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UNITED STATES

2,093,544

PATENT OFFICE

“ 2,093,544
CONVERTIBLE BAND PASS RECEIVER

Rene A. Braden, Collmgswood, N. J., assignor to
Radio:Corporation of America, a corporatlon of :

Delaware

Qriginal apphca,tlon May 27, 1930, Serial Mo.

456,024. Patent No.

1,944, 119 dated January

16, 1934, : Divided and this application July 7,
1933, Serial No. 679,303

9 Clanms.

My present invention is a division of applica-
tion Serial:No. 456,024, filed May: 27; 1930, pat-
ented as U. S. P. 1,944,119 on Jan. 16, 1934.

The ideal receiver of radio :programs from
near-by, powerful: broadcasting stations, should
possess, - among other desirable factors, a “high

- degree of fidelity, and a moderate degree of sen-

sitivity. and selectivity. In sharp contrast with
the latter, the ideal receiver of radio signals from
distant stations:should essentially possess a very
high-sensitivity and. selectivity, and only a mod-
erate degree of fidelity.. The reasons for the lat-
ter requirement 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

- transmit through’'space; are rendered less obnox-

ious if the high note response of the receiver is
somewhat less than that which gives perfect re-
< production;

2. The selectivity 1equ1rements of a receiver: of

- distant signals is entirely incompatible Wlth the

a0

T
(=13

o

max1mum 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 requirements for ideal:

local and distant reception as stated above. : Es-

sentially, ‘the present invention -employs what’

may be generally expressed as a convertible band

pass receiver for both local and distant reception,
the receiver.operating with a band pass charac-:

teristic strongly pronounced when employed: for

local ‘reception, while, on the other -hand, the:
band pass characteristic is greatly diminished,:
and even eliminated, when the receiver is em=-’

ployed for'distant reception.’ In other words, I
have designed a radio receiver which may be se-
lectively " operated for ideal local- reception. by

employing band pass characteristics in the radio”

frequency circuits, and which may be adjusted

for reception-of attenuated distant signals by em-"

ploying the well known and conventlonal 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 modu-

lated radio frequency-signals from local or dis-

tant points, the method consisting -in- operatmg

a receiver in such a manner that it may be se-
“lectively adjusted for receptlon of signals from the
local or distant point, :the adjustment bemg such

that the receiver has'a band pass characteristic:
~-in the radio frequency éircuits for local reception
hereby there is no loss-of fidelity (that is to say,”

(CL. 250—20)

attenuation of high notes) in these circuits, and
the sensitivity is-less than is considered essential
for reception from distant points while sufficient
for reception from- local -points, the band pass
characteristic being reduced, or perhaps substan-
tially. eliminated, . for reception from: distant

points ‘whereby -the sensitivity of the receiver is.

considerably - increased; the selectivity with re~
spect to closely. adjacent wave channels is in-
creased, and the fidelity is reduced. :

Another important object of the present:inven=
tion is to provide a radio receiver employing one
or ‘thore: stages -of radio frequency amplification,
the radio frequency.stages being designed to oper-
ate for broadcast reception from-local broadcast-
ing  stations with: a.band: pass: characteristic in
the radio frequency circuits, whereby there is no
loss:of -fidelity in these circuits, and-the receiver

is quite selective, but not sufficiently selective to.
. tune out a strong signal and tune in one:on the: 2

adjacent wave channel, but which selectivity: is

nevertheless more than adequate for the separa-.

tion. of 1ocal stations  which' work on -well sepa-
rated ‘wave frequencies; ‘and which radio fre-
quency. circuits, additionally, have ‘means. asso-
ciated therewith whereby they may be-adjusted

for: the. reception of -weak:signals, ‘particularly-

from distant points, whereby the circuits operat-

ing with a band pass characteristic are converted-
into circuits practically identical, in-characteris-:

tic, with-the conventional tuned radlo frequency
type of amplifier. .. .

