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The ideal receiver of radio programs from
near-by, powerful broadecasting stations, should
possess, among other desirable factors, a high
degree of fidelity, and a moderate degree of
-sensitivity and selectivity. In sharp contrast
with the latter, the ideal receiver of radio sig-
nals from distant stations should essentially
possess a very high sensitivity and selectivity,
and only a moderate degree of fidelity. The
-reasons for the latter reguirement may be
summed up as follows:

1. Both the background noise which is picked
up by a sensitive receiver, and the distortion
which the signal suffers during an extensive
transit through space, are rendered less obnox-
‘ijous if the high note response of the receiver
is somewhat less than that which gives perfect
reproduction;

2. The selectivity requirements of a receiver
-of distant signals is entirely incompatible with
maximum fidelity standards.

Now, I have discovered a method of, and de-
vised means for, receiving radio signals from
both local and distant points, and at the same
-time succeeded in satisfying the reguirements
for ideal local and distant reception as stated
above. Hssentially, the present invention em-
ploys what may be generally expressed as a
convertible band pass receiver for both local and
-distant reception, the receiver operating with a
band pass characteristic strongly pronounced
when employed for local receptioii, while, on the
other hand, the band pass characteristic is greatly
diminished, and even eliminated, when the re-
-ceiver is employed for distant reception. In
other words, I have designed a radio receiver
which may be selectively operated for ideal local
reception by employing band pass characteris-
tics in the radio frequenecy circuits, and which
may be adjusted for reception of attenuated dis-
tant signals by employing the well known and
conventional tuned radio frequency circuits..

Accordingly, it is one of the main objects of
the present invention to provide a method of,
and means for, receiving radiated, intelligence
modulated radio frequency signals from local or
distant points, the method consisting in operat-
ing a receiver in such a manner that it may
be selectively adjusted for reception of signals
from the local or distant point, the adjustment
being such that the receiver has a band pass
characteristic in the radio frequency circuits for
local reception whereby there is no loss of fidel-
ity (that is to say, attenuation of high notes)

5 'in these circuits, and the sensitivity is less than

(CL. 178-—171)

is considered essential for reception from distant
points while sufiicient for reception from local
points, the band pass characteristic being re-
duced, or even substantially eliminated, for re-
ception from distant points whereby the sensi-
tivity of the receiver is considerably increased,
the selectivity with respect to closely adjacent
wave channels is increased, and the fidelity is
reduced.

Another important object of the present in-

vention is to provide a radio receiver employing
one or more stages of radio frequency amplifi-
cation, the radio frequency stages being designed
to operate for broadeast reception from. local
broadcasting stations with a band pass char-
acteristic in the radio frequency circuits, where-
by there is no loss of fidelity in these circuits,
and the receiver is quite selective, but not suffi-
ciently selective to tune out a strong signal and .
tune in one on the adjacent wave channel, but
which selectivity is nevertheless more than ade-
quate for the separation of local stations which
work on well separated wave frequencies, and
which radio frequency circuits, additionally, have
means associated therewith whereby they may
be adjusted for the reception of weak signhals,
- particularly from distant points, whereby the
circiits operating with a band pass character-
istic are converted into circuits practically iden-
tical, in characteristic, with the conventional
tuned radio frequency type of amplifier.

Another important object of the present in-
vention is to provide in a radio receiver, an
arrangement for adjusting the tuned radio fre-
quency amplifying stages of the receiver in such
a manner that the stages may be selectively op-
erated, in an ideal fashion, for local or distant
reception, the arrangement comprising an elec-
tron discharge device having a tuned input cir-
cuit, the output circuit of the tube being coupled
to a second tuned circuit, an additional coupling
path between the tuned input circuit and the
second tuned circuit, and means for rendering
the coupling path inoperative when the electron
discharge tube is operative and the receiver is
employed for receiving distant signals, the means
also being adapted to render the tube inoperative
when the coupling path is made operative to
receive local sighals.

