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3 Claﬁms

Thls mventlen relates to xadlo recelvmg elrcmts

'-and has espeelal referénce to such of these’ cn'—"f_
'cults whleh are capable of recelvmg ultra shortr

BRI Waves

~ The develepment of sultable apparatus fer re—:; -
,_:-cewmg ::ngnals from ‘transmitters: eperatmg on .-
- low wave lengths has been. attended in the past
- with- certain diffi culties; one of the ‘most promi-
-~ nent of which has beent the dlf" culty of adJustlng' -
. the frequency of the receiver-so exactly that the
,,.r'.-,_--'oscﬂlatmns received from the transmitter, when
- “peating” with the locally generated oscillations;
- produce a steady audio note..
~ the art that the usual present day methods used-
for receiving continuous wave signals, i. e., the :
T _auchble beat note system, are impractical fer the
. reception of signals havmg ultra high frequencies
o -f:.__such as a. frequency of the erder of 400 megacyclesf .
. per second. - -
- invention is to overcome the: aforementioned diffi-

Accnrdmgly, nne nf the ebJeets of the presentjj .

" cuity, and this is accomplished by producing-a
*_short: wave receiver which is capable of receiving

signals over a wide range of ultra‘high frequenmes;_
R - pedance to the-incoming signals and much 1955

w1th high efﬁmeney and rel1ab111ty

. A turther object of the present 1nvent10n is. tO'.;'_I".
.+ produce a receiver which s cornpaet of llght-j

- weight' and easﬂy portable
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. controlling the resenant perlod of the ﬁrst detee-' |

- tor circuit. L T |
- CAstill further feature resnies in the super-re-'- |
- generative circuit-which dispenses wn;h & separate

‘These objects are attained in the present 1nven-{'-;i _'
tlon by utilizing an ultra high frequency oscilla-
_-tor of the Barkhausen- Kurz or Gill- Morrell type‘i
- to effect an intermediate frequency which is then
. amplified and detected by smtable apparatus and .

~fedintoa. translatlng device.
.'quency océcﬂlater is tuned ‘tn the 1nco:m1ng signal
. frequency plus or minus: 4 desired-intermediate =
~ frequency, which 1ntermed1ate frequeney is then -
- amplified and detected by a supe1 regeneratlvef'
detectcn ampllﬁer circuit. R i
-The use of an 1nuermed1ate frequency nutput-j.
h __.i’_;j’_from the Barkhausen—Kurz ‘or Gill-Morrell type
~ oscillator in this invention has been found to prac- -
o t1cally eliminate the mlcrephene tube noises-which-
“are almost always present in the usual audle out-j |
-_put of such - detectors. S X

. One feature of this 1nvent10n is the aux111aryi~. .
B -antenna tuning cnemt for ellmlnatlng undesm—'
- _ab]e Slgn&ls ol - S 3 '

Another feature 15 the tumng neans prewded
in the ultra high frequency oscillator ‘cireuit for-

low frequency quﬂnchmg oscﬂlater

It is well known 1n:_ _

0 eillator and detector. -

: '3-"tor circuit of the super- -régenerative type..

(Cl ?50—-——20)

~Other ebJects features and advantages w111'"'f--
gappear in the subsequent detailed description. - It
will be noted, however, that some of the features’f___
are- useful in ether ﬁelds than that of short wave’f_’f .'

'receptlon

"-1ng the: prlnclples of this’ invention. -

'"'ple “hi-polar antenna system 4,1

e for ehrnmatlng undesirable frequenmes
circuit 1neludes a tunable condenser T,

(5.
the 1neom1ng signal waves.

1mpedance to the undesn ed signal frequencles

tor circuit 5.

