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S -4 Claims,, (CL'178—44)" :
This invéntion relatés to frequency selection - plification of a radio receiver, an aerial-A, which
means for-use in high-frequency- eleatrical cir- =~ is-earthed: at 7 through™ the -usual’ aerial - coil
cuits and although not ‘limited to its application AC, is coupled toan iaductance Li in a-band pass
. thereto, is particularly cuitable for use in con- - filier: comprising two tuned circuits " LaCi, -L2C2
5 nection with the tuning of broadcast radio re- ' which are coupled to one another by condensers 5
ceivers: T Tanad e © CaCa The variable condensers CiCz-are ganged
‘As is well known it is very desirable in a broad- together, i.'e. arranged for simultaneous adjust-
cast radio receiver.to.be able to tune said re- miert; the “filter ‘as so-far- described being of a
_ . ceiver to receive, and substantially. uniformly to . kind well known per se.. The output of the filter
10 amplify, all the frequencies in a strictly limited = is applied between the cortrol grid and ‘cathode 10
band of frequencies of width corresponding to the of an amplifier valvé V (shown as of. the'screen - -
width of the modulation side bands of a broadcast  grid-type) and; negative “resistance’is*injected
trensmitting station and:to be able to move this  into the filter by a circult including-a coil Ls-and
. bandupand down within'the tunable rapgeof the & variable ‘condenser Cs, coil :La-heing coupled - -
15 Teceiver. In other words it isvery desirable that —to- the coil*Le-in the band: pass filter  proper: i5"

4 radio receiver shall have ‘what  is generally - “The “amoutit’ of ‘negative resistance - injected -is
termed band pass tuning, i. e.-shall bé such that controlled by the condenser Cs which; as'is shown, -
no matter what station the receiver is tuned - is gang-controlled with the condensers- Ci-and Cz,
: to, it will receive the full' modulation width of . the ¢ondenser Cs ‘being so constructed; i e. hav- -
90 the said station (say about 10,000 cycles) put - ing such. a-'law of capacity-setting, that at all 20
shall reject all” frequencies outside ‘this band. positions of tuning’ given by-the condensers Cr . -
T4 is, therefore, common to. provide radio receiv- . and Ca the ‘total resistance, 1. e. the resistance
ers with so-called tunable band. pass filters, and, presented by thé filter proper plus the .negative -
although these are fairly:satisfactory in pracs - Tesistance, is constamt, - s
g5 tice, known forms of band pass filters present the If desired the coil Lz may be ¢oupled to the g5
serious disadvantage that their resistance is not  coils L and La instead of, as shown, to the-coil
" constant over the wide range of wave lengths Ls only. “As will-be appreciated it may-be nec-
normally required for broadcast reception. ‘This . -essary to change the valve V from time to tine,
disadvantage is well known and various pro- e’ g: when it wears out toreplace it by a new .
30. posals have been made to cbviate it, but all the yalve, and the new valve may not be of precisely. 30
proposals so far madé have offered more or less  the same constants’ and” characteristics - of* the

serious  disadvantages and have niot been’ en- valve:if replaces.  Such changing of the valve 'V

“tirely successful in practice, it beirg generally  might result therefore in upsetting the‘ganging”
the case that at some part of the frequency of the tuning arrangement and-in order 1o pro--

35. Spectrum the cho;ic;e‘has_i,,tp_'be“made__ between re-  vide for’ an adjustment to take care of “this pos- 35
duced amplification ratio or increased “width: of sibility the condenser Cs is preferably “provided
the accepted frequency bond. ST yith a so-called” “irimming” - condenser which

*The present jnvention has for its ohject to p_rio"—, may be adjusted for ithe purpose of imparting

_ vid a tunable band pass filter arrangement which ihe hecessary comipensation. v

40: shall'accept sijpstantially the same width-of band~ “The shape of the condenser plates of condenser 40
of frequencies at all positions of tuning. .~ Cs is stich that, the control of the negative resist-

“According to this invention a ‘tunable ‘band. --ance injected’ into the band pasy filter: from -its

pass filter arrangemeént comprises means ¢on- - minimum value must be substantially of the sime

_trolled simultaneously with the mormally pro- -order of magnitude a5 the increase in positive re--

45 videded means for varying the tuning of the filier  sistance ‘of .the band, bass filter.. Consequently. 45
for injecting negative resistance intc said filter, the actual shape will vary according to the pOs=
the means for injecting negative resistance being - itive resistance characteristic of the band filter,
such that the amount of negative resistance in- but the standard types of -variable condenser
jected is sufficient to compensate for the varia- plates may be used for this purpose. o

50 tions.in resistance of the filter itself. _In the example shown in the drawing the re- 50
The invention is illustrated in Fig. 1 of the sistance frequency curve is. given in Fig. 2 In -
drawing which shows schematically. one “ar- -order to get a negative resistance variation simi-~
rangement in accordance therewith, while Fig. 2 - lar to curve b an ordinary straight line frequency
is an explanatory graplh. - Referring to the said - ~‘condenser suffices; the condenser may have the

56 THg. 1, which represents the first stage of am- usual adjustable split end plates. Such a con- 55
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_denser is ln common use-for eﬁ‘ectmg sat1sfac-v

tory tracking 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. Therefore, the ganging of
Cs with the tuning condensers Ci and Cz must
give maximum value of Cs when the settmg of 01
and C:2 is a minimum.

