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This invention relates to radio receivlug appa 
ratus, and more particularly concerns the pro 
vision of an untuned radio frequency stage there 
for comprising two or more parts, each of which 
parts comprises a circuit path resonant at a par 
ticular frequency, the resonant frequencies of 
the various circuit paths being at different points 
along a given frequency range or Scale which 
is greater than and embraces the frequency tun 
ingrange of the apparatus. 
8he object of the invention is to eliminate 

some of the mechanically operated parts here 
tofore required in radio apparatus for tuning, 
without reducing the efficiency, selectivity, or 
Sensitivity of Such apparatus. 
Another object is to obtain a relatively cor 

rective gain at all frequencies throughout the fre 
quency tuning range of the radio apparatus, to 
thereby accomplish equal antenna Sensitivity 
over the entire tuning range thereof. 

Still another object is to reduce the inter 
mediate frequency response in the lower sec 
tion of the tuning range of radio receiving ap 
paratus. 
A further object is to reduce the image inter 

ference throughout the tuning range of radio 
receiving apparatus, and particularly in the high 
frequency section thereof, as it is in the upper 
region of the tuning range where detrimentally 
high image interference is most often encoun 
tered. 
A still further object is to obtain strong sig 

nal attenuation at frequencies outside the tun 
ing range of the apparatus. 

Referring now to the accompanying drawing: 
Figure i is a circuit diagram of radio receiv 

ing apparatus embodying my invention, and 
Figure 2 is a slightly modified detail view of 

that portion of the circuit diagram of Figure 1 
which embodies my invention and which is de 
fined therein by dotted lines. 

In radio receiving apparatus of the Super 
heterodyne type, the signal is usually received 
through a tuned antenna stage, which is a cir 
cuit or stage that is selectively tunable to reso 
nance at the frequency of the carrier wave. of 
the desired signal, and in some superheterodyne 
circuit arrangements, the signal thus received 
is passed directly into the modulator Or Converter 
stage, while in others, the signal impulses are 
passed through a tuned radio frequency ampli 
fication stage into the modulator or converter 
stage. The system of passing the received sig 
nal impulses directly into the modulation stage 
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ditions. There is a strong tendency, for exam 
ple, for the intermediate frequency response sig 
nals to interfere with the reception of the desired 
signal. Another drawback has been image sig 
nal interference in the upper Section of the fre 
quency tuning range of the apparatus. In Order 
to overcome these difficulties, a stage of tuned 
radio frequency amplification has been employed 
between the first or antenna stage and the modu 
lator or converter stage, but this system, while 
quite satisfactory in many respects, requires that 
the antenna stage and the radio frequency stage 
be tuned synchronously and that both be tuned 
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in Synchronous relation with the Oscillator cir 
cuit. 
In the construction of compact receivers, the 

usual fixed arrangement of the rotors of the 
three variable condensers (which are commonly 

: used in the last mentioned system for tuning 
the antenna, and radio frequency stages and the 
Oscillator circuit) upon a common shaft to effect 
the necessary synchronization during tuning 
creates a serious design limitation, and where 
automatic or push-button tuning is provided as 
an auxiliary condenser-adjusting tuning means, 
the bulkiness of a three-gang condenser be 
comes an even more Serious consideration. 
With my invention of the untuned radio fre 
quency stage, one of the above-mentioned tun 
ing condensers is no longer needed, and a greater 
design freedom results therefrom. 
With automatic or push-button tuning of the 

variable inductance type, it is most desirable 
that the tuning be limited to the antenna, stage 
and the OScillator circuit. For example, if auto 
matic tuning of this type is provided to selec 
tively cover five transmitting stations, it is cus 
tornary to use five separate tuning units for tun 
ing the antenna stage and five for tuning the 
oscillator circuit, and, if a radio frequency stage 
is to be tuned, five more tuning units are re 
quired. The elimination of the five last-men 
tioned tuning units, through the use of my un 
tuned radio frequency stage, adds another ad 
vantage in designing. 
There are two sources of interference which 

most often affect the lower tuning range fre 
quencies. Signals coming from stations trans 
mitting at or near the intermediate frequency. 
of the receiving apparatus is one source, and 
feedback of the intermediate frequency signal 
of the final intermediate frequency amplifier of 
the apparatus itself is another. As to the first 
mentioned Source, although the radio receiving 

