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CORPORATION, OF NEW YORK, N. Y., A CORPORATION OF NEW JERSEY. 
BAND-RECEIVING SYSTEM. 

Application filed August 1, 1927, serial No. 209,650. 
The invention herein described relates to 

a system of receiving alternating currents in 
cluding a band of frequencies, particularly 
such a band of frequencies as comprise the 

5 transmission band of a modulated signal 
W8We. 

The general purpose of the invention is to 
receive the component frequencies of such a 
band with such uniformity as to avoid mate 

10 rial distortion of the modulated wave, and 
to exclude frequencies outside of the band 
which the system is designed to receive. An 
other purpose of the invention is to provide 
means for shifting the position of the band 

15 in the frequency scale at will, by a simple ad 
justment, so that the system may be readily 
adapted to receive modulated waves of any 
desired carrier frequency, including the side 
bands of such modulated waves. A particu 

20 lar object of the present invention is to secure. 
the band characteristic in a single unit of a receiving or amplifying system, such unit 
iving substantially uniform reception for all 
requencies within the band for which it is 

25 designed, with a sharp cut-off for frequen 
cies outside the desired band, thereby secur 
ing in a single unit of the system a high de 
gree of selectivity without distortion of the 
modulated signal wave. In one embodiment 

20 of the invention the band selector unit is 
combined with an antenna or other collector, 
and a compensating reactance is employed to 
compensate the indeterminate reactance in 
troduced by the collector and preserve the 
necessary symmetry of the system. Other 
features of the invention relate to the com 
bination of a plurality of such units, each 
having aband characteristic, in a receiving and amplifying system, giving a high degree 
of amplification over a band of frequencies 
with a high selectivity or power of excluding 
frequencies outside the desired band. Other 
desirable features of the invention are ex plained at length. 
When selectivity, or the power of separat 

ing a signal wave of one carrier frequency 

40 

from undesired waves of different carrier fre 
quencies, is accomplished by the usual method 
frequency characteristic of the receiver is es 
sentially peaked, since there is only one fre 
quency at which the capacity and induc 
tance reactances of the circuits are balanced. 
At any other frequency there will be an un 

employing a tuned circuit or circuits, the 

balanced reactance in the system which cuts 
down the response to such frequency. In re 
ceiving a modulated wave, comprising a band 
of frequencies, such a system will receive one 
frequency of the band effectively, and the 
other frequencies of the band less effectively 
or not at all, with resulting signal distortion. 
In the case where a plurality of synchro 

nously tuned circuits are employed in cas- . 
cade, selectivity is increased since the ampli 
fication at peak frequency is, increased in geometric ratio and the amplification at any 
other frequency is increased in a much smali 
er ratio, but this selectivity is necessarily se 
cured at the expense of tone quality, since 
the side bands are relatively reduced accord 
ing to the same law. It has been purposed 
to improve the reception of side bands by in 
troducing damping into the synchronously 
tuned circuits, but this only results in partial 
mitigation of the distortion and this mitiga 
tion is gained at the expense of selectivity. 
In my Patents Nos. 1,666,518, April 17, 

1928 and 1,682,874, September 4, 1928 and ap 
plication Serial No. 123,619 I have described 
means whereby substantially uniform recep 
tion is obtained at all frequencies included in 
the band of a modulated wave, the means spe 
cifically claimed in these patents and applica 
tion being the use of successive stages of am 
plification having different frequency char 
acteristics, and in combination producing a band characteristic. 
By means of the present invention I am 

able to secure a similar uniform band char 
acteristic in a single selector unit comprising 
a system of reactances so related to each 
other that they are mutually balanced, not 
merely at a single frequency, as in the case 
of the ordinary tuned circuit, but at a plu 
rality of frequencies included in a limited 
band. At any frequency outside of this 
band the reactances are not balanced. 

sponds with substantial equality to all the 
frequencies within its characteristic band, 
and is non-responsive to frequencies outside 
this band. When the system is suitably con 
structed as hereinafter described, the cut-off 
at the limits of the band is exceedingly sharp. 
By the use of such a selector. unit I am able 
to secure distortionless reception of the en 
tire band of frequencies included in a modul 
lated wave, and effectively eliminate the fre 

