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The present invention relates broadly to the 

reception of Customary program signal-trains via 
modulated broadcast carrier waves, and more 
particularly to a means and method of clarifi 
Cation of the transmitted signals from a con 
siderable fraction of the “static', and of loud 
Signals in next adjacent broadcast channels, as 
Well as a considerable part of the “man-made” 
Static from operation of commutator-type mo 
tors, SWitches, telephone-dial contacts, and simi 
lar mechanisms, now so tremendously annoying 
to the radio listener, and so destructive of real 
musical programs. 
An important object of my invention is to pro 

Wide means, and a method of operation thereof, 
whereby the general clarity of the incoming 
broadcast signals is very greatly improved over 
customary present practice, as referred to just 
above. 
Another object is to provide means for tuning 

the noise-draining circuits concomitantly with 
the tuning of the usual dial, and without added 
manipulatory knobs. 
Another object is to provide noise-draining 

Side circuits which shall at all times be set or 
tuned for especial acceptability of the non-de 
Sired Signals, which are extraneous to those sig 
nals on the tuned-in broadcast being sought by 
listener. 
A further object is to very materially improve 

the Selectivity of the receiver. 
An added object of value is to provide a radio 

frequency receiver which in effect maintains 
a sharply cleared channel for the broadcast band 
tuned in and being received. 
Other objects of importance will be self-evi 

dent to anyOne skilled in the art to which my 
invention appertains. 
With all the above and other objects in mind, 

I have provided a method and apparatus for 
attaining Substantially all the results enumer 
ated, in a convenient Way. 
In the draWing, Figure 1. ShoWS a connection 

diagram of one form of my invention, attached 
... to a radio-frequency receiver of typical, well 
known type. Detector and Subsequent stages 
are omitted, as well known. 
In Figure 2, I have shown in elevation, a sim 

ple mechanical analogue illustrative of the elec 
trical principle involved in my invention. 
In all the figures, identical parts are designated 

by the same part numbers. 
The drawing is shown for purposes of illus 

tration only, and not as determining the limits 
Of my inventions, or of its p0SSible applications, 
and show a type of apparatus which is readily 

adapted to, and may be conveniently built in 
With any customary type of standard broadcast 
receiver, without great alteration thereto. 
In accordance with the present invention, and 

referring now more particularly to Figure 1, 
there may be provided an apparatus including a 
radio-frequency antenna. , with the usual down 
lead 2, but connected at 3 with my invention 
proper consisting of twin drain circuits, the one 

6 

on the left comprising the very large capacity 0. 
Variable condenser 4, preferably of from 5 to 10 
times the capacity of the usual radio-frequency 
tuning condensers in the main part of the re 
ceiver Set, as will be enumerated later, but 
adapted to be tuned concomitantly therewith by 15 
mounting on a common shaft, or otherwise 
'ganging together', as by the common mechani 
cal connecting means 4a, and as well known in 
the art. 
In Series With condenser 4 is placed the Small 

air inductance coil 5, of about 45 to the in 
ductance of the coils in main tuning circuits of 
radio-frequency stages of the associated receiver, 
as Will be referred to later. 
Condenser 4 and inductance 5 Will be so 

chosen, however, as to give a free oscillation fre 
quency in this branch circuit, of approximately 
10 kilocycles less than that of the main radio 
frequency stages of the set, and the Outer end 
Of 5 will be connected to ground at 6. 
On the opposite side of 2 and 3 is shown a 

Similarly disposed side-drain circuit composed 
of the similarly 'ganged' large condense of 
variable type, in series with another very small 
inductance coil 8, and likewise connected to 
ground at 9. 
The condenser and coil elements are here so 

chosen, however, as to give a free Oscillation 
frequency about 10 kilocycles above that of the 
main radio-frequency tuned stages of the re 
ceiver set, for each position of the tuning dial, 
Thus the side circuits including 4 and 7 will 

follow the tuning of the main receiver tuning 
condenser circuits, as the dial is turned and con 
necting means 4a manipulated, but always 10 
kilocycles away therefrom, On Opposite sides of 
the normal tuned position, of receiver proper, 
Such Settings of the draining circuit cOn 

densers can be determined readily during the 
course of manufacturing the main receiver Set, 
by temporarily connecting coils 5 and 8 thru 
factory amplifier and detector sets to earphones 
used just for such tuning purposes, instead of 
direct to ground, as shown. 
After completion of the factory tuning, said 

coils can then be permanently connected to 
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ground, as indicated, and the factory ampli 
fiers withdrawn. 

