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1Lhis imnvention relates to electrical circuits
anidd more particularly to means broadly
tuned to a band of frequencies adapted for
use 1n racio circuits and amplifying systems.

Heretofore, in the art several known radio
receiving systems have employed one or more
sharply tuneable circuits which provide the
necessary selectivity in combination with
series oI so-called untuned cascade vacuum
tube amplifiers connected to the tuneable cir-
cuit or circuits to provide the necessary am-
plification. - Other known forms of radio re-
ceiving systems employ a so-called untuned

antenna coil and subsequent stages of cascade

amplifiers having tuned input -circuits.
1hese so-called untuned amplifiers are
reatly tuned to a definite frequency, the elec-
trical 1mpedance factors of the circuit being
fixed:; and the so-called untuned antenna
coils are really coils tuned with the antenna
incuctance and capacity to resonance with a
certain {requency or band of frequencies.

1t 1s therefore common to find radio receiv-
ing sets operating efficiently near one fre-
quency or over a narrow band of frequencies
but less efficiently over other portions of the
broadeast range. Heretofore in the art it
has been custemary to broaden the frequency
response of such units, the impedance charac-
teristic of which are not manually variable,
by introducing into the circuit resistance or
damping factors in the form of iron cores.

While the use of such means results in the

desired broadening of the response, it also
prodiices the undesirable effect of reducing
the amplitude of the incoming waves.

An object of the present invention is to

broaden the response of such amplifiers or -

antenna coils as those mentioned above =0
idiciently operated over a

that they may be effic
wide band of frequencies while the losses
which reduce the amplitude of the electrical
waves passing therethrough are maintained
low. -

Another object is to provide a novel com-
biation of a coupling unit and vacuum tube
which will be more efficient over a broad

band of frequencies than those heretofore de-

vised. -
In carrying out these and other objects a

«cireult is so constituted as to have self indue-
sance and distributed capacity combined and

related in such a novel manner as to make
a circuit substantially resonant to a wide band
of frequencies. In one embodiment of such
a circuit an induction coil is incorporated
theremm. A condenser plate and dielectric
material are so associated with the coil as to
provide cvapacity between the coil and the

plate, the coil thus acting as one plate of the °
The plate is connected to one end

condenser.
of the coil so that the result is somewhat the

same as wvnough a condenser were. placed in

parallel with a portion of the coil and In se-
ries with another portion. Such a coil unit

will be broadly tuned for the reasons ex-

plained hereinafter and mav be advantage-

ously employed as a coupling between the

stages of an amplifier, in the antenna circuit
oi a radio system having tuned stages of am-

plification or in other circuits or systems

where a broadly responsive coupling is de-

- -1 ' ) )

sired. T
Uther objects and advantages reside in cer-

‘tain novel features of the construction, ar-

rangement and combination of parts which
wiil be hereinafter more fully

ciaims, reference being had to the accom-
panying drawings forming a part of this
specification, and in which: B
Figure 1 is a cross-sectional view of a radio

frequency coil embodying one form of the
present mvention with a diagrammatic show-
ine of an associated vacuum tube circuit;

- Higure 2 is a cross-sectional view of the
coil of Figure 1, the view being taken on the
line 2—2 of Figure 1: -

Figure 3 is a cross-sectional view of an-
other and preferred form of radio frequency

coil with a diagram showing the associated

vacuum tube circuit; -
Figure 4 is a cross-sectional view of an-

other form of radio frequency coil and a dia-

grammatic showing of an associated ampli-

, described and
particularly pointed out in the appended
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tier circuit the ceil being adapted for nse pri-

marily as a coupling between the stages of a
radio frequency amplifier;
Ifigure 5 is a cross-sectional view of a fur-

