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- receiver..
9 redle reeelver shall heﬁ,re Whet is - genelelly'-- |

| __ termed hemd nass tumng, 1. e she,ll be’ su.eh that ‘controlled by the condenser Cs Wthh agis shewn,'.- =

‘ne matter what station the receiver is tuned - is gang-controlled with the condensers-Ci-and Cz, -
~the condenser Cs ‘being so- eonsbructed i e. hav- -
ing" ‘such ‘& law of cepacnty -getting,
“positions: of tumng given:
“and Cz the’ total
: presented by the

.-:'_-res1ste,r1ee is censtent
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BAND PASS TUNER

l*‘r‘red 'I‘hema,s Wltts, Surrey, England asszgner
10 Bedw Cerperetfen of Amerrea, a eerperatlen

ef Delewere

Applrea,ﬁ;mn Mareh 3

In Greet BI‘K e,m M"reh 17,

4 Cleims ,. (Cl 178—-—44)

__ ’]_"};115 1nvent10n rela,tes t{] frequengy ge]ectlgn_' : pllﬁea,tmn Of & I’&dIO I'ECBIVEI‘“' &1’1 &E’:l‘l&]. P.n Wthh
o -._;-meens for-use in high frequency -electrical cir= -
o cuits: end e,ltheugh not limited to its apphcetwn".
o ~ thereto; is perbleule,rly suitable. for use in comn- -
-neetmn w1th the uumng ef broe,dca,st radle re- -
eervers | e
- TAsis well known 1t is very desweble m a broed- |
cest radio. reeewer to- be able to tune’ S&Id re-;
ceiver tef eceive, ‘and subste,ntmlly umfermly to
emellfy, all the frequeneles in a st11et1y 11m.ted-
band of lrequenmes of width. eorrespendmg to the .
width:of the rr*ec‘uletmn side bandsof a breedcemt
_'tra_.nsmrttmg station: e,nd to be able te move . th1s- "
‘band up and duwn Wlthm the tuneble range of the :

in other werds it is very desnreble the+' :

to, it Wlll receive the full: moduletlon Wldth ot
~ the said: station (say about 10,000~ ‘cycles) but
; s.,she,ll reject all frequencies eutmde this: ba,nd |
. therefere uemmen to. provide redle reeerv—
. ers) With SO- elled tu:e_eble band. pass ﬁltere and,
| ’__mlthougrl ‘these are- fezrly se,tlsfectery in prec—-
tice, known forms of band pass filters present the
~ serious dlsedventege that their resistance is not
- constant over the wide range of wave lengths
-~ normally required’ for broe,deeet reeeptlen Thlslf_--_
 disadvantage is well - known 'and various pro-- ?
posals have been made to obviate it, but all the
- proposals so- far made- have ef‘fered mere or leee{“"
~ serious disadvantages and have not been en-
 tirely successful in erectme, 1t bemg generelly “
- the case" ‘that at some part of the frequency
spectrum the choice has to 'be. made between re-
duced emphrreeden retle or. mereesed Wldth ef

‘the: e,eeepued frequency. bend

o jected is su
a0

BB

drawing which

. The present’ jnvention has for 1ts ebJeet te pre--,
-md a tunable band pass filter errengement which
shall’ accept suestentlally the same width- of be,ndi*
ef frequenmee at . all’ pemtmns ef tuning. e

Aceordmg to this .anventmn a tuneble band.
".'_-pe,ss filter erre;ngement comprises means ‘ton~ -
- trolled simultaneously with the normally pro-
. 4h7

° for injecting negative resistance into said filter,
the means for injecting negative remstenee bemg

videded means {07 varying.the tuning of the filter

such that the amount of” negative resistance in-

tions. I resistance of the filter 1tself

- C3Ca
together;

'-'.esse,ry to change the.

. _-ve,lve it repleees

icient to compense,te for the verle--f_
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is earthed at B threugh the. u,suel eerlel coil .