has been found unsatisfactory under many con- 55 apparatus is not tuned at or near the aforesaid 
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intermediate frequency, the apparatus with only 
an antenna stage in the radio frequency Section. 
or portion thereof will not, except under very 
favorable conditions, prevent undesired signals 
coming from the aforesaid stations transmitting 
at or near said intermediate frequency from in 
terfering with the desired signal for which the 
apparatus is receptively tuned. As to the Sec 
ond-mentioned source, feedback of the interme 
diate frequency signal will occur whenever there 
is an opportunity for a pickup of the intermedi 
ate frequency signal of the apparatus by the 
atenna stage. The problem of preventing the 
interference by such feedback of the intermedi 
ate frequency signal is most serious in the Con 
struction of compact radio receivers, which in 
clude a loop antenna built into or supported with 
in the casing or cabinet thereof. The attenua 
tion, or lack of gain, of my untuned radio fre 
quency stage at frequencies below the tuning 
range of the apparatus blocks the passage of 
these interfering signals to the modulator. Or 
converter stage and thereby prevents interfer 
ence with the desired signal. 
Another type of interference is encountered 

when the receiving apparatus is tuned to a fre 
quency in the upper section of its frequency tun 
ing range. This interference is created by an 
image signal which passes through the antenna 
stage to the converter and conflicts with the 
signal to which the apparatus is tuned. It is 
well known that, if the receiving apparatus is 
tuned to l200 kilocycles and the intermediate fre 
quency thereof. is 455 kilocycles, the oscillator 
frequency is 1655 kilocycles. If there should be 
a signal which is 455 kilocycles higher than the 
oscillator frequency, that is to say 2110 kilocy 
cles, the 2110 kilocycles signal will tend to pass 
through the apparatus along with the 1200 kilo 
cycles signal, thereby creating serious interfer 
ence. The herein described attenuation, or lack 
of gain, of my untuned radio frequency stage at 
frequencies above the frequency tuning range of 
the apparatus effectively prevents the passing of 
the conflicting image signal into the converter 
or modulator stage. - 

It is desirable in radio receiving apparatus 
that, the gain or sensitivity throughout the tun 
ing range thereof shall be constant. That is to 
say, the gain at any one point in the frequency 
tuning range should equal the gain at any other 
point therein. My untuned radio frequency 
stage has this equal gain characteristic within 
itself and is sufficiently flexible to effect con 
pensations for unevenness in gain that may exist 
in other stages. If, for example, the gain or 
sensitivity of the apparatus is low at a frequency 
of 700 kilocycles, the arrangement of my un 
tuned radio frequency stage with compensatory 
gain at the same frequency of 700 kilocycles 
maintains the equal sensitivity throughout the 
tuning range of the apparatus. Likewise, if a 
high gain obtains at a certain point in the fre 
quency range in the other sections of the appa 
ratus, it may be reduced by lowering the gain 
at that point in my untuned radio frequency 
stage. 

Figure 1 shows the essential circuits of a su 
perheterodyne radio receiver. The power sup 
ply circuit is not shown. It will not be neces 
sary to describe all the parts which are shown in 
Figure 1, since standard electrical symbols have 
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been applied. Reference numeral indicates the 
variable condenser of the antenna or first radio 
frequency stage, and reference numeral 2 the 
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variable condenser for the oscillator circuit. My 
untuned radio frequency stage is defined by the 
dotted lines. The parts thereof shown in Fig 
ure 1 are resistance units 3 and 4, inductance 
coils 5 and 6, and condensers 7, 8 and 9. 

In Figure 2, my untuned radio frequency stage 
is shown separated from the radio receiving ap 
paratus. Also indicated, in dotted lines by stand 
ard electrical symbols, are a number of so-called 
stray capacities. Because the location and value 
of these stray capacities may be controlled, we 
may consider them for the purposes of this ex 
planation as actual condensers placed as indi 
cated in Figure 2. The arrangements and the 
values of the units shown are for receiving ap 
paratus with a frequency tuning range between 
550 and 1600 kilocycles, but they should in no 
way be considered as limiting this invention, 
since not only may a frequency tuning range or 
band be used in different positions within the 
complete range of radio frequencies, but the out 
er limits of such frequency tuning range may be 
further separated or moved more closely to 
gether. . . . 
The number of resonant circuit paths which 

constitute my untuned radio frequency stage are 
two or more. In a given network of inductance 
units, resistance units, and capacitance units, 
the number of resonant circuit paths which may 
be traced are only a few less than the total num 
ber of separate units in the network. For this 
reason, it is quite possible to find more than the 
four which will now be described. However, in 
fully describing the invention by this example, 
it is preferred to consider my untuned radio fre 
quency stage, as arranged in this form of the 
invention, as consisting of four resonant circuit 
paths. . 
The first of these paths to be considered is 

composed of inductance unit 5 and the con 
denser 7, as shown in Figures 1 and 2. This path 
is usually designed for resonance at a frequency 
below the frequency tuning range of the appa 
ratus. The frequency chosen for resonance is 
usually that of the intermediate frequency, 
which in this example of the invention is 455 
kilocycles. As the impedance of this series-con 
nected circuit path is low, the voltage is also low, 
and thus the sensitivity at the resonant frequen 
cy is low. This low sensitivity, or low gain, at 
frequencies below the tuning range of the ap 
paratus effectively blocks any interfering inter 
mediate signals. 
The second path to be considered consists of 