For other types of band pass filbers with pos1-‘
tive resistance 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. 'The desired modi- *

fication to ‘bring the negative resistance curve

into substantial agreement with:the positive re= N

sistance curve of each particular type of filter
can be effected by adjustment of the spl1t end
plate. :

As regards the low.end of capac1ty set’cxng, this
need not be of any specified value so long as the
control .exercised on the negative. resistance en-
ables any. increase in positive resistance of-the
filter to be compensated. - The amount.cf nega-

tive resistance injected must be zero at-the low-
est point of the resistance frequency: curve ‘cor=
responding to. the pa,rtlcular band pass ﬁlter em--

ployed. . ..
Referrlng to Fxg 2:of the dramng the curve a

represents the'resistance of ‘a normal so-called.

double- capaclty-coupled filter; i.. e. a filter “as

shown in Fig. 1 but without the .negative resist<

ance prov1sion As: will be seen the resistance
falls with 1ncreasmg wave length. 'The require-
ment to-be met is that of maintaining the over-

all resistance constant at the value which’ it has.

at the highest wave length in the tuning range,
1. e, at the value “y”. 'To put the matter:-in- an-
other: way; the straight line ¢ is the resistance

characteristic which is required. This character-’

istic ¢ is obtained by so designing the circuit for

injecting negative resistance that the amount of :

negative resistance injected is as given. by the

curve b, the curve b being such that the ordinate’
at any pomt along the abscissa line OX is eqiial -

and .opposite to the ordinate of the ctirve g minus
the ordinate of the curve ¢ at that point. g
The invention is,.of course, of general. appli-

cation to all forms of band pass filters and vari-
ous methods of injecting negative resistance may -

be .resorted to.. For .example, a dynatron. may
be coupled to the filfer in place of the reactive
winding Lz of. Fig. 1, the potential of the third

-electrode of the dynatron being operated about

a suitable point on.the operatmg curve by means
of -a potentiometer or. eqmvalent arrangement
which is uni-controlled with the tuning. means for
the filter proper. Alternatively the potentials ap-
plied to the dynatron may be constant and the
coupling -between said. dynatron and -the ‘filter
proper varied by means uri- controlled with the
filter tuning means.

In yet a further modiﬁcatlon use'is made of .

the negative resistance chara,ctenstlc of a spe-
cially. provided screen gnd va,lve Inv this ‘ar-

rangement means unj-controlled W1th the filter
tuning means are provided for altering the poten-
tial of the anode or the potential of the control
grid, or the potentials of the screen grid and an-
ode together and in this'way the required amount
of negative resistance is injected into the band
pass filter proper at each position of tuning.

. Having now part1cu1arly described and ascer-
tained the nature of my said invention and in
what manner the same is to be performed, I de-~
clare that what I claim is:

- 1.-A”tuning- circuit arrangement suitable for
use in radio receivers and for like purposes, and

“‘comprising 'in combination a tunable band pass

filter arrangement ‘and means, controlled simul-

' taneously ‘with the normally provided means for

varying-the tuning of said filter, for injecting
negative resistance into said filter, the means for
1n3ect1ng negative resistance being such that the
amount of negative resistance injected substan-
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tially compensates for variations in resistance of -

the filter proper as the said filter is tuned.
2. A radio or hke modulated carrier wave re-
ceiver.comprising a tuning circuit -arrangement
as" clalmed in:claim 1, and wherein the negative
resistance for injection into the filter is obtained
from the output of a. normally provided valve in
the receiver.

3. A ra.dlo receiver comprlsmg an aerial cir-

) cu1t a. band-pass ‘filter including a plurality of

coupled .gang-controlled tuned circuits for cou-
pling said aerial circuit to the input circuit of an
amplifier valve, an inductance in.series with an

“adjustable condenser connected in circeuit between

the plate and :.cathode of said amplifier valve,
said inductance’ “being coupled to an inductance

in the band-pass filter, and means for uni-con-
,trollmg said . adaustable condenser with tuning

condensers - provided for varying : the tuning of
the band-pass-filter to maintain. a constant re-
sistance characteristic over the receiver tunlng
range.

4. In combmatmn w1th a radio. frequency band
pass network of the type including a pair of tuned
circuits, both resonant .to.a common signal fre-
quency, and both circuits being coupled by at least
one untuned .reactance to provide a band. pass

characterlstlc each of said tuned circuits includ--

ing.a variable tunlng condenser, means for uni-
controlhng Jboth condensers to tune said band
pass network over a desired signal range, a sig-
nal source coupled to one of said tuned cireuits,
an’electron discharge tube having its input elec-
trodes coupled to the other tuned circuit, a regen-
erative feed back. path:coupling the anode cir-
cuit of said tube to the input circuit thereof and
including an-element coupling said -path to the
said: band pass network, said. path including a
variable condenser mechanically coupled with said
uni-controlled tuning means whereby sufficient

. negative re51stance is'injected into said network

as sald tuning means is varied to maintain the
resistance of said network substantlally constant
over sald tumng range,

~ ALFRED THOMAS WITTS.
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