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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
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an improved type of continuously variable vol-
ume control element whereby the volume of the
received signal may be quickly and easily ad-
justed over a wide range of values extending
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 com-
prises a variable resistance such as a rheostat
bridged across the input section to the receiver.
Another and frequently used type comprises 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
high resistance rheostat which will permit varia-
tion of the signal intensity over the desired range
of values and which at the same time embodies
the desirable features of economy and rugged-
ness. The rheostat method of volume 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 volume
ky the rheostat method is in general without
effect upon the inherent noise of the set as a
consequence of which a reduction of signal in-
tensity does not produce a corresponding reduc-
tion of noise in the set, so that the ratio of noise
to signal 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-
trol element changes the operating conditions
for the tubes. This causes the tubes in general
t0 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 contrcl by this method it has been
found in practice that in order to provide a de-
sirable 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-
torted as the cutoff point is approached.

The present invention provides a volume con-
trol which overcomes the above objections in
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that it is extremely economical of construction,
provides continuous volume reduction over a very
wide range of values and causes the tubes always
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 :

drawn by the radio-frequency tubes. The control
may be made smooth, noiseless, free from wear,
and with any desired law of variation in attenua-
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 com-
partments. The invention is furthermore es-
pecially applicable to the receivers wherein ca-
pacitive coupling is utilized to couple the ocutpu?
circuit of one tube with the input circuit of the
succeeding tube, the output circuit of each tube
being in g shielding compartment distinct from
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 4

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
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shielding compartments, the capacitive coupling
between the first and second tubes is reduced
almost to zero due to the interposition of the
shield therebetween. When, however, the plung-
er iz withdrawn until the insulated end portion
is situated beneath thie metal collar the coupling
capacity between tubes is a maximum; and for
any 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 may 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 contrel 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 whersin
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 apeaker unit L.

The radio-frequency amplifier unit A com-
brises two stages of radio-frequency amplifica-
tion consisting of screen grid tubes Vi and V2 in
cascade connection working into a screen grid
detector tube Vi. Each tube comprises an anode
1, 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 Vi and V2 are connected
over a lead T to the power souvce 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-irequency
amplifier B is connected by means of conductors
16 to the power source for supplying the neces-
sary potentials to the audio-frequency amplifier
tubes and also the field current over leads {1 to
the loud speaker unit L which is of the “dynamic”
type.

An antenna {2 and ground 13 are connected to
opposite terminals of the primary winding of a
radio-frequency transformer Ti, the secondary
of which is connected between grid 3 and cathode
2 of tube Vi. A variable condenser Ci is con-
nected across the secondary winding Li of trans-
former T: for tuning the same. The plate elec-
trode | of tube Vi is connected through a radio-
irequency choke coil E; and thence to lead 1.
In addition the plate electrode | of tube Vi is
also connected through the special volume con-
trol condenser D; of the present invention to the
grid electrode 3 of the succeeding tube V.. Con-
nected between the grid 3 and cathode 2 of tube
Vz is a tunable resonant circuit comprising in-
ductance Lz and variable capacity C:z in parallel
electrical connection.

The plate electrode of tube V2 is connected
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through a radio-frequency choke coil Es similar
to E1 to lead 7, and is further connected through
a fixed coupling capacity D2 to the grid elec-
trode of the succeeding tube Vi. A tunable cir-
cuit comprising inductance Lz and capacity Cz 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 V3 and the
other side being connected through a resistance
{4 shunted by a capacity n to the cathode, the 10
latter elements being adapted to cause the tube
Vs to function as a detector tube. The output
section of tube V3 comprising the plate | and the
cathode 2 are connected over leads 15 to the in-
but section of the audio-frequency amplifier B, 15
the output of which, in turn, is connected by
means of leads 16 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
tare S divided by suitable walls or interposed
screens into shielding compartments S: to Sg
inclusive, The resonant circuits LC are indi-
vidually housed within compartments S;, Ss and
Sp respectively, while each tube V together with o
its output coil E is housed within a compartment
S2, B¢ or Ses.

The capacities n are high-frequency by- ~-pass-
ing condensers which serve to prevent undesired
coupling eifects between the various elements of 30
the amplifier which tend to produce undesirable
gugiained oscillations. The capacity n connected

c“oss the output section of tube Vi serves to by-
pass the radio-freguency currents and thercby
prevent the same from being impressed upen the o5
sudio~frequency amplifier B. The condensers C1
£ . inclusive, are mechanically connected by a
uni-control device U for simultanecusly tuning all
of the circuits LC alike.

The inductance of each cheke coil E is selected 40
t with the plate-to-ground capacity of the
ing tuke Vit is resonant at a frequency

7 Zu'w Cl vhan the turable range for the res-

{ ¢ LC. TFurthermore since each coil

B is shlelded from tne next succeeding tuned cir- 45

cuit LC, the only coupling between circuits is

through the corresponding coupling capacity D.

