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ThlS mventlon rehtes te vacuum tube c1r-

cults and more particularly to vacuum tube
‘eircuits having a feed-back connection from
‘the output to the input—_for instances, oscil-
lator circuits: of eerta,m types and reﬂ’enera,-"
tive circuits.
The roblem solved by the apphcfmt Wlll
“be better understood: from the following dis-
- -cussion relating to oscillator circuits?
- 10

o '.found advantageous-to make use of so-called iHlustrative circuits will be clarified by a
- ‘schematic. dlselosure of the mter-relatwn of R

impedances in’a vacuum tube e1rc111t of the SR

In the
generation of short radio waves it has been

“controlled osc;lllators '—that is, oscillators

“in which the frequency is stabilized by im-
pressing upon the grid, for mstance, a wave
of the desn’ed frequeney from- a constant -
| When the natural flequency of the ;
controlled oscillat
of the centrolhng wave from the associated
source, the reaction in an-unneutralized cir-
cult arrengement tends to produce a eh:;mge |

in ‘the frequency of the stabilizing source.

For a given vacuum tube oscillation circuit

quency. Accordmgly, it will readily be un- "j;"'letor and a modulatmn circuit. (the term

“modulation circuit” being used in its more -
generally accepted. sense). Fig: 5 shows dia-
grammatically a simple reo'eneratlve radio

| circuit neutra,hzed m accorda,nce-
';W1th the invention. . -

- derstood that the reaction due to the feeding |
- back of energy comes to have a particular im.
~ _portence in the generation of short radio

Wwaves.

quency if the frequency separatmn 1s small,

-~ or modulating back upon the.plates of the“
~associated vacuum tube apparatus. .

- The object of this invention is to '['Jrevent

Vthe above-discussed reaction upon the asso--

~clated “modulation” circuit due to the feed-

45
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~Ing back of energy in the oscﬂlator or 81m1—_
lar “feed-back” circuit.
- This object the apphcent aeeomphshee byt'
. balancing the inter-eiectrode impedances
- the’ oscﬂla,tor circuit and so arranging the
-~ -circuits that in the element of the oseﬂleter_l
- through which the coupling t6 the associated
elrcmt 1s eﬁeeted the feed beck currents are

-controlled oscillator ‘arrangements di:
~somewhat and to a regenerative radio receiv-
-ing circuit. The prmelples of the invention

-_whleh underlie the erranﬂ*ements ot these%

Furthermore there are, of course,
‘many-cases In which it ; 1S desirable to i 1MPress
> upon the grid of a vacuum tube - 080111%01";

‘waves quite different in frequency from the
natural period of the oscillator.  In the ab-
sence of neutralization there will be a tend-
.ency for the modulated oscillator .to.react
‘upon the associated circuit, changing the fre-

Tecelving.

“vacuum tube (R,).

of the oscillatory circuit 111cL1ctence L.
18 essumed that the grid of the vacuum. tube
generator is made suiﬁmently negative to -
The
~remaining inter-electrode impedances may
neﬁ be represented by the capacities Cqr and--.

cof -

neutrehzed and S0 have no BEBCb on. the as-'--f." |

socmted circuit,

“The invention wul be more elearly under--
stood from a readmg of the following de-
‘scription. It is proposed to show in some de-
- tail the application of the invention to three
Termg o

type herein considered.

Accordingly, Figure 1 of the aeeompa,ny-.

‘1ng drawing shows' sehe?natlcally the imped-
or differsslightly from:that -
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ance relatlons involved in the arrangements

disclosed in the other figtires of the dmwmo

Fig. 2 shows dlagrammetlcelly a smlple con- .

trolled oscillator ciremit neutrahzed m’ ac-"
~cordancé with the invention. - Fig. 8 showsa

- controlled oscillator. of the push pull ‘type -

‘the current fed back through the: ca,pftelty'_”-s1m11er1y neutralized. Flg 4'shows a elremt_-f'"

from plate to grid increases with the fre- ‘arrangement -combining a neutralized oscil-
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VVlth reference, first, ¢ to Tlﬂ
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' se
5 Of the ch AW~

o, the mductances and the capacity of the
oecﬂlatory circuit are represented by I, and

generator and the filament-plate resistance,
and both elements are bridged across a part

At

prevent the flow of conductive. current..

Cop; the grid-filament and the grid-plate im-
pedances, Iespectwely In accordance Wlth

'Cy,respectively. Inaccordance with conven-
‘tion, the plate output of the vacuum tube
Whmh generates the oscillations is represent-' ;
“ed by a small generator pe, connected in ge-

‘ries with the filament-plate resistance of the
The filament- plate ca-
“pacity Ci, is COIIH"—‘*Cted in parallel with the

TQ"’?
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the 1nvent10n the ba,len-....inﬂ‘ or neutrallz1n0'__.-
 capacities 7, and C’’, are added to the cir-
cuit, and the circuit connections are made
-such that the inductances | and L/, are
balanced.

proper

. course, that the inductive coupling here

15
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- winding W.

