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21. Claims. 

This invention pertains to radio receivers, more 
especially to radio receivers adapted for radio 
broadcast reception. 
A primary object of the invention is to pro 

5. vide a receiver of the type Specified embodying 
an improved type of continuously variable Wol 
ume control element whereby the volume of the 
received signal may be quickly and easily ad 
justed over a wide range of Values extending 

l0 from exceedingly low to high intensities. 
In the past two general types of Volume control 

elements have been provided for radio broadcast 
receivers. One type that has been utilized con 
prises a variable resistance Such as a rheOStat 

lis bridged across the input Section to the receiver. 
Another and frequently used type COInpriseS a 
potentiometer arrangement for varying the po 
tential of the cathodes or Screen grids of the 
radio frequency amplifier tubes. 
The first arrangement is objectionable in that 

it is difficult mechanically to construct a Suitable 
nigh resistance rheoStat Which Will permit Varia 
tion Of the Signal inten Sity OVer the desired range 
of values and which at the same time embodies 
the desirable features of economy and rugged 
IneSS. The reostat method. Of Volune control 
is further objectionable in that the high re 
Sistance utilized renders the receiver noisy. Due 
to the capacity and resistance of the connecting 
Wires, Volume control at low intensities becomes 
particularly difficult. The adjustment of Volune 
by the rheoStat method is in general Without 
effect upon the inherent noise of the set as a 
COinSequence of Which a reduction of Signal in 
ten Sity does not produce a corresponding reduc-, 
tion of noise in the Set, so that the ratio of noise 
to siginal intensity increases as the volume is re 
duced. 
The Second arrangement, that of varying the 

potential of the cathodes Or Screen grids is ob 
jectionable in that any adjustment of the con 
t}ol element changes the operating conditions 
for the tubes. This causes the tubes in general 
to be Operated at points on their characteristic 
curves other than the linear portion thereof, 
which results in an intermodulation of signals 
With consequent distortion. As a further objec 
tion to volume control by this method it has been 
fGird in practice that in Order to provide a. de 
Siracle range of volume adjustment it is neces 
Sary to Work the tubes almost to their cutoff 
pointS Which causes the Signal to be greatly dis 
tored as the cutoff point is approached. 
The present invention provides a volume con 

trol which overcomes the above objections in 
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(Cl. 179—-71) 
that it is extremely economical of construction, 
provides continuous volume reduction over a Very 
Wide range of values and causes the tubeSalways 
to be operative at the straight portion of the tube 
characteristic, thereby insuring freedom from 
distortion, modulation, and crosstalk troubles in 
the radio frequency stages. The design of the 
space-current supply circuit for the tubeS is 
simplified since with the control of the present 
invention there is no variation in plate current 20 
drawn by the radio-frequency tubes. The control 
may be made Smooth, noiseleSS, free from Wear, 
and With any desired law of variation in atten Ulla 
tion with angular position of the control dial. 
The invention is particularly applicable to the 

modern type of radio broadcast receiver wherein 
the various portions of the radio-frequency 
amplifier are completely shielded from each other 
by positioning the same in individual metal Con 
partments. The invention is furthermore eS 
pecially applicable to the receivers wherein ca 
pacitive coupling is utilized to couple the output 
circuit of one tube with the input circuit of the 
succeeding tube, the output circuit of each tube 
being in a shielding compartment distinct fron 
that housing the input circuit of the SUCCeeding 
tube. 
As applied to a receiver of this type, the inven 

tion comprises a variable coupling condenser con 
necting the output section of the first radio-fre 
quency stage to the input section of the next Suc 
ceeding stage. This condenser is of unique con 
struction and consists of a sleeve of insulating 
material such as bakelite fitted into an aperture 
in the shield separating the output Section of 
the first radio-frequency tube from the input Sec 
tion of the immediately Succeeding tube. A 
metal plunger is slidable within the bore of the 
insulating sleeve in such manner that an insulat 
ed conductive end portion thereof within the ét 
bore may be adjusted from one shielding COm 
partment to the other. A conductive collar is 
positioned about the insulating sleeve in the 
shielding compartment containing the Output 
circuit of the first radio-frequency amplifier tube 
and is conductively connected to the anode elec 
trode thereof. The conductive end portion of 
the plunger is connected by a flexible lead to the 
grid electrode of the Succeeding radio-frequency 
tube. 
AS a result of this arrangement it Will be ob 

vious that the coupling capacity may be Varied 
by movement of the plunger. When the plunger 
is in Such position that the insulated end portion 
and the conductive collar are situated in different 55 
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2 2,014,422 
shielding compartments, the capacitive coupling 
between the first and Second tubes is reduced 
allinost to Zero due to the interposition of the 
shield therebetween. When, however, the plung 