100
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”--'.ther modlﬁed form of I‘ELle frequency coﬂ‘
;and Q dlagram of the associated circuit; |
- Figure 6 is a diagrammatic showing of u,n;}
f-antennfl circuit Wlth a cross-sectional view
:of a multi L tap- condenser connected therein ;
. Figure Tis'a diagrammatic view of a radio
C j_recewme‘ system hev:zno the ceil units of Fw-.--
L ures 4 and 6 embodied % erein;. o _
| Figure 8 1s a dlawrammeuc shownw of a
__.nmltl layer coil and assocmted amphﬁer tube,
~ the coil being adapted to ‘broadly tune the
- input circuit of an. endlo frequency amph-.;'
fier; | - IR
' FIO’U.I'E": 9 is a dlam ammatlc view. showmg_g_.
test dpperatus connected to the coil of Figure
8 so.as to meesure the electrlcel propertlesf |

1_0

; . .thereof and..

o
-

_ Fwnre 10 is a chart ﬂlustra,tmo' the prln-f,
- mples ‘of the present invertion, one-of the -
curve thereon being plotted: frorn reacdings -

- taken on- LGStlIlG’ aoperqtns hke that of Flg-

fure 9.
Referrmcr to qures 1 and 2 of thu drew-.
-ings which 111ustrate the invention in its sim-
_’;plest form, reference numeral 1 indicates a
~suitable cvhndrlcal insulating core. or base ..

. _for supporting. a coil and condenser ‘plates.

- The condeneer p1aues shown as two.in num- =~
- ber, are made of condnctlng material such ¢ ‘15_'-."_**11,1 whi ch
30 - tin foﬂ and are poSrtloned on opposite sides
of a single layer coil 5.

o - anit, a conductnw layer or: phte 21s mounted -

Wl .

~'directly upon the insulating core 1, the plate

vl })
L

o being formed into cyllnder to conform W1th'
the shape

tudinally as shown at 3, ¥ wur; egntgo E’lfgjeel%t.to the antenna and ground, both the induc-
Around the cyhndr.rcal layer 2, an 1nsulatlnﬂ*-'iﬂ~tance L and capacity. C of the circuit vary

‘coating 4 is provided.::
‘g binder for the layer 2, and as a core for the -
- spiral winding of the c011 5.
- then wound and is covered Wlth a second in- -

 sulating coating 6 which supports a

and outer cyhndrlcal conducting layer 7,

which is shaped like the inner Ia ycr ‘S an &--_;ﬂow through two parallel paths, one being an

| ----corresnondmnlv split as shown at 3

to prevent the circulation of eddy currents

therein: - The conducting layers -2 and 7 are 1;_;peth through 3, POTUOH of the coil 5 and the

. - plates 2 and. 7. In the second prth men-. -
_.-_tthen connected together and to the upper end tiohed,a ‘portion of the coil a,cts llke one plete
“of the coil 5 by means of a conductor such as ofan ordlna,r condenser. ._

“that shown at 8. ‘As shown 'in this Fi 1oure - - S

' :_ tlgﬁncaog%gcz?tﬁel80;:300?&?irt; itd%‘ltilgbzné ;:-_-'tromol,we force is increased the inductive re- =

~while the lower end of the coil 5 is conn ectcdfmtamji5 }EL of ihe Goggw%l tl ncreas%el andl tthe,
& -.,to the crronnd and to the ﬁlament of the vac- capacitive reactance g between the plates

. uum tnbe thus. placmo* the combined coil and

condenser unit in the antenna- O‘I‘Olmd cTrcwt

~ in parallel with the vacuum tube. e

" Tt will be noted that the lower end of the S

COIlductmﬂ‘ cylinders 2 and 7 are not: erectrl-:_’f
- cally. connected to nnythlng These cylin- i

of the core and being split long

the : circulation of- eddy

"of Kig. 2

“ders-serve as one plate of a condenser how-
“ever; the other plate-of the condenser- belno'"}f
the cml 5 or a portion thereof. The. 1nsu1at-
_j_1nfr coa,tmos 4 and 6 eerre ae 'the dlelectrrc

| of thls condenser

In- bulldmg this:-

Second""ftenna, and ground of Figure 1, current will

| _uhe formnlee

i (}lllt
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Smce the antenna, clrcult*
- thus has both inductance (the'coil 5) and ca-
peclty (the coil 5 and platee 2 and 7) thereln? _'
it will be evident that it is: ‘tuned for reso-