“Another important obJect of the present 1nven-
tlon is to-provide in a radio receiver, an-arrange-
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ment for adjusting .the tuned.radio:frequency 5

amplifying stages of the receiver in such:a; man-
ner that the stages may be.selectively-operated;

in an:ideal fashion; for:local or distant recep-,
tion; the ‘arrangement comprising an' electron:
discharge device having a tuned input circuit, the-

output circuit:of the tube being coupled to a sec-

ond tuned -¢ircuit; :an additional. coupling path
between the tuned mput circuit and the second:
tuned cireuit, and means. for, renderlng the cou-’
45
charge tubé is operative and the receiver is em-"
ployed for. recelvmg dlstant 51gnals the means:

pling path 1noperat1ve when - the electron “dis-

also being adapted to render ‘the tube’ inoperative

when: the couphng path is made operatlve to re-'_‘

ceive Tocal signals:

Anocther object of the 1nvent10n is to provide ia:

radio-receiver “of- the band pass amplifier: type

which includes one .or more band pass amplifier.
stages and aidetector stage having a tuned:input:

circuit; atleast ‘one of:the band pass stages-in-
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cluding an electron discharge tube having a
tuned input circuit, and having its output circuit
coupled to a second tuned circuit, the detector
input circuit 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 circuits, and an additional coupling
path between the tuned input circuit of the band
pass tube and the second tuned. circuit, and
means for adjusting the receiver for alternative
ideal reception of local and distant stations, the
adjustment of which means results in rendering
the band pass tube incperative for local station
recepticn. 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 band pass receiver which is
not only durable and reliable for local and dis~
tant reception, but ecomonically manufactured.

The novel features which I believe to be char-
acteristic of my invention are set forth in par-
ticularity in the appended claims, the invention
itself, however, as to both its organization and
method of operation will best be understood by ref-
erence to the following description taken in con-
nection with the drawings in which I have in-
dicated diagrammatically several circuit organi-
zations whereby my invention may be 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 employed for distant reception,

Fig. '3 shows the electrical equivalent circuit
of the circuit in Fig. 1 when the latter is utilized
for local reception,

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
frequency amplifier stage to be connected be-
tween the antenna circuit and the detector cir-
cuit, 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 €lectron discharge device |,
thelatter being preferably shown as a screen grid
tube. The input energy is impressed across the
control electrode and the cathode of the tube I,
the cathode including a resistance R shunted
by a capacity C, in one of its legs. -

The screen grid element is positively biased
in a 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 out-

put circuit of the tube [ 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 cur-
rents. : : : :

A ‘tuned circuit, consisting of an inductance
coil 6 and a variable condenser 1, is connected to
the input terminals of an electron discharge de~
vice 9, also preferably a screen grid .tube. Signal
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energy is transferred from the screen grid tube
I to the screen grid tube 9 by inductive coupling
between the coils 2 and 6, the coupling being
generally expressed by the letter M between the
two coils. In the anode circuit of the tube 9 is
connected an inductance coil {3, similar to the
inductance coil 2, which coil 13 is coupled induc-
tively to an inductance coil 14 in the input cir-
cuit ¢f a third screen grid tube {7,

The coil 4, with the variable condenser 18,
forms a tuned circuit connected to the input ter-
minals of the tube 7. A fixed capacity 5 is con-
nected between the high potential ends of the
coils 2 and 6, while a fixed capacity 5 is con-
nected between the high potential ends of the
coils 13 and (4. The inductance coil 18 is con-
nected to the ancde source of current {0 for the

anode of tube 9, through a switch {8, the switch

and source being shunted by a fixed capacity &’
for by-rassing radio frequency currents.

A small inductance coil 8 coupled to the in-
ductance coil €, a similar coil 2 coupled to the
inductance coil {4, and a coil {{, connected in
series with the coils 8 and {2, constitute a link
cocupling hetween the tuned inputb circuit of thae
tube 9 and the tuned input circuit of the tube {7,
as has been disclosed in detail in my copending
application, Serial No. 390,468, filed on Septem-
ber 5, 1929, Patent No. 2,055,996, September 29,
1936. A single-throw, double-pole, switch {9 is
inserted in the link coupling circuit. The am-
plified output from the tube 17T may be impressed
upon the input terminals of a detector stage (not
shown) and the detector signals then utilized in
any desired manner.