As a 
result of this property, the selector unit re 
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quencies of interfering waves. Because of 
the sharp cut-off this uniform band recep 
tion is accomplished without any loss of se 
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lectivity. Comparing the frequency char 
acteristic of my selector unit with that of a 
pair of selective circuits tuned by resonance 
it is found that the broadening of the band 
over the effective frequency range is accom 
plished without any increase of the width of 
the curve at its base, which determines the 
selectivity of the system. 
Any number of my band selector units may 

be employed in cascade. In one arrangement 
that is especially effective they may be used 
for example as coupling units in a multistage 
amplifier, thus securing increased signal 
strength and increased selectivity without 
impairing the uniformity of the band recep 
tion and hence without the increased distor 
tion by trimming the side bands which neces 
'sarily occurs when geometric tuning is em 
ployed. 
The construction of my band selector is so 

simple, and the means for compensating in 
determinate reactances so effective, that com 
plete symmetry or similarity may be readily 
secured in the several component circuit ele 
ments, so that common control means may be effectively applied to the frequency adjust 
ment. 
These features are illustrated and the appa 

ratus employed is fully explained in the ac 
companying drawings and in the following 
description. In the drawings: 

Figure 1 represents schematically one of 
my band selector units, in generalized form. 

Figure 2 is a vector diagram showing the 
relation of the currents in the various parts 
of the system of Figure 1. Figure 3 is a typical curve representing the 
frequency characteristic of one of my band 
selector units. It shows also for comparison 
a frequency characteristic of an ordinary 
tuned circuit. . 

Figure 4 shows a radio receiving system 
embodying one of my band selector units as 
sociated with an antenna or collecting circuit 

55 

60 

On the one hand and an aperiodic amplifying 
and detecting system on the other. 
Figure 5 shows a band selector unit em 

ployed as a preliminary selector with a band 
amplifier. 

Figure 6 shows a radio receiving system 
embodying a plurality of my band selector 
units, one being associated with a collector as 
in Figure 4 and the others being employed as 
coupling units in a multi-stage radio fre 
quency amplifier. 

Figure 1 shows one of my band selector 
units in generalized form. It employs two 
reactive couples X, X, each comprising ca 
pacity and inductance reactances C, Land 
C. L., which are preferably balancetd at the 
same frequency and partially balanced at all 
the frequencies included in the band, com 
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bined with a third reactance X, which is 
shared in common by the two reactive cou 
ples and completes the balance of the react 
ances. This third reactance is small in rela 
tion to the reactances of the two reactive cou 
ples. It serves as a band forming reactance 
tending to balance the unbalanced portions 
of the two reactive units and renders the sys 
tem responsive with substantial equality to 
all frequencies within a band whose width 
depends upon the relative values of the band 
forming reactance and the other reactances. 
For frequencies outside of this band, whether 
higher or lower than the frequencies included 
within the band, the unbalanced portions of 
the reactances of the two reactive couples be 
come greater or less than the effective react 
ance of X, which is hence unable to balance 
them so that the system as a whole has an 
over-all reactance which prevents its trans 
mission of currents of such frequencies out 
side the band. The reactance X may be un 
tuned and either an inductance, a capaci 
tance, or a mutual inductance, Figure 1 show 
ing the reactance in generalized symbolic 
form. 
In using my band selector units as a fre 

quency selector the impressed electro-motive 
force may be applied in any suitable way, 
shown schematically by the electro-motive 
element E in the diagram, and the output of 
the unit may be taken offin any suitable way, 
as, for example, by means of a pick-up coil 
S coupled to the inductance L, as shown. 
Other specific means of applying and taking 
off the signal energy are shown in Figures 
4, 5 and 6. 
The operation of the band selector unit 

may be more readily understood by reference 
to the vector diagram Figure 2. Let the cur 
rents set up by the impressed electro-motive 
force E in the three branches X, X, and X 
be II, and I respectively. These three cur 
rents are considered positive when they flow 
in the direction from the common point a of 
the branches to the common point b. Since 
the total current flowing into or out of points 
a and b must be zero, the current I, in the 
common reactance X must be equal and op 
posite to the vector sum of currents I, and I, 
in the other two branches. This relation is 
shown by the vector diagram Fig. 2, p being 
Al phase angle between the currents 1, 
and 1. 
This phase angle varies from zero to 180 

degrees in the following manner, depending 
upon the frequency of the impressed electro 
motive force E. 
For any given band selector there is a criti 

