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. mesne.

Dela,were

Thls mventlon rele,tes 10 a radlo recewmg o1r-

;(311113 and more partwulerly to a circuit utlhzmg-_,,-
“improved coupling means, which coupling means
is adaptable to mu1t1 -range: receivers capable of -
!_-reoelvmg s1gnels in any one of several wave bands.
~_ In the usual type of circuit, the detector and
oscillator tubes are magnetically coupled.. That

s, a prok-up coil is used to pick up the osollla,tmg _
L - and to ground. at 2,

mixed.with the signal energy. ThlS is an unde-'_.'-'-'to the switch arm 26 so that by changing the

- -sirable feature, because an extra coil is necessary,
" “and beside that, ‘where mgnele are to be received
- in several different ‘wave ‘bands, extra pick-up -

. -coils are ueoessery for each set of ‘coils ‘used for
| ‘& wave band, or if a single pick-up coil -is ‘used, -
ficulty in obtaining the proper cou- -

-----

e pling between the plck-up coil and the coils for

o 20

- the different wave bands.
| '_jwhloh utilizes a pick-up coil, it is more difficult
to. completely end properly ShlE‘ld the umts of the
‘eircult. | _
- It is therefore an obJeot of thle mv'entlon to
. “provide an 1mproved couphng syetem for use in'a
- .radio reoelvmg circuit, and pertloulerly adaptable“ :

to a receiver that is to be used. for recemng S1g-" :
Tl - . "'-derloef ﬂg

o _'_nals in a plurehty of wave bands.
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3
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~~ .Anocther ohject of this 1nvent1on is to promde e.--_
'r"oouplmg system for a radio receiver Whloh lends
itself readily -to the ohengmg of ‘wave bends_*

through the use of a smtohmg mechamsm

~“Another object of this invention is to prowde.’_l
-~ a means for preventing interlocking of detector

~Another object of this invention is to provrde a
| -._bend emtohmg system ‘for a converter circuit
S which permits the seleotlon of verlous W&we bands-
Dby the converter, or the use of the receiver, with
~ - - which the oonvel ter 15 oonneoted
T converter

R j-'en efficient means for coupling the output of a
e :_'__COHVEI ter circuit to the input of a radio receiver.
L Purther objects and edveuteges of the present"
) --'_mventmn will be apparent from the following de-
- .scription, referenoe being had to the accompany-~
ing drawing wherein a preferred embodiment of
- one form of the present mveutlon is olearly ehown S

In the drawmg

The ﬁgure dlscloses a schemetlc dlagra.m of'f'-'

12 Cla,lms. |

tacts 12, 14, g
16 are. connected to. the ends of mduotences 20,
22 and 24 respectively. The other ends of the = =
-mduotenoee 293, 22 and 24 are oonneoted together R
An entenne {1is oonnected-_ RN

Also, Wlth a system |
a switch 40,

‘a-heater 68 therein. -

. a condenser 66, .

w1thout the and a resistor T14.

) ... for connection to' a ‘suitable source of potential

Ano uher ObJGCt Of th1s mventlon 1s to prowde  for supplying the potentlals to the screen grid 58 -
+ and anode 54. A condenser 88 connected to the  ~ = .
screen grid 56 ‘and to ground at 82 forms a by- - .
- pass for elternetmg current from the screen grld PR
'?The heater 60 is prowded mth 1eeds 16 and 18 | :
for. connectlon to 2 sulta,ble souroe of heetmg e -
~current; | | - | R
"The oethode 58 is oonnected to en arm- 36 of R

, :_-;smtoh 84. Contacts 88, 80 and 92, ‘with which
66 -

Paul J Smder, Pla,m Clty, Olno, asmgnor, by A
assignments, to- Radio Corporation of - -
~ America, New .Yorlr, N Y e oorporatlon of ST

Applmetmn June 23 1932 Serml No 618 867

(Cl 250——-20)

| '--i_r-the circuit of a converter tha,t 1nvolves the novel-.f"
'feeturee of the present 1nventlon

- With pertmuler reference. to the drewmg,

"-‘-sw:ltoh (0-has an arm 26 and a plurality of oon—-':_ |
{4 and * 5 |

16 and IB The oonteots 12

nected.: together and to ground et 2.