the inductance coil 5 and the stray capacitance 
indicated by reference numeral e, the condenser 
and the stray capacitance fl. The inductance 

coil 5 is in parallel connection with the capaci 
tances to and and in series with condenser 7. 
The resonance of this path is usually placed with 
in the lower half of the tuning range of the ap 
paratus. In this example, the frequency is 600 
kilocycles and the tuning range of the apparatus 
is between 540 and 1600 kilocycles. The im 
pedance of this circuit path being relatively high, 
a high voltage results and thereby high gain. 
The third path to be considered consists of 

inductance coil 8, condensers and 9, and the 
stray capacitance 2. In this circuit, inductance 
coil 6 is in series connection with two parallel 
branches, one branch consisting of condenser 8 
and the other branch consisting of condenser 9 
in series with the stray capacitance 12. The im 
pedance of this circuit path is low, but in this 
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case the gain is high, since the output is con 
nected across the capacitive elements 8, 9 and 2, 
and is thus taken at a point of high voltage. The 
resonant frequency is chosen to be within the 
upper half of the frequency tuning range of the 
apparatus. In this particular example, it is 1400 
kilocycles. 
The fourth resonant circuit path to be consid 

ered in this explanation of my untuned radio fre 
quency stage consists of inductance coil 6 and 10 
the distributed capacitance 3. The resonant fres. 
quency is chosen to be above the tuning range of 
the apparatus. At frequencies above the tuning 
range of the apparatus, the impedance is high 
and this impedance, being in series with the out 
put, reduces the gain. The resonant frequency of 
this circuit, as shown in this particular arrange 
ment of my untuned radio frequency stage, is 
2100 kilocycles. 
AS may be seen from the description of the 

Various reSOnant circuits, there is strong signal 
attenuation at frequencies below and above the tuning range, and relatively equal amplification 
throughout the tuning range frequencies. There 
are two convenient means of controlling the gain 
throughout the tuning range. The first is the re 
Sistance unit 3. Changes in the resistance in this 
unit affect the gain throughout the frequency 
tuning range, and particularly in the lower half 
thereof. Wariations in the resistance of unit 3 
varies the overall impedance of the path and will 
vary the voltage developed in the second de 
Scribed circuit path. The second control means 
is the condenser 8. Variation of the capacitance 
of this condenser will vary the developed voltage, 
and in this manner Serve as a convenient 
means for controlling the gain in the upper half 
of the frequency tuning range. 
I claim: 
1. In radio receiving apparatus, an untuned 

radio frequency transmission stage comprising a 
radio frequency amplification tube and a plurality 
of output circuit paths connected therewith and 
resonant at different frequencies, two of said cir 
cuit paths having relatively low gain character 
istics and two of said circuit paths having rela 
tively high gain characteristics, one of said rela 
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tively low gain circuit paths extending between 
said tube and a radio frequency ground connec 
tion and another of said relatively low gain cir 
cuit paths being located effectively in the out 
put of said stage, and both of said relatively high 
gain circuit paths extending between said tube 
and a radio frequency ground connection, the 
over-all frequency transmission range of Said 
stage and the tuning range of said apparatus ly 
ing between and determined by the frequencies 
at which the aforesaid relatively low gain circuit 
paths are resonant, and the equalization of the 
signal amplification throughout the tuning range 
of Said apparatus being effected through the 
employment of the aforesaid relatively high gain 
circuit paths at frequencies Within the frequency 
transmission range of Said stage. 

2. In radio receiving apparatus, an untuned 
radio frequency transmission stage comprising a 
radio frequency amplification tube and a plural 
ity of Output circuit paths connected therewith 
and resonant at different frequencies, two of said 
circuit paths having relatively low gain charac 
teristics and two of Said circuit paths having 
relatively high gain characteristics, one of said 
relatively low gain circuit paths extending be 
tween said tube and a radio frequency ground 
connection and another of said relatively low gain 
circuit paths being located effectively in the out- . 
put of Said stage, and both of said relatively high 
gain circuit paths extending between said tube 
and a radio frequency ground connection, the 
Over-all frequency transmission range of Said 
Stage and the tuning range of said apparatus 
lying between and determined by the positions 
occupied by the resonant frequencies of the afore 
Said relatively low gain circuit paths in the radio 
frequency Spectrum, and the level of the amplie 
fication characteristics of said stage and the 
equalization of the signal amplification of said 
apparatus being effected by the positioning of the 
resonant frequencies of the aforesaid relatively 
high gain circuit paths in the radio frequency 
spectrum between the resonant frequencies of 

45 the aforesaid relatively low gain circuit paths. 
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