Another object of the invention is to provide a
radic receiver of the band pass amplifier type
which includes one or more band pass amplifier
stages and a detector stage having a tuned input
circuit, at least one of the band pass stages in-
cluding an electron discharge tube having a tuned
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input cireuit, and having its output circuit coupled
to a second tuned circuit, the detector input cir-
cuit being tuned to the center of the resonance
curve of the band pass stages whereby the over-
all resonance curve of the receiver is made flat
without the addition of resistance to the tuned cir-
cuits, ahd an additional coupling path between
the tuned input circuit of the band pass tube and
the second tuned circuit, and means for adjust-
ing the receiver for alternative ideal reception of
local and distant stations, the adjustment of
which means results in rendering the band pass
tube inoperative for local station reception, and
operative for distant reception.

Still other objects of the invention are to im-
prove generally the efficiency of radio receivers,
particularly of the band pass type, and to pro-
vide a convertible kand pass receiver which is not
only durable and reliable for local and distant re-
ception, but economically manufactured.

The novel features which I believe to be char-
actéristic of my invention are set forth in partic-
ularity in the appehded claims, the invention
itself, however, as to both ifs organization and
method of operation will best be understood by
reference to the following description taken in
coniection with the drawings in which I have in-
dicated diagrammatically several circuit organi-
zations whereby my invention may he carried into
effect.

In the drawings,

Fig. 1 diagrammatically shows a convertible
band pass radio frequency amplifier stage,

. Fig. 2 diagrammatically shows the equivalent
-electrical circuit of the circuit in Fig. 1, when the

latter is employad for distant reception,
_Fig. 8 shows the electrical equivalent circuit
of the circuit in Fig. 1 when the latter is utilized

for local reception,
40

‘Fig. 4 shows a circuit embodying a modified
form of the invention,

Fig. 5 diagrammatically shows a receiving cir-
cuit in which a modified form of the invention is

_incorporated. ;

‘Referring to the accompanying drawings in
which like characters of reference indicate the
same elements in the different figures, there is
shown in Fig. 1, a convertible band pass radio fre-

. _quency amplifier stage to be connected between
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the antenna ecircuit and the detector circuit, the
latter two circuits not being shown in order to
simplify the description and drawings.

Incoming signal energy is impressed on the in-
put terminals of the electron discharge device 1,

- the latter being preferably shown as a screen grid

tube. The input energy is impressed across the
control electrode and the cathode of the tube 1,
the cathode including a resistance R shunted by &
capacity C, in one of its legs.

© 'The screen grid element is positively biased in &

manner well known to those skilled in the art, and
will not therefore be gone into in detail at this
time, the biasing means not being shown but being
designated by a plus sign. In the output circuit
of the tube 1 is disposed an inductance coil 2
connected to the positive terminal of an anode
current source 4, the latter being shunted by a
capacity 3 to by-pass radio frequency currents. - -
A tuned circuit, consisting of an inductance coil

"6 and 'a variable condenser 7, is connected to the

input terminals of an electron discharge device 9,
also preferably a screen grid tube. Signal energy
is transferred from the screen grid tube 1 o the

-sereen grid tube 9 by inductive coupling between

the‘coils 2 and 6, the coupling being generally ex-

1,944,119

pressed by the letter M between the two coils. In
the anode circuit of the tube 9 is connected an
inductance coil 13, similar to the inductance coil

2, which coil 13 is coupled inductively to an in-
ductance coil 14 in the input circuit of a third 80
screen grid tube 17.

The coil 14, with the variable condenser 16,
forms & tuned circuit connected to the input ter-
minals of the tube 17. A fixed capacity 5 is con-
nected hetween the high potential ends of the
coils 2 and 6, while a fized capacity 15 is connected
bketween the high potential ends of the coils 13 and
14, The inductance coil 13 is connected to the
ansde source of current 10 for the anode of tube
9, through a switch 18, the switch and source
being shunted by a fixed capacity 3’ for by-passing
radio frequency currents.