AC, is eeU,pled toan: inductance L in & band pass
'ﬁlter eempuslng ‘two tuned circuits: TaCh, IeCa
which are coupled to one another by condensers ‘8§ .
The variable condensers CiCz are ganged
__ i.'e; arranged ‘for 31multa11e0us ed;lust—-“ -
-mient; ‘the “filter -as so- fer described being of a
kind ‘well known per se.
~is epphed between the centrel grld and ce,thede-_
“of an emphﬁer yalve V-(shown as Of - the .sereen
grig- type) and, negative ‘resistance’ is~injected -
into the filter by a circuit including a ‘coil Taand
”_'_a Vaneble condenser C5, coil L bemg ceupled
~ to-the coil Le-in: ‘the  band: pass -filter- proper:
~The " emeunt of negetwe res.rstenee m.}eeted is

If des1red {the coil’ L3

| .ceﬂs Ir and Le instead of - as shown, to-the-coil
‘Is only. As will be eppleme,ted it may-be nec-

valve V from time ‘to: tlme

e g when it: Wee,ls ou.t

"_?'velve end the new ve,lve mey not be of pr ec1se1§,r
the same eenstants and characteristics of the
Sueh changlng of the valve: V_f R
_rmght result theref ore in upsettmg the “eer'gme o
~of the tuning e,rre,ngement and-in-
o yide for an, adduetment to te.ke edre er t'm;.-, pee-
- sibility the ‘condenser O5 Is preferebly plewded-*
ee"ldenser thh S
may. be adgusted fer whe purp«eee ef 1mp~ert1r1g.
"_'the hecessary eompenee.,bmn R
'I‘he ‘shape. ef the condenser. pla,tes of eendenser-_
of the’ nega.twe resist-
-grice injected into’ the band pass filter from its
rmmmum value must be. subste,ntlelly of the same
"_.erder of magmtude e,.l the increase’in pesa.twe re--
~ sistance of. the band pass_filter.’
the actual shape will vary according to the pos- .
itive resistance characteristic of the band filter;,
but the standard' types of variable cendenser IR

with a so-called” “*'*rlmrmng

Cs is such tha,t the centrel

JJJJJ

plates mey be. used for this purpese
-In the exe,mple shown in:

thet at all
by the condensers Cr
resistance, 1. e. the resistance.
ﬁlter prepe1 plus the nege,twe- S

ma;y 1:)e ceupled te the-'r25: |

Cengequeqtly._-

the' drawing the Te-.

The -invention is 1llustreted in Fig. 1 of thef’.’" e1stenee frequency curve is given in Pig. 2. In'__;- o

shows seheme,tmall; one ar-
ra,ngement in accordance therewith, while Flig. 2 |
is an explanatory gr e,ph Referrmg to the
F1g 1 Wthh represents the ﬁrst stege of em-{

The output of the flter o
0

to” 1epleee it by a new . R

-order to. get a neee,twe res1stance variation simi-
lar to curve b an. ordinary straight line frequency = .
-~ condenser suffices; the condenser may have the -~ '

usuel edjustable spht end plates

Sueh a_con- 55? :



; “—--q- - —

N )
S N Y L
1 . .

15

. 3

20

s .ot .
. P .
' '
v . e w1 ' " 1
- . a LI f '
E R PR v
- LI ! F
. et ": . r
. '
- '
- - .

| ,denser is in commcn use- for eﬂectmg sat1sfac_ .

- tory tracklng of ganged circuit tuning condensers.
- As the maximum: value of negative resistance is -

| - required. at the highest frequency to which the

filter is tuned, the setting of Cs must be a max-

~_imum at that point. Therefcre the ganging of
~ Cs with' the tuning ccndensers C1 and Cz2 must
give maximum value of Cs When the settmg of Cl- -
| and Cz is a minimum. - |
For other types of band. pass ﬁlters W1th 13951"{
tive Tesistance frequency curves different from -
~ that shown in Fig. 2, the various standard types -
of condenser plates can be used; for example,
© with square law and logarithmic. capacity varia-
tion with angle of rotation. |
~ fication to bring the negative resistance curve
. into substantial agreement with the positive re-:
- sistance curve of each particular type of ﬁlter;-_.___
can be effected by adJustment of the spht end_ N

plate

~ need not be of any specified value so long as the

25

control exercised on the negative resistance en-
“ables any increase in positive resistance of- the _"j
filter to be compensated. The arnount of nega- -
~ tive resistance injected must be zero at- the low- "

~‘est point of the resistance. frequency curve -cor-- _'
respcndmg to the partlcular band pass ﬁlter em-:r;_"

- ployed.

- 30

S jrepresents the resistance of 2 normal
- double- capaclty-coupled filter, i..e. a filter as

- shown in Fig. 1 but mthcut the negatwe Tesist=
- ance prcv1sien “As will be seen the remstance_-
falls with 1ncreas:1ng wave length The require- *
-~ ment to-be met is that of mamtammg the over-
all resistance ccnstant at the value Wh1ch it has.
“at the highest wave length in the tuning range,
Tc put the matter in an-i-'-{'.'cendensers prcwded for varying - ‘the tumng of
the band-pass filter tc mamtam a constant re-

~sistance characterlstlc ever the recelver tunmg.