; er is Withdrawn until the insulated end portion 
is Situated beneath the metal collar the coupling 
Capacity between tubes is a maxinum; and for 
2.Ély intermediate setting of the plunger arm, of 
course, the coupling capacity lies between the 
two values. It has been found in practice that 
by adjusting the capacity in this way the received 
Volume Inay be varied over a range of values hav 
ing a ratio of as much as 20,000 to 1. 

Having thus described the invention in general 
terms, reference will now be had to the drawing 
for a detailed explanation of a specific embodi 
ment thereof wherein: 

Figure 1 shows partly in circuit diagrammatic 
form a radio broadcast receiver embodying the 
novel volume control of the present invention 
interposed between the first and second radio 
frequency stages; 

Figure 2 shows a longitudinal cross-section of 
the control element; 

Figures 3 and 4 show a side elevation and an 
end elevation respectively of a modified form of 
the volume control element; 

Figure 5 is a fragmentary view of Figure 1 dis 
closing a modified form of the invention wherein 
the volume control is interposed between the 
antenna circuit and the input to the first radio 
frequency stage. 

Referring to Figure 1, there is shown a radio 
receiver comprising a radio-frequency amplifier 
and detector unit A, an audio-frequency ampli 
fier B, and a loud Speaker unit L. 
The radio-frequency amplifier unit. A com 

prises two stages of radio-frequency amplifica 
tion consisting of Screen grid tubes W1 and V2 in 
cascade connection working into a Screen grid 
detector tube Va. Each tube comprises an anode 
f, cathode 2, grid 3, Screen grid 4, and filament or 
heater element 5. The filaments 5 are connected 
in multiple Over leads 6 to a Suitable Source of 
power P for heating the tubes. Likewise, the 
anodes of the tubes V1 and We are connected 
Over a lead 7 to the power Source P for supplying 
Space-current to the tubes; the screen grids 4 
are connected over a lead 8, and the cathodes 2 
over a lead 9 to the power source for applying 
Suitable potentials thereto. The audio-frequency 
amplifier B is connected by means of conductors 

to the power Source for supplying the neces 
Sary potentials to the audio-frequency amplifier 
tubes and also the field current over leads to 
the loud Speaker unit Li which is of the “dynamic' 
type. 
An antenna 2 and ground 3 are connected to 

opposite terminals of the primary Winding of a 
radio-frequency transformer T1, the Secondary 
of which is connected between grid 3 and cathode 
2 of tube W1. A variable condenser C1 is con 
nected across the secondary winding L1 of trans 
former T for tuning the same. The plate elec 
trode of tube W1 is connected through a radio 
frequency choke coil E1 and thence to lead T. 
In addition the plate electrode of tube W1 is 
also connected through the special volume con 
trol condenser D1 of the present invention to the 
grid electrode 3 of the succeeding tube W2. Con 
nected between the grid 3 and cathode 2 of tube 
W2 is a tunable resonant circuit connprising in 
ductance L2 and variable capacity C2 in parallel 
electrical connection. 
The plate electrode of tube W2 is connected 

through a radio-frequency choke coil E2 similar 
to E1 to lead , and is further connected through 
a fixed coupling capacity D2 to the grid elec 
trode of the Succeeding tube V3. A tunable cir 
cuit comprising inductance L3 and capacity C3 is 
associated. With the input Section of tube V3, 
One Side of the tunable circuit being connected 
directly to the grid electrode 3 of tube Wa and the 
other side being connected through a resistance 
A shunted by a capacity in to the cathode, the lo 

latter elements being adapted to cause the tube 
W3 to function as a detector tube. The output 
section of tube W3 comprising the plate and the 
cathode 2 are connected over leads 5 to the in 
put Section of the audio-frequency amplifier B, 5 
the Output of Which, in turn, is connected by 
means of leads 6 to the voice-frequency wind 
ing of the loud Speaker L. 
The radio-frequency unit A is completely 