In Fig. 2 T have shown the electrical equivalent
of the circuit in Fig. 1 when the switch {8 is
closed, and the switch {9 in the link coupling
circuit is opened. It will be cbvious that when
the switches are manipulated in such a manner,
the two tubes 9 and {7 and the two tuned circuits
6, T and 14, 16 form two complete radio fre-
quency amplifier stages, each stage having a
single tuned circuit. This adjustment is em-
plocyed for the reception of weak signals, pref-
erably from a distant point, the recsiver in which
the circuit in Fig. 2 is embodied then being
practically identical in construction and charac-
teristics with a conventional multi~stage tuned
radio frequency amplification receiver.

The coil 13 is a small “Universal-wound” coil
which is placed inside the secondary coil {4, so
as to be inductively coupled thersto. Coil {2 has
so many turns that it is tuned by its cwn capacity

and the plate-ground capacity of tube 9 to a fre- -

quency of 300 or 400 Kkilocycles, that is to say,
below the radio broadcast spectrum. At the low
frequency end of the broadcast spectrum, there-~
fore, this coil is near resonance, and the ensrgy
transfer to coil 14 is therefore great.

At the high frequency end of the broadcast
spectrum, however, the coil 13 is no lenger effec-
tive, being partially by-passed by the above men-
tioned capacities, and there being nc 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 effective at the high frequency
end of the broadcast spectrum. By means of
this combination of inductive and capacity cou-
pling, uniform amplification at all frequencies
throughout the broadcast spectrum, that is from
550 to 1500 Kkilocycles, is secured. The coil {3
is so connected that the inductive coupling adds
to the capacitive coupling.
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i+ If-the switch 18 ‘inthe circuit in Fig! 1'is now

.-opened; and the switch'19 is:closed, the tubeé 9
- io:longer acts as an-amplifier tube; its sole effect:

 pacities T and I8

10

15" -

20.

25

“on‘thevcircuit: then depending on its interelec-
Thecapacities between the:grid

trode capacities.
and filament of the:tube and’ between:the plate
and filament, respectively, add to the tuning ca-
' The: capacity between grid
and anode in such:case acts asa ‘coupling capac-
ity Between: the. tuned circuits6,-7T and 14, 16.
The.electrical equivalent of Fig. 1 is shown dia-
grammatically -in 'Fig. 3; the circuit in PFig. 3 re=
sulting ‘when the switches 18:diid 19 are operated
4s‘destribed in the preceding paragraph. .

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 9i$ the 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, T and 14, 1§ are coupled by the

link circuit 8,11, 12, This link circuit is adjusted-
50 that the coupling between the two tuned cir-

cuits“is"in the vicinity ‘of ‘the critical coupling
value, this adjustinent being clearly described in
detail in my aforementloned copendmg apphca-

‘ ‘tlon

30

‘It will, thus; be séen that the tube | and the
two coupled tuned “circuits ‘form ‘s band pass
radio® frequency amplifier stage. When the re-

. ceiver embodies: the' circlit of- Fig. 1 adjusted to
e operate as shown in Fig.: 3, it then operates with

'35

‘s band pass cha,racteristw in the radio frequency

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

~ cuits; the ‘sensitivity is less than is considered

o
: _ selective to tune out g strong ‘sighal and tune in

esseritial ‘for receiving some dlstant station, but
is sufficient- for reception from a local station,
the receiver is quite selective, but not sufficiently

one on' the adjacent ‘wave channel; but, the
selectivity is'more than adequate for the separa-

’ ‘tion ‘of local stations which work on Well sepa-
" rated wave frequencies. :

It is- emphasized ‘that the c1rcuxt shown in
Fig. 1 répresents only one of & number: of ways
in whicH the invention may be carried into effect.

‘ e ‘Ahy of the coupling methods suitable for band-

pass radio freduency“circmts‘may be utilized, par-
ticular reference being made to coupling methods

and. devices disclosed for exaniple in my ‘afore-

" mentioned co-pending spplications; Serial No.

5]
=

278,105, filed May 16, 1928, and Serial No. 413;-

450, filed December 12, 1929, Patent No. 2,037,614,
April:14, 1936. ' Basically;it-is ionly necessary to

" provide ‘s suitable switch, or switches, for open-

60!