~“The other side of the-adjustable condenser 64 is
connected to an input or primary inductance §8
- of a succeeding radio amplifying device through
The contact {8 is connected to
 “the inductance 68 intermediate that-inductance

‘and the condenser 66. |
‘nected to a terminal 710 through a resistor 72.

" The anode :or output eleotrode 54 is elso con-’-'f”:' |

The screen grld 56 .is con-~

"the arm 36 may conneot are’ connected to ends-_'
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 position of the arm 28 the antenna. may. be oon--’f'_ -
‘nected to any of the oontaots lz {4 =
~The inductances 29, 22, and 24 are megnetloelly _-
. coupled with mduoteuces 28, 30 and 32.
‘ductances 28, 38 and. 32 have. ‘their" ends con-
The other
ends of the mduotanoes 28, 30 and 32 are con=
‘nected to cont tacts 34,36 and 28 respeotwely, of
“The smtoh 49 hes an arm 42 con-
* nected to an input or control electrode 44 of a
| -.'jthermmmo detector: tube 46, and’ oepeble of con- .
tacting any . one of- the .contacts 34, 36 and 38.. - - °
A variable condenser 48 is oonneoted to the. swrtch_”i RN
arm 42 and to ground at 2.
.denser ‘56 is- conneeted eoross ‘the variable:con-
| A shield 52; grounded at 2, enoloses-_ L
- the inductances 20, 22 24 23 3@ end 32 and the_' o
'sw:ttohee 18 and. 40. » .
~The thermionic deteotor tube 46 hee be31de the”__._'
. i"oontrol or input electrode 44, an anode or output )
“electrode 54, a screen grid 56, a cathode §8 and.
The anode ‘or output elec- .

 and oeoﬂletor circuits, that is, to prevent the tun- '-‘_'irode 84 is oonneoted 130 a radio frequenoy choke_‘,

= ing of one of the circuits from eppreolebly e-..ect-_ .
“ing the tuning of the other.. = -
.- Another object of this mventlon i to promde;
g band switching system for a radio circuit Wthh”
S 'permrts the selection of various wave bands.

~The in- . REE.
BT

_An adjustable con-

$2 and to one side of an adjustable condenser €4. o SR
36 -

 nected to the termmal 10 through the choke 62 SRR
The termmel 10 is edepted -

50



. _of mductances 94 95 a,nd 98 respectwely Thefﬁ
. other ends of the inductances 94, 96 and 98 are
- connected nhrough a resistor 108 to ground at
192,

) .:1stor {00 forms a hlg‘l irequency by-pass circuit.
'__'____aeross thau resistor.

- 118§ also have one- of ‘their ends connected to
ground at 102 through the resistor 89.

. other ends of-the inductances 186;
10

- condenser

. 20

45

186,

resistor. {49,

‘A COHdE‘]SEI‘ 164 - connected ecross the re-~

-Inductances 1086,

which | the contacts Hz

The anode l34 IS cenneebed to the ter-

154 has one- qlde connected to- the anede

The va,rleble eendensers

ecendar

- nance.at any desu:ed frequeney The dashed line

Bg

o dlﬁerent sizes; and each is meﬂ‘netlcahj eeupled'" o
60
32, and the:sf are so matched in ceupied peu:s that
- _When a pertlehler Sﬂeenda,ry inductance

‘nected in the circuit by the switch 40, and the .
- proper. prlmery is selected by the - smtch 2
g5 Droper coupling wilt: e provided . for: the. fre-&f" |

- quency. band coverable by the secos: f‘le,;y and the
~.variable cendenser a8,

. jup on: the antenna f- end transmztted to. the pri-

. mary inductance to which the switch arm 28 is
connected, or. dlrectly t0 the primary of the cou-.

