dotted 
lines, to represent, in‘ part or in whole, inherent 
circuit capacitance, serves to compensate for in 
herent inductance which may be present in series 
with coupling condenser 3'8. 
The corresponding elements of Figs. 3, 5 and 9 

are as follows: 

Fig 3 ’Fig 5 Fig.9 

01 0| 27,28,29 
L1 25, 26 

Cr C: 36 
L2 31,32,212 

Ca Ca 
L.’ 
C." (40) 

Oscillator l2 comprises a tuning switch M 
ganged for unicontrol with switches 30 and 34. 
It will be understood that switch 4| is effective to 
insert various tuning elements in the oscillator 
frequency-determining circuit to provide the re 
quired intermediate frequency for any desired 
received signal. 
The design relations in Fig. 9 are chosen with 

reference to the band-pass selector to secure the 
damping required to give the same shape of 
resonance curve for any pass band to which the 
selector may be tuned. The requirement is uni 
form effective series resistance in the capaci 
tance-tunable ?rst circuit and uniform effective 

8,196,881 ' 

zshunt conductance in the inductance-tunable 
second circuit. ‘ 

In the application of the selector of Fig. 9, it is 
desired to secure maximum voltage ratio from 
the antenna in to the grid of tube l l. The resist 
ance of the antenna and the line 2d cause the 
line to present uniform resistance in the primary 
circuit 20, 2|, 22, 23. This primary circuit is 
designed to couple uniform resistance effectively 
in series with the secondary or capacitance-tun 
able ?rst circuit of the selector comprising in 
ductances 25 and 26 in parallel. In order to 
secure this uniform resistance, the primary cir 
cuit is self-resonant at a frequency near the 
lower limit of the tuning range and has such 
small reactance that it is about half-critically 
damped by the line resistance. 
‘The amount of uniform resistance coupled into 

the capacitance-tunable ?rst circuit of the selec 
tor is determined by the-mutual inductance be 
tween primary and secondary circuits, measured 
with primary inductances 20, 28 in series and 
secondary inductances 25, 25 in parallel. This 
amount of resistance is preferably adjusted to 
secure sumcient damping of the ?rst tunable 
circuit of the selector so that no damping of the 
second tunable circuit is required. This is the 
condition for maximum voltage ratio from the 
antenna III ,to the grid of modulator tube Ii. 
However, if there is any damping of the second 
tunable circuit, it should be by uniform effective 
shunt conductance in order to assure uniform 
effect on the shape of the resonance curve. The 
reason for unusual arrangement of the trans 
former 20, 2|, 25, 26 is to secure a symmetrical 
coil assembly for coupling the balanced primary 
circuit with the unbalanced secondary circuit. 
Such a transformer is described by applicant in 
his paper entitled “Measurement of vacuum-tube 
capacities by a transformer balance}! Pro 
ceedings I. R. E., April, 1928, p. 476.. 
Inasmuch as the inductance-tunable second 

circuit of selector 9 requires constant capacitance 
and constant shunt conductance, which may be 
zero,_'it is important that the input conductance 
of vacuum tube ll be constant, preferably zero, 
over the frequency range. For this purpose, there 
is provided an inductance 42 in the" screen cir 
cuit of the tube II which, together with the in 

. herent capacitance between the screen and the 
control electrode of tube ll, indicated in dotted 
lines in the drawing as capacitance 44, completes 
a feedback circuit to maintain the effective input 
conductance of tube H substantially zero. Since 
the grid conductance of vacum tube II, which is 
principally that due to the transit time of elec 
trons, is proportional to the square of the fre 
quency, it is desirable to proportion the feed 
back conductance g: in accordance with the fol 
lowing expression: 

‘"gUm (01000)) : "3020M," where C33 is the grid-screen capacitance 44 and 

- Ls is the screen inductance 42. . Since both the 
input conductance and the negative feedback con 
ductance are proportional to the square of the 
frequency, it is possible to make them‘ compensate 
each other over the entire frequency range. This 

p: esent disclosure is disclosed and claimed in ap 
plicant’s divisional application, Serial No. 277,862, 
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input conductance compensating feature. of‘the ' 
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filed June 7, 1939, and assigned to'the same as- . ‘ 
signee as the present application. 
From the foregoing, it will be clear that, as 

