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This invention relates to radio recelving
systems of the multiple range type ‘Ld&pted
to selectlvely recelve signal mochumed car-
rier waves oI widely separated Irequency
ranges; e. g. waves from 1000 to 2000 meters
and ultra-short waves from 3 to © meuels N

It is an object of this invention to utilize
the same radio frequency amplifier in the

~reception of the carrier waves within both
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of said ranges 1nstead of employing separate
receivers; one of the super—regeﬂemtive type
for the short waves and the other oi the
superheterodyne or radio frequency ampli-
er type for the long waves, as has heleto-
fore been the praetlcea SO fal as applicant
1S aware.

Another object of this invention is to pro-
vide a radio receiver which is capable of
operating elther as a receiver of the tuned

radio irequency amplifier type, such a re-
celver comprising at least two stages of
tuned radio frequency amplification and a
detector staﬂe, or as a receiver of the super-
regenerative type, the receiver being so con-
structed that loss in amplif] cation arisin
when changing over from super-regener atlve
reception to tuned radio irequency recep-
tion 1s partly compensated by utilizing the
interruption frequency tube of the super-
regenerative arrangement as a radio fre-
quency amplifier ‘in the tuned radio ire-
quency amplifier arrangement.

The novel features which I believe to be
characteristic of my invention are set forth
In particularity 1n the appended claims, the
invention 1itself, however, as to both its
organization and method of opefation will
best be understood by reference to the fol-
lowing description taken in connection with
the dl&WlIlﬁ imm which 1 have indicated
dian'mmmmticaﬂy one circuly organization
whereby my mventlon may be carried into
eilect.

Considering the diagrammatic embodi-
ment of the present invention shown on the
drawing, the reference numeral 1 designates
the usual orounded amenn& circuit em-
ployed tor the rece eption 0“ signal modulat-
ed carrier waves ranging trom 1000 to 2000
meters. The reference numeral 2 desmnates

meters,.
‘1 the

in a conventional manner the usua,l llnear,'

or dipole, ccllector employed for receiving
ultra-short waves ranging

As is well known to those skilled
art such a linear collector includes
a varlable tuning condenser 2’, and a con-
ductor 2 ﬁmctmnmo
wave range, as ain mduptfmce in shunt with
the tuning condenser 2’. The long wave an-
tenna circuit 1 1s coupled, as at M,, to the
tunable. mput circuit 3" of the first st‘we of
tuned radio frequency amplification. "This
stage 1ncludes an electron discharge tube 3
whose 1111:)111: circuit 1s tuned by a variable
tuning condenser 3’ to the desired wave fre-
quency ot the 1000 to 2000 meter range. .

1'he source B supplies positive potential
tor the anode of tube 3 through a path
which includes the conductor 20 connected
tc an intermediate point of coil L disposed
1n the mmput circuit 4° of the second tuned
radio frequency amplifier tube 4. The coil
L 1s shunted by a variable tunmg condenser
4", A direct current blocking condenser 21

1s connected 1n series between the contlol f
electrode of tube 4 and the anode of tube

3, while a grid bias resistor 22 is connected
between the control electrode of tube 4 and
its cathode to provide the proper bias for
the said control electrode.
tube 4 has positive potential applied to it
from the source B through a path which in-
cludes the conductor 20, and the I‘ELle fre-
quency choke co1l 23.

The tube 11 1s dlsposed in a detector

stao*e, the grid of the detector tube 11 being

connected to the anode of radio irequency
amplifier tube 4 through a path which in-

cludes the conductor 24, the ultra-short wave

choke 8, and the radio frequency by-pass
concenser 25.

condenser 25 and the choke 8 to the cathode

of tube 11 in the usual manner to provide

detection by grid rectification. The anode
of detector tube 11 1s supplied with positive
potential irom the source B through a path

which includes the conductor 30, the primary
31 of the radio frequency transformer M.,

n 'the ultra-short

The anode of

A grid leak resistor 26 is
connected from a point intermediate the
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the conductor 32, and the ultra-short wave
choke coil 9.
A radio frequency by-pass condenser 33 is

connected between the high potential side
5 of the prmmry 31 and the negative side of
the source B. The output of the radio fre-
quency transtormer M, may be connected to
any desired type ot ut111zm10n means. The
circuit described heretofore comprises a con-
ventional tuned radio frequency type of re-
cerver well adapted for the reception of
waves 1n the 1000 to 2000 meter range.