65"
" possible oscillation; When the coupling'is induc-

i ~tion to’ opemng the circuit, ‘it - may be necessary:
"o insert an electrostatic sh1eld between the two

75

ing-the coupling circuit, or otherwise maklng the
coupling ‘circuits inopérative’when the interme-
diate tube 9 is operative.
pointed ‘out that there must be no appreciable

amount. of coupling ‘between the two tuned cir-:

cuits when'the tube 9 is operating; for, such cou~
pling, in effect between the output and input cir-
cuits of the tube, would cause regeheration ‘and

tive, opening or short-circuiting the coupling coil:

or-coils is sufficient; unless there is:also an acci-
dental capacity coupling. In such-a-case, or if a
physical coupling condenser is utilized, in -addi-

parts of the switch.

"As an example of the use of different couphng :

methods, there is shown'in Fig. 4 & combined in~

It should be further:

ductive: coubling ‘and' capacity coupling circuit.
Inthis figure, the tube 1 is'shown as having ‘its

screen. grid “element derlvmg biasing “poteritialk

from the:ahodesource 4."*'The input circuit of the!

tube 8 is tuned by the coil 6 and the variable
condenser T, while the ‘input cireuitof the tube

115 tuned by:the coil 14 and variable condenser
16> 'As in Fig. ', the coils'2:dnd 8 are coupled
and the coils 13 and t4 are ‘coupled:: :
“The"'coupling -condenser- 2415 connected ‘be-
tween high potentla,l points on-the coils ‘6 ‘and
{4:through: a.‘switch:mechanism consisting of'a
movable blade 21, and the fixed ‘cohtact point 22

10

When' the switch' is opened, a grounded metal

plate 23 moves into the space’ between the two
parts 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 2t so0 as to move w1th
the ‘switch blade, 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 affixed
at one end: to one terminal of the'coil 6] rests on
the contact point 27, "the latter being connected
to'‘onelterminal of ‘the inductance coil 38. 'The

circuit 8; T, 88"is this inductively coupled to the’
“When the 'switch blade 25 rests’ -

circuit 14, 16."
on- g ’contact” point 26, the coupling coil 30 is
cut-out’ ‘o‘f“ the circuit; a'coil 29 ‘(having the same'
inductance as coil 38) is connected into 'the cir-
cuit in:series with the coil 6 and condenser 1,

it béing noted that one:terminal ‘of the coil 29:
is conr'ected to one side of the condenser 1 while
the other end of the coﬂ 29 is connected to the‘

contact point '25.

‘The purpose: of the coil '28"is to keep the res-
onant fréquency of the tuned circuit from chang-’
ing when the svvltch 25°is' changed from one pox: io
shown ih:dotted line, is pla,ced betweén the coils:

sitiofi: to: the- other.’ An eléctrostatic ‘shield 31,
30 and 14 to prevent capacity coupling’ between
them,-"Therefore; when'the switch 25 is con-
nected. to ‘contact ‘point 26, the colpling coil 30

is almiost entirely 1solated from the tuned circuit:

14,718;: The onily remaining coupling is that due

to~ the ‘small’ current which; by reason- of the:

capacity between 'the switch ‘blade 25 and’ the

contact point 27, flows to the contact point 2T
as’a dlsplacement current and thence through(

the coil 30.
¢ The ‘displacement ‘current ﬂowmg in the coil

30 indudes an-electromotive force in the coil 14;
against which the electrostatic shield:31 iy no’

protect'on ~The coupling: resultmg from’this

cause may beé reduced to an extrémely 'small value-
by de51gn1ng the'switeh 2550 that'the barts are.
physically small and are separated, and by sult-‘
able: disposition ‘over fixed,: metallic surfaces;: “OF .

may bei entirely’ prevented by ‘drranging a ‘mov-

able; ‘grounded, electrostatic partition ‘28 whieh:

will be dlsposed between the switch 25 and con-

tact 21 when the sw1tch i§ connected to the ¢on=:

tact point 26, and will move out of the way when '
e: 65

the switch 25 connects .to the point 21. .
construction of * this: sh1eld1ng ‘member may be
the same '&s in' the case of the niember 287 ©

.The operation of ‘the circuit in: Fig.'4, with te-:

spect to its adjustment for local’ s1gnals a.nd ‘dis=
tant mgnals may be explained‘as follows