housed within a grounded metal shielding struc- 20 
ture S divided by Suitable walls or interposed 
Screens into Shielding compartments S1 to S6 
inclusive. The resonant circuits LC are indi 
vidually housed within compartments S1, S3 and 
S5 respectively, while each tube V together with 25 
it;3 Output coil E is housed within a compartment 
S2, S4 or S6. 
The Capacities 7 are high-frequency by-pass 

i: 3 COi?den SC's Which selve to prevent undesired 
coupling effects between the various elements of 30 
the amplifier which tend to produce undesirable 
&:S&2ined QScillations. The capacity in connected 
acroSS the output Section of tube W3 serves to by 
a SS: 26e di O-fi‘’Elency cuirrentS and thereby 

prevent the same from being impressed upon the 35 
3udio-frequency aimplifier 8. The condensers C1 
t?. C3, inclusive, are mechanically connected by a 
ti:i-control device Ufol simultaneously tuning all 
of the circuits LC alike. 
The inductance of each choke coil E is selected 40 

So that, with the plate-to-ground capacity of the 
Coife i2Oilding tube W it is resonant at a frequency 
Stiglity o WC1r ?ia in the trable range for the res 
Qnâhü Ci`2üli?S LC. fi't?:rthei’nore silice each coil 
E is shielded from the next succeeding tuned cir 
cuit LC, the Only coupling between circuits is 
through the corresponding coupling capacity D. 
The elements E, LC and D are suitably propor 
iORhed to produce uniform aimplificatiot over the 
frequency range of the tunable circuit LC, the 
3.33 ount, Gf amplification being deternined by and 
2: 39.5"iOnal to the maginitude of capacity (). By 
V8,1?iIìg t)}}{2 Capº City Î } from a Valtle of 3.bQ!!!; "7 
?1@ "G-? fra dS &O a S lOVI a valule as possible, 
the amplification may be controlled over a wid: 5 
range of values without affecting the frequercy 
Ciara,cteiistics of the receiver. A Sitable an 
of volume control may be obtained in this marine 
by varying Only One of the coupling condensers 
Such, for example, as the conden Ser D1. ('') 

Referring specifically to Figures 1 and 2, the 
conden Ser LC1 COITIA priSeS an i Stlatjing Slee'ye º 
mounted within an aperture in Shielding Wall ', 
electrically Screening the output circuit of tube W. 
from the input circuit of tube V2. A plunger 3. 
is slidably positioned within the sleeve F, the 
plunger consisting of a main conductive portion 
M. insulated by a member 8 from a conductive 
Cindi portion N. 
A compression Spring 9 positioned about : 

projecting portion of member MS by reacting 
against the end of sleeve F forces the head 23 
of membei fi at all times into engageme: t with 
a cam 2 mounted upon a shaft 22 projecting 
through the screen S and provided upon its outer 5 
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e di With a kn0b 23 for adjusting the position of 
ºlºC ºlumage:''. 
The sleeve F is provided with turned depres 

Sions housing the metal collars H, I and J posi 
&liCIES te'eabout. Collars H and I are liccated 
in the Same shielding compartment S2 With the 
Output circuit of tube W1, While collar J is posi 
tioned in the shielding compartment S3 housing 
the tuned circuit 2 C2 connected to the input, cir 
cuit of tube W2. The end portion N is connected 
by a flexible lead 24 to the grid electrode of 
tube W2 while collar I positioned adjacent Screen 

buit in Sulated therefFrom is connected to the 
plate electrOde of tube Vi. Collars H. and J are 
grOL n.died aS is also the conductive portion M of the 
plunger K as shown in Figure 1. 
As a result of this arrangement it will be ob 

Seved that adjustinent of the knob E3 varies the 
capacity electroStatically coupling the elements I 
and N thereby adjusting the capacitive coupling 
ëxäSiirag geëWeen the Output Circuit of tube Vland 
the input circuit of tube W2. - 
With the plunger in the position shown in Fig 

uLre 1 the capacity betwee element:S and Nisa, 
minimum due to the interposition of the grounded 
shield therebetween, which effectively shields 
One Said element from the other. This shielding 
effect is made more complete by the fact that the 
end of conductive member M substantially fills 
Up & hole in Screen which houses the sleeve F. 