cal frequency F, at which the inductance and 
capacity reactances L., C, and L, and C, of 
the branches X, and X, are balanced in 
themselves. The overall reactance of the 
circuit C, L.L and C, will then be zero, 
the current will be in phase with the elec 
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tro-motive force and its magnitude will de 
pend upon the effective resistance of the sys 
tem. The currents I, and I will then be in 
substantially opposite phase relation, con 
sidered from the junction points a and b, the 
angle b will be approximately 180 degrees, 
and the current I will be approximately zero, i 
the resistance of the system being considered 
small. 
There is another critical frequency, F, at 

which the unbalanced reactance of the 
branches X, X, in parallel is equal and op 
posite to the reactance of the branch X. 
The reactances of the system as a whole are 
thus balanced if the currents I, and I are in . 
phase, the phase angle p being zero, in which 
case I will be priety equal to the 
arithmetical sum of I, and I, the effect of 
resistance being considered small. 
At any frequency between these limits F, 

and F, the unbalanced reactance of the 
branches X, and X, will lie between the 
limits 180 degrees and zero, and the current 1 
will adjust itself between the limits zero and 
21. If the resistance of the system is low 
and the value of X is sufficiently small in re 
lation to the other reactances, the current I, 
will be substantially constant at all fre 
quencies between these limits. 
At frequencies above or below these limits, 

the combined reactance of the branches. X, 
and X, will be greater than X or of oppo 
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site sign to X, as the case may be, so that X 
cannot balance the unbalanced reactances of 
X, and X, and the over-all reactance of the 
system as a whole is large, and this unbal 
anced reactance will reduce the current in 
I to a small value. The band selector thus 
is responsive to and transmits with substan tial equality all frequencies included in the 
band lying between the limiting frequencies 
F, and F., and effectively excludes all fre 
quencies outside this band. 
If the resistance and other losses of the sys 

tem are low, as they are preferably, the cut 
off at the limiting frequencies is very sharp, 
and the frequency characteristic of the band 
selector unit has the form shown in Figure 3. 
The width of the band depends upon the 

relation of the reactance X to the other re 
actances of the system. Thus if X is an in 
ductance, as shown in Figures 4, 5 and 6, the 
band width depends upon the relation of this 
-inductance to the inductances L and L. If 
the reactance X is a capacity, the band width 
is determined by the relation of the capacity 
reactance of X to the capacity reactance of 
C, or C. In the case where the common re 
actance is a mutual inductance, the relation 
is similar to that existing in the case of a sim 
ple inductance, 
In general the width of the band, expressed 

as a fraction of the mean or carrier fre 
quency, is equal to the ratio of the reactance 
X, to the balanced reactances of the branches 

3 

X and X very approximately. Thus when 
X is an inductance having its value L, the 
band width is equal to La When X, is a 
capacity having the value C, the band width 

/ 
18 C. When X is a mutual inductance hav 3 

Ms. ing the value M, the band width is it. To 
cite a specific example in the case of broadcast 
reception at a carrier frequency of 1,000 kilo 
E. with a band width of 20 kilocycles, the limiting frequencies, are 1,010 and 990 
kilocycles and the ratio of L, to L (or C, 
to C, as the case may be) becomes 2 to 100. 
That is, L is equal to 2% of L. It will be 
understood that this example is merely illus 
trative, and that the quantities employed may 
be varied over wide limits to suit the particu lar case in hand. 
The band width may be determined with 

in reasonable limits by choice of the relation 
of the common reactance X to the other re 
actances. If X is made too large the band 
loses some of its uniformity, and shows a de 
pression or valley at the middle. In practice, 
however, the band is substantially uniform when designed for the frequency range rep 
resented by a modulated radio signal wave, for example if the system is designed to trans 
mit a band 20 kilocycles wide, which includes 
substantially all the side band frequencies 
of a modulated wave. By making X vari 
able the band width may be adjusted at will, within limits. 

It is of interest to note the relation of the 
band characteristic of the band selector unit to 
the characteristic of a tuned selective circuit. 
Thus if the common reactance X is omitted 
the two branches X, and X, together consti 
tute a resonant circuit tuned to a certain fre 
quency F, this being one of the limiting fre 
quencies of the band of the selector unit. 
The resonance characteristic curve of such a 
tuned circuit is shown by the dotted lines in 
Fig. 3 in its characteristic sharply peaked form. 
When the common reactance X, is added 

to the system the curve takes the band form 
shown in full lines, the limiting frequency F, 
corresponding to the natural frequency of the 
tuned circuit, and the limiting frequency F, 
being below or above this frequency, depend 
ing upon whether the reactance X, is induc 
tive or capacitive. - 
When the reactance X has a suitable small 

value in reference to the other reactances, the 
widths of the two curves at the base are sub 
stantially the same, showing that the uniform 
band reception is achieved without any loss 
of selectivity, but rather with a noteworthy gain. 