nance with a certain frequency or band of fre- 70

quencies and that when an electromotwe B

“force of a resonant frequency 18 impressed-

- thereon, the tuning of the coil 1s such as to -
render the vacuum tnbe operatlve n the usnal:

manner. - -- |

‘The present COIISbI‘llCthIl dlffers frorn an -

ordinary circuit having inductance and ca-

pacity,. however, and 18 snch as to render the
-antenna. circuit responsive to a broad band

of frequencies. ~Thetheoretical operation of

80

the system of Figure 1 in eccomphshmO‘ thls B

7]‘1 esult will now be explalned

“In an ordinary circuit, as for. exemple one

;-havmrr an inductance coil and a condenser in
{'pa,rellel the inductance and capacity are
“usually regarded as ﬁxed values so that theo-
" retically. at leaef there is only one frequency

to ‘which’ the eircuit is tuned for resonance.
‘The -conditions for resonance
’--pressed by the Well known formul'ae

f 271'\/

electronlotlve force..

85

oy be ex-i". |
oo 90

f 1S the frequency of the nnpressed L
~Li-1s the inductance of 9o
the circuitand C the capacity. . In the system.
_of B 1gure 1, however, because of the. peculmr
manner 1n Wthh the condenser plates2and 7 .

:_'ﬁare associated with thé coil- 5 and the man- 100

ner in which the coil and plates are connected "

The (3011 5 18.__.-Iba.nd Of frequeHCIes_ o

This coating serves-as S ‘inversely with a changing frequency and the
¥ coa INg SEIVES 88 4o ditions for resonance exist over a W1de,_..

“Assuming an electromotive force of reso-'- L
nant frequency is impressed between the an-

‘inductive pa,th throngh the coil 5 per se and

110
_the other being an inductive and a capacitive

o _1_15

If the freqnency ot the 11npressed elec-'.""

27rf0

2'H'fL &I].d XC =

‘in whwh fL a,nd O represent the frequency,m—* -
respectively of the cir-
“The current naturally follows the path
of the least 1mpedance so.that as the 1nduc-

'-twe 1ea-,ctance 1ncreases and the capacﬂzwe re-

ductance and capacity

2and 7 and the coil 5 will decrease in accord- 120 _

ance with the Well known 1aws enpressed by' .
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actance decreases, due to an increase 1n fre-
quency, more current will flow through the
second path mentioned above (that 1is, the
pa,m which containg the capacitive Teact-
ATICC ) f‘inc- less through the first mentioned
path ~An Ancrease in frequency will lessen
the effective number of turns in the coil or the
current cloes not penefrate the coil as far as

it did under natural resonant frequency.

This results in a decrease in the inductance of
the coil. The eifective area of the coil (that
1s, the area ca pablﬂ of sustaining a dlarf“e of
0; :)posm_, polarity to that on the plates % and
1) 1s also reduced so that a decrease in capac-
itw, between the coil 5 and the plates 2 and 7
also results since the difference in potential

between the coil and the plates 2 and 7 is dis-

tributed over a smalier area of the coil.
1hus an 1acrease in frequency causes a de-
rease in both inductance and capacity so
the conditions for resonance as expressed
¢ Tormulse stil]l hold so that a broaden-
1ng or the response of the circuit is effected,
whereas an or dinary circuit in which the in-
ductance and capacity are not mutually af-
fected by each other to any considerable ex-
tent 1s detuned npon an increase in frequency.