If desired, however, 4 and 7 may each be 
paralleled by Small vernier type variable con 
densers, So set as to be readily manipulated 
by radio operator, to aid in the subsequent pre 
cision tuning of these drain circuits. But since 
Such devices are well known expedients. I have 
not shown the same, in order to not complicate 
the drawing. Since the side-drain circuits add 
materially to clarity of reception, but at the same 
time may slightly reduce the “distant' signals, I 
preferably arrange contact 3 in the form of a 
jack, so that it can be opened-up if desired, when 
“distance' is being sought for by the listener-in. 
The connection between my invention proper 

and the rest of the customary receiver set, is 
shown by the antenna, line 21, leading to antenna, 
input variable condenser 0, which is ganged by 
connecting means 4a with Succeeding radio-fre 
quency variable condensers to be spoken of later, 
and is connected through primary of radio 
frequency transformer 2, to ground, Or to chaS 
sis-frame f3. In some cases the condensers 4, 
7, and O may preferably be placed on the ground 
side of their respective coils, to simplify the inter 
connecting or "ganging 'means, and lessen in 
sulation requirements thereon. As a typical, but 
not necessarily exclusive type of connection to 
be used in Such standard or usual receiver Set, 
the many turn secondary 4, of transformer 2, 
may be bridged by the second stage tuning con 
denser 5, which is grounded on lower side at 
| 5a, the upper end of said bridge circuit being 
carried through C-battery C1 to grid 6 of first 
amplifier tube 7, the battery polarities being aS 
indicated, although more than one cell may in 
some cases be required. 
One filament lead into this tube is shown at 8, 

which connects to said ground connection 5a 
through the filament battery 8a, So as to form 
the necessary grid-return lead, the other filament 
lead being grounded, or connected to a common 
return lead at 9. - 
The plate 20 of this tube goes to and thru 

primary 2 of second radio-fraquency trans 
former 22, on to positive of the many cell 
B-battery 23, and to ground 24, while transformer 
secondary 25 of many turns is bridged in turn 
by the next ganged variable condenser 26, tun 
ing its associated transformer to the desired Sig 
nal frequency, the lower side of this condenser 
being grounded at 26a, and the upper plate of 
said condenser being carried thru C-battery C2 
from positive to negative, and on to grid 2, of 
Second radio frequency amplifier tube 28, having 
filament connection 29 to A-battery 29a and 
therethrough to the lower Side of variable con 
denser 26, and to the ground connection 26a, so as 
to form the necessary and customary grid-return 
lead, and second filament lead 35) to ground, 
with plate 3 in turn connected to the few 
turn primary coil 32 of final radio-frequency 
transformer 33, and thence through the multi 
cell B-battery 34, or its power-pack equivalent, to 
ground or common-return line 35, while the 
many...turn secondary 36 of said transformer may 
be connected through its leads 3 and 38, either 
to an additional radio-frequency amplifying tube 
stage, with associated tuning condensers, ground 
connections, etc., as before, or directly to the 
customary detector, either tube or crystal type, 
and from thence through the usual audio aim 
plifying stage or stages to the final outlet to 
loud-speaker, or possibly ear-phones, all as per 

2,024,902 
well-known methods and connections, necessi 
tating no further comment here, particularly as 
Such final amplifying elements and connections 
are in no Wise incorporated in my claims. 

In Figure 2, a heavy metal ball is shown at 5, 5 
a light cork ball at 52, these being carried by the 
appropriate light piano wires 53 and 54 respec 
tively, attached at 55 and 56 so as to depend from, 
but be very freely oscillable around, the stiff Sup 
porting means 57, of any desired material. O 

Reverting now to Figure 1, it will be observed 
that I have provided side drain circuits which 
are especially receptive to all incoming signals 
which lie in the two broadcast channels next 
to that for which the broadcast receiver proper 5 
is tuned, one of these side-drain circuits lying 
10 kilocycles above, and the other 10 kilocycles 
below that of the desired receiver Signal. 
Not only are these side-drain circuits adapted 