If noW the knob. 23 is so rotated that member 
is displaced from shielding conpartment S3 to 

Shielding compartment S2, the capacity between 
elements I and N will gradually increase to a 
maximum value attained when member N is sit 
Ulated Substantially beneath member I thus pro 
Viding a maximum degree of coupling between the 
Stages W1 and W2 of the amplifier A. Figure 2 
shows the plunger adjusted to a position interme 
diate etWeen the maximum and minimum ca 
pacity Values. 
Due to the extremely low capacity obtainable 

3etWee?n ese MentS II ad N When the Screen " iS 
interposed therebetween, it is possible to obtain. 
an extremely wide range of adjustment for the 
Signal intensity impressed from the output cir 
Cuit of tube W1 through the coupling capacity D1 
Upon the input circuit of the W2. The minimum 
Capa City adju Stment of the conden Ser is further 
reduced by the provision of the grounded collars 
I 2nd J and the grounded portion M of the plung 
O. This reSUt S fron the faCt that With the 
plunger in the position shown in Figure 1 there is 
a relatively large capacity to ground from the 
grid electrode of tube W2 due to the fact that the 
end portion N is situated directly beneath the 
grounded collar J. Likewise there is a relatively 
large capacity to ground from the plate electrode 
of tube W1 due to the fact that the conductive 
pOrtion M of the plunger is situated beneath co 
la,:S I and H. These grounded capacities serve 
to reduce the Voltage impressed across the cou 
pling Capacity D1 between stages comprising the 
eleme?S II and N. 

Figures 3 and 4 disclose a modified form of the 
in Vention. Wherein the plunger K comprises a sin 
gle conductive member slidably housed within a 
Sleeve F consisting of the insulating plates 25 
and 26 held together in rigid assembly by means 
of screws 2. The sleeve F is positioned within 
an aperture in the shield 7. A conductive plate 
R is nounted upon the outer side of the sleeve F 
On One Side of the Shield , 
In the operation of this device the plunger K 

is conductively connected to the plate electrode 

3 
Of tube W1 and the plate R, to the grid electrode 
of tube W2, or the connections may be reversed 
if desired. With this arrangement it Will be ob - 
Vious that the capacity betWeen elements Kand 
R. is adjusted fron a maximum Value With a por 
tion of the plunger K projecting through the 
Scree, and positioned adjacent the plate R, to a 
low mininuin value with the plunger wholly with 
dra Wn to the Opposite Side of the Screen. 

By Suitably shaping the cana 2 the Volune inay 
be caused to Way in any desired mannel. With 
angular adjustment of the knob. 23. 
With the againgement of Figure , tha full 

signal intensity is impressed upon the input to 
the first radio frequency tube W1. This may be 
undesirable where powerful stations operate in 
the vicinity of the receiver or where powerful 
Signals are being received. Under Such conditio:S 
the circuit, modification of Figure 5 becomes pief 
erable, in Which the Volume contro coindenSei C. 2 
variably couples the antenna, circuit to the input 
of tube W1. 
In Figure 5 the antenna, circuit is similar to 

that of Figure i. The high potential terminal of 
the tuned circuit Il C1, instead of being connected 
directly to the grid of tube W1 as formerly, is now 
coupled to the collar I of condenser D1 mounted 
in the partition Separating Screening corn part 
ninents S1 and S2, the conductive end portion of 
the piston K being connected by flexible lead 28 
to the grid. Of tube W1. A radio-frequency choke 
COil E3 is connected between giid and cathode of 
tube Wii to Suitably adjust the input impedance 
relatioriS. 
We claii: 
1. A multi-Stage thermionic amplifier Wherein 

the output Section of One Stage is Variabiy co 
pled capacitively to the input section of the Suc 
ceeding stage, means electrically shielding Said 
Sections including a conductive Screen interposed 
therebetween, said capacity comprising a fixed 
element connected to one said Section and pasi 
tioned or the same side of Said Screen therewith, 
and a conductive plunger connected to the other 
Said Section and insulatedly slidable through a 4. 
slot in said screen adjacent said fixed element, for 
Varying the capacity from a maxinuin value With 
Said plunger adjacent said fixed element, to a low 
mininuin Value with the plunger Withdrawn to 
the opposite side of said Screen. 