‘eter circuits.
for changing the resonant perlnd of the first de~

- to ‘be undetstood, -of “course, that, if desired; a
" traanermer ceuplmg alrangement may’ ‘be em-—
_plnyed 1nstead ‘of the capaclty eeuphnc' 12 shown

) grld in a very obkus manner Cennected across

The: electren dlscharge tube c1rcu1t 5 comprlses,
an ultra high “frequency oscillator. of the well
known Barkhausen-Kurz or. Gill- Melrrell type
which acts in the present invention both'asanos- - =
The grid 3 and plate 4 of =
" the tube are supplied with suitable potentials by

RN TVITT

- The accempanylng drawmg 111115trates a coms *-._f.:f-'.:::: ._:._?_-..____:__;_:::
~ plete ultra- short wave receiving S.Vstem embo dy-

“Referring to the’ drawmg, ._there is shewn a sim- S
connected Con
_threugh cendensers 2.2 to the grld 3 and plate B
- of ah ultra high: frequency oscillator circuit- 5. |
_'_Attaehed to. the ‘antenna wires in:the manner =
shown'‘in the drawing is a tuned. antenna cireuit
This g5
Thein- - .
- dividual wires of circuit 8 are each appremmately.
‘a quarter-wave’ length long and, together, form ..
.. a-U shaped circuit grounded at its center point-
‘The inductance -of these wires taken. with gp’
the capacity of condenser T form a parallel res-
" onant circuit which is" tuned to the frequency of
As:is-well known,

such a parallel tuned en'cmt presents infinite im- : SRR

10

“Condensers 2, 2 are blocking condensers whleh S
_act to prevent the batteries § and 18 in the re-
spective grid-and plate pntentmmeter circuits from~ ..
srounding through' the antenna, tuned-circuit 8.
These condensers may also be utﬂlzed to assist in
'cnntrolhng the d_egree of eeupllng between the e e
-antenna and the hlgh .Lrequeney eselllater detec--‘-_f T
" The ultra hlgh fre-. | T TR

30
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batteries 9 and 8 in their respective potentiom-~ . . _
Tunable condenser: ki is utilized

tector circuit for heterodyning the incoming 51g- o

.'nal to any desired-intermediate frequency.
The output of the ulira high frequency cit emt-;- o
is shown coupled by means of blocking condenser o

12 to an intermediate frequency smplifier detec- ~ = .
Itis -

50"

| '-1n the drawmg, also; that the cutput ClI‘Clll‘t} may - -

sultably be cennected to the plate ins Lead of the



' the eutput clrcult ef the osclllatcr on one srde of

| _ccndenser {2 is a ccupllng impedance (3 fer tun- -

“Ing the output to any frequency band.  This cou- o
pling impedance may be a resistance, capeclty or
Jinductance and may take any lrmwn ferrn de-

~ pending upon how wide a frequency band is de-
-sired in- the output circuit. For exemple Af
impedance coupling 13 is a resistance,as shown in -
~the drawing, the output curr ents of the cscilla.—‘;r
tor will have a wide frequency range..
other hand, if 1mpedence {3 is a parallel reso--
- nant tuned circuit, a Very narrow frequency bend-*-‘
~ output will result for very obvious reasons. - =
~ Condensers 14 and {5 are by-pass condensers
for the intermediate . frequency -currents to pre-."_
- vent their passage. 1ntc petentlcmeter batterya

o0

1

. circuits-9 and 10.

© . eliminates.a rnult1-tube intermediate frequency
.25 “amplifier. and. possesses such desirable qualities
- 777 ag high sensitivity and ease of adjustment. Al-
..o . though any type of intermediate. amplifier cu'-g_.

“cuit may -be used. wrth the ultra. shert wave re-
~ ceiver -described. hereln the super-regenere,tlvei

. 30-

| One form of 1ntermed1a.te frequency amphﬁer,;

. which has been used in this invention with ex-
20

- The use of such circuit as 3 second detector makes

. the ccrnplete ultra hlgh frequency receiver well .

| ";edapted to- perteble use since- its ‘employment-

cellent. results is the super—regeneretwe clrcult

type -of circuit is preferred ‘It is to be:-clearly . .
'understccd however, that the super -regenera,twe?}_-f.
- circuits-described herein are not. limited in their
-~ use ‘to the oscillatory system shown since they.
have . been used Wlth excellent results on lcng;
Weves | - o
- The super-regeneratwe recenung c1rcu1t shcwn o
T 1n the figure is described in my copending appli=

" cation Serial No. 589,392, filed January 28, 1932,
- -and-is an 1mprcvement over the super-regenera-

a0

45 -
~ one tube coupled to the input circuit to give re-;__..-':.'
generation and another tube.coupled:to the in- -