It will be noted that the gradient of the 
cut-off in the band characteristic is much 
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selector units employed as a frequency Se 

5 

4 
sharper than the slope of the resonance curve, 
since at any frequency outside the band X, 
becomes a shunt or bypass of small reactance 
across the then large unbalanced reactance of 
X and X, and so effectively prevents trans 
fer of energy from one to the other. This 

: sharp cut-off is a noteworthy feature of the 
selectivity of the band selector. 
The curves shown in Figure 3 are repro 

duced from records made by an oscillograph 
of the performance of an actual apparatus 
at a frequency of 600 kilocycles. 
The band of reception may be readily ad 

justed in the frequency scale by varying the 
capacities C, C, or the inductances L. L. or 
both. Usually X, may remain constant. 
For example the capacities C, C, may be 
variable condensers of the usual type, pref 
erably equal, and operated by a common con 
trol. The band frequency of the system may 
thus be adjusted to any point in the frequency 
scale within the limits determined by the 
ratio of the maximum and minimum capaci 
ties of the condensers. In this case if the re 
actance X is an inductance of constant value 
the band width, considered as a fraction of 
the mean frequency, is constant, being deter 
mined by the ratio of the constant in 
ductances. 

Similarly if the frequency is adjusted by 
varying the inductances, as it may readily be, 
for example, by inserting similar short cir 
cuiting rings or tubes in the inductance coils, 
the frequency of the band may be adjusted at 
any point within the limits determined by the 
greatest and least value of these inductances. 
In such case if the reactance X is a capacity, 
the band width, expressed as a fraction, will 
be constant, whatever the position of the band 
in the frequency scale. 
While the inductances and capacities may 

both be made variable it is usually preferable 
to make one pair of reactances, for example 
the inductances, constant and similar. The 
other pair of reactances which are of oppo 
site sign, e.g. capacitive, in the case assumed, 
are also preferably made similar and simi 
larly variable. It is usually desirable to 
make the band forming reactance X of the 
same sign as the fixed reactances, thus, if the 
fixed reactances are inductive, X will be an 
inductance; if the fixed reactances are capac 
itances, X will be a capacitance. In this 
case, if X is constant, the band width, ex 
pressed as a fraction, would be constant as 
above explained. . 
By making X variable as heretofore noted 

any desired relation of band width to the fre 
quency may be secured. 
In Figure 4 I have shown one of my band 

lector in a radio receiving system. The re 
active couples X and X and the common 
reactance X are indicated by the same sym 
bols as in the generalized schematic diagram 
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Figure 1. The band selector unit is asso 
ciated with the antenna or collector A by a 
primary coil P coupled with the inductance 
Ll of the reactive couple X. The band se 
lector unit may be associated with an aperi 
odic amplifying and detecting system, such 
as the detector D and audio frequency am 
plifier A in any suitable way. I prefer to 
form this association by an adjustable aperi 
odic coupling which will give control of the 
strength of signal impulses applied to the 
system. A convenient arrangement for this 
purpose is an aperiodic pick-up coil S which 
is in variable inductive relation with the 
inductance L of the band selector. Since 
the purpose of this coil is to derive from the 
current in L, an electro-motive force which 
is applied to the detector, tuning or fre 

sufficient to have the magnetic circuits of the 
two coils interlinked. By varying the degree 
of interlinkage, the electro-motive force ap 
plied to the detector may be varied from 
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quency adjustment is not necessary. It is 
85 

zero to a maximum. The maximum occurs 
when the coils are closely coupled, and the 
minimum when their fields are not inter 
linked at all. 
The antenna coil P is preferably closely 

coupeld to the inductance L. Uusally I pre 
fer a step-up ratio of turns, i. e. the number 