2. A multi-stage thermionic amplifier compris 
ing Vacuum tubes in cascade Connection, each 
having anode, Cathode and grid electrodes, means 
electrically shielding the output Section of one 
said tube from the input section of the succeeding 
tube, Said means including a conductive Screen 
interposed therebetween, a variable capacity con 
nected from the anode electrode of Said first tube 
to the grid electrode of said succeeding tube, said 
CapaCity comprising a fixed element connected to 
One Said electrode and positioned on the same 
Side Of Said Screen thereWith, and a conductive 
plunger connected to the other said electrode and 
insulatedly slidable through a slot in said screen 
adjacent Said fixed element for Varying the ca 
pacity from a maxiinum Value With said plunger 
positioned adjacent said fixed element, to a low 
minimum value With the plunger Witindra Win to 
the Opposite Side of Said Screen. 

3. A multi-stage thermionic amplifier coimpriS- 7 
ing Vacuum tubes in cascade connection, each 
having a grid and a cathode comprising said input, 
Section and Said cathode and an anode compris 
ing an Output Section, an impedance connected 
to the Output Section of one said tube, an imped 
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4 
ance connected to the input Section of the Sulc 
ceeding tube, means electrically shielding said out 
put and said input sections including a conductive 
screen interposed therebetween, a variable capac 
ity connected from the aiiodie electlode of Said 
first tube to the grid electrode of said Second tube, 
said capacity comprising a fixed element Connect 
ed to one said electrode and positioned Oil the 
same side of said screen thereWith, and a COn 
ductive piunger connected to the other Said elec 
trode insulatedly slidable through a slot in Said 
screen adjacent said fixed element for varying 
the capacity fron a maximum value With Said 
plunger positioned adjacent said fixed element to 
a low mininuinn value with plunger Withdrawn 
to the opposite side of said screen. 

4. A multi-stage thermionic amplifier coninpris 
ing vacuum tubes in cascade connection each 
having grid and cathode electrodes Comprising an 
input section and said cathode and an anode elec 
trode comprising an output Section, an imped 
ance connected to the output Section of one Said 
tube, a resonant circuit tunable over a range in 
frequency connected to the input section of the 
succeeding tube, means electrically shielding Said 
output section fronin Said tunable circuit, Saidi 
means including a conductive Screen interposed 
therebetween, a variable condenser connected 
from the anode electrode of Said first to the grid 
electrode of said succeeding tube, Said conden SCT 
comprising a fixed element connected to one Said 
electrode and positioned on the same side of Said 
screen therewith, and a conductive plungel Coil 
nected to the other said electrode and insulatedly 
slidable through a slot in said Screen adjacent 
said fixed element for varying the capacity from 
a maximum value with a portion of Said plunger 
positioned adjacent said fixed element, to a low 
minimum value with the plunger wholly with 
drawn to the opposite side of Said Screen. 

5. In combination, a pair of electrical circuit.S, 
means electrically shielding said circuits includ 
ing a conductive screen interposed therebetween 
grounded to one side of each Said circuit, a 
variable condenser capacitively coupling the un 
grounded sides of Said circuits comprising, a 
fixed element connected to one Said circuit and 
positioned on the same side of the Screen there 
with, and a conductive plunger connected to the 
other said circuit and insulatedly slidable through 
a slot in said screen for varying the capacity be 
tween said fixed element and said plunger from 
a maximum value with a portion of Said plunger 
positioned adjacent said fixed element to a low 
minimum value with said plunger displaced to 
the opposite Side of Said Screen. 

6. In combination, a pair of electrical circuits, 
means electrically shielding said circuits includ 
ing a conductive screen interposed therebetween 
grounded to one side of each said circuit, a vari 
able condenser capacitively coupling the un 
grounded sides of Said circuits comprisiing, an ill 
sulating sleeve mounted in an aperture in Said 
screen, a plunger slidable within Said sleeve in 
cluding an insulated conductive end portion, 
adapted to be displaced from one side of said 
screen to the other, a conductive collar placed 
about said sleeve on one side of said screen and 
connected to the said circuit adjacent thereto, 
means connecting said conductive end portion to 
the other said circuit whereby the capacity of 
Said condenser may be varied from a maximum 
to a low minimum value as said conductive end 
portion is displaced from one side to the other 
of Said Screen. 