- pling device 162 through the contact {8.. When
. the signals are trensmltted to one Gt

70

75

~separate unit from the apparatustof the circuit
~.previously explained. In fact, if the circuit dis--
-~ closed is utilized as a short wave converter, for
- 55----Whlch it is especis 11y adapted, the coupling de-
- _vice 182 may be the input circuit of a conven-_“'
tmee.l broadcest recewer |

- The prlmary mductances 26 "2 and 24 are 01‘*‘ N

to one of .the. seconde,ry inductances 28, 39 or

“The . Slg'llﬂ;lu are: ps.eked

108 and s

“The centrol electrede |

“switeh 84,

~.coupled to the ansde elremt of the oscillator tube
4§28, oseﬂle*{;mg energy - is. eprhed to that element

'.,ef the deteeter tube e,t the ee

:' ﬂenee tI e eseﬂletm
oare
The smtehes |
120, 49, a,nd 18 are 1*1dlcated as- bemg con- -

| ;trolled by a. commen eentrel element 158 o
- The input or prlma,ry inductance 68 is mag- |
'netically coupled -with - a secendary inductance ..
- 168 to. form a eouphng dev:tee 162,
the inductance 68 is connected to e,n end. of the
‘inductance 160 and to ground. at 164. A variable -
" -condenser- 166 is cennected aCross. th. ._
. mductance i68 to tune that inductance to reso-

- Anc end of

na 1nd1c:a,tes that the eouphng demce 162 and
~the appamtus which succeeds it may be in a

50 chesen tpet a. high g
,tween the detectm tu.mp ma the
- plifying unit.

is eon~

“the

- the’ deueenr tube 48,
~the anede B4 of bh” detector tubs a
“to the
producing “device e.upeelally CONSY neted IoT uss

with the oscillator and detector disclosad, or to

the input termma s of a eerwentmhel typa of
It the: oscillater and detector unit
is“used with a eveceedmg unit which by itself is
-_.-'-"capable of the receptlon ef mgnals the oecilletee

he prlmary o

- inductances 28,22 or 24 ‘they are:in. turn trans- _-'_-'_;redm receiver.

mitted -to-a secenda,ry mductanee to whmh the
';__,erm 42 ef the smtch 40 18, conneeted Smce the

2 011 941

. _;_.Va,rleble condensel aa tlmee the .:,ecenda,ry thet,
. is “being used, |
cquency, ‘the selective ectlen of the secondary
- tuned circuit tends to eliminate signals other

‘than -the one desired, and epphes the des:tredf]

-signal to. the centrol er 11'1th eleeurede #13%" 0; Lﬂe -
detector tube 46, -
The -
108 end Ilﬂ_f
connect to contacts 142, 118 and 16 respec-
. tively. A switch arm 18 of a switch I20 with - -
o {14 _and 116 are asso-
.- . ciated, is connected to one side of a condenser
* 122 and to. one side of a variable condenser 124.
15 . The other side of the condenser 122 is connected
- t0_a control electrode 28 of a thermionic oscil~
. lator tube 23, and the other side of the variable
e £24 is connected to - ground ‘at 130, -
A shield 132 encloses the 1nductences 54, 96 98,
108 and {10, and the switches 84 and 120,
"‘_:"_:Whlch shield #32 is- grounded at 192, |
- mionie. OSCIIL&bOT tube 128 has' in edeltmn to the _;emegof c}smhator tu;{:t_n:te' .nauetm;}_uus, the switch
ycontrol electrode {23 an- anode 134, a ca,thede;i'-i‘e
128, and a heater i38
lza; is. con-pected to the eathede 138 mrough a
and thence iS gTo unded at.162. The
heater l38 is- premded with leads: 148 and 146
for:.connection to a sulteble souree ef hea,tmg .
'_50111‘1'81113
'-'mmal ¥z threugh a resistor
14, Wthh resistors are. connected in series.
- side of a condenser 150 is eenneeteo. to a com~
©.mon termmal of the reelsters 14 end 148 and
~ the cheke 82, and to ground at 152, A condenser" :
|3ﬂ5‘
© and. the ether side. cernnected to the smteh arm
"85 of the SWltCh 84,
124 end 48 are mchceted as. bemﬂ* eeml olled from

..’a, eommen control: element 158,

_401 84,

0. resonance at the signal fre-

!ﬁﬁ a;nd HQ are dn

The mductancee E BB

and: the varleble condensar 24 fe_..._l- X

Smee it is desirable to have dif-

- ferent sizes .of tickler _.nduetehce ~for.:different

prewe.ed to- select & the proper tickler-induc-

-'fb&"’lﬁﬁ t0o - opera,ue with. bhﬂ oscilla tee"’tu_m gq;,in;-
__duetenee selected by the switeh- 1286, |