to tune to their respective frequencies, always 20 
just 10 kilocycles each way from the main sig 
nal frequency, as the main condenser tuning knob 
is rotated, but these side-drain circuits are made 
still further receptive to the non-desired signals 
by a proper selection of the electrical constants 25 
pertaining to these paths. Thus the side-drain 
condensers are each made of Several times the 
electrical capacity of the tuning condenser in 
main antenina input circuit of the receiver prop 
er, whereas the inductance coil in Series with each 30. 
Such side-drain condenser is made proportion 
ately less in inductance than the coil in the 
antenna, input tuning circuit of said receiver, 
but all are proportioned SO as to give the free 
Oscillation frequency conditions above enunner 
ated. 
Now it is vastly easier for a signal of a given 

radio frequency to build up a response current 
in a tuned circuit Which contains a very low in 
ductance, so that it will be much easier for un- 40 . 
Wanted signals occupying the adjacent broadcast 
channels to get in and through the respective 
side-drain circuits, than for these same inter 
fering signals to try and force their way through 
the much higher inductance path connected with 45 
the main antenna tuning circuit on input side 
of the receiver proper, particularly as this latter 
circuit Will be 10 kilocycles away in frequency 
setting, at all times. 
Thus selectivity of the receiver proper will be 30 

greatly improved, and at the same time the de 
sired incoming signals will be materially clarified, 
because the diverted side-drain signals do not 
pass through a loud-speaker, and So are inaudible. 

It is also evident that eXtraneous impuises of 55 
steep wave-front, Such as the “Static 'from light 
ning discharges, Will, upon encountering the an 
tenna, , and following down the lead-in 2, en 
counter at 3 a divided circuit of three branches, 
the two side-drain paths of which through 4- 60 
5-6 and 7-8-9 Will be far more receptive to such 
impulses than is the main receiver antenna input 
through 21-0-1-3. 
Thus only to to of the original now 

desired impulse striking will be able to pene 
trate through the coil f, by far the most of 
it being diverted through the side circuits above 
mentioned, which do not contain a loud-speaker, 
so that the signal actually amplified by the re- 70 
ceiver proper from - 2-4 on will be greatly 
cleared up of the undesired impulse effects, 
whether from adjacent channel program Waves, 
lightning, or from a variety of circuit-switching 
operations of the "nuisance' types, such as those is . 
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of vacuum-cleaners, telephone-dialing contacts, 
etc. 

Since parts to 38 inclusive, pertain to a usual 
type of broadcast receiver, the connections of 
which are well known, and which enter in no Way 
into my invention proper, or into the claims, I 
believe that further description thereof may well 
be omitted, in the interest of brevity. 

Referring now to Figure 2, I have arranged a 
Ynechanical analogue, in which the high-inertia, 
element 5 takes the place of the highly inductive 
coil of Figure 1, while the light ball 52 typifies 
the coil 5 of very low inductance of one of the 
Side-drain circuits in this figure. 
In a pendulum, the “spring return' effect, or 

tendency to come back to mid-position, is Sup 
plied in this case by gravity, and is therefore in 
exact proportion to the respective weights in 
Wolved, 5 Oscillating as though a strong Spring 
were doing the returning to zero, whereas 52 will 
operate as though a relatively weak Spring Were 
functioning here. And since this Spring-return 
effect really is in exact proportion to the respec 
tive Weights, we find that both pendulums, if of 
the same effective length, Swing in precise Unison, 
the time period of oscillation being the same 
in each case; in other words, both Systems have 
identical “tuning'. But if both balls are Stand 
ing still, and a light feather which is oscillating 
back and forth under power, and continuously, at 
a pace slightly faster or slower than the normal 
“free’ frequency of the ball systems, is brought 
up into contact with one of the wires 53 or 54, 
it Will be found that 5-53 is difficult to get into 
oscillation at this “off' frequency, whereas the 
52-54 system is vastly easier to get Speeded up. 
NoW the latter corresponds to the electrical 

conditions purposely set up in one of the side 
drain-circuits such as 3-4-5-6, for example, of 
Figure 1, in which current flow corresponds to 
velocity of Swing or motion in the mechanical 
aialogue. 
In such mechanical analogues it must also al 