2,014,422 
7. A multi-stage high-frequency amplifier tun 

able over a, range in frequency comprising vac 
uum tubes in cascade connection. Wherein the 
output circuit of a first tube includes an imped 
ance tuned to a frequency slightly below Said 5 
range and the input circuit of the Succeeding tube 
includes a resonant circuit tunable over Said fre 
quency range, means electrically shielding Said 
Output and input circuits, said means including 
a conductive Screen interposed theirebet Ween, a } 
capacity connecting the anode electrode of Said 
first to the grid electrode of Said Succeeding tube, 
said capacity comprising a stator positioned on 
the Same side of Said Screen. With the Said elec 
trode connected thereto, and a conductive plung 
er connected to the other said electrode and 
insulatedly slidable through a slot in Said Screen 
adjacent said Stator for varying Said capacity 
from a maximum value With Said plunger posi 
tioned adjacent said stator to a low minimum 
value with said plunger wholly withdrawn to the 
opposite Side of Said Screen whereby the signal 
intensity impressed from Said output upon said 
input circuit may be varied over a wide range. 

8. An amplifier in accordance With claim 7 : 
Whereiin Said in pedance, capacity and tuned cir 
cuit are proportioned to provide Substantially 
l: iniform amplification over said range in fre 
qLienCy. 

9. A multi-stage high-frequency amplifier com 
prising thermionic tubes in cascade connection 
each having a grid and cathode comprising an 
input Section, and said cathode and an anode 
Comprising an output Section, a fixed impedance 
connected in the output circuit of one tube and , 
a tunable impedance in the input circuit of the 
SUCCeeding tube, means electrically shielding 
Said output and input circuits including a con 
ductive Screen interposed therebetween grounded 
to Said cathodes, means adjustably controlling 4t) 
the Signal intensity impressed upon said input 
from Said output circuit comprising, a variable 
condenser connected from the anode of said first 
to the grid of Said succeeding tube, said con 
denser consisting of a fixed element positioned 45 
On the Same side with and connected to one said 
electrode, and a conductive plunger connected to 
the other said electrode and insulatedly slidable 
through a slot in Said screen, for adjusting the 
capacity of Said condenser from a maximum to i 
a low minimum value as said plunger is dis 
placed from a position adjacent said fixed ele 
ment to the Opposite side of said screen there 
from. 

10. A multi-stage high-frequency amplifier 
confinprising thermionic tubes in cascade connec 
tion each having a grid and cathode included in 
an input circuit and said cathode and an anode 
included in an output circuit, a fixed impedance 
Connected in the output circuit of one tube and 
a tunable impedance in the input circuit of the 
Succeeding tube, means electrically shielding said 
Output and input circuits including a conductive 
Screen interposed therebetween grounded to said 
Cathodes, means adjustably controlling the signal 
intensity impressed upon said input from said 
output circuit comprising, a variable condenser 
connected from the anode of said first to the 
grid of Said Succeeding tube, an insulating sleeve 
positioned within an aperture in said screen, a 
conductive collar placed thereabout on the same 
Side of Said Screen. With and connected to One 
said electrode, a plunger slidable Within said 
sleeve comprising a conductive end portion insu 
lated from a conductive main portion, said end 
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portion being connected to the other said elec 
trode for adjusting the coupling capacity be 
tween said electrodes from a maximum to a low 
minimum value as Said end portion is displaced 
from a position adjacent Said collar to the Op 
posite side of Said screen therefrom. 