- 1. e. at the value “y” :
40 other- way; the straight line c is the resistance
" _characteristic which is requlred This character-
~istic ¢ is obtained by so de::ugmng the circuit for .
o .1nJect1ng negatlve resistance that the amount of -
negative remstance injected is as glven by the
~curve b, the curve b being such that the ordinate"
at any pmnt alcng the abscissa. line OX 1s. equal:
-and opposite to the crdmate of the curve a mmus.'--

. the ordinate of the curve c at: that pclnt

45

B0

" proper varled by means um ccntrclled with the.:._f

.___65

Referrmg tc F1g 2 cf the dramng the curve a.
-called---_

- The mventmn is,. of course, of general. apph—_
| catmn to all forms of band pass filters and vari-
ous methods of injecting negative resistance may -
- .. 'be resorted to. .
- be.coupled to the filter in place of the reactive
; - winding L3 of. Fig. 1, the potential of the third-

55 €lectrode of the dynatron being operated about

For . example a dynatrcn may

& suitable point on the operating curve by means
- of -a potentiometer or. equivalent arrangement
. whichis uni-controlled with the tumng means for

- the filter proper. Alternatively the potentials ap-

plied tc the dynatron may be ccnstant and the |

filter tumng means.

- .In yet a further modiﬁcatmn use 13 made cf
- the negatwe res1stance characterlstlc of a spe-- S
- cm.lly prmuded screen gnd Valve

'The desired modi-

In this ar-

2 012 030

rangement means uni-contrclled w1th the ﬁlter

. tuning means are prcv1ded for altering the poten-
~tial of the anode or the potentlal of the confrol -
-grid, or the potentials of the screen grid and an- |
~ ode together and in this: way the required amount
" of negative resistance is mJected into the. band
_pass filter proper at each position of tuning,
e Havmg Nnow partlcularly described and ascer-
talned the nature of my said invention and in

- what manner the same is to be perfcrmed I de-
' clare that what I claim is; =

K

10

1.- A tunlng clrcult arrangement sultable for .

'use in radio receivers and for like purposes, and
'_?"-f?ccmprlsmg in combination a tunable band pass
_ﬁlter arrangement ‘and means, controlled simul-
"tanecusly with the normally provided means for
--yarying-the tumng of said filter, for lngjectmg |
;'negatlve resmtance into said filter, the means for -

:._1n3ect1ng negatrve res1stance being such-that the
- amount of negative resistance injected substan-

| -2'0 .
" AsS regards the lcw end of capac1ty settmg, thls_._" -

tially compensates for variations in. resistance of -
- .the filter proper as the said filter is tuned. |

2. A radio or like modulated carrier wave re- .
celver comprising a tuning circuit arrangement

. a8’ clalmed in-claim- 1, and wherein the. negatlve-
resistance for 1nJect10n into the filter is obtained
from the eutput of a. nermally prcmded valve in
the receiver.. . . -
3. A radm recelver COII’IDI‘ISIIlg an aerlal cir-
cu1t a band -pass filter mcludlng a plurality of
ccupled gang- ccntrolled tuned clrcults for cou-
pling. said aerial circuit to the mput circuit of an
“amplifier.valve, an inductance in. series with an
- adjustable condenser connected in circuit between
-the plate and cathcde of said amnhﬁer valve,
“said inductance’ being- ccupled to an. 1nductance
_-_-.-'111 the band-pass filter, and means for uni-con-~ -
trolling. said . adJustable condenser with tuning

range g
4. In ccmbmatlcn W1th a radw frequency band
pass network of the type mcludlng a pair of tuned

‘circuits, both resonant to a common signal fre-
o quency, and both. mrcults belng coupled by at least
‘one untuned reactance to provide a band pass
characterlstlc each of said tuned circuits includ-
- ing: a varlable tunlng cendenser means for uni-
ccntrclhng both. condensers to tune said band .
‘pass network over a desired signal range, a sig-
;-nal source ccupled to one of said tuned circuits,
“an electron dlscharge tube having. its input elec- o
trodes ccupled to the other tuned circuit, a regen-'
_erative feed back. path ccuphng the anode cir-
-cuit of said: tube to the 1nput circuit thereof and
mcludlng an- element coupling said path’ t0 the
-said: band pass netwerk ‘said .path mcludmg a

25
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Varlable cendenser mechamcally ceupled with said '

~uni-controlled tunmg means whereby sufficient
.. negative remstance is anthEd into said network
‘as . said tuning means is varied to maintain the -
N -remstance of said netwcrk substantlally ccnstant.

over sald tumng range

ALFRED THOMAS WITTS
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