When it 1s desired to receive ultra-short
waves from 3 to 6 meters, a switch 5 1is
closed, one side of the switch being con-
nected to a point intermediate the “anode
of tube 4 and one side of the condenser 25,
and the other sicde of the switch being con-
nected through a condenser 10, 11avmﬁ* a
low 1mpedanee to radio frequenmes of the
1000 to 2000 meter range. The condenser
10 has one of its terminals connected oy
means of a conductor 34 to the low potenml
side of the circuit 4.
- Additionally, a sw 1tch 6 prowded between
the choke coil 9 and the hlojh potential side
of the ultra-short wave tuning circuit T, 1s
closed. The circwit 7 comprises a variable
tuning condenser 35 connected in series with
the conductor 24, and a fixed condenser 86
connected in series with both the conductor
24 and the tuning condenser 35. The tuning
condenser 35, for ultra-short wave 1eeept10n
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1s to be COHSldeled as connected in shunt

35 with an inductive path comprising the con-

ductor 24, the condenser 36 and a conductor

94’. The inductance 27 and the cond 1ctor

24" are coupled, thus providing a coupling

path between the dipole 2 and the orid . of
10 tube 11.

It 1s believed that the operatlon of the
present invention will now be leftdlly under-
stood from the drawing and the aforegoing
cdescription. When waves in the 1000 to 2000

45 meter range are to be received, the switches
5 and 6 are opened, as shown, and tubes 3
'md 4 function as radio flequency amplifier
tubes, the tube 11 functioning as a simple
detector tube, the radio frequency energy

50 heing transmitted to the orid of tube 11
trom the anode circuit of tube 4 through a
path including the condenser 25, the chole
S, and the conductor 24. In other wor ds, the
ultra-short wave signal circuit 24, 36, 24’

55 and 35 functions as a simple conductive p.ath
for the low frequencies of the 1000 to 2000
meter range.

However when it is desired to receive
ultra-short waves of the 3 to 6 meter range,

60 the switches 5 and 6 are closed, the tube 4
and 1ts associated mput circuit § funchons
as a simple oscillator of the Hartley type,
the path including the condenser 10 pro-
viding the radio frequency feed-back path

65 between the anode and grid of tube 4. The
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adjustment of condenser 4’” then regulates

the frequency of oscillations pmduced by
tube 4, and such oscillation frequency will,
of course be 1n the 1000 to 2000 meter range.
Such oscillations are impressed upon the
orid of tube 11 through the path inciuding
t_he concenser 25, the choke and the con-
ductor 24.

The ultra-short wave energy, of a fie-
quency determined by the settings of con-
cdenser 2" and the condenser 35; 1s 1impressed
upon the grid of tube 11, and the ultra-short
wave energy is then detected and utilized.
It is not believed necessary to consider in
detail the function of the oscillations pro-
duced by tube 4 in the super-regenerative

reception, except to point out that the oscil-

lations produced by tube 4 function as in-
terruption oscillations. The incoming ul-
tra-short wave signals are gradually built
up by resonance 1n the circuit 7, owing to
the pellodlc gain due to the 1nterrupt111fr
oscillation frequency. In fact, the gain- is
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increased to such value that the two missing

stages of radio frequency amplification,
which were employed 1n the long wave re-
ception arrangement, are compensated tor.
Tt should be noted that the ultra-short wave
choke coils 8 and 9 are provided for positive-
ly feeding the ultra-short wave energy to the
orid of tube 11. Those skilled in the art
are well aware of the super-regenerative
operation described herein, and it is believed

necessary to only point out that the oscilla-

tions from tube 4 periodically vary the grid
potentml of the super-regenerative detector
11, thus periodically throwing it into and
out of the oscillation state.
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While T have indicated and described one

arrangement for carrylng my invention
into etlect, 1t will be apparent to one skilled
in the art that my 1nvention is by no means
limited to the particular organization shown
and deseribed, but that many modifications
nay be made without departing from the

scope of my invention as set forth in the
appended claims. |

What I claim 1s:

1. In combination with a long wave multi-
stage radio receiver having at Teast a radio
fzequency amplifier stacre and a detector
stage, a feed-back path between the output
and mput of the amplifier stage, a resonant
circuit 1n the 1mput of the ‘11’111’)11 er stage, a
path for transmitting radio frequency
energy from the qmphﬁer output to the de-
tector input, an oscﬂlatory circuit, resonant
to frequencies in the short wave range, con-
nected to the detector input and 1110111(11110'
a portion of said transmitting path, means
in the feed-back path for rendermcr the same
imncperative when receiving long waves, and
means tor selectively connecting the said

oscillatory ecircuit to the detector output
when said feed-back path is operative.
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2. In combination with a long wave multi-
stage radio receiver having at least a radio
Irequency amplifier stage and a detector
stage, a feed-back path between the output
and mput of the amplifier stage, a resonant
circuit in the input of the amplifier stage, a
path for transmitting radio frequency
energy from the amplifier output to the de-
tector 1nput, an oscillatory circuit, resonant
to frequencies in the short wave range, con-
nected to the defector mput and including
a portion ot said transmitting path, means
in the feed-back path for rendering the same
inoperative when receiving long waves,
means for selectively connecting the said
osciliatory circuit to the detector output
when said feed-back path i1s operative, and
a linear short wave energy collector coupled
to said oscillatory circuit. '

3. In combination with a long wave multi-
stage radio recelver having at least a radio
frequency amplifier stage and a detector
stage, a feed-back path between the output
and input of the amplifier stage, a resonant
circuit in the input of the amplifier stage, a
path for transmitting radio
energy from the amplifier output to the de-
tector 1mput, an oscillatory circuit, resonant
to frequencies 1n the short wave range, con-
nected to the detector input and including
a portion of said transmitting path, means

in the feed-back path for rendering the same

moperative when receiving long waves,
means 1or selectively comnecting the said
oscillatory circuit to the detector output
when said feed-back path 1s operative, said
amplifier and detector stages each including
an electron discharge tube, and a common

source of anode potential supply for said

tubes.

4. In combination with a long wave multi-
stage radio receiver having at least a radio
irequency amplifier stage and a detector
stage, a Teed-back path between the output
and input of the amplifier stage, a resonant
circuit in the input of the amplifi
path
energy irom the amplifier output to the de-
tector input, an oscillatory circuit, resonant
to frequencies in the short wave range, con-
nected to the detector input and including a
pertion of said transmitting path, means in
the feed-back path for rendering the same
mnoperative when receiving long waves,
means ror selectively connecting the said
oscillatory ecircuit to the detector output
when said feed-back path is operative, said
resonant circuit including a variable con-
denser for tuning the amplifier input
through the 1000 to 2000 meter range, and
said oscillatory circuit including a variable
condenser for tuning the detector input
through the 3 to 6 meter range.

5. In combination with a long wave multi--

stage radio receiver having at least a radio

frequency

01 er stage, a4
for transmitting radio dfrequency

3

frequency amplifier stage and a detector
stage, a feed-back path between the output
and input of the amplifier stage, a resonant
circuit in the input of the amplifier stage, a
path for ftransmitting radio frequency
energy from the amplifier output to the de-
tector 1nput, an oscillatory circuit, resonant
to frequencies 1n the short wave range, con-
nected to the detector mmput and including
a portion of said transmitting path, means
i the feed-back path for rendering the

‘same 1noperative when receiving long waves,

means for selectively connecting the said
oscillatory ecircuit to the detector output
when said feed-back path is operative, and
at least one tuned stage of radio frequency
amplification connected to said amplifier
resonant circuit, sald one stage being in-
operative during short wave reception.
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