Ways be remembered that a weak Spring COr 
responds to a condenser of large capacity, while 
a strong Spring is typified by a very Small con 
denser, which is “electrically stiffer' or more re 
sistaint to current flow, than a big condenser, 
under equivalent frequency and Voltage condi 
tionS. 
Again referring to Figure 2, it will be self-evi 

dent that a sudden impulse striking 53 and 54 
concomitantly, will be able to induce a vastly 
greater swing in the 52-54 System than in the 
more massive 5-53 combination. 
Now in mechanical analogues of electrical cir 

cuits, it is, as before mentioned, necessary to 
keep clearly in mind that velocity-of-motion cor 
responds With current-flow, and that, conversely, 

conditions corresponding with the 
52-54 system will, therefore, be the better Suited 
for induction of large values of current therein. 
This is precisely what I have done in each 

of the side-drain circuits 3-4-5-6, and 
3-I-8-9, of Figure 1, for example, where the 
tra-large condensers and Very Small induc 

tances permit tuning to the required off frequen 
cies, but at the same time for circuits which are 
especially receptive to the signals which it is 
desired to eliminate. 
These side circuits will of course take in Some 

of the strength of the signal of the desired in 
coming program, but ordinarily every receiver 
has a reserve of possible amplification available, 
the amount normally used being limited because 

3 
of the usual “noise background'. If I eliminate 
a large fraction of the latter, more amplifica 
tion can be utilized to bring up the volume to re 
quired Value. 
In searching for extreme distance signals, the is 

side-drain circuits can be separated temporarily 
from the aerial 2, in Figure 1, by operating the 
jack at junction point 3, so as to clear the 2-21 
line from that extending from 6 to 9. 

I believe that the mechanical analogue brings 10 
out the desired functioning of the electrical Side 
drain circuits clearly enough to make unneces 
Sary any more elaborate description thereof than 
has already been given. In Figure , it will be 
Self-evident to anyone skilled in the art to which is 
my invention appertains, that the ganged con 
densers 4, , and , with their respective coils, 
must form systems of the straight-line-frequency 
type, as a preferred construction, so that the re 
Spective 4, 2, and 7 tunings will remain approxi- 20 
mately 10 kilocycles apart, in the order given, 
throughout the entire broadcast range of recep 
tion, and not for just some fractional element 
thereof. 

In the use of the method and apparatus of my 25 
invention, certain very definite advantages ac 
Crue from the Sub-division of non-desired in 
coming Signals among a multiplicity of circuits, 
the majority of which are made very especially 
receptive to Such signals, but have no loud- 30 
Speaker-connections, so that in effect these non 
desired signals are removed from the field, thus 
Very materially improving the clarity and quali 
ty of the remanent signals which enter the 
broadcast receiver proper, and eventually emerge 35 
from the loud-speaker. 
Other important advantages accrue from the 

use of high-capacity, low-inductance elements in 
the side drain circuits, as compared With the 
corresponding unitS or elements in the broadcast 40 
receiver proper. 

Still other advantages accrue from the spaced 
tuning maintained between the broadcast receiver 
input circuit, and the two side-drain circuits, re 
Spectively, for all positions of the main tuning 45 
dial, as heretofore outlined, but all tuned from 
this common dial. 
While I have shown and described preferred 

forms of my invention, many modifications may 
be made both in its structure, and in the mode of 50 
Operation, without departing from the spirit of 
Said invention, or the scope of my broader claims. 
Thus, in Some cases, it may be found that suf 

ficient clarification of incoming signals can be 
Obtained by the USe of but a single one of the 55 
two Side-drain circuits which I have preferred to 
illustrate and describe in the present application 
aS probably the better construction for the pur 
pose intended. 
What I claim is: 60 
l. In the input end of a radio-frequency 

broadcast receiver, three series resonance type 
tuned circuits each containing one inductance 
and One capacity element only, said circuits all 
being conductively connected in parallel with 65 
each other, a receiving antenna, also connected 
to this parallelling connection and to nothing 
else in Said receiver, the inductance on one of 
Said circuits only being inductively coupled to the 
input Side of a radio-frequency amplifier, this 70 
One of Said circuits being tunable to an interme 
diate frequency with respect to the other two, 
with a constantly maintainable spacing of 10 
kilocycles respectively therebetween, to each of 
the Said other two, a common tuning means 75 
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4. 
mechanically connected to the tuning elements 
of all said circuits and adapted to produce the 
respective differences in tuning aforesaid, 
throughout the usual broadcast range of fre 
quencies, the circuit of intermediate tuned fre 
quency being characterized by a very low ca 
pacity element and a very high inductance ele 
ment relative to the corresponding elements in 
the two tuned circuits in parallel thereWith, and 
all said circuits grounded at remaining end away 
from said antenna. 