A small inductance coil 8 coupled to the induc-
tance coil 6, a similar coil 12 coupled to the in-
ductarnce coil 14, and a coil 11, connected in series 95
with the coils 8 and 12, constitute a link coupling
ketween the tuned input circuit of the tube 9 and
the tuned input circuit of the tube 17, as has been
disclosed in detail in my copending application,
Serial No. 250,468, filed on September 5, 1929. A 100
single-throw, double pole, switch 19 is inserted in
the link coupling circuit. The amplified output
from the tube 17 may ke impressed upon the input
terminals of a detector stage (not shown) and the )
detector signals then utilized in any desired man- 108
ner.

in Fig. 2 I have shown the electrical equivalent
of the circuit in Fig. 1 when the switch 18 is closed,
and the switch 19 in the link coupling circuit is
opened. It will be obvious that when the switches 110
are manipulated in such a manner, the two tubes
9 and 17 and the two tuned circuits 6, 7 and 14,

16 form two complete radio frequency amplifier
stages, each stage having a single tuned circuit.
This adjustment is employed for the reception of 115
weak signals, usually from a distant point, the re-
ceiver in which the circuit in Fig. 2 is embodied
then being practically identical in. construction
and characteristics with a conventional multi-
stage, tuned radio frequency amplification re-
ceiver.

The coil 13 is a small “Universal-wound” coil
which is placed inside the secondary coil 14, so as
to be inductively coupled thereto. Coil 13 has so
many turns that it is tuned by its own capacity 125
and the plate-ground capacity of tube 9 to a fre-
quency of 300 or 400 kilocycles, that is to say,
below the radio broadcast spectrum. At the low
frequency end of the broadecast spectrum, there-
fore, this coil is near resonance, and the energy
transfer to coil 14 is therefore great.

At the high frequency end of the broadcast
spectrum, however, the coil 13 is less effective,
being partially by-passed by the above men-
tioned capacities, and there being no building-up
of current in the coil by resonant action .at fre-
quencies so far from 300-400 kilocycles. There-
fore, the condenser 15 is added to give capacity
coupling which is most effective at the high fre-
quency end of the broadcast spectrum. By
means of this combination of inductive and ca-
pacity coupling, uniform amplification at all fre-
quencies throughout the broadcast spectrum that
is from 550 to 1500 kilocycles, is secured. The
coil 13 is so connected that the inductive cou- !
pling adds to the capacitive coupling.

If the switch 18 in the circuit in Fig. 1 is now
opened, as shown by the dotted arrows in Fig. 1,
and the switch 19 is closed as shown by the two
dotted arrows .in Fig. 1, the tube 9 no longer 15C
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acts as an amplifier tube; its sole effect on the
circuit then depending on its interelectrode ca-
pacities. The capacities between the grid and
filament of the tube and between the plate and
filament, respectively, add to the tuning capaci-
ties 7 and 16. The capacity between grid and
anode in such case acts as a coupling capacity he-
tween the tuned circuits 6, 7 and 14, 16. The elec-
trical equivalent of Fig. 1 is shown diagram-
matically in ¥ig. 3, the circuit in Fig. 3 resulting
when the switches 18 and 19 are operated as de-
scribed in the preceding paragraph. It will be
understood that the coupling circuit 2, 5, 6 and 7 is
similar to the coupling network 13, 15, 14 and 18.

In the circuit in Fig. 3 it will be noted that the
condenser 20, shown in dotted lines, represents
the capacity between the grid and anode of the
tube.  Where the tube 9 is a screen grid tube, the
latter being the preferred construction in the
present application, the capacity 20 is so small
that its effects are negligible. The two tuned
circuits 6, 7 and 14, 16 are coupled by the link
circuit 8, 11, 12. This link circuit is adjusted
so that the coupling between the two tuned cir-
cuits is in the vicinity of the critical coupling
value, this adjustment being clearly described in
detail in my aforementioned copending applica~
tion.

It will, thus, be seen that the tube 1 and the two

‘coupled tuned circuits form a band pass radio

frequency amplifier stage. When the receiver
embodies the circuit of Fig. 1 adjusted to cp-
erate as shown in Fig. 3, it then operates with a
band pass characteristic in the radio frequency

-circuits, and there is, therefore, no loss of fidel-
ity (attenuation of high notes) in the latter cir-

cuits. The sensitivity is less than is considered
essential for receiving some distant stations, but
is sufficient for reception from a local station.

‘The receiver is quite selective, but not sufficiently

selective to tune out a strong signal and tune
in one on the adjacent wave channel; but, the
selectivity is more than adequate for the sepa-
ration of local stations which work on well sepa-
rated wave frequencies.