!.'Z'f" (' '_';,
""..?3
- {"‘f- Fﬂ
-—" f-1-

Similarly if the irequency of the im-

pressed electromotive Torce is decreased, the
inductive reactance decreases and the canam-
tive reactance increases, resulting in an in-
crease in both the inductance and ca pacity so
that the conditions for resonance still hold.
it will thus be seen that the condenser and
.!“ I‘i b | - l‘. ] [ 3 ’ I:‘.‘
the coil muto ri.h:f;" modily the action of each
other so th::.t the action of one is controlled
y conditions in the circuit but also
by condltlons in the cther. In other words,
with 1nereasec or high frequencies of the

broadcast range, the entire coil does not have

opportunity to Tunction as an inductance nor
niire condenser have opportunity
to Tunction as a C.‘lpflciﬁ? because the current
is shunted through a small part of
"CEE nser after it has penetrated only a few

burns of the coil.  As a consequence, with an
increase in frequency a cdecrease in the eifec-
tive or functioning inductance and capacity

i Conversely when the
ﬁle uﬂnc} decreases, more turns of the coil

wiil be nenetrated ull"-‘* to the decrease 1n the

1nductive reactance and a greater portion of

the condenser will function or . be effective.

it is to be noted that this broadening in tun-

ing of the coill unit 1s not 2 uccompamed by
an increase 1n resistance or by the introcuc-
tion of other losses.

Referring now to Figure 3 which shows a

p'refe}:* ed form of construction a cylindrical

insulating tube or core 10 1s provided for sup-
poriing a pmv of insulated coils. The coil 11
is Arst wound upon the core and 1s then coat-
el with an insulating iayer 12 upon which
th il 18 is wos hov Th
second coi1l 13 is wound as shown. e

ULli

direction of winding of the coils 11 and i3 1s

of Ifigure 1

by the dielectric 19.

the con-

the construc tion of Kigures 1 and 3.

3

important 'and is such that if the coils were

connected in parallel by connecting the up-
per ends to the antenna and the lower ends
to the ground, the magnetic fluxes generated
by the passage of current therethrough will
be 1n opposition. In actual practice the coils

are not connected in pa,ml el, however, the
1OW61‘ end of the coil 13 Demﬂ free md net
electrically connected to f;,rlj;thmo' The up-
per ends of the coils 11 and 13 are connected
to each other by a conductor 14 which also
connects the upper ends to the antenna and
to the grid of a vacuum tube 9" while the low-

er end “of the coil 11 is connected to the fila-

ment of the vacuum tube and to the ground
so as to place the coil unit in pavaliel with
the input circuit of the tube.

In this strucm"“e 1t will be seen that the
second winding 13 taKeS the place of the con-
denser plates 2 and 7 of the embodiment
~peing sepa: arated from the coil 11

an additional inductance to the circuit, how-
ever, 1n addition to acting as the plate of a
condenser. The oneratmn of this unit is

additional inductance of the coil 13 Due to
the fact that the inductive reactance of the
turns of both coils 11 and i3 1mcreases with
increasing frequency whereas the capacitive
';Lactqme between them decreases with in-
creasing Irequency, a progressively lesser
number of turns will be effective in the mput
circult of the vacuum tube as the frequency
increases.  Lhis will result in a decrease of
both the inductance and capacity effective in
the 1n gat circuit as in the embodiment of
igure 1 and for the same theoretical reasons

except that the coil 13, being wound in OpPO- '

sition to the coil 11 hubhe“ broadens the
tuning. Assuming the frequency increases
above natural resonance, the
through the circuit of the coil 18 Wlﬂ cde-
crease, since this circult contains capacitive
l'eactance More current will thus flow in
coll 13 and the opposition to the field buils
up by current in the coil 11 will be increased.
The effective inductance of coil _L]. 1S t‘fms
decreased by the combined action of the in-

ductance of the coil 13 and the capacity be-

tween the coil 13 fﬂmd coil 11. Therefore, the
tuning of the input circuit of the vacuum
tube will tend o adjust itself to the incoming

frequency and an increased efliciency of the_

coupling wil result over a broad band of
trequency. .
Figure 4 shows a radio freqmﬂcy trans—

former embodym(r the prmclples of the 1n-

vention. An insulating tube 15 is provided

upon which three winaings 16, 17 and 18 are 2
~woeund, the windings bemw qeparaned by in-

sulating coat mﬂs 1 9 and 20 similar to that of

In

order to broadly tune this transtormer, large

“he coil 13 acts to give

70

80

90
the same as that of Figure 1 except for this

1830

e
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(WA |

impedance

110
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L

capacity between the pmmary and secondary 180



s pmwded ThlS result is eﬁected by usln
~"the winding 17 as the primary and the wind-
ings 16 and 18 as the secondary. The wind-