- TheD. C. blasing. notential for tlﬂe Gatector tube

. "!'"ﬂw

o i;etentlel is. applied- te the emhede B3 thmugh
ne 4

‘Since- - the ' ee;thode 88

is directly

“electrode .44,
ne“gy ahd signal .energy

-*'LL.._ erenice in  fre-

“The contrs

is coupled to the f‘.SGl lator ,thnmg

The che‘{e ES" and the eonde

ET
T

ns _.S
ain IH"i,E? JC

l,.

aezeeﬂe:&z aYYi~

ﬂ-lui--r-\.-

‘at the. output frequeney, in the e*lede uliﬂal.; of
The.eufi}vt signals from

a¥re thus a Pehe
mput of an.- ameLfymg, deae sing and re-

2 tzme the signal

tune, as i

1o 1ass.
_- __"-uhrougn the tlek‘ler or feed-back inductance __bemg.
. used; as well as permlttme that el‘i:eme ting cur-
rent te be: apnhed to the: catnode &
_eleet;.ede £25 |
inductance being used, thfou.gh he'eeﬂdemer" 132,
_The resistor 148 connected between tne control
pleetrede u.tt a,hd the: ceuhoﬂe K e prmmﬁes_-:. g,.nd -
| .'lcak - A

The adjustable condenser §4 iz
.bre erebly set 50 as to produce series TER0: ﬁﬁ?}e

. b-l A

erent-
insize; ‘and are selecteble thre'eﬁh the action.
. of the sw1tch (23 so that the selected mdLeuenue.

10

tuned
‘cireuit that governs the frequenw of escﬂletmn[
of the escﬂle,ter tube {28, Bach one of the oscil-

lator tuning” md.uctenees 188, 188 and {f0 has
) e,n associated: feed: baclf‘ or’ tlek:le'r' inductance
| tmmegnetlcelly eeupled therewith. The

.-ectlen of the feed-back or tickler. mdueueneeﬂ_. ,.ai -
86 and’ 98 eeupled with, the. enede {34 of the
- osecillator tube {28, tends to cause the tube !?8 |
-~ to osciliate.
The ther-

20

- b':'
ot

A3 is epphed bemeen the control or T‘lpﬂt elec~ -'
-._irede 44 and the eebhede §8 by virtue of. che D.C..

- drop m-peteﬁtleﬂ ‘across the resistor. 15

{48 and a res;tstor- s gg

he tickler: 1"1dveuanee that -is selected by the

mixed in the: deueetef tube, 0 a3 tc producs a
'eulrent flow from the -anode. 84 having a fre-
-queney propm ue“"ierl to - the
-.oguency between the os eﬂletmg irequency of the
”-051.:1113;1301' tube 128 ‘and the signal I‘“e@‘*eaey a3~
-plied to- the control eleetmde af,;
- desigmng the variable. cendensele 48 and £24 and
the inductances:-which those condensers
~well as adj es’rmﬂ' {he  condenser 83 to the proper.
;xelue -the resulsant ouuput frequency in thie cir-
cuit of- the-anode 54 may he kept eonstant regard-
-less-of the frequeney 01 the signail bein 1 received.
The eendenet,r {158 prevemh the pobential of the
_.anode {84 fr em bemg e,pphod te the cathode £2,
but -permits - the alternating - current

0

Ry properly

| .80
Eﬂ qad. 5% ﬁre' |
e”eeucei Las
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et |

. -on the detector solely through said non-reactive
--',_pa,th said 1*ea,et1ve pe,th meludmg a- reaetenee ol
;o high impedance to direct current, said last re- -gnode circuit. of- sead deueewr tube to. emd reso- ;