“When' 7
the tube 9 is’ workitig; -the switch' 21'is* open ‘and -
the coil 30 is'cut out of the mrcmt Thls pro-:
diices' two tuned radio’ frequency amplifier stages,’
similar  in their- general characterlstms to those:
shown in Fig/ 2. © When the tule"d istiot working
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(the switch 18 rendering the tube inoperative)
the switch 21 is closed and the coil 308 is in the
circuit. This produces one band 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 de-
tector not being shown, it being understood how-
ever, 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. Gen-
erally speaking, the receiver consists of a ground-
ed antenna circuit C, G, the antenna circuit be-
ing coupled as at M, to a tuned circuit I. A
second tuned circuit II is disposed in the input
circuit of the first electron discharge tube, prefer-
ably a screen grid tube, A, the second tuned cir-
cuit being coupled to the first tuned circuit I by
the mutual inductance M’ between the- induc-
tance coils of both tuned circuits. The output
circuit of the tube A is coupled to the tuned input
circuit IIT of an intermediate screen grid tube B,
the output of the latter being coupled to the
tuned input circuit IV of a third screen grid tube
C’.  The tuned input circuit V of a detector tube
is coupled to the output circuit of tube C’, and
the detector output is impressed upon the ter-
minals (not shown) of any well known utilization
means already referred to.

The tuned circuits IIX, IV, are coupled by a
link coupling circuit which includes a small in-
ductance coil z coupled, as at M’’, to the induc-
tance coil ¥ of the tuned circuit IIT, and a second
inductance coil z’, in series with the coil =z,
coupled, as at M’’’ to the inductance coil 7’ of the
tuned circuit IV. When adjusted for local re-
ception the two tuned circuits I and II, and the
screen grid tube A, form a band pass amplifier
stage, and the single tuned circuit V constitutes
the detector input eircuit.

‘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 IIT, and the capacity between the plate and
filament forms part of the tuning capacity of cir-
cuit IV. The tube B is preferably rendered in-
operative by cutting off the screen and plate volt-
ages, it being particularly noted that the sources
for these voltages are not shown, but switches
a, a’ in each of the leads from the sources are
conventionally shown.

The by-pass condensers e, e’ from the screen
element to the cathode of the tube B, and from
the positive plate voltage terminal to the cathode
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 “floating” there
will be capacity between the control grid and the
anode.

This capacity, which acts as a coupling capac-
ity between the two tuned circuits forming a band
pass amplifier stage would generally be too large,
being of the order of 5 to 10 micromicrofarads,
while the largest coupling capacity which I have
found suitable for use in connection with induc-
tive coupling to give constant band width between
the limits of 550 and 1500 kilocycles, is of the
order of 0.5 to 1.0 micromicrofarads.

The combination of two band pass stages with

2,093,544

a single tuned detector input circuit, 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 resonance curve
which has a pronounced depression at the center
when tuned to frequencies around 550 to 800 kilo-
cycles. The detector 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 resonance curve is
thus made flat without the addition 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
between the tuned circuits IIT 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
be converted into two amplifier stages, but it is
preferable not to do so; that is to say, it is ex-
tremely desirable to retain the band pass char-
acteristics of the circuits I, IT ahead of the first
tube A. Thus, for distant reception, and with
the additional coupling path z, ' cut out of the
circuit, tuned circuit IIT and tube B constitute
one tuned radio frequency amplifier stage; tuned
circuit IV and tube C’ constitute a similar tuned
radio frequency stage; and tuned circuit V con-
stitutes the tuned input circuit of the detector
stage. With this connection the receiving cir-
cuit is 50 to 100 times more sensitive than with
the local reception connection; the selectivity is
much greater, and the fidelity is reduced to a
value which is suitable to distant station recep-
tion.

For local reception, the tube B is rendered
inoperative by opening the switches ¢ and ¢’ in
the screen grid and anode circuits respectively,
the additional coupling path being connected in
circuit by closing the suitably connected switch
{9’. 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 to 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 output circuits, respectively. For this
reason 9 should be a screen grid tube, so that
206 will be so small (around .005 micromicro-
farads) as not to act as a coupling capacity.
This grid-plate capacity of tube B, in Fig. 5, re-
places the tube when inoperative.