: ‘C:-I -

ings 16 and 18 may be connected in series or

in parallel so long as the fields created by the

"'_'-.gpassaoe ot current therethrough- hwe the

- same pola,_lty In the constructmn shown,
these windings are connected in series by. a
~ connector 21. The primary. winding 17 may
‘be connected to a source of al‘terna,tmff cur-

rent, such as the output of an’ amphﬁe:t by

" the conductors 22 and 23. ~ The seconda,ry

~ windings 16 and 18 may be connectecl to the
orid aﬂd filament of a vacuum tube 24 by
means of the conductors 25 and 26.. ~When
the windings are so connected, there i is large
‘capacity Letween and - chstnbuted along the
turns of the primary and secondary, because
the secondary is on both sides of the primary
coil. ‘Thelarge capacity shunts off a portion

 of the current and as an increase in frequency

‘of the impressed voltage causes a decrease in.
‘the. penetration or. effective turns in bhe_
-fprmmr v as well as'a decrease inthe effective
'capqmty between the. primary-and secondary,;

he indictance and capa,clty in the input cir-

 cuit of the vacuum tube will automatlcally
tend -to adjust the circuit- to- resonance with
the frequency of the 1*np1 essed voluao‘e over

a relatively wide band | |
VAN alternatmo electmmotwe force im-

"pressed across an intermediate winding 17

| will penetrate a progr esswely greater number

D e
oy

C0ofa metallic stud or bolt 33 upon which me-

- tallic plates or disks 31, 34, 85, 36, 37 and 38 't
- are mounted, these plates bemfr electmcallyﬂ
-+ connected to e‘lCh other and to the stud. Al-
~ternating with and insulated from the above -
pla,tes are conductmg plates 39 40 4 1 42 and

. f{'cs

~of turns as the frequency decreases which will
result in more current being induced in the
‘windings 16 and 18 by the current in the in-
~termema,te winding - 17 and will also cause
oreater electrical capamt ‘between the coﬂs_.__’
16 and 18 and the coil 17 thus the input cir- -
‘cuit will tend to adjust: 1itself to resonance
- with the impressed electromotive force over*
a. relatively wide band of frequencies.
Figure 5 shows a form of -broadly tuned-;
_coﬂ llke that of Figure 8 in all respects ex-:
“cept that the two cmls 27 and 28 are composed .-
“of a material in the ferm of flattened wire or
ribbon in order to increase the distributed
"-capamtv between them. : In this figure the
-co1l 27 is wound dlrectlv upon. the tube 29
0 and is then covered with an 1nsu1atmg coat-
~ ing 30 upon which the outer coil 28 is wound.
‘The connection and opemtmn of this. (::011 1S
the same as that: of Figure 3. - _
. Figure 6 shows a further modlﬁcatlon in
, "Whlch the broad tuning: is accompnshed by
- means of a multi-tap condensger unit which
*"is connected to acoil, such as that diagram-
" matically shown at. 39 at suitable points along

L “its length. ‘The condenser unit may cons1st; -he used, except that more layers. of windings

separated by dielectric sheets are needed and
! the inductance of the unit-must be mcreased ,
b V some means such as a laminated iron core
five
_-'hyers of windings are shown, the first la,yer'- -
';ﬁ_-'o{ Wmdmﬂ*s bemo 1nsulated from the 11'011

_uube

“imately 4:50 meters)..