the switches 30, 34, and 4| are operated to ad 
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just the tuning of the selector to any selected 
one of the three frequency bands to which the 
system is tunable, the band-pass characteristic 
is maintained uniform in width and of a con~ 
stant shape. 
A different arrangement for maintaining a sub- ' 

stantially zero effective input conductance in 
vacuum tube I I is shown in Fig. 10, which shows 
only a portion of the selector circuit, the remain 
ing- parts being similar to the circuit of _Fig. 9. 
In order to compensate for the input conduct 
ance, an inductance 45 is inclined in the cathode 
circuit of tube II and is inductively coupled to 
the ?xed inductance 3| of the inductance-‘tun 
able circuit. In the circuit of Fig. 10, the feed 
back conductance gg varies with frequency as 
follows: ' 

where ' 

M is the mutual inductance between induct‘ 
ances 3| and 45; 

L2 ,is the total inductance of the inductance 
tunable circuit of the selector; and ' 

C2 is the total capacitance of the inductance 
tunable circuit of the selector, namely that 
of condenser 36. 

In Fig. 10, as in Fig. 9, the input conductance 
and the negative feedback conductance are pro 
portional in magnitude so that they compensate 
each other over the frequency range. 
While there have been described what are at 

present considered to be the preferred embodi 
ments of the present invention, it will be ‘obvious 
to those skilled in the art that various changes 
and modi?cations may be made therein without 
departing from the invention, and it is, therefore. 
aimed in the appended claims to cover all such‘ 
changes and modi?cations as fall within the true 
‘spirit and scope of the invention, 
What is claimed is: _ f 
1. A band-pass selector tunable over a wide 

range of frequencies with uniform band width 
comprising, a capacitance-tunable circuit, an 
inductance-tunable circuit, and a ?xed reactance 
element coupling said circuits, said reactance ele 
ment being of such type with respect to its man‘ 
ner of coupling between said circuits that the 
resulting coe?icient of coupling is inversely pro 
portional to frequency, whereby said bandwidth 
is maintained uniform as said circuits are tuned 
simultaneously to any frequency within said 
range. - 

2. A band-pass selector tunable over a wide 
range of frequencies'with uniform band width 
comprising, a capacitance-tunable circuit, an in 
ductance-tunable circuit, and a ?xed capacitance 
coupling said circuits, the manner of coupling 
of said ?xed capacitance between said circuits 
being so chosen that the resulting coe?icient of 

_ ‘coupling is inversely proportional to- the fre 
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quency, whereby said band width is maintained 
uniform as said circuits are tuned simultaneously 
to any frequency within said range. 

3. A band-pass selector tunable over a wide 
range’ of frequencies with uniform band width 
comprising, a capacitance-tunable circuit, an in 
ductance-tunable circuit, and a ?xed capacitance 
common to said tunable circuits, the-mannerof 
coupling of said ?xed capacitance between said‘ 
circuits being so chosen that the resulting co 

‘ emcient of coupling is inversely proportional to 
frequency, whereby said band width ismain 

, (l8) ’ 

, 5 

tained uniform as said circuits are timed simul- ' ’ 
taneously to any frequency within said range. > 

4. A band-pass selector tunable over a wide 
range of frequencies with uniform band width 
comprising, a capacitance-tunable circuit, an in. 
ductance-tunable circuit, and‘, a ?xed inductance , 

said ?xed inductance between said circuits being 
so chosen that the resulting coe?icient of cou 
pling is inversely proportional to the frequency, 
whereby said band width is maintained uniform 

_ coupling said circuits, the manner of coupling of ' 

10 

as said circuits are tuned simultaneously to any 
frequency within said range. . 

5. A band-pass selector tunable over a wide 
range of frequencies with uniform band width‘ 
comprising, a capacitance-tunable circuit, an in-_ 
ductance-tunable circuit, ‘and a ?xed inductance 
coupling element, said circuits being coupled in 
parallel through said inductance coupling ele 
ment, whereby said band width is maintained 
uniform as said circuits are tuned simultaneousl ‘ 
to any frequency within said range. ' 

6. A band-pass selector tunable over a wide 
range of frequencies with uniform band width 
comprising, a ?rst resonant circuit including in 
series an adjustable'capacitance, a ?xed capaci 
tance and a ?xed inductance, and a second reso-~ 
nant circuit including in series said ?xed capaci 
tance, another ?xed capacitance and an adjust 
able inductance, whereby said ‘band .width is 
maintained uniform as said circuits are tuned 
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simultaneously to any frequency within said ' 
range. 