It is emphasized that the circuit shown in Fig.
1 represents only one of a number of ways in
which the invention may be carried into effect.
Any of the coupling methods suitable for band-
pass radio frequency circuits may be utilized, par-
ticular reference being made to coupling methods
and devices disclosed for example in my afore-
mentioned co-pending applications, Serial No.
278,105 filed May 16, 1928, and Serial No. 413,450,
Bagsically, it is only
necessary to provide a suitable switch, or
switches, for opening the coupling circuit, or
otherwise making the coupling circuits inopera-
tive when the intermediate tube 9 is operative.
It should be further pointed out that there must
be no appreciable amount of coupling between the
two tuned circuits when the tube 9 is operating;
for, such coupling, in effect between the output
and input circuits of the tube, would cause re-
generation and possible oscillation. When the
coupling is inductive, opening or short-circuit-
ing the coupling coil or coils is sufficient, unless
there is also an accidental capacity coupling.
In such a case, or if a physical coupling condenser
is utilized, in addition to opening the circuit, it
may be necessary to insert an electrostatic shield
between the two parts of the switch.

As an example of the use of different coupling
methods, there is shown in #ig. 4 a combined in-

 ductive coupling and capacity coupling circuit.

In this figure, the tube 1 is shown as having its
screen grid element deriving biasing ' potential
from the anode source 4. The input circuit of
the tube 9 is tuned by the coil 6 and the variable
condenser 7, while the input circuit of the tube
17 is tuned by the coil 14 and variable condenser
16. As in Fig. 1, the coils' 2 and 6 are coupied,
and the coils 13 and 14 are coupled.

The coupling condenser 24 is connected be-
tween high potential points on the coils 6 and 14
through s switch mechanism consisting of a
movable blade 21, and the fized contact point
%2, When the switch is opened, a grounded metal
plate 23 moves into the space between the two

varts of the switch, thus reducing the effective .

capacity between the coils 6§ and 14 to zero.
The plate 23 may bhe attached by an insulating
support to the switch blade 21 so as to move with
the switch hlade, if desired.

The coil 30 of the link circuit is coupled to the
coil 14, and is connected in series with the coil
6 when a switch blade 25, the latter being af-
fixed at one end to one terminal of the coil 6,
rests on the contact point 27, the latter being
connected to one terminal of the inductance coil
30. The circuit 6, 7, 30 is thus inductively cou-
pled to the circuit 14, 18, When the switch
blade 25 rests on a contact point 26, the coupling
coil 30 is cut out of the circuit, a coil 29 (having
the same inductance as coil 30) is connected into
the circuit in series with the coil 6 and condenser
7, it being noted that ons terminal of the coil
29 is connected to one side of the condenser 7
while the other end of the coil 29 is connected
to the contact point 26.

The purpoese of the coil 29 is to keep the res-
cnant frequency of the tuned circuit from chang-
ing when the swiich 25 is changed from one
position to the other. An electrostatic shield
31, shown in dctted line, is placed between the
coils 20 and 14 to prevent capacity coupling
between them. Therefore, whan the switch 25
is connected to contact point 26, the coupling
coil 30 is almost entirely isclated from the tuned
circuit 14, 16. The only remaining coupling is
that due to the small current which, by reason
of the capacity hetween the switch biade 25 and
the contact point 27, flows to the contact point
27 as a displacement current, and thence
through the coil 39.

The displacement current flowing in the coil
30 induces an electromotive force in the coil 14,
against which the electrostatic shield 31 is no
protection. The coupling resulting from this
cause may be reduced to an extremely small
value by designing the switch 25 so that the
parts are physically small and are separated,
and by suitable disposition of fixed, metallic sur-
faces the aforesaid coupling may be entirely
prevented by arranging a movable, grounded,
electrostatic partition 28 which will be disposed
between the switch 25 and contact 27 when the
switch is connected to the contact point 26, and
will move out of the way when the switch 25
connects to the point 27. The construction of
this shielding member may be the same as in
the case of the member 23.