. .actance being connected ‘between the oscﬂla,bori-

2 011 941

L-end detector umt ma,y be rendered 11’1013"—"1 etwe 11'1___
its effect. upon its signal reeeptlon by causing the
contact arm 26 of the: smteh 10 to. make con-
.___.ﬂectlen with-the eonteeu 18. |
antenna is. connected: leEutly to the succeeding
- unit, and the 31gnals are not ea,used to. pass
SR 'i.';-threucfh the tuning elements or to be mixed with
. the genereted esellletmns
- {28 and 86 are controlled by a.commoaon control
element as indicated by 158, the switching cf fre-
quency: band -may bu eeeomehei <:1
_;swrttehmg oper ation. - |
. It is.a common de:'ﬁeul‘ty egpeueﬂeed in. the. |

des:ugn of a mremt sueh &8 the one disclosed. and

By SO demg, the

5 using . tne heterodyne or inciple of eperetlen tha,t
~ the tumng of one of the tunahle: mreu.‘ts will tend
- to influence tu:mng of the other cone.
'or phenomena is- commonly called mterleekmg
| _-The mterloekmg action tends -to" be even more
~ ing ‘the collector coupling means from said- re-
- active: ceuplmg path, and:a resistor of high mag-
‘nitude connected between: the centrel grid and
. cathode of: said oscillator tube for preventing
'adJustm.ent of one of said Varmble condensers
| cting the tuning of the ezreult asso—_.-
ele,ted w1th the other variable: condenser S

prevalent in a circuit. utlllzmg d1reet eeuplmg_' |
- -such- as that in ‘the ‘present, circuit. -

~ hasbeen found that by shielding the primary and
:;seeondary inductances from those associated with
the eselllater and by keeping the:value of the_
3} reglster 149 as high as poes:tble thls 1nterleekmg
- action may be avoided. . .
- While the form of embedlment ef the pf'esent -
invention as herem disclosed, eenstltutes a pre-
- -ferred form, it is to. be. underetood ‘that other
- 30 forms might be adOpted all eomlne' mthm the'f'-
| '.--.----'-.scepe of the claims which: follew |

- Whatis clalmed is a,s fellows

1. In a heterodyne receiver system a ﬁrst'__
;detector tube, a local escllleter tube a 51gnal col-
~ eu lector; means. for coupling said collector to the
- signal control electrode of said detector tube, a
- vyariable condenser, connected to the said elec-
. trode, for tuning the eouplmg means. throucrh a-  frequencies, a non- ~reactive pe,th dlreetly con-~- |
- desired signal frequency range,

40

g reactive path

_-regeneratwely coupling the e,nede and - control -
- grid circuits of said oscillator tube, a variable e

- the -latter through a range of local oseﬂlatmn
frequencies, a non-reactive. path directly con-

o ;_-_;tube anode and said non-reactive path.

irts
Sy |

e ';3'var1eb1e condenser,

o 2.In a. heterodyne receiver system, a. ﬁrst de—-.
_.-_-teeter tube, a local oscillator tube, a
5lector, means for coupling said celleetor to the
-signal control. electrode - of said. detector tube, a
o connected to the said elec-
- trode, for tun'ang the couplmg means through a

o f._deelred mgnel frequeney range, a 1ea,e'twe path

)

thrlgnel col-

‘tion: .frequencies, a.. non- -reactive . path  directly
5 connecting ‘the eathode? of said detector tube
" to ‘the smd 1eaet1ve pa’sh whereby local. eseﬂla-'
tion energy produced in the local ese;tlla,uer is im-
._'_pressed on the deteeter selely through said non~
reactive path said reactive p-a,th melhdme a re-.
. eetanee of hlgh 1mpede,nee to direct current said
Ileet reactance being connected between the. esezl-',
lator: tube anode and said non-reactive path, and -
- means for shielding said collector eeuplmg rnea,as”;
”.'_frem said reactive ceuplmg pe,th e
3 In a heteredyne recewer system e ﬂrst de-- o

If the switches 18, 49,

by e, smg'e'