90 

95 
of turns of the antenna coils P is less than 
the number of turns of the inductance L. 
In the case of such a step-up ratio the effec 
tive capacity introduced into the reactive 
element X, by the antenna is less than the 
antenna capacity, in proportion to the ratio 
of turns. For this reason, and for other 
reasons that will be understood, this induc 
tive coupling is usually preferable to con 
necting the antenna, and ground directly 
across the capacity C. 
The effective capacitance introduced by the 

antenna, or in general the effective reactance 
introduced by the collector, into the reactive 
element X, is an indeterminate factor which 
if not compensated, would unbalance the 
symmetry of the system, and, if large enough, 
would distort the band characteristic. A 
feature of the present invention which avoids 
such unbalance and distortion is the intro 
duction of a compensating reactance in one 
of the reactive couples corresponding to the 
indeterminate reactance introduced into the 
other reactive couple. For example, in the 
case where the element that introduces the 
indeterminate reactance is a collector and the 
reactance introduced by the collector is 
capacitive, as shown in Figure 4, symmetry 
may be restored by introducing a compensat 
ing capacity Ce, which is shown in parallel 
with the capacity C. This capacity may be 
adjustable to compensating for any desired 
value of the capacity of the collector, but I 
prefer to make it a fixed capacity larger than 
the largest value of the effective capacity that 
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will be introduced into the element X, by 
the collector. I then employ an adjusting 
capacity C. in parallel with the capacity C, 
to make up the difference between the com 
pensating St. C and the effective ca 
pacity introduced into the system by the 
collector. 

In this respect the compensation of the col 
lector reactance to make the system sym 
metrical is similar to the means of compen 
sation of two tuned receiving circuits shown 
in my applications Serial Nos. 582,603, 
582,604-680,061 and 680,062, in which I set 
forth in general terms the means for secur 
ing symmetry, or similarity in two parts of 
a system, one of which contains an indeter 
minate reactance such as an antenna or other 
collector. In my applications above men 
tioned a broad system of compensation was 
described, and specifically, its application to 
a receiving system comprising two tuned 
circuits tuned to the same frequency, by the method of geometric tuning common in the 

... art. 
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In the case of the present invention 
similar means for producing symmetry or 
similarity in two circuit elements, one of 
which contains an indeterminate reactance, 
is applied to another specific case, in which 
similarity is desired in the two reactive ele 
ments X, X of my band receiving system. 

It will be readily understood that any of 
the specific devices shown in the above men 
tioned applications for producing similarity 
in two circuit elements will be applicable to 
the specific case of the two circuit elements, 
one of which includes a collector, in the band 
selector unit of the present invention. 
In the arrangement shown in Figure 4, the position of the band of reception in the fre 

quency scale is determined by adjusting the capacities or condensers C, C, simultaneously 
by a common control movement, whereby the 
frequency of the band of reception may be 
changed at will without altering its uniform 
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band character. 
In Figure 5 I show one of my band selector 

units employed as a preliminary selector, 
with a coupled collector, in conjunction with 
a band amplifier of the type set forth in my 
Patents Nos. 1,666,518, April 17, 1928, and 
1,682,874, September 4, 1928, and applica 
tion Serial No. 123,619. This is a very de 
sirable improvement over the combination in 
cluding a tuner, set forth in my application 
123,619. 
By a suitable choice of the inductances and 

capacities of the band selector unit and the 
band amplifier, the frequency characteristics 
may be made to coincide so that they may 
be adjusted in the frequency scale by a com 
mon control means, as shown and fully ex plained in my former application. 

Figure 6 shows a modified arrangement in 
cluding a plurality of my band selector units, one being employed to arrole the collector, 

S 

here shown as a loop collector, with the am 
plifier, the others being employed as inter 
stage coupling elements of a radio frequency amplifier. 
The two band selector units are preferably 

made alike, for convenience in mechanical 
construction. The inductance L of the loop 
is made approximately equal to that of the 
inductor La, and a small compensating in 
ductor L. added, so that all the units are 
made symmetrical and all may be adjusted 
by a single control means. 

It will be understood however that com 
plete symmetry is not essential, provided 
there is such similarity as will give the va 
rious band selector units similar frequency characteristics. 

It will be understood that other modifica tions and applications of the system may be 
made without departing from the essential 
principles of the invention. 

I claim as my invention: . 
1. In a system for receiving the transmis 

sion band of a modulated wave, a band select 
or unit comprising two reactive couples, each 
having reactances that are partly balanced 
at the frequencies included in the transmis 
sion band, and an untuned reactance com 
mon to both couples whose value is so re 
lated to the reactances of the couples that the 
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unbalanced portion of these reactances is . 
balanced and the system is made responsive 
to all frequencies within the transmission band. 