_“QhﬁC‘lblOIl

1 897 082

gf' 43 These alternatmg sets of plates are sep-' -
_arated by a suitable dielectric such. as mica

sheets 61 " Each of the plates 39, 40, 41, 49

~and 48 is connected to a section of the cml 32
‘whereas the plates 34, 85, 36, 37 and 38 are
connected through the stud 33 to the grid of
the vacuum tube 44, the antenna and the up-
‘per end of the coil 32 as shown. The small
section condensers, as- those formed by adja-
cent, plates of the condenser unit, thus form 7
“a.series of parallel circuits with the sections
“of the coil 82 in a manner shown in Flgure 6
‘and shown diagrammatically in the input cir-
_cuit of the first vacuum tube 44.0f Fi
-Such a vacuum tube input circuit will there-
{ore respond to a broad band of frequencies
‘determined by the natural frequen01es of the
several sectlonal parallel circults and the com-
:-rbmat:ton thereof. SR
Figure 7 shows a. portlon of a radm receiv- 3

ing. system up to and including the detector -
The vacuum tubes 44, 45 and 46 are -
radio frequency amphﬁers and the vacuum - '
'_ftube T fhe detector.. |
_the tube 44:is broadly tuned by means of the -
“sectional condenser unit of the type shown in
"The input
5_'(:]1(3111‘55 of tubes 45 and 46 are of . the usual

Figure 6 as ment10ned above.

oure 7.

“The mput circuit of

()

form being sharply tunable. by means of vari-

~able condensers 49 and 50 .in order to attain 95
selectivity.  The input circuit of the detector
47 1s bro: Lle tuned by means of a radio fre-
_quency transformer of the type shown in Fig-
'-;ure 4. 1In view of the fact that the eﬁcwncy"
‘of the conventional tuned input circuits of
tubes 45 and 46 is gr eauest at.the shorter wave -
length ( ‘Lpprommately 350 1meters) |
broadest range, it is desirable to make. the
broadly tuned Input circuits of tubes 44 and
47 with the resonance peak near the maximum :
wave lengths of the broadcast 1 range (approx- -

This will give the flat-
‘test.response of the entire ampl 1{1er over. the :
broadcast range of frequencies. =~
Figure8 illustrates a form of broadly tuned R
tmnsformel adapted for audio frequency am-

The object of this arrangement

of the -

|= &
_ (
Lo

is to transmit with maximum frequency all of

~the andio frequencies from a detector or the
“like through audio frequency a,mphﬁers to a
- Sound leproducel or spealker.

‘The same principles of mductance and dls—. o

_tnbuted capacity are. apphcable in this cir-

“cuit as in the prevmusly described radio fre-
‘quency circuits except that the. values of in- 12
ductance and cap%lty must be much greater. -

1bd

In order to accomplish this a coil wound and

In nlustratmfr tlns tr ansformer

'.3tc'031st1'1‘cted similar to that of Figure 4-may"
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core by means of an msulating tube 52 and

eing connected at 1ts lower e11d to the lower
end of the third winding by a condmtor 53,
the upper end of the th ird winding belnﬂ‘
conn ected to the upper end of the fifth WmJ—
ng by the Lfmcu ctor 4. The second and

fourth iavers of windings ave insulated from
the first, third and fifth 'Whldlﬂﬂb by dielec-
trie *x‘neets 527 and are eonnect e..] 1M Series SO

as to con C;mLtL the 1_‘)1‘1111*‘11“‘* of the trans-
former while the first, third and fifth wind-
ngs consti m‘re t‘lﬂ semﬁd ary thereof.
2s deseribed for radio fr squency currents in
CONnaction WHh the ¢ 1&? ce of Higure 4, the
aiternation of the primary and secondarv
windings canses a lawe capacity between
> 9131
3 1,;,.mfr*1me the inductance
fﬁa-m‘*.crt v between the ]f’:mra of the colls vary-

o Wi 11 d’le 1111131‘{398‘36 J_T*eqvencv in .:;‘J‘Ch 2

3
veeunm Jzt hﬂ 1{*31‘*}011{{ ?’“o 2 0T .[1,1 ha 1*"‘1 of au 110
QUene This tends to equelly amplify
a1l the I"i:'{:zﬂuﬂz 1cies Imnressed t'here“n and the
e quailty ot the ammplified audio 51(}*1131