It 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 obtained.
While I have indicated and described several
systems for carrying my invention into effect, it
will be apparent :to one skilled in the art that
my invention is by no means limited to the par-
ticular organizations shown and described, but
that many modifications in the circuit arrange-
ments, 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 a radio receiver, a signsal
collecting circuit, an electron discharge tube, at
least two tunable coupled oscillation circuits con-
nected between said circuit and the input elec-
trodes of said tube, said tunable circuits being
adapted to tune the receiver through a frequency
range extending at least between 550 to 800 kilo-
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eycles, a second tube; at least two tuniabie oscil-
lation circuits’ disposed ‘between the output cir-
cuit of the first' tube and the input electrodes of
the second tube, means for couphng said last two
tunable circuits, the latter circuits being tunable

through said frequency range, a- detector stage

having a tunable input circuit and including an
electron discharge ‘tube having ' its 1nput elec-
trodes connected to said:tunable mput ¢ircuit,
said tunable input ciréuit being tunable through
said frequency range, said two pairs of tunahle

‘oscillation ' circuits” having a resonance ‘curve

characteristic which has a pronounced depression
at the center thereof, when said circuits'are tuned

“through said range, and 'said detector input cir-

cuit having a single peaked resonarce curve char-
acteristic whose peak falls in the said depression
when ‘said detector input cir cuit 'is’ tuned o the
same frequency as'said four circuits whereby the
over-all resonarice curve of the receiver-is made
flat without the addition of resistance to the sa1d
tuned circuits.:

2. In combination, in a radio receiver, an elec-
tron discharge tube, at least two tunable coupled
oscillation circuits connected between the input
electrodes of said tube, said tunable circuits being
adapted to tune the receiver through a frequency
range extending at least between 550 to 800 kilo-
cycles, a second tube, at least two tunable oscil-
lation circuits disposed between the output cir-
cuit of the first tube and the input electrodes of
the second tube, means for coupling said last two
tunable circuits, the latter circuits being tunable
through said frequency range, a detector stage
having a tunable input circuit and including an
electron "discharge tube having its input elec-
trodes connected to said tunable input circuit,
said ‘tunable input circuit being tunable through
said frequency range, the stages including said
two pairs of tunable oscillation circuits having a
resonance. curve characteristic which has a pro-
nounced depression at the center thereof, when
said circuits are tuned through said range, and

'said detectorinput circuit having a single peaked

resonance curve characteristic whose peak falls
in the said ‘depression when said detector input

“circuit is  tuned to the same frequency as said

four circuits whereby the over-all resonance
curve of the receiver is made flat without the ad-
dition of resistance to the said tuned circuits.
3. In combination, in a radio receiver, a sighal
collecting circuit, an electron discharge tube, at
least two tunable coupled oscillation circuits con-
nected between said circuit and the input elec-
tredes of said tube, said tunable circuits being
adapted to tune the receiver through a frequency
range, a second tube, at leéast two tunable oscil-
lation circuits disposed between the output cir-
cuit of the first tube and the input electrodes of
the second tube, means for coupling said last two
tunable circuits, the latter circuits being tunable
through said frequency range, a detector stage
having a tunable input circuit and including an
electroni. discharge tube having its input elec-
trodes connected to said tunable input circuit,
said tunable input circuit being tunable through
said frequency range, the stages including said
two pairs of tunable oscillation circuits having a
band pass resonance curve characteristic which
has a pronounced depression at the center there-
of, when said circuits are tuned through said
range, and said detector input circuit having a
single peaked resonance curve characteristic
whose peak falls in the said depression when said
detector input circuit is funed to the same fre-