Th_s action
I—Iowever it -

from aff

being connected between the oscillator tube an-

{tector tube a,'"lecel oseﬂletor tube a. mgnel cel-- :
lector,-means for- ceuplmg said collector to 'the.-."
signal contrel eleetrode of : sazd detector tube,. a
. variable- condenser eennected to the eald elec- |
~ trode, for. tuning . the eeeplmg means through
adesired signal frequency range, a. reactive path’
regeneratively ceuphng the anede e..nd control -
grid ‘circuits. of S&ld oeeﬂle,ter tube ¥ Varlable-
“condenser.in the 0S Clllabt}l' grid circuit. for: tunmgl |
the latter. threugh a range of:local oscillation fre-
‘quencies, a non-reactive path directly connecting
o the cathode of said detector
.1ee,cb1ve peth Whefeby local- OSCIH&tJ_OTl energy |
~_produced in thelocal oscillator is impressed on the -
- detector solely through. said non-reactive path, 15
said reactive path including a reactance of high
impedance to.direct current, said last reactance = - -

tube to.-the said - |

ode and said non-reactive path, means for shleld- A

4. Tn-a heterodyne receiver system, a ﬁrst de-,_ EE

- necting the ee,thode of said detector-tube to the
“said reactive path whereby local oscillation. en- |
ergy produced in the local osciilator is impressed =
~condenser in the oselllater grid circuit for tuning _on the detector selely through said non-reactive -
. path, said reactive path including a reactance
of high-impedance.to direct . curfent seud last

5 necting the cathede of said detector tube to the -reactance being connected between the: oseﬂlater

- ,sezd reactive pa,th

ergy produced in the-local oscillator is impressed R
- lowing said detector tube, and a series. ragonant -

path, tuned to said beat frequency, coupling the

hereby local oseﬂla,tmn ea—*-@!"tube anode and said non-reactive pa,th R r..,..ee-"-_-

- nant ClI'CU.lt tlmed to the beat. frequeney, ,fel-

'_-.nant ‘eircuit, e
b In g heterodyne reeewer system a ﬁrst de-_- o
y_-teeter Lube ‘a-local. oscillator tube, & mgnel col~
. lector, means for eeuplmsr said- collector to- the
signal control electrode of- S&ld detecter tube ar
-yariable: condenser,:
‘trode, for tuning the. ceuphng means: through. a .
‘desired ‘ signal frequency range, a reactive. path -
. 'regenere,t_.vely ‘coupling .the emede e,nd control
60
condenser in the oscillator grid circuit for tuning
~ -the latter through a range of local oscillation fre- .

_quencies, a non-reactive path directly connecting -

ccmneeted te the sald elee-

.....

?regeneratwely eouplmg the anode end eeﬂtlel’_- Corid - elreults of ~said. oseﬂleter tube a, vameble

~ grid circuits of said oscillator tube, a‘variable
“condenser. in. the. oscillator g11d elremt for tun-

ing the latter threugh a range of local oscilla- - o
" .the cathode of said detector tube to the said re- =~ .

" .active path whereby local oscillation energy. pro~- o
~duced in the local’ oscillator’ is impressed on the -~ .7~
-detector solely through said non-reactive path, N
:-_-"{se,ld reactive path:including a reactance of high
| jzmpeda.nee to direct current, said last. reeetenee_ .
being connected between the oscillator tube anode 7
- and.said non-reactive path, said collector cou-
, elmg means cen51st1ng of a. plure;llty of pairs.of
'_-thransformer windings and a selector for connect~
“ing a desired one of said pairs between the col-
'leetor a,nd sa,ld deteetor 31gna1 centrol electrede ;:

- 'ﬁteeter tube, a local oscillator. tube,.a signal col-
“leetor, means: for coupling -said’ collector. to -the
‘signal control electrode: of -said -detector tube, a -
. variable condenser, connected to the said elec-
- trode, for.tuning the coupling means through a
~ desired signal frequency range, a reactive path
_-regeneratwely coupling the anode and control
-~ grid circuits of said oscillator “tube, -a variable -
condenser in the oscillator grid. elreult for tuning -
the latter thlough a range -of local oscillation -

:u-'
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6. In ccmbina,tlcn a locel cscﬂleter stege 111—--7 i

| '_'cludmg a tube a plurehty of pairs of magnetlcal-

o 10

1y coupled coils, a switch for selectwely connect~
ing a desired one of said pairs to the oscilla.tcr;-_ |

control grid, a second smtch for selectlvely con-

- one of said coupling reactances between said col-

20

o lector and - the input: electrodes of the changer
~ tube, a variable condenser for tunmg the selected -
coupllng reactance through a signal frequency'_..i'_
~ range, means for simultaneously a.dJustlng said -
- two switches and said switch means, |
~ simultaneously adjusting said variable conden-
. sers and a direct connection between the frequen-

‘means for

~ said frequency changer. .