The operation of the circuit in Fig. 4, with
respect to its adjustment for local signals and
distant signals, may be explained as follows.
When the tube 9 is working, the switch 21 is
open and the coil 30 is cut out of the circuit.
This prodiuces two tuned radio frequency am-
plifier stages, similar in their general charac-
teristics to those shown in Fig. 2.

3.

When the
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tube 9 is not working (the switch 18 being open

to render the tube inoperative) the switch 21 is

closed and the coil 30 is in the circuit. This
preduces one hand pass amplifier stage, similar
in characteristics to that shown in Fig. 3.

In Fig. 5 there is shown a complete receiver
in which one convertible band pass amplifier
stage is incorporated, the stage subsequent to
the detector not being shown, it being under-
stood however, that the subsequent stages may
be one or more stages of audio amplification,
and/or any well known type of utilization means
such as a loud speaker, head phones, and the
like. Generally speaking, the receiver consists
of a grounded antenna circuit A, G, the antenna
circuit being coupled as at M, to a tuned circuit
1. A second tuned circuit II is disposed in the
input circuit of the first electron discharge tube,
preferably a screen grid tube, A, the second
tuned circuit being coupled to the first tuned
circuit I by the mutual inductance M’ between
the inductance coils of both tuned circuits. The
output circuit of the tube A is coupled to the
tuned input circuit III of an intermediate screen

‘grid tube B, the output of the latter being cou-

pled to the tuned input circuit IV of a third
sereen grid tube C’. The tuned input circuit
V of a detector tube is coupled to the output
circuit of tube ¢, and the detector output is

Sy

-impressed upon the terminals (not shown) of

any well known utilization means already re-
ferred to.

The tuned circuits IITI, IV, are coupled by a
link coupling circuit which includes a small in-
ductance coil x coupled, as at M’’, to the induc-
tance coil ¥ of the tuned circuit II¥, and a second
inductance coil z’, in series with the coil z, cou-
pled, as at M’’’ to the inductance coil ¥’ of the
tuned circuit IV. When adjusted for local re-
ception the two tuned circuits I and II, and the
sereen grid tube A, form a band pass amplifier
stage, and the single tuned circuit V constitutes
the detector input circuit.

The tube B is inoperative, but the wires con-
necting it to the tube circuits IIT and IV are not
removed, as the capacity between grid and fila-
ment forms part of the tuning capacity of cir-
cuit ITT, and the capacity between the plate and
filament forms part of the tuning capacity of
circuit IV. The tube B is preferably rendered
inoperative by cutting off the screen and plate
voltages, it being particularly noted that the
sources for these voltages are not shown, but
switches a, ¢’ in each of the leads from the
gsources are conventionally shown.

The by-pass condensers e, ¢’ from the screen
element to the cathode of the tube B, and from
the positive plate voltage terminal to the cath-
ode must be left connected. As long as the
screen grid element is connected through the
by-pass condenser e, to the cathode (and
ground) the capacity between the control grid
and plate is extremely small. If the screen grid
element is entirely disconnected and left “float-
ing” there will be capacity between the control
grid and the anode.

This capacity, which acts as a coupling ca-
pacity between the two tuned circuits forming a
band pass amplifier stage would generaily be too
large, being of the order of 5 to 10 micro micro
farads, while the largest coupling capacity which
T have found suitable for use in connection with
inductive coupling to give constant band width
between the limits of 550 and 1500 kilocycles,
is of the order of 0.5 to 1.0 micro micro farads,

1,944,119

The combination of two band pass stages with
a single tuned detector input circuif, as shown
in Fig. 5, has been found to be more desirable
than other arrangements using either five or six
tuned circuits. - The two band pass stages, when
adjusted for optimum. operation, have a reso-
nance curve which has a pronounced depression
at the center when tuned to frequencies around
550 to 800 kilocyecles. The detecior input circuit
is tuned to the center of the resonance curve of

the band pass stages, and its peaked resonance

curve falls in the depression, The over-all reso-
nance curve is thus made flat without the addi-
{ion of resistance to the tuned circuits.