'7. A band-pass'selector tunable over a wide 
range of frequencies with uniform band width 
comprising, a capacitance-tunable circuit includ 
ing an adjustable capacitance and a ?xed in 
ductance in parallel, aninductance-tunable cir 

' cuit comprising a ?xed capacitance and an ad 
justable inductance in parallel, and a ?xed in 
ductance coupling element, said circuits,being 
coupled in parallel through said inductance cou 
pling element, whereby said band width is main 
tained uniform as said, circuits are tuned simul 
taneously to any frequency within said range. 

8. A band-pass selector tunable over a wide 
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range of frequencies with uniform band width 7 
comprising, a capacitance-tunable circuit, an 
inductance-tunable circuit, and ‘a ?xed react 
ance element coupling said circuits, unicontrol 
means for simultaneously adjusting the tuning 
elements of, said circuits to tune them to the 
same frequency, the kind of reactance of said, 
coupling element being so chosen with respect 

' to its manner of coupling between said circuits 
that the resulting coefficient of coupling is in 
versely proportional to the frequency, whereby 
said band width is maintained uniform as said 
circuits are tuned simultaneously to any fre 
quency within said range. 

9. A band-pass selector tunablev over a wide 
range of frequencies with uniform band width 
comprising, a capacitance-tunable circuit, an 
inductance-tunable circuit, and a ?xed react 
ance element coupling said circuits, the react 
ance of said element being of such type with 
respect to its manner of coupling between said 
circuits that the resulting coemcient of coupling 
is inversely proportional to the frequency, said 
selector comprising incidental reactance tending 
to disturb the uniformity of said band width as 
said selector is tuned over its range, and means 
for compensating the effect of said incidental 
reactance on the width of ‘the pus band of said 
selector, whereby said band width is maintained 
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.6 
uniform as said circuits are tuned simultane 
ously to any frequency within said range. 

10. A band-pass selector tunable over a wide 
range of frequencies with ‘uniform band width 

‘ comprising, a ?rst resonant circuit including in 
series an adjustable capacitance, a ?xed capaci 
tance and a ?xed inductance, and a second reso 
nant circuitincluding in series said ?xed capaci 
tance, anuher ?xed capacitance and an adjust 
able inductance, incidental inductance in series 
with said ?rst-mentioned ?xed capacitance tend 
ing- to disturb the uniformity of said band width 
as said selector is tuned over its frequency range, 
said adjustable capacitance and said other ?xed 
capacitance having a common terminal, and 
means comprising an additional‘ capacitance cou 
pled between the other terminals of said adjust 
able capacitance and said other ?xed capacitance 
to compensate for the effect of said incidental 
inductance on said band width,’ whereby said 
band width is maintained'uniform as said cir 
cuits are tuned simultaneously to any frequency 
within said range. 

11. A band-pass selector tunable over a wide 
range of frequencies with uniform band width 
comprising, a ?rst resonant circuit including in 
series an adjustable capacitance, a ?xed capaci 
tance and a ?xed inductance, and a second reso 
nant circuit including in series said ?xed capaci 

tance, another ?xed capacitance and an adjust 
able inductance, incidental capacitance across 
said ?xed inductance tending to disturb ‘the uni 
formity of said band width as said selector is 
tuned over its frequency range, said adjustable 
capacitance and said other ?xed capacitance 
having a common terminal, and an additional 
capacitance connected between the other ter 
minals of said last-mentioned capacitances to 
compensate for the eifect of said incidental ca 
pacitance on said band width, whereby said band 
width is maintained uniform as said circuits are 
tuned simultaneously to any frequency within 
said range. 

12. A band-pass selector tunable over a wide 
range of frequencies with uniform band width 
comprising, a resonant circuit tunable primarily 
by adjustable capacitance, a resonant circuit tun 
able primarily by adjustable inductance, and a 
coupling between said circuits comprisingprimarily 
a single reactance element, said reactance element 
being of such type with respect to its manner 
of coupling between said circuits that the result 
ant coei?cient of coupling between said circuits 
is inversely proportional to frequency, whereby 
said band width is maintained uniform as said 
circuits are tuned simultaneously tov any fre» 
quency within said range. , 
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