'_: 30

7. In combination, a Jocal cscllle,tcr stage in-'
BT cludmg a tube, a plura,hty of pairs-of mag-
.25 netically coupled coils, a switch for selectively - -
R _connecting a' desired one of said pairs to the .

~oscillator control grid, a second switch for selec-
‘tively ccnnectlng sa,ld desired pair: to- the oscil- -
lator anode, a variable condenser for tuning the
cscllla,tcr threugh a range of oscillation frequen-
cies, a frequency changer ste,ge 1nc1ud1ng a, tube,
 a signal collector, a plurality of coupling react-
‘ances, switch means for selectively ccnnect:mg a
desired one of said couping reactances between -
said collector and the input electrodes of the
. changer tube, a V&I‘l&ble condenser for tuning the
- selected ceupllng reactance through a signal fre-

 quency range, means for simultaneously adjust-

.~ ing said two switches and said switch ‘means,

40

50
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" the input electrodes of the chenger tube, a va-
| '-r1able condenser for: tun1ng the selected ccuphng

‘means for mmulta,necusly adjusting said variable
- condensers, and a direct connection between the
- frequency changer cathode and the said second.
. switch for impressing the local oscﬂlaticn energy -
- upon said frequency changer and a series reso- -
~ nant-network, tuned to the operating beat fre- -

_-""q‘uency, connected in the frequency chenger out- o

| -cludlng a tube, a plurehty of pairs of magnetical-—,-" |

range cf oscillation - frequencles

for selectwely ccnnectlng a desn'ed one of - sa.ld --

coupling reactances between said ccllectcr and-_;.l_i'-'_‘mo

switches and the switch means, means for simul-
'.tenecusly adjusting said variable condensers, and
a direct ‘connection - between  the frequency |
'che,nger cathode and the said: seccnd switch for.

cal cscrlletmn energy upon
"chenger R

: ccllectcl

2 011 941

__i.'fdlrect current blocklng condenser betweeu the |
second switch and the oscillator anode, a variable
condenser for tunlng the oscillator thrcugh 3
- range -of cscllletlcn

- necting said-desired pair to the oscillator anode,
a yarle.b‘fe condenser for: tumng ‘the- osclllatcr.

_thrcugh a range of oscillation frequencies, a fre-
. quency changer stage 1nclud1ng a tube a, 51gne1 -
collector, a p]urahty of - couphng reactances |
switch means for selectively connecting a desired

frequencres a frequency

_changer stage including a tube, a signal collector,
- a plurality of coupling reecte,nces STy1tch means

for eerecuvely connecting ‘a de31rec1 one of said
s, uphng 1eecta.nce;:. Letwecn said ccllectcr and
- -the input electrcdes of the changer tube; a vari-

thr cugh a signal’ frequency range,

_pressing bhe lcce,l cscmatmn energy upcn seld _-
- rrequel cy changer, : |

cy changer cathode and the said second switch
- for impressing the local csc111atlcn energy upcn_;':' .

10, In cembinaticn a Iccel escﬂletcr sta,e‘e 1n-

.ccnnectme‘ -said desn‘ed pair to the oscillator

ancde, a varigble ccndenser for. bunmg the oscil-

letcr through a range of escﬂletlcn frequencles :
a frequency changer stage including a screen
grid tube, a commeon source of positive potential |
for the anodes-of both tubes and the screen grid
- of the changer tube, & signal collector, a plurality =
~ of “coupling reactances, switch means for selec-
tively. ccnnectrrg a -desired :one of said coupling

reactances between said. ccllectcr and ‘the input

'e'iectrcdes of the chenger tube, a variable con-
- denser for tuning the selected ccuphng reactance o
through a gignhal frequency range, means for si-
'-mulfanecusly adJustlng said two switches and the
- switch means, means for s1mu1tenecusly adJust-
ing. ee,ld variable ccndensers
-nﬂctlcn between the frequency chenger cathede
-end the said second. sw1tch for impressing the lo-
5&1(1 frequency :

11, In ccmbmetlen a local oscﬂleter stege in- :
--.._;_cludrng a tube, a plurality of pairs of magneti-
| | D cally ccupled COllS a switch fer eelectryely con-