Tbe elements B, LC and D are suitably propor-
2d to produce uniform amplification over the

frequency range of the tunable circuit LC, ihe ;

: nt of amplification being determined hy and
nal to uhc magmuuae of mp'lulty D. B
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the amphﬁcatlon may be conirolled over a wid: -
range of values without aﬁectmg the frequen
aracteristics of the receiver. A suitable rance
of Volume control may be obtamed in this manner
by varying only one of the coupling condenrsers D
such, for example, as the condenger Di. oo

Referring specifically to Figures 1 and 2, the
condenser D1 comprises an insulating slesve T
mounted within an aperture in shielding wall i1
electrically scresning the output circuit of tube ¥
irom the inputb circuit of tube Va. A plunger
is slidably positioned within the sleeve T, the
plunger consisting of s main conductive vortion
M insulated by a member i8 from a conductive
cnd portion N.

A compression spring {9 positioned ahout T
projecting portion of member M by reac
against the end of sleeve F forces the head 23
of member M at all times into engagement with
a cam 21 mounted upon a shaft 22 projecting
through the screen S and provided upon its ouier %5
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end with a knob 22 for adjusting the position of
the plunger.

The sleeve F is provided with turned depres-
sions housing the metal collars H, I and J posi-
ticned thereabout. Collars H and I are lccated
in the same shielding compartment Sz with the
cutput circuit of tube Vi, while collar J is posi-
tioned in the shielding compartment Sz housing
the tuned circuit Le Cs connected to the input cir-
cuit of tube V2. The end portion N is connected
by a flexible lead 24 to the grid electrode of
tube V2 while collar I positioned adjacent screen
{7 but insuwlated therefrom is connected to the
plate electrode of tube Vi. Collars H and J are
grounded as is also the conductive portion M of the
plunger K as shown in Figure 1.

As g result of this arrangement it will be oh-
served that adjustment of the knob 23 varies the
capacity electrostatically coupling the elements I
and N thereby adjusting the capacitive coupling
existing between the output circuit of tube Vi and
the input circuit of tube V.

With the plunger in the position shown in F1g~
ure 1 the capacity between elements I and N is a
minimum due to the interpcsition of the grounded
shield 7T therebetween, which effectively shieids
one said element from the other. This shiclding
effect is made more complete by the fact that the
end of conductive member M substantially fills
up the hele in screen {7 which heouses the sleeve .

If now the knob 28 is so rotated that member
I is displaced from shielding compartment Sz to
shielding compartment Sz, the capacity between
elements I and N will gradually increase to a
maximum value attained when member N is sit-
uated substantially heneath member I thus pro-
viding a maximum degree of coupling between the
stages Vi1 and V2 of the amplifier A. Figure 2
shows the plunger adjusted to a position interme-
diate between the maximum and minimum ca-
pacity values.

Due to the extremely low capacity obtainable
between elements I and N when the screen {7 is
interposed thershetween, it is possible to obtain
an extremely wide range of adjustment for the
signal intensity impressed from the output cir-
cuit of tube Vi through the coupling capacity D1
upen the input circuit of tube Va. The minimum
capacity adjustment of the condenser is further
reduced by the provision of the grounded collars
I and J and the grounded portion M of the plung-
er. This vesults from 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 cf tube V2 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 Vi1 due to the fact that the conductive
poriion M of the plunger is situated beneath col-
lars T and H. These grounded capacities serve
to reduce the voltage impressed across the cou-
pling capacity D1 between stages comprising the
elements I and N,

Figures 3 and 4 disclose a modified form of the
invention wherein the plunger K comprises a sin-
gle conductive member slidably housed within a
sleeve ¥ consisting of the insulating plates 28
and 26 held together in rigid assembly by means
of screws 27. The sleeve F is positioned within
an aperture in the shieid {71. A conductive plate
R is mounted upon the outer side of the sleeve F
on one side of the shield I7.

In the operation of this device the plunger K
is conductively connected to the plate electrode

3

of tube Vi and the plate R to the grid elecirode
of tube Va, or the connections may be reversed
if desired. With this arrangement it will be ob-
vious that the capacity between elements X and
R is adjusted from a maximum value with a por-
tion of the plunger K projecting through the
screen and positioned adjacent the plate R, to0 a
low minimum value with the plunger wholly with~
drawn to the opposite side of the screen.

By suitably shaping the cam 21 the volume may
be caused to vary in any desired manner with
angular adjustment of the knob 23.