“put circuit to give degeneration,; each tube func-
- tioning :alternately: according to the. quenchlng__

- 50 |

65

tive circuits described in W. Van B. Roberts’ Pat- .
- ‘ents Nos. 1,948,315 and 1,982, 694, gra,nted PFebru-

“ary 20, 1934 and December 4,°1934, res pectwely,
~ to which reference is made for.a mere complete
- understanding of the general. cperetlen of this"
This c1rcu1t involves the use of -

type of circuit.

frequency impressed on the ce.thodes

The intermediate frequency current 1s fed tc

o 0011 16 which .is: coupled to 1T,
nected to a pair of triodes 19 a,nd 20 of the indi-
© - rect heater type.
55

18, in turn con-

Clrcu.lt {7,

[ETH

o cults ) feed beck cc11 21 whrch is ccupled to the-'
. grids of the tubes.

. radio frequency by-pass- cendensere

Ccndensere 32 and 33 are

- or low quenching frequency oscillator 22 is shown
| ccupled to the-cathodes 23 of the tubes fcr vary-

On the

I8 is tuned to the
1ncem1ng 1nter1nedrate frequency The trrodes'-;

A keylng: g

2011 942

,_quency quench_lng currents have no detrnnental
.effect on the high frequency circuit.

~Although this manner of ccuphng has been - .

-shcwn in con:nectlcn W1th a two tube. circuit it is

“to be clearly understood that it is not limited
':therete but may be epplled tc any suner-regen- _

era,twe c1rcu1t

Referring now to the cpera,tmn of tne c1rcu1t .

..,._"1n detail, let us assume, for the purpose of illus-
_tration enly, that it is desired to receive electro-
__megnetlc waves of a length of approximately one-
half meter, ccrrespcnchng to 600 megacycles.
_:";-actual practlce ‘wave lengths of the order of one

centimeter may be received. The incoming ultra

'. ."jmgh frequency mgnels are received over bi-polar

antenna I, 1,

currents cf a frequency of 3 megacycles

cillate at 603 or. 597 megacyclee

3 megecycles

Ultra

“The ultra high
| frequency mrcurts are arranged te be. sumcrently_ .
broad in frequency response to efficiently pass.a

" band several megacycles either side of the de-_-' |
rsrred signal frequency, which, in this case, is

The cutput clrcult 1nclud1ng cen-f

In '

15
and passed to the high frequency
'_ cscllle.tcr c1rcu1t 5 thrcugh condensers 2, 2,
undesired low: frequency signals being by-—pessed;- o
to ground thrcugh antenna tuned circuit 6.
'--':hlgh frequency oscillator . circuit 5 is adjusted
to give the desired: intermediate frequency by
‘means of tuning condenser | I, filament rheostat-
-84 and: the plate and the grld potentiometers 8
‘and 10 respectlvely The mtermedlate frequency-
obtained by the:reaction of oscillator circuit §

 with the incoming signals is then passed through
- the condenser 2 to the super-regenerative second
_.-detectcr amphﬁer the coupling ° 1mpeda,nce 13
:'-belng adjusted to give the desired frequency band.
The super—regeneratlve second detector empll-.
fier c1rcu1t may be adjusted; if desired, te receive.
In cr--'
der- to receive currents of thJS frequency on: the;--
super-—regeneretwe seccnd detectcr the ﬁrst 0S=
- cillator detector circuit 5 should be adjusted to os-

he . I

20
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denser 12 and ccuplmg impedance 13, is arranged

‘to efficiently pass the three megacycle inter-
medmte frequencY,_ W1th its. modulation. TUltra
: _"hrgh frequency. oscillator circuit.5 epere,tes both

ddddd

as a detector. and hetercdyne oscllla,tcr i. e., the
circuit - oscillates at 6003 megacyclee and also
detects at the same frequency The combina-
~_tion of the incoming signal waves at 600 rnega,-'_
cycles. and the waves generated by - high. fre-
quency cscﬂla,tcr 5, namely, 600+3 megacycles,
- results in.an cutput 1ntermedla.te frequency of 3