2. In a system for receiving the transmis 
sion band of a modulated wave, a band se 
lector unit comprising two reactive couples 
each having reactances that are partly bal 
anced at the frequencies included in the trans 
mission band, and an untuned reactance com 
mon to both couples whose value is small and 
so related to the partly balanced reactances 
of the couples that the unbalanced portion 
of these reactances is balanced and the system 
is made responsive to all frequencies within 
the transmission band. 

3. In a system for receiving the transmis 
sion band of a modulated wave, a band se 
lector unit comprising two reactive couples, 
each having reactances that are partly bal 
anced at the frequencies included in the trans 
mission band, and a reactance common to both 
couples whose value relative to the compo 
nent reactances of the couples is approxi 
mately equal to the ratio of the range of 
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frequencies included within the transmis 
sion band to the mean frequency and so re 
lated to these reactances that their un 
balanced portion is balanced and the sys 
tem is made responsive to all frequencies 
within the transmission band. 

4. In a system for receiving the transmis 
sion band of a modulated wave, a band se 
lector unit comprising two reactive couples, 
each having reactances which are balanced 
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O 
transmission band of a modulated sign 
wave which consists in applying the signal 

5 

6. 

in themselves at one limiting frequency, and 
a reactance common to both couples having a 
value equal to the effective unbalanced react 
ance of the two couples at a second limiting 
frequency, whereby the system is made re 
sponsive with substantial uniformity to all 
frequencies between these limiting frequen 
cies including the frequencies of the trans 
mission band. . . 

5. The method of selectively receiving th 
2. 

energy to a receiving system, balancing the 
reactances of the system in pairs at one 
limiting frequency, balancing the unbalanced 
reactances of the pairs at another limiting 
frequency by a reactance common to both 
pairs, thereby receiving with substantial uni 
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formity all frequencies in the band included 
between these limiting frequencies, including 
the frequencies of the transmission band, and 
rejecting frequencies outside of the limiting 
frequencies by the unbalanced reactances of the pairs. 

6. The method of selectively receiving the 
transmission. band of a modulated signal 
wave which consists in applying the signal 
energy to a receiving system, balancing the 
reactances of the system in pairs at one limit 
ing frequency, balancing the unbalanced re 
actances of the pairs at another limiting fre 
uency by a reactance common to both pairs, 

thereby receiving with substantial uniform 
ity all frequencies in the band included be 
tween these limiting frequencies, and varying 
the width of the band of reception by vary 
ing the magnitude of the common reactance. 

7. The method of selectively receiving the 
transmission band of a modulated signal 
wave' which consists in applying the signal 
energy to a receiving system, balancing the 
reactances of the system in pairs at one lim 
iting frequency, balancing the unbalanced re 
actances of the pairs at another limiting fre 
uency by a reactance common to both pairs, 

thereby receiving with substantial uniform 
ity all frequencies in the band included be 
tween these limiting frequencies, and vary 

1,725,488 
ing the position of the band of reception in 
the frequency scale by simultaneously and 
similarly varying the balanced reactances. 

8. In a system for receiving the transmis 
sion band of a modulated wave, a band selec 
tor unit comprising two reactive couples, each 
having reactances that are partly balanced 
at the frequencies included in the transmis 
sion band, an untuned reactance common to 
both couples whose value is so related to the 
reactances of the couples that the unbalanced 
portion of those reactances is balanced 
and the system is made responsive to all fre 
quencies within a definite band, and means 
for simultaneously and similarly varying the 
partly balanced reactances, thereby shifting 
the band of response in the frequency scale 
while preserving its band character. 

9. In a system for receiving the transmis 
sion band of a modulated wave, a band selec 
tor unit comprising two reactive couples, each 
having reactances that are partly balanced at. 
the frequencies included in the transmission 
band, and an untuned reactance bridging the 
common terminals of the two couples whose 
value is so related to the reactances of the 
couples that the unbalanced portion of these 
reactances is balanced and the system is made 
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responsive to all frequencies within the trans 
mission band. 10. In a system for receiving the transmiss 
sion band of a modulated wave, a band selec 
tor unit comprising two reactive couples, each 
having reactances that are partly balanced 
at the frequencies included in the transmis 
sion, band, an untuned reactance common to 
both couples whose value is so related to the 
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reactances of the couples that the unbalanced 
portion of these reactances is balanced and 
the system is made responsive to all frequen 
cies within a definite band, and means for 
varying the width of the band of response 
by varying the magnitude of the bridging re 
actance. , 
This specification signed this 29th day of 

July A.D. 1927. . . . . . * , . " 

FREDERICK. K. VREELAND. 
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