Referring now to K ¢ 9, the coil of Hip-

shown cornec‘a‘:el to a variable fre-
ney source 55 a, umnsfm‘mer 56.
”‘*"mm-ter 57 is

'! '\11:}1"1."‘5 ,"‘;

..,.,-q.--l'.-

connscted :
npher
respongive to the inductive and capacity cou-
10 between these two coils.

deienm:.nf*g the coupling between ﬂ:ﬁm

T
YO
uf::.'-ﬂ
A

f‘-*f)"‘* the variable frequency source 55 so con-

nected may be nnem*ed to 111’1131“688 an elec-
tromotive force upon the coil 11 ¢
fength range Trom appmmmﬁtelv 380 to 600

:OTTOTN T

mete.._h

The results obtained by the manipulation
01 2 test system Bike that of Figure 9 upon a
coll achus ]31* constructed in the form shown
i1 Jmt ¢ & are nlotted on the chart of Hig-
10. 1 which dw curved ; _ilrlt., B 1llustrates
resnonse of the coil as indicated by the

anometer over the frequency range

"
g
o

,,.-1

"N beed (0

J..an'

A of qunrﬂ 10 shows the response of a coil
an Inductance valve eaqual to that
of the coil 11 and having an 2ir condenser
ﬂoznecbed ‘n parallel therevmﬂ"r when qu‘i -
jected to the same va*“mm Wave lengthm It
1s apparent from the inspection of this chart
that a very much brmdf‘r band of wave
leneths is 91111'*1"3 ced by the curve B than by
the curve A hvs illust rating. thﬂ results de-
siredd 1 this invention. |
‘T”'me only a few of the embodiments of
+ha mvmmon have peen f-ﬂ own and deseribad

1“1 2] vw Mo
e

herein, it 1s obvious that by making suitable
dmwae 10 the inductan uﬁ N m’me?tv valves

("" “ID

-.._.‘I.A,'h_.-'

coils shown in Hicures 1, 3, B and 6

they 2lse may be adapted to audio frequency

as well as the form shown in Figure 4 and
that moany other changes may be 111f1de in the

Jnst |

ntg which ig eﬂ'ef"tnm to broad!ly
1'1(21_

ae10ss the
onds of me colls 11 and 18 so ag to be

1 OVET & Wauve

The sharply peaked resonance curve

S

structure and in the method of connecting the
coils to the apparatus with which they are
used without departing from the spirit of the
invention or the scope of tha.. 25314 exed claims.

What I claim is: _

1. In combination with an electrical s system,
means tor Impressing enerey thareon includ-
ng two pamﬂﬂ electrical paths, one induc-

twe and containing an induction 0011 and the

other capacitive and including said mdm-

tion coil and a condenser piate co-exiensive:

with and closely adjacent said ceil, there be-

ing a di-clectric betweﬂn the coil and the con-

denser plate where eby as the frequency in-

‘creases the current Wﬂl flow more and more
through the capacitive path and less through
the mduetfre path and as the frequency de- -

creases the current will flow more and more

through the inductive path and less through.
-**'he capamtwe path. |

2. In combm ation with . an electneal sys- '

tem, means for impressing energy thereon in-

70

75

‘80

85

cluding an electrical circu't, an induction coil -

havme ts terminals connected across tha cir-
cuit, a second coil disposad in capacliive rela-
tlon to the first coll, said second coil having

one end only connected to said cireuit, there

being a dleiectl 1¢ between said coﬂs so that tﬂe
two coils constitute the piates of a condense

ns well as the m&vctance 1 the cncmt and |

whereby the inductive and capacitive re-
actance of the coils automatically vary the
extent of the coils eff
capacity in the circuit inve erseiy with changes
m fleqveﬂcv 50 as {0 maintain the elrewt
resonant to a broad band of frequencies.