5
quency as said four circuits whereby the over-all
resonance curve of the receiver is made flat with-
out the addition of resistance to the said tuned

circuits.
4 -In“combination, in a radio'receiver, a s1gna1

-collecting circuit, an eléctron discharge tube am-

plifier; at least two tunable coupled oscillation
cireuits connected between said circuit and the
input electrodes of said tube, said tunable cir-
cuits'being adapted to tune the receiver through
a’ frequency range' extending at least between
550 to 800 kilocycles, a second amplifier tube, at
least two tunable. oscillation circuits disposed he-
tween the output circuit of the first tube and
the input electrodes of the second fube, means
for coupling said last two tunable circuits; the
latter circuits being tunable through said -fre-
quency range, a detector stage having a tunable
input circuit and including an electron discharge
tube having its input electrodes connected to said
tunable input circuit, said tunable input circuit
being tunable through said frequency range, the
two amplifiers including said two pairs of tunable
oscillation circuits having a band pass resonance
curve characteristic which has a depression at
the center thereof, when said circuits are tuned
through said range, and said detector input. cir-
cuit having a single peaked resonance curve char-
acteristic whose peak falls in the said depression
when said detector input circuit is tuned to the
same frequency as said four circuits whereby the
over-all resonance curve of the receiver is made

flat without the addition of resistance to the said -

tuned circuits. ‘

5. In combination, in a radio receiver, an elec-
tron discharge tube amplifier, at least two tun-
able coupled oscillation  ecircuits connected be-
tween the input electrodes of said tube, said tun-
able circuits being adapted to tune the receiver
through 'a frequency range, a second amplifier
tube, at least two tunable oscillation circuits
disposed between the output circuit of the first
tube and the input electrodes of the second tube,
means for coupling said last two tunable circuits,
the latter circuits being tunable through said fre-
quency range, a detector stage having a tunable
input circuit and including an electron discharge
tube having its:input electrodes connected to-said
tunable input circuit, said tunable input circuit
being tunable through said frequency range, the
amplifiers including said two pairs of tunable os-
cillation circuits having a band pass resonance
curve characteristic which has a depression at
the center thereof, when said circuits are tuned

through said range, and said detector input cir- ¢

cuit having a single peaked resonance curve
characteristic whose peak falls in the said de-
pression when said detector input circuit is tuned
to the same frequency as said four circuits.

6. In a carrier current receiver, a source. of
carrier current, a plurality of vacuum tubes and
a plurality of coupling systems for coupling said
source and tubes in tandem, one of said coupling
systems between a source and one of the tubes
being doubly resonant within the transmitting
band of frequencies and another of said systems
between the one tube and a following tube being
singly resonant within said transmitting band,
said single resonance being located at a frequency
between said double resonances.

7. In a carrier current receiver of a carrier
signal and its associated sidebands, a source of
carrier signal, a plurality of vacuum tubes and
a plurality of coupling systems for coupling said
source and tubes in tandem; one of said coupling
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systems between the source and one of the tubes

Jbeing resonant at two frequencies which are ap-
Proximately the extreme frequencies of the side

bands, and another of said coupling systems be-
tween the one tube and . a following tube being
resonant approximately at the frequency -of said
carrier signal, whereby the over-all response of
said receiver is substantially uniform over the
sideband range of frequency.

8. The combination in a modulated carrier cur-
rent receiver, of a source of carrier current, a
plurality of vacuum tubes and a plurality of cou-
pling systems for coupling said tubes and source
in tandem, a first of said coupling systems heing
between the source and one of the tubes and
comprising a pair of syntonously tuned circuits
coupled by a coupling impedance which is suf-
ficiently over-optimum to cause said system to be
resonant at two frequencies which are separated
sufficiently to cause said system to transmit the
band of frequencies between and including said
resonances, a second of said coupling systems

5,008,544

being between the one tube and a following tube
and comprising a transformer having primary
and a secondary winding relatively closely cou-
pled, one of said windings being shunted by a
condenser which tunes the second coupling sys-
tem to a frequency between the two resonant
frequencies of said first coupling system.

9. In a receiver of a carrier signal and its mod-
ulation side bands, a source of such signal energy,
at least two tubes following said source, at least
two coupling networks for coupling said source
and tubes in cascade, one of the coupling systems
connecting said source to the input electrodes of
one of the tubes and having a resonance curve
characteristic which has a pronounced depres-
sion at the center, the other coupling network
connecting the one tube to the tube following it,
and having a peaked resonance curve whose cen-
ter frequency is located at the center frequency
of the first characteristic whereby the over-all
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response of the receiver is substantially uniform.

RENE: A. BRADEN.



