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This invention relates to antenna coupling de 
Vices for radio receivers, particularly those of the 
Superheterodyne type. One of the principal fea 
tures of this invention is an antenna coupling . 
circuit which may be used for the reception of 
WaWe Signals in two or more frequency bands and 
which eliminates the necessity of providing wave 
band Switching means in the antenna circuit. 
A further feature of the invention is the pro 

vision of a circuit having substantially uniform 
gain. Over two or more frequency bands. 
A still further feature of the invention is the 

provision of means whereby wave signals having 
a frequency the same as or close to the inter 
mediate frequency may be prevented from being 
transferred from the antenna, to the first radio 
frequency amplifier tube. 
Other features and objects will appear herein 

after. In the drawing, Fig. 1 is a schematic 
diagram of a portion of a Superheterodyne multi 
band radio receiving system embodying the in 
Vention; and 

Fig. 2 is a Similar diagram of a modification. 
The device of Fig. 1 comprises a series resonant 

circuit having an inductance L1 and a capacitance 
C1 connected between the antenna, and ground, 
This series circuit is shunted by a second in 
ductance L2, Said Second inductance being loosely 
Coupled inductively to a plurality of tuned circuits 
A and B, although, of course, there may be more 
than tWO Such circuits. Each circuit A or B com 
prises an inductance and parallel variable capaci 
tance and may be tuned by means of the variable 
COrdenser to the frequency of a Wave signal which 
it is desired to receive. Circuit A may be tuned 
to any frequency in one wave band and circuit B 
to any frequency Within a second different Wave 
band. 
One side of circuit A and one side of circuit, B 

are Connected to a, conventional Wave band SWitch 
S SO that the control grid of the first R. F. ampli 
fier tube may be connected to circuit A or circuit 
B in the manner well known in the art. Proper 
grid bias, which may be a fixed bias or the con 
Ventional automatic volume control bias, may be 
applied to the grid of this tube by connecting 

, the second sides of circuits A and B to the supply 
means of the grid bias. A circuit of the type A 
or B is supplied for each Wave band that it is 
desired to receive. It is, of course, understood 
that if desired, only one Variable Condenser may 
be used in which case the change in Wave band 
is accomplished by SWitching over the inductance, 
as shown in Fig. 2. In the latter case, circuit A 
includes the variable condenser and the entire 

(C. 250-20) 
inductance, whereas circuit B includes the same 
Variable condenser and only part of the induct 
3C6 
Thus When it is desired to receive Signals in 

One Wave band only one tuned circuit, for ex 
ample, circuit A, is connected to the amplifier. 
And When it is desired to receive a signal in an 
other Wave band, another tuned circuit, for ex 
ample, B, is used instead of A. 

It has been found desirable to select a Value of 
L2 such that its resonant frequency With the 
minimum expected capacitance of the antenna is 
slightly below the lowest frequency in the par 
ticular frequency band that it is desired to re 
ceive. By doing so, the gain throughout the 
band range may be made more uniforn. Ordi 
narily, the gain tends to increase With frequency. 
However, by Selecting a parallel resonant fre 
quency for the antenna, circuit just below the 
lowest frequency of the band, in the lower part 
of the range the coupling circuit Will be operat 
ing near resonance With a Subsequent increase in 
gain in that region which Will make the gain 
more Uniform throughout the entire region. 
Consequently, in a multi-band receiver, it is 
necessary to vary the Value of 2 for each Wave 
band in order that its resonant frequency with 
the antenna, capacitance may be properly ad 
justed for each set of conditions. By this in 
vention, means are provided Whereby it is un 
necessary to change the value of L2. 
The series circuit L1, C1 may conveniently be 

tuned to the intermediate frequency and, as the 
impedance of this unit to Wave signals of or near 
that frequency Will approach Zero, no signal 
energy of that frequency will be transferred to the 
following stage. 
Above the intermediate frequency, the series 