11. In an amplifier as set forth in claim 12 
additional means for further reducing the mini 
nun capacity adjustinent of Said condenSer COIn 
Sisting of a Second conductive collar positioned 
about Said sleeve on the same Side With and lon 
gitudinally displaced from Said first collar, and 
a third conductive collar positioned about said 
sleeve on the opposite side of said screen, Said 
main plunger portion being positioned on the 
Saline Side of Said Screen. With said first and Sec 
Ond collars, means grounding Said Second and 
third collars and said main plunger portion to 
Said Screen. Whereby With said end portion and 
Said first collar positioned On opposite SideS of 
Said screen there exists relatively large capaci 
ties from said anode and grid electrodes to grouild 
at said shield through said Second and third Col 
lars and the conductive portions of Said plunger 
which capacities greatly reduce the effect of said 
coupling capacity betWeen said electrodeS. 

i2. The combination in a radio receiving SyS 
tem of an exciting circuit including an imped 
ance, an absorbing circuit including a Second 
impedance, a Shield therebetWeen, and leans 
comprising a Variable capacity coupling Said in 
pedances for varying the Signal intensity in 
pressed from Said exciting upon Said abSOrbing 
circuit and for Varying the Volume Of reproduc 
tion over a Wide range. 

13. The combination in a radio receiving Sys 
tem of a high frequency exciting circuit and an 
absorbing circuit, at least one of Which is tun 
able over a range in frequency, a pair of imped 
ances individual to said circuits, a Shield men 
ber therebetween, and means comprising a Va.- 
riable capacity connected between said imped 
ances for adjusting the signal intensity impreSSed 
from said exciting upon Said absorbing circuit 
and for varying the volume of reproduction Over 
a Wide Irange. 

4. The combination in a radio receiving SyS 
tem of a high-frequency exciting and a high-fre 
quency absorbing circuit, at least one of which is 
tuinable over a range in frequency, a pair of mag 
netically uncoupled impedances individual to Said 
circuits, a shield therebetween, a conductive path 
extending from a point of the first to a point of 
the second impedance, and means comprising a 
variable capacity connected from a different point 
of the first to a different point of the Second 
impedance for adjusting the signal intensity in 
pressed from said exciting upon Said absorbing 
circuit and for varying the volume of reproduc 
tion over a Wide range. 

15. The combination in a radio, receiving SyS 
ten of a high-frequency exciting and a high 
frequency absorbing circuit, at least One of which 
is tunable over a range in frequency, a pair of 
magnetically uncoupled in pedances individual to 
Said circuits With a conductive Screen interpOSed 
therebetween grounded to a point of each Said 
impedance, and a variable capacity Connected 
from a different point of Said first to a different 
point of said Second impedance for adjusting the 10 
signal intensity impressed fron said eXciting 
upon Said abSOrbing circuit, Said capacity Con 
prising a fixed plate connected to One Said imped 
ance element and positioned on the Same side of 
the Screen thereWith, and a variable plate con- 15 
nected to the other said impedance and siidably 
adjustable through an aperture in Said Screen 
from one side to the other thereof. 

16. The combination in a radio receiving SyS 
tem of a vacuum tube amplifier stage, an input 20 
circuit connected theretO, a preceding radio Ciri 
cuit feeding thereinto, a shield member therebe 
tWeen, a, coupling conden Ser cooperating tiere 
betWeen and Comprising Separate fixed Inenbers 
On opposite sides of Said shield and a movable 
plate member connected to Said input circuit aid 
movable between said fixed plates through said 
shield. 

17. The combination in a radio receiving Sys 
tem of a plurality of radio circuits and a variable 30 
coupling member operating for connection there 
betWeen, COInprising a plurality Of Separate elec 
trically insulated stationary plates, a movable 
plate Cooperating therebetween and a rotatable 
handle member for adjusting the position of 
Said nowable plate. 

18. A plurality of circuits, a shield therebe 
tWeen, and a coindenser for coupling Said circuits 
mounted. On Said shield. 

19. A plurality of circuits, a shield theirebe- 40 
tWeen, and having an aperture, and a condenser 
for said circuits mounted in Said aperture. 

20. A plurality of circuits, a shield therebe 
tWeen, and a condenser for coupling said circuits 
and having a plate adapted to project more or 43 
less beyond One Side of Said Shield. 

21. The combination in a radio receiving Sys 
ten of a Vacuum tube having an output circuit, 
a coil therein, a Second vacuum tube having an 
input circuit, a coil in said input circuit, a shield 
between said coils, a flexible conductor connected 
at one end to said input circuit and having the 
Other end thereof Innovable, and means for OWing 
the movable end of Said flexible conductor to Se 
lectively connect said input circuit around Said 
shield to said output circuit. 
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