When the receiving circuit. in Fig, 5 is adjusted
for reception of distant stations, the tube B is in
operation, and the additional coupling path be-
tween the tuned circuits III and IV is cut out by
means of a switch 19’ similar to the switch 19 in
Fig. 1. The two tuned circuits I and II can he
converted into two amplifier stages, but it is pref-
erable not to de s0; that is to say, it is extremely
desirable to retain the band pass characteristics
of the circuits I, II ahead of the first tube A.
Thus, for distant reception, and with the addi-
tional coupling path z, 2’ cut out of the circuit,
tuned cireuit III and tube B constitute one tuned
radio frequency amplifier stage; tuned circuit IV
and tube C’ constitute a similar tuned radio fre-
quency stage; and tuned circuit V constitutes
the tuned input circuit of the detector stage.
With this connection the receiving circuit is 50
to 100 times more sensitive than with the local
recepiion connsction; the selectivity is much
greater, and the fidelity is reduced to a value
which is suitable to dis ant station reception.

Tor lceal reception, the tube B is rendered in-
operative by opening the switches ¢ and ¢’ in the
screen grid and anode circuits respectively, the
additional coupling path being connected in cir-
cuit by closing {he suitably connected switch
19’. The capacity 20, in Fig. 3, represents the
grid-plate capacity of the tube 9. Although this
tube is not working as an amplifier, its -inter-
electrode capacities are in the circuit. It is not
desirable {o completely remove 9 from the circuit,
as its grid filament capacity and plate filament
capacity form part of the tuning capacity of the
input and ouiput circuits, respectively. For this
reason 9 should be a screen grid tube, so that 20
will be so small (around .005 micro micro farads)
as no; to act as a coupling capacity. ‘This grid-
plate capacity of tube B, in Fig. 5, replaces the
tube when inoperative.

Tt may be pointed out that a similar arrange-
ment may be used in connection with the inter-
mediate frequency amplifier of a superheterodyne
receiver and the same advantages oblained.
While I have indicated and described several sys-
tems for carrying my invention into effect, it will
be apparent to one skilled in the art that my in-
venticn is by no means limited to the particular
organizations shown and described, but that
many meodifications in the circuit arrangements,
as well as in the apparatus employed, may be
made without departing from the scope of my
invention as set forth in the appended claims.

What I claim is:

1. In combination, in & radio receiver, one or
more stages of radio frequency amplification, at
least one of said stages including an electron
discharge tube having a tuned input circuit, a
second tuned circuit coupled to the output cir-
cuit of the tube, an additicnal coupling path be-
tween said tuned input circuit and said second
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tuned circuit, and means for selectively render-
ing said tube operative and additional coupling
path inoperative, or said tube inoperative and
said path operative, to receive signals from
distant and local peints respectively.

2. In combination, in a radio receiver, one or
more stages of radio frequency amplification, each
of said stages including an electron discharge
tube having a tuned input circuit, at least one of
said tubes having its output circuit coupled 1o a
second tuned input circuit, an additional cou-
pling path between the tuned input circuit and
said second tuned circuit, and means associated
with said coupling path and last mentioned tube
for selectively rendering either the latier opera-
tive and the additional coupling path inoperative,
or the latter inoperative and the path operative,
to alternatively receive signals from a distans
or a local point respectively.

3. A method of operating a band pass radio
receiver which includes at least one stage of radio
frequency amplification consisting of an electron
discharge tube having a tuned input circuit and
a second tuned circuit coupled to the output cir-
cuit of the tube and an additional coupling path
between the tuned input circuit and the second
tuned circuit, the method consisting in render-
ing the tube inoperative and simultaneously con-
necting the additional coupling path between the
two tuned circuits to receive modulated signals
radiated from a local point and selectively dis-
connecting the coupling path from the iwo tuned
circuits and simultaneously rendering the said
tube operative to receive signals from a point
more distant than the local point.

4. ITn combination, two tunable circuits tuned
1o the same frequency, an input circuit associated
with the first tuned circuit, an output circuit
associated with the second ftuned circuit, means
for coupling the two tuned circuits, whereby
energy may be transferred from the first tuned
circuit to the second tuned circuit, an electron
tube with its input and output terminals so
connected to the two tuned circuits that energy
may he transferred from the first to the second,
and means including switches whereby either
energy transferring means may be utilized, the
other being at the same time set in an inoperative
condition.