. of the invention.:

‘shown is for the purpose of illustration.
~ Other couplings, capacitive or tln'ontrh Te-
= Sistance, may be employed L -
TurmnO' attention now. to Flﬂ* 2 of the_
| dmwnw but bearing in
disclosure of Fig. 1, _the reader will under-
stand the PI’&Cth'll appheatmn of -the ideas
Fig. 2:shows an oscillator
‘circuit arrangement having-a generator tube
T, The batterv B, serves to b1 as the orid of
the tube T, and the battery B. provides the
‘positive. potentlal which is. maintained on

‘mind the schematlc

the plate. The resonant circuit of the oscil-
lator comprises the condenser C and the coil
“Through this winding W and

- the assoemtecl wmdmo' W, the oee1llf1tor o
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‘mediate point of the winding W,."
. pacities to balance the inter- electrode capaci-

cuit is coupled to. the ontput cirenit.

with. a Wmdmfr Wa?-and by this coupling

‘means the StﬂbthInO‘ freqiiency -from- tl*e_
control oscillator is 1mpreseecl upoen the con-
_trolled oscillator circuits. .
lator should be preferably a shielded vacuum
- tube generator of the crystal controlled type -
-~ or an ordmarv oscillator which 1s careful!

~shielded to prevent any expasure except that
through its balanced. output.
that the oscillator circuits are divided, and 1

This control oscil-

in particular there is a connection to an inter-

The -ca-

ties are here shown in the form of the con-
densers C,, C. and C;. Tt isto be nnoeretoocl

that these élements represent balancing im-

- pedances, which Inloht i accordance “with
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the requirements of an individual case, take

- the form of a capacity with a resista ance and
‘an-inductance added, or some other form of

lUJreJnj a du mmV'
- vacuum tube arran O‘ement mayv- be used in
- symmetrical circuit to form the bqlqncmo"
- 1mpedance.

. pedances are

1mpedfmce to suit the case.

added to balance the inter-

- electrode impedances so that the current flows

through the two parts of the coil W, will be

equal in amplitude and opj posite in phase o
In Fig. 3 of the rlmwmn' there 1s shown the

-ftpphcetlon of the 1nvent10n to a well-known

type of push-pull osolllatm, including the

b111?1n0' frequency. The resonant circuit is

formecl by the eapamt} C’ encl the mclucta,nce _

Cf |
It will now be seen that the out-
put of the generator {pe.) will have no effect
upon the 1nput eu*(nnt I, the.currents flow- .
1ng through L/, and L” being made equal
. 1In amplltnde and opposfce 1n phaee by the

100

leotmn of - the neutralizing im--
- pedance valnes

~Tt -will - be understood, of

arrangement shown in ‘Fig. 2.

-the plate battery B, of I‘lo' 2, however, there®
18 here

shown. ‘Here

Tt will be noted

1,780,418

W ancl the inter- ele{,trocle 1mpedances of the.

C!

tubes T, and T, are balanced by the aux- "
iliary nnpeclences (here shown as capacities)
C’; and C’y, C’5, C¢, respectively.

The element of the oscillator circuit through

which this circuit is coupled to- the control-}m
oscillator is, of course, divided as was the
- The ‘Wlll(llllﬂ“ W’ 1s associ~-
“ated with the wmdmo W/, to form the out- E
put’ coupling of the system o o
In the arrangement shown dmo‘rﬂmmatl-- _
) ea,lly in Fig. 4. “of the drawing, the control -
~oscillator, the ‘coupling to the controlled 0S-
cillator c1rcn1t the . tube T,
C” and W’ formmn‘ the resonent circuit, =
the coupling winding W*’; of the output cir- 50
_cuit and the bqlanemo‘ mmpedances G/, C’%, .

case 1s Fig. 2

the elements

and C’’; all correspond to. elements of the -

enbetltnted a, moeulator 01r0111t as

pedances are behnced and there :1s neu-

‘tralization of the feed- baek current flow in.
~that portion of the oscillator circuit. which'
‘15 coupled to the control: oscillator, reaction

.upon the control osulletonbemo- thus pre—
vented. o * ~

~The

winding W, in the grid circuit is aesoomted:_ | apphed to a regenerative radio receiving cir-

In Flo' 5 of the clrawmo the mventmn 18

cutt. The vacuum tube TT has ﬂssoemtecl
with. it the usual grid and plate batteries.

The receiving fmtenna circuit; 1ncluding the
-antenna A and the winding VVW”, 18-cou-
pled to the vactuum tube cn:'omt through ‘the
winding WW, which, with the varis able con-
y denser CCI, forms a tuned circuit. The plate

circuit 1s tuned to.parallel resonance by ad- -
Justment of the resonant arrangement includ-
1ng-the winding WW and the variable con- "
'-_-denser CC. The winding WW is coupled ‘to
-the winding WW, in. the grid circuit to feed
energy baek into tllat circuit in a manner well

understoocl 1 the art.