2. In a radio-frequency broadcast receiver, 
three series resonant type tuned circuits conduc 
tively connected in parallel to each other, a re 
ceiving antenna, conductively connected to the 
paralleling connection of said circuits and to no 
other elements of said receiver, a mechanical con 
nection means between the tuning elements of 
said three circuits and arranged to provide a con 
stantly maintained spaced tuning successively 10 
kilo-cycles apart between the respective circuits, 
throughout the customary broadcast range of fre 
quencies, the intermediate frequency circuit Only 
containing a means of transmitting Signals to the 
input circuit of said radio-frequency receiver, Said 
intermediate frequency circuit also containing a 
lower capacity and a higher inductance than 
either of the two remaining circuits of the three 
first mentioned, and all three of these three cir 
cuits being connected at remaining end to ground, 
the whole constituting a means for eliminating 
interference with a desired broadcast channel by 
those immediately adjacent thereto on each side 
of the Selected frequency. 

3. An input circuit for a radio receiver oper 
able on modulated carrier Waves, comprising an 
antenna, connected conductively to three Series 
resonant circuits only, all being paralleled at the 
antenna, connection thereto, each of Said circuits 
comprising a single inductance element and a sin 
gle capacity element in series, with a much lower 
inductance and a much higher capacity in two 
of said circuits than in the other, which latter 
only is provided with a signal transmitting means 
to a radio-frequency amplifier device coupled 
thereto, all three circuits containing variable tun 
ing means mechanically interconnected therebe 
tWeen, said latter means providing a 10 kilocycle 
maintained frequency spacing between each of 
the low inductance circuits and the One of higher 
inductance, which latter is maintainable at a fre 
quency therebetween, throughout the usual broad 
cast range of reception. 

4. In a receiver operable on broadcast modul 
lated radio-frequency carrier waves, the combi 
nation comprising a multi-stage multi-tuned ra 
dio-frequency amplifying means, three concom 
itantly tunable series resonant circuits conduc- . 
tively connected in parallel with each other, each 
comprising One inductance COil and One Condense 
only, a mechanically interconnected common tun 
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ing means applied to the tunable elements of all 
said circuits and of Said amplifying means, One 
of said circuits being maintainable at an inter 
mediate frequency with respect to the other two, 
and identical with that of Said amplifying means, 5 
with a 10 kilo-cycle maintained spacing between 
said one circuit and each of the other two said 
circuits, throughout the usual broadcast range, 
said one circuit containing a much higher in 
ductance and a much lower capacity than either 10 
of the other two in parallel therewith, and being 
characterized as the only circuit of the three pro 
vided with signal transmitting coupling with the 
Said amplifying means. 

5. In a receiver operable on broadcast modu- 15 
lated radio-frequency carrier waves, the Combi 
nation comprising a multi-stage multi-tuned 
radio-frequency amplifying means, two concomi 
tantly tunable side branch circuits only, conduc 
tively connected in parallel with each other, a 20 
concomitantly tunable input circuit for said 
amplifying means also connected in parallel with 
said side circuits, a mechanically connected com 
mon tuning means applied to the tuning elements 
of all said circuits, and providing a substantially 25 
10 kilo-cycle maintained spacing between said in 
put circuit and each of the two said side circuits, 
With the former lying therebetween, for all set 
tings within the usual broadcast range of fre 
quencies, each of said circuits containing one con- 30 
denser and one inductance coil only, in Series, 
said side circuits each containing a relatively 
large condenser and a relatively Small inductance, 
With respect to the corresponding parts in the said 
input circuit, and an antenna connected to the 35 
common connection point of all Said circuits Only. 

6. In a radio broadcast receiver, the combina 
tion comprising a multi-stage multi-tuned radio 
frequency amplifying means, a series resonant 
tunable input circuit coupled therewith, a branch 40 
series resonant tunable circuit connected in par 
allel with said input circuit, said branch circuit 
containing a very large capacity element and a 
very small inductance element compared with 
similar elements provided in said input circuit, a 45 
mechanical coupling means connecting the tun 
ing elements of both of said circuits and provid 
ing a maintained 10 kilo-cycle frequency spacing 
therebetween throughout the usual broadcast 
range, said mechanical coupling also operating 50 
the tuning elements of Said amplifying means and 
maintaining therein the same frequency as that 
in said input circuit at any given instant, and an 
aerial connected only to the common connection 
point of said Series resonant circuits. 

7. A radio broadcast receiver arranged as in 
claim. 6, in which a disconnecting jack is provided 
at the parallel connection of the two series reso 
nant tunable circuits mentioned, so that the said 
branch circuit can be disconnected when desired. 60 
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