5. ITn a radio receiver, a multi-stage, tuned,
radio frequency amplifier comprising a plurality
of electron discharge devices and a tunable cir-
cuit coupling the output of each device to the
input of each succeeding device, a normally in-
operative additional coupling path between at
least two of said tunable circuits, and means for
selectively rendering the device between said last
two circuits inoperative and said path operative
to impart a band pass characteristic to said am-~
plifier.

6. In a radio receiver, a signal collecting de-
vice, a multi-stage, tuned, radio frequency am-
plifier comprising a plurality of electron discharge
devices and a tunable circuit coupling the cutput
of each device to the input of each succeeding
device, a pair of coupled resonant circuits between
the said collecting device and the inpubt of the
first of said discharge devices, a normally in-
operative additional coupling path between at
least two of said tunable circuits, and means
for selectively rendering the device between said
last two circuits inoperative and said path opera-
tive to impart a band pass characteristic to said
amplifier.

7. In a radio receiver, a multi-stage, tuned,

5
radio frequency amplifier comprising a pluralily
of electron discharge devices and a tunable cir-
cuit coupling the ocutput of each device to the
input of each succeeding device, a normally in-
operative coupling path inductively coupled be-
tween at least two of said tunable circuits, and
means for selectively rendering the device be-
tween said last two circuits inoperative and said
path operative to impart a band pass character-
istic to said amplifier.

8. In a radio receiver, a multi-stage, tuned,
radio frequency amplifier comprising a plurality
of screen grid tubes and a tunable circuit coupling
the output of each tube to the input of each suc-
ceeding tube, a normally inoperative additional
coupling path between at least two of said tun-
able circuits and means for de-energizing at
least one of the electrodes of the tube between
said last two circuits to render said tube in-
operative, and additional means for rendering
said path operative to impart a band pass char-
acteristic to said amplifier.

9. In a radio receiver, a multi-stage, tuned,
radio frequency amplifier comprising a plurality
of electron discharge devices and a tunable cir-
cuit coupling the output of each device to the
input of each succeeding device, a normally in-
operative additional coupling path between at
least two of said tunable circuits, and means for
selectively rendering the device between said
last two circuits inoperative and said path op-
erative to impart a band pass characteristic to
said amplifier, the output of each of said de-
vices including an inductance coil resonant to
a fregquency below the range of the receiver.

10. In g radio receiver, a multi-stage, tuned,
radio frequency amplifier comprising a plurality
of electron discharge devices and a tunable cir-
cuit. coupling the output of each device to the
input of each succeeding device, a normally in-
operative additional coupling path between at
least two of said tunable circuits, and means for
selectively rendering the device between said

last two circuits inoperative and said path op- |

erative to impart a band pass characteristic to
said amplifier, the output of each of said devices
including an inductance coil resonant to a fre-
quency below the range of the receiver, and a
capacity connecting each of said coils to each
succeeding tunable circuit to secure uniform am-
plification at all frequencies within said range.
11. An arrangement for increasing the fidelity
of reproduction of a receiver having a radio fre-
quency amplifier network including cascaded
tuned circuits coupled by an axaplifier tube, said
arrangement comprising at least one coupling
means between said tuned circuits other than
said tube, and additional means for converting
said network into one having a band pass char-
acteristic of substantially constant width
throughout the tuning range of the receiver.
19. An arrangement for increasing the fidel-
ity of reproduction of a receiver having a radio
frequency amplifier network including cascaded
tuned circuits coupled by an amplifier tube,
said arrangement comprising a pair of coupling
means of opposite reactive sign between said
tuned circuits other than said tube, and addi-

tional means for converting said network into 4%

one having a band pass characteristic of sub-
stantially constant width throughout the tuning
range of the receiver.

i3. An arrangement for increasing the fidelity
of reproduction of a receiver having a radio fre-
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quency amplifier network including cascaded
tuned circuits coupled by an amplifier tube, said
arrangement comprising a pair of coupling means
of opposite reactive sign between said tuned
circuits other than said ftube, and additional
means constructed to render the tube inopera-

tive and said pair of coupling means operative
for converting said network into one having a
band pass characteristic of substantially con-
stant width throughout the tuning range of the
receiver,
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