unit Will act as an inductive reactance in paral 
lel with the inductance L2. The unit, therefore, 
may be designed so that the resonant frequency 
of the combined inductance and distributed 
capacitance of the antenna, will be slightly below 
the lowest frequency of the range B which it is 
desired to receive. Below the intermediate fre 
quency, the series unit Will act as a capacitance 
and thus provide a second resonant frequency for 
the unit comprising the distributed capacitance 
of the antenna, the parallel capacitance of the 
Series circuit, and the inductance L2 and, by 
proper design, this resonant frequency may be 
located slightly below the lowest frequency which 
it is desired to receive in range A. Thus, it will 
be seen that uniform gain may be obtained in 
both ranges A and B by having the resonant 
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2 
frequencies of the antenna unit slightly below 
the lowest frequency of each range. It is, of 
course, necessary that, the series resonant fre 
quency of the series or trap circuit be located in 
the region between range B and range A. 
Considering the impedance function of the shunt 

related elements L1C1L2 and the antenna, it will 
be seen that the impedance Will be the maximum 
at two different frequencies, the lower frequency 
being that frequency at which the capacitance of 
the series unit L1C1 in shunt With the antenna, 
capacity resonates with the inductance L2 and 
the higher frequency being that frequency at 
which the series unit acts as an inductance in 
shunt with L2 and resonates it. With the dis 
tributed capacitance of the antenna. At the fre 
quency at which the series circuit L1C1 is 
resonant, the impedance of the entire unit will 
be a minimum. 
A further advantage of this circuit is that it 

will minimize the effect of variations in the an 
tenna capacity which may be caused, for exam 
ple, by the SWaying of the antenna. With the Wind. 
The antenna, capacitance is important princi 
pally in determining the resonant frequency of 
the antenna circuit as a unit. Above the series 
resonant frequency of the circuit L1C1, Said cir 
cuit will act as an inductive reactance which will 
increase with frequency. Thus the combined in 
ductive reactance of this circuit and L2 Will in 
crease with frequency until the effect of C1 be 
comes negligible. Consequently for one value of 
antenna, capacitance, the unit will have one reSO 
nant frequency, but if the antenna, capacitance 
is halved, the new resonant frequency will not be 
much higher for with a slight increase in fre 
quency, the combined inductance of I1C1 and L2 
will increase enough to make up for the change 
in antenna, capacitance. Thus by means of this 
circuit the effect of variations in antenna, capaci 
tance may be minimized. 
Thus, it will be seen that by this invention, 

means have been provided whereby the transfer 
of wave signals of the intermediate frequency or 
thereabouts may be prevented, high and uniform 
gain may be provided in two or more bands, and 
the necessity for providing SWitching means to 
change the value of the conventional antenna, in 
ductance coil has been eliminated. It will be 
understood that the invention is susceptible to 
modifications such as will occur to persons skilled 
in the art. 

I claim: 
1. In a multi-band radio receiving system, 

the combination of a single primary Winding, 
tunable means including at least one Secondary 
winding associated with said primary Winding, 
means for adapting said tunable means for re 
ception of signals in a plurality of Wave bands, an 
element having capacitance connected to Said 
primary winding, and a series circuit comprising 
an inductance and a capacitance in shunt re 
lation with said primary Winding, the impedance 
function of said shunt related elements being 
characterized by having a plurality of points of 
maximum impedance, said points occurring at 
frequencies in the lower portions of the respec 
tive wave bands, and a point of minimum imped 
ance occurring at a frequency between said 
bands, said inductance and said capacitance be 
ing serially resonant at said last named fre 
quency. 