3. A vacuum tube amplifier of radio fre-

quency signals comprising a series of vacuum

ubes, the output C,chur’* of one tube bei Ing cou-
pled to the input circuit of the next succeed-
mg uube 111 the series by means of closely ad-

acent, coaxial coils placed one Wluhlll the
otl 1er fmd separated by a dielectrie to provide
a capacitative as well as an inductive cou-
pling between the coils, one of said colls be-

ing conductively connected at one point only

to the cn:c uit with which it is associated
whereby the effective inductance and capacity
of said circuit will vary with the Irequency
1n such a manner as to transfer a wave of large
amplitude to said input circuit over a broad
band of frequencies. .
4. In combination, a vacuum tube an 1n-
put circuit for the t1ibe including an antenna
having an induction coil connected across said

circu:t, a multitap condenser unit having a set.
of vl ates connected to the coll at spaced pomts

ther e&long, a second set of plates connected to
one side of said cireu t and a dzel&cww oe-

| errﬁ i} ¢ ﬂl"lbeul lJ]. 1Les 0 'bl 16 ...}etS '
5. In COI’ilblTlfttIOIl a vacuum tube, an input-
circuit for the tube mcludm,e an antenna, an
induction coil connected o the antenna and to

the gr und, a second coil arranged concen-
wmﬂv w1tr1 respect to m}d m capamtwe 1"ela-

90

95

eci Ve as mddcbanm and

100

110

115

120

125
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_ "tlon to the ﬁrst 0011 and connected to one 51de.
only of the circuit, there being a dielectric
‘between said coils, thﬂreafter whereby to pro- =
-vide a dlstnbuted cmpamty couphno* between S
--*sald coils. - | L
6. Means for broadly tunmcr an alternatmg IR
current circuit to render the'same substantial-
1y resonant to a broad band of frequencies
- Including a-plurality of ]uxtapesed induc-
tance coils arranged concentrically one- with-

- intheother, both terminals of one of said coils

" being" connected -across: ‘the circuit and the.
- other of said: coils hamng a-freeend and an -~ -
- end connected to one end of the coﬂ connected;- L
| --_"_'15'-7across the circuit. : S B
2, ‘An electrical cn*cmt hawng an induc-
_tmn coil incorporated therein, a condenser =
plate connected to one side of the circuitand .
“disposed closely adjacent.the coil, said eon- .=~ -
20 denser plate bemg co-extensive wﬁth said o -
~ coil there-being a dielectric: between the coil - =
- and the condenser plate so that the coil con- -~
. stitutes the other plate of the condenser as -
- well as"the “inductance -in the circuit' and
whereby the inductive and capacitive re- -
~_ actance of the coil and the: plate automatical-
- ly'vary the extent of the coil and the plate
- effective asinductance and cepec_ity n the cir- .
cuit nwersely with changesin frequency.seas. . -

30

0 to maintain the circuit resonant to a broad T

o .’;Lr__"band of frequenmes

-+8."An electrical circuit hevmo* an mductlon?; R
eoil lllcorperated therein, means 'coacting

.. with the coil-to providea condenser, one plate - -

~of which is subject to the electrical conditions o
~obtaining in the coil, the other plate of which = =

s connected to a. part of the circuit-whereby

" theinductive and capacitive reactances of the o
-coil and condenser vary the number of turns
of the coil and the area of the condenser ef-

- fective as inductance and capacity. in the cir- = -

- cmt inversely with changes in the frequency

e ‘
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7.9, An electrical circuit havmg inductive ~
L '_meene mcorpomfed therein, means connected
45 to a part of the circuit and: coaetmg with'the = .
- inductive . means to supply “distributed ca- -
. pacity in electrical relation to and co-exten- .

-+ sive with the inductive means whereby thein- -~

. ductive and capacitive reactances are varied - .. - ;
‘with changes in the frequency 1mpressed on ..o
~ the circuit and control the extent of the in- -
- ductive md dlstrlbuted cepemtwe means ef- -
- fective in the circuit to thus automatically
" maintaining the circuit in resonance w1th the -
' frequency impressed thereon. e
. -In W1tness Whereef I hereof aﬁix my sz&gna-i P
e ture i g

ERWIN R STOEKLE
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