45

megacycles. across condenser 8. ‘This interme-
diate frequency is received in the super-regener-

ative circuit and -amplified and detected. The
audm frequency srgnals ere then hea,rd 1n the'_
| heedphenes - _;
~ .The. embcdnnent cf the 1nventlcn 111uetreted
and descrlbed hereln hes been selected merely fcr'
the. purpose. cf clearly. settmg forth . the prin-
clples 1nvclyed Tt will be apperent hcwever that

55.: "
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- the- 1nvent10n 1s susceptlble of belng mcdrﬁed tcf.-

in , ab. a redeternnned fre uenc , the -poten-~ - |
g, | P q Y po ';-.meet d1fferen+ conditions enccuntered in its use

‘and it is, therefore, aimed to cover by the ap- '
 pended claims all mcd1ﬁca,tlens Wlthm the sprrlt-
;_- end scope cf the mventmn B -

tial of- the cathodes with respect tc the- grids.
~ This ‘oscillator preferebly functlons at-a fre-
quency . of about 25 kﬂccycles per. seccnd In

. ‘practice it has been found thet a wide range of

quenclnng frequencles rnuy be’ used when the
| super-regeneretwe receiver is cpereted at 100

ThlS rnanner of ccnnectlng the
quenclnng csc111atcr to the cathodes has’ the ad- .
- vantage of grvmg snnphclty and eymmetry to the -
~ circuit and at the same time maintaining. the an electron discharge device having an anode,
| eﬁiclency of the grid circuit,. A further.advan-.

s tage of: thls type of ccuphng 15 that the lcw fre-

| _.70_ “

meters and less.

i clenn

1, In ccmblnatlcn in an ultre shcrt wave re-- |
L cewmg ‘system, a b1polar antenna, tuned to the
1nccm1ng mgnal wave, an ultra high frequency-
detector heterodyning csc:tlla,tcr for pr oducing an

60

"0

rntermedrate frequency, said cecrllatcr comprising -

_-.cathcde and control electrode, and- ha.vrng means "
-.'_.fcr melntalmng the ccntrcl electrcde at a h1gh

75
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-p051t1ve potentml rela.tlve te the ca.thode a,nd:l
anode; a pair of Lecher wires connected to said
“anode a,nd eentrol electrode, a tuning condenser
connected across said Liecher wires, said a,ntenna,
- being coupled to said L.echer wires through block-
~ing condensers, an output elrcult coupled to one
~“of said Lecher wires, and an impedance in said
s '-j'-z'_'output mremt for tumng the band of frequenmes-f

','-;'.--111 said output circuit. -

2. In combination in an ultra, short Wave re~

- ceiving system a blpelar e,ntenna, tuned to the
incoming signal wave, an ultra high frequeney o

- detector heterodyning oscillator for producing an .
" intermediate: frequency, said oscillator compnsmg-
“an electron discharge device having an -anode,

- cathode and control electrode, and having means.
for maintaining the control electrode at a high

anode, a pa,1r of Lecher wires conneeted to. S&ld o
anode and eentrel electrode, a tumng condenser
- eonnected aeress said Leeher wires, said antenna

incoming s1gnal wave;

super -regenerative amplifier
*-_'coupled to ene ef sald Leeher ‘wires.

deteeter

" being coupled to said Lecher wires through block. .-

ing cendensers an. eutput elremt eapamtwely

R W GEORGE

| _coupled to tha.t one of sa1d Leeher wires whlch.:-i- T

is connected to the control electrode, a res1stance'_‘;-_;__" T
in said output circuit for tuning .the band of - .. L
frequencies, and a radio frequency by- pass een- -
__-__denser in ‘circuit Wlth -said resistance. - -
3. In combination in an ultra short ‘wave re-_-'__,
ceiving system, a blpelar antenna tuned to .the
| an ultra high frequency
- detector heterodynmg escﬂlater for producing an
intermediate frequeney, said oscillator comprising
an electron discharge device having an_anode,
cathode and control electrode, and hawng means
‘for maintaining the control electrode at a high

- positive potentlal relative to the cathode and o
anode, a pair of Lecher wires eonnected to said

15 |
anode and control electrode, a tuning condenser. .

. connected across. said Lecher wires, said antenna. = .

- positive potential relative to. the cathode and  being coupled to said TLecher wires through bleek-.
“ ing condensers, an output circuit comprising a |

circuit 20
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