2. In a multi-band Superheterodyne radio re 
ceiving system, the combination of a single pri 
mary Winding, tunable means including at least 

2,115,655 
one secondary winding associated with said pri 
mary winding, means for adapting Said tunable 
means for reception of signals in a plurality of 
wave bands, an element having capacitance con 
nected to said primary winding, and a Series 
circuit comprising an inductance and a capaci 
tance in shunt relation with said primary Wind 
ing, the impedance function of Said shunt related 
elements being characterized by having a plu 
rality of points of maximum impedance, said 
points occurring at frequencies in the lower por 
tions of the respective Wave bands, and a point 
of minimum impedance occurring at the Super 
heterodyne intermediate frequency, said induc 
tance and said capacitance being Serially reso 
nant at the Superheterodyne intermediate fre 
quency, said frequency being located between Said 
Wave bands. 

3. In a multi-band radio receiving system, the 
Combination of a single primary Winding, a Sec 
ondary Winding associated With Said primary 
Winding, a tuning condenser associated with Said 
Secondary winding, means for selectively includ 
ing different portions of said secondary winding 
in circuit with said condenser, whereby signals in 
a plurality of Wave bands may be received, an 
element having capacitance connected to Said 
primary Winding, and a Series circuit comprising 
an inductance and a capacitance in shunt rela 
tion. With said primary winding, the impedance 
function of Said shunt related elements being 
characterized by having a plurality of points of 
maximum impedance, Said points occurring at 
frequencies in the lower portions of the respec 
tive Wave bands, and a point of minimum imped 
ance occurring at a frequency between Said 
bands, Said inductance and Said capacitance be 
ing serially resonant at Said last named fre 
quency. 

4. In a multi-band superheterodyne radio re 
ceiving System, the combination of a single pri 
mary winding, a Secondary winding associated 
With said primary Winding, a tuning condenser 
associated with said secondary winding, means 
for Selectively including different portions of said 
Secondary Winding in circuit with said condenser, 
Whereby signals in a plurality of Wave bands may 
be received, an element having capacitance con 
nected to Said primary winding, and a series 
circuit comprising an inductance and a capaci 
tance in shunt relation with said primary wind 
ing, the impedance function of said shunt related 
elements being characterized by having a plu 
rality of points of maximum impedance, said 
pointS Occurring at frequencies in the lower por 
tions of the respective Wave bands, and a point 
of minimum impedance occurring at the super 
heterodyne intermediate frequency, said induc 
tance and Said capacitance being serially reso 
nant at the Superheterodyne intermediate fre 
quency, said frequency being located between 
Said wave bands. 

5. In a multi-band radio receiving system, the 
combination of an antenna, a single primary 
Winding in Series with said antenna, tunable 
means including at least one secondary wind 
ing aSSociated with Said primary winding, means 
for adapting Said tunable means for reception of 
Signals in a plurality of Wave bands, an element 
having capacitance connected to said primary 
Winding, and a Series circuit comprising an in 
ductance and a capacitance in shunt relation with 
Said primary winding, the impedance function of 
Said antenna and said shunt related elements be 
ing characterized by having a plurality of points 
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of maximum impedance, said points occurring at 
frequencies in the lower portions of the respective 
Wave bands, and a point of minimum impedance 
Occurring at a frequency between Said bands, Said 
antenna, said inductance, and said capacitance 
being Serially resonant at said last named fre 
quency. 

6. In a multi-band superheterodyne radio re 
ceiving System, the combination of an antenna, a 
single primary winding in Series with said anten 
na, tunable means including at least one second 
alry Winding associated with said primary Wind 
ing, means for adapting Said tunable means for 
reception of signals in a plurality of Wave bands, 
an element having capacitance connected to said 

3 
primary winding, and a series circuit comprising 
an inductance and a capacitance in shunt rela 
tion with said primary winding, the impedance 
function of said antenna, and said shunt related 
elements being characterized by having a plurali 
ty of points of maximum impedance, said points 
occurring at frequencies in the lower portions of 
the respective wave bands, and a point of mini 
mum impedance occurring at the Superhetero 
dyne intermediate frequency, Said antenna, said 
inductance, and said capacitance being Serially 
resonant at the Superheterodyne intermediate 
frequency, said frequency being located between 
said wave bands. 
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