"The coil WW., also

in. common and -each a part of the Wlll(illnf“_
---WW’
- Inthe two parts of the winding WW”* will
be: equal in amplitude and oppos1te 1n phase,

‘What is essential is that im- no: voltage being induced in the. winding
'.:WVV” Thns there is 1o reaction upon the
~1nput or lnoclula.tlon circuit due to the feed-
: back currents of the vacuum tube cireuit.
~ While the invention has been disclosed for
_the purpose of illustration in certain specific :-
-_embodlments which are deemed desma,ble, 1t

- 1s to be understood that such disclosure inno
tubes T, and TV, ‘assoclated, as shown, w1th."

a control oscillator which ﬁu*mshes the sta-

Accordingly, the feed-back currents

way limits the scope of the invention, Wh]Cll_
1 deﬁnecl 1n the a,ppenclecl ela1ms |

What is claimed 1is:

1 Ina vacuum tube 01re1nt ha,vmg a feed—

In place of

85 &

‘again the mter- eleetrocle im-

95

10

15 coupled to the wmdlno WW to form the "
output of the system: T, now, there are
‘added the balancing 1mpedaneee CC’; and
‘CCs, there is a balance of the impedances of
~the two circuits having the wmdmo WW, _
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: back cennectlon frem the output portwn to_
~ the input.portion. thereof and a control cir- °
- " cuit associated therewith, the method of pre:
‘venting the feed-back of enerﬁ‘}r into the con-

trol circuit, which consists in balancmcr the

mter-electrode impedances of the vacuum
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smd mmlt 01rcu1t to neutrahze the ﬂow of'; -
-feed -back currents therein. - -: - :

In testimony whereof, I have 31gned m*y o

RALPH K POTTER

tube circuit, and neutralizing the flow of

of

2. In a iracuum tube CII‘Clllt havmg a feed- B
N back connection from the output portlon to
- the input portion thereof and a control cir:

feed- back currents in the mput portlon there-'-r .

cuit associated therewith, the method of pre-

18

o5t

input portion of the vacuum tube circuit.

3. Ina vacuum tube circuit having a, feed— |
_ .bar‘k connection from the output portlon to
~ the mput portion thereof and a control cir- -
- cuit coupled to said input portion, the meth-

- od of preventing the feed-back of energy into

the control circuit, which consists in “divid-
~ ing the vacuum tube circuit, balancing the -

_inter-electrode impedances: thereof and neu-

~venting the feed-back of enerﬂ’y into the con- .~
s trol mrcmt which consists in dividing the-l-'
vacuum tube circuit, and b‘llancmg the in-
ter-electrode 1mpedfmces thereof so as to neu- -
tralize the flow of feed-back currents in the'_- .

:'- '---_tmhzmcr the effect of the feed- back currents -
1n the two parts of the input portion thereof.

80 _
- uum tube arrangement havmﬂ* an mpnt cir-
. cuit, an output elremt and a Feed-back con-.

4. In an electrical system including a vac- .

nectmn from said output circuit to said in- =
 put circuit, a circuit associated with said i in- -
put circuit for supplying a modulating po- -
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~ tential thereto; auxiliary impedances for bal-
anclng the vacuum tube inter-electrode im-

pedances and means for neutrahzmg the flow

- of feed-back currente in the vacuum tube 111--_ |
~put circuit. . ST
5. In an electmcal system meludmn- a vac—

‘uum tube arrangement having an mput cir-
~cuit, an output mrcmt, and a feed-back con-

Cows

nection from said output circuit to said input

cireuit, a circuit coupled to said input circuit
~ for supplying a modulating potential there-
- to, auxiliary impedances for balancing the
vacuum tube 1nter-electrode impedances, and -

- circult connections whereby feed-back cur- o
rents in the coupling. element of the mput'ii B

. .50
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circuit are neutralized.

-6. In an electrical system, a Vacuum tube*_,_‘- P
G eselllator, a control oscillator associated with -

. theinput circuit thereof, means for balancing =
the vacoum tube inter- electrode impedances,
and means for neutrehzmg the feed-back cur- -

rents 1n the input circuit of the oscillator to -

- prevent reaction of said. currents on the con- .
. trol osclllator ~ | | e

7. In an electrical SYstem, a vacuum tube_?'.} S
-_oseﬂlator, a control oscillator coupled to the - -~

Input circuit thereof, auxiliary impedances -
in the oscilator circuit for balancmg the in-
ter-electrode impedances thereof, and cir-

cult connectwns to the eouplmg element ef

pame to this speelﬁcatlon thls 18th day of __
-‘--October 1927 SR -
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