With the arrangement of Figure 1, the full
signal intensity is impressed upon the input te
the first radio frequency tube Vi. 'This may be
undesirable where powerful stations operate in
the vicinity of the receiver or where powerful
signals are being received. Under such conditions
the circuit modification of Figure 5 becomes pref-

erable, in which the volume control condenser D1 2f

variably couples the antenns circuit to the input
of tube Vi.

In Figure 5 the antenna circuit is similar to
that of Figure 1. 'The high potential terminal of
the tuned circuit Ly Ci, instead of being connected
directly to the grid of tube Vi as formerly, is now
coupled to the collar I of condenser D: mounted
in the partition separating screening compart-
ments 81 and Sz, the conductive end portion of

the piston K being connected by flexible lead 24 o

to the grid of tube Vi. A radio-frequency choke
coil s is connected between grid and cathode of
tube Vi to suitably adjust the input impedance
relations.

We claim:

1. A multi-stage thermionic amplifier wherein
the output section of one stage is variably cou-
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 posi-
tioned on 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 maximum value with
said plunger adjacent said fixed element, to a low
minimum 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 ancde electrode of said first tube
to the grid electrode of said succeeding tube, said

capacity comprising a fixed element connected to

one gaid electrode and positioned on the same
side of said screen therewith, and a conductive
plunger connected {o the other said electrode and
insulatedly slidable through a slot in said screen
adjacent said fixed element for varying the ca-
pacity from a maximum value with said plunger
positioned adjacent said fixed element, to a low
minimum value with the plunger withdrawn to
the opposite side of said screen.

3. A multi-stage thermionic amplifier comprig-
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
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ance connected to the input section of the suc-
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 anode electrode 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 on the
same side of said screem therewith, and a con-
ductive piunger connected to the other said elec-
trode insulatedly slidable through a slot in said
screen adjacent zaid fixed element for varying
the capacity from a maximum value with said
plunger positioned adjacent said fixed element to
a low minimum value with plunger withdrawn
to the cpposite side of said screen.

4, A multi-stage thermionic amplifier compris-
ing vacuum tubes in cascade connection each
having grid and cathode elecirodes 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 rescnant circuit tunable over a range in
frequency connected to the input section of ths
succeeding tube, means electrically shielding said
output section from said tunable circuit, said
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 fube, said condenser
comprising a fixed element connected to one said
electrode and positioned on the same side of said
screen therewith, and a conductive plunger con-
nected to the other said electrode and insulatedly
slidable through a slot in said screen adiacent
said fixed element for varying the capacity from
a maximum value with a portien of said plunger
positioned adjacent said fixed element, to a low
minimum value with the plunger wholly with~
drawn to the cpposite side of sa2id screen.

5. 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
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 comprising, an in-
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
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 therebetween, 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-
irode connected thereto, and a conductive plung-
er connected to the other said electrocde 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 2

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

wherein said impedance, capacity and tuned cir-
cuit are proportioned to provide substantially
uniform amplification over said range in fre-
quency.

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, g fixed impedance

connected in the output circuit of one tube and 57

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
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 4.

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

cepacity of said condenser from a maximum to &

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 &

comprising 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 cutput 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 sald 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-
mum capacity adjustment of said condenser con-
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
same 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 ground
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.

12. 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 imeans
comprising a variable capacity coupling said im-
pedances for varying the signal intensity im-
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 mem-
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 range.

14. The combination in a radic receiving sys-
tem of a high-frequency exciting and a high-fre-
quency absorbing circuit, at least one of which is
tunable 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 im-
pressed from said exciting upon said absorbing
circuit and for varying the volume of reproduc~
tion over a wide range.

B

15. The combination in a radio. receiving sys-
tem 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 impedances 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
signal intensity impressed from said exciting
upon said absorbing circuit, said capacity com-
prising a fixed plate connected tc one said imped-
ance element and positioned on the same side of
the screen therewith, and a variable plate con- !
nected to the other said impedance and slidably
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
circuit connected thereto, a preceding radio cir-
cuit feeding thereinto, a shield member therebe-
tween, a coupling condenser cooperating there-
between and comprising separate fixed members

on opposite sides of said shield and a movable 2

plate member connected to said input circuit and
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 3
coupling member operating for connection there-
between, comprising a plurality of separate elec-
trically insulated stationary plates, a movable
plate cooperating therebetween and a rotatable

<

handle member for adjusting the position of g

said movable plate,

18. A plurality of circuits, a shield therebe-
tween, and a condenser for coupling said circuits
mounted on said shield.

19. A plurality of circuits, a shield therebe-
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 <
less beyond one side of said shield.

21. The combination in a radio receiving sys-
tem 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 movable, and means for moving

B
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40

the movable end of said flexible conductor to se- ;5

lectively connect said input circuit around said
shield to said output circuit.

EMMETT FINLEY CARTER.
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