8 In ccmblna,tlcn e lccel escﬂlatcr stage in- - necting a deened one of said pairs to the oscillator
. control grid, a seccnd syntch for selectlvely con-
ly coupled ecoils, means for completely shielding - necting said desired pair to the oscillator anode, a &
~ said coils, a switch fcr selectwely ccnnectlng a |

'desn'ed one of said pairs to the oscillator control,
- grid, a second switch for Selectively ccnnectmg |
said desired pair to the cscﬂletcr anode, a variable
ccndenser for tumng the oscillator: through a
a -frequency =
g chenger stege including a tube, a. mgnel c¢ollector,

a, plurality of coupling reactances, switch means

variable: ccndenser “for: tunlng ‘the cscﬂletcr

and a direct con- :

10
‘able condenser for tuning the selected ceuphng'--
Y eactence
. means fcr mmulte.necusly adJusung said two
SWluChen and the switch means, means: for simul-
- taneously E{dJqulﬂg said variable. ccndensers and
a direct connection between the frequency chang-
er ca.thcde and- the said secend surltc‘"l fer im-

1o

20
cludmg a tube, a- plurality of- pairs -of magneti-
cally ccurﬂcd coils, a. switeh for selectrvely con~ -
- necting a desired one of said pairs to the oscil~

 lator control grid, & second switch for selectively
25.

30
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_through a renge of oscillation frequeuc,.cs g fre- -
-quency chenger stege 1nc1ud1*1ﬂ* a tube; a srgne,l L
s plurality of coupling reactances, a
switch for SEIECLIVEIY ccnnect ng 4, desn ed one of
‘said coupling reactances between said ccllectcr o
~‘and the input electrodes of the changer tube, 3~

variable condénser for tuning the: selected cou-

fcr smml enecusly radjusting - said

. ,quency changer,

120 In ccmblnatlcn "e, lccal esclllator stege in-

cludlng a’ tube, a plurality. of pairs of magneti-
“cally ceupled cc1ls a- switch for SBIECL:IVGIY con-
~ necting 'a desired one of said pairs to the oscil- -
~lator ccntrcl grid; a ‘second’ swrtch for selectively
__conne tlng said desn'ed pair te ‘the cscﬂletcr

: phng reactence through a si gn"tl frequency range,

60

| _'“'mtches means for simultaneously a,d;iustzng said
. variable cendensers a ccndenser in-the connec-

‘reactance through a signal frequency range, - tion between the ﬂrst switch and the oscillator

" means - for: mmulta,necusly adJustmg said two - grid, and a res1stcr of high magnitude ccnnected
_.between the oscillator grld and.its cathode, and
. adi rect. ccnnectmn betweﬂn the frequency cheng-
er cathode and the said second switch for im-

- pressing the lccal eecﬂletmn energy upon sald fre- |
impressing the. lccal escllla,tlcn energy upcn sald' | |

'- frequency changer. | N
8. TIn ccmmneticn a locel cscllla.tcr stege in-: :
cluding a tube, a plurality of pairs of magnetically
- ‘coupled coils, a switch for selectively connecting
g desired one of said pairs to the oscillator con-

- '7_5 _;ftml grrd a seccnd smtch fcr selectlvely ccnnect-

:' 55 |
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| anede 4 verlable condenser fer tunmg the oscﬂ—

lator through a range of oscillation frequenelee, ..

‘a frequency changer stage including a tube, a sig-
. nal collector, a plurality of coupling reactances,
- K means for completely shielding said coils, and ad-

ditional means for completely shleldmg seld cou-

- pling reactances, a switch for selectively con-
o necting a desired one of said coupling reaet&nees;
.. . ‘between said eellecter and the input electrodes of =
m the changer tube a varlable cendenser for tun--‘i -

owen B
__ -mg the seleeted eouphng reectance through a 51g-

nal frequeney Tange, means for mmulteneeusly

o adzustmg said smtehes means for 51mu1taneously
_adjusting said variable eondensers and a direct
connection between the frequency eha,nger cath- -

- ode and the said second smteh for 1mpressmg the

~local oscﬂletmn energy upon sald frequency
"cha.nger | - - o
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