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'SCIaims

Th1s mventmn relates to a.n a.udm frequency i
amplifier radapted .to amplify .signal -currents -

transmitted by.radio; and:the same: serves .the
purpose to compensate such distortion as has been
'8 -occasioned in the:radio frequency amplifier and
the rectifier. by selecta.nce dnven unduly far i. e,
" by.undue selectance.-

Owing to the shght dm‘erence m the frequen-
cies of the carrier waves of .the various.adjacent
broadcast stations more or less perfect reception is
feasible only bythe aid of means adapted to insure
greater tuning sharpness or so-called: selectance.
In order that two transmitter stations may be
separated, it is frequently necessary to push the
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- reception is.still feasible., ‘The selectance ‘of the
receiver apparatus becomes particularly favorable
if in’long-distance. reception . regenerative: cou-~
pling is. made very close for the purpose of insur-
20 ing large volume. But distortion of-both voice
and music is then:inevitable... However, it is
chiefly the high frequencies that are hurt, and the
result is.that both. vo1ce a.nd mus1c are: dull in

_ reproduction. . .

25 .. In most mstances 1t is 1mposs1b1e to dxspense
with high selectance in the tuning means: But:if
‘reception shall be made acceptable in spite of that
there remains no other remedy than to make an
a.ttempt to compensate such distortion as has been
caused by undue selectance. -

Now, according to the present mvent1on this
compensation is insured in the audio. frequency
part of the receiver in that by additional circuit
means, or by sultable dimensioning of the normal
tra.nsfer resistances, the distortions. occasioned by
undue selectance are .compensated. It is then
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possxble to work with maximum selectance in the -

radio frequency a,mpllfler and this is:especially
mrporta.nt for long-distance reception....Such
supplementary circuit elements as .are provided
may be connected in pa,ra,llel or in series with the
plate or grid resistances.or else to the loudspeaker

It should hére be noted that so far as the essen-
tral features of the basic idea of the invention are
concerned it is immaterial whether the distortion
is caused in each stage or only in one stage. ‘When
;the selectance changes and thus also the'distor-
tion,say, owing to a change in regeneration; then,
_according to theé-invention; also the distortion-
compensating ‘means-are altered, this ‘alteration
belng brought about in'a positive manner. -
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“In“the .drawing which shows embodiments by '
way: of éxample of the 1dea. underlymg tlns mven--

tion:
- Figure 1. 1llustrates diagrammatwally -one- pre-

selectance. beyond. the - limit :where  undistorted

- (CL 250—20)

ferred embodlment ‘of- my mventmn in which a

a.mphﬁer tube;: ;

‘Figure 2-shows the’ mventmn d1a.grammatlcally
with the resonant. clrcurt placed 1n the mput of
an amplifier tube; * " -

resonant circuit is placed 1n the output of ‘an -

s

Figure 3 illustrates another embodrment of the‘ )
invention in“which the resonant circuit is pla.ced :

in parallel relat1on to the plate and gnd res1st-
ance;-

tlon as a,pplled to a. transformer coupled ampl1ﬂer,
and, L

“Figure 5 111ustrates d1agrammat1cally a way of
obta,lmng variable ‘distortion - compensa,tlon as
applied to-the circuit shéwn in Figure1;
"..-According to Fig.1.in series with the plate re-
sistance, there is:connected a- stopper circuit com-
prising. condenser. C ‘ahd coil: L in parallel, in a

resistance-coupled;atdio frequency: ampllﬁer If.

the circuit .elements "are suitably proportmned
amiplification . for.  the :frequency range. id 'the
neighborhood of resonance of the stopper circuit
may -be. promoted Choosing & 'resonance fre-

quency.of-around 7==8000; this makes-it: feasible -

to insure ¢ompensation: ‘of the d1stort1on caused
by undué :radio frequency. selectance:
Figure 1 & first tube:1 prefera.bly coupled to a
source of ‘energy to be amplified by means of im-
pedance 23s provided with an output circuit-com~
prising an impedance element 3, an inductarnce

-of "anode current; The anode of the tube 1 is
connected to the grid ‘element of a second tube 2
through coupling capacity'4. - An impedance ele-

ment 5is connected betwéeen the grid’'and cathiode.

of the tube 2. Terminals 6 and 7 represent the
output terminals: of -the device to which may be
connected any;suitable type of translating devrce
From.what has preceded it is obvious that' the
output of the tube 1 is nnpressed upon ‘the mput
of ‘tube 2:: )

Thesame result is rea.hzed if a stopper clrcu1t is -

connected 'in'series with the .grid leak as shown
in Fig. 2. In Figure 2 the output circuit of tube 1
is provided with an impedance 22. 'As shown, the
anode-of tube 1 is'.connected-to the grid: of tube 2
through:a; coupling: ‘capacity 4 and tube 2:is pro-
vided: with a grid.leak 21 in series with the stop-
per-eircuit LC. sAs in'the case of Figure 1 termi=
‘halsi6 and 7 of Figure 2 are the output termmals
of theciredit, -

Dlstortron-compensatlon may’- be secured also
by that in parallel relatmn to the plate: and grid

résistance’ & Fesonant circiiit (condenser a,nd coil-
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JIn said
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L:shunted by a condenser C and the usual ‘source
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F’xgure 4 ﬂlustrates d1agra.mma,tlcally my inven- (
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in sei‘ies) is disposed which. is tuned to a low fre-
quency (Fig. 3). InFigure 3 two tubes 1 and 2 are
shown cascaded through a coupling condenser 4.

_Tube ‘1 has connected between the anode and

cathode thereof an impedance 15 which is shunted
by a condenser C and & coil L in. series. A grid
leak 16 is connected bétween the grid and cathode
of tube 2. Hete again terminals 6 and 7 represent
the output terminals of the amplifier to which

any suitable translating device may be connectéed.”

The invention is useful also-in. combination
with transformer-coupled audio frequency ampli-
fiers.  As shown in Fig. 4 the desired compensation
of distortion may here be accomplished by shunt-
ing the primary or the se¢ondary’ wmdmg of the
transformer by a condenser 20.. In Figure 4 the

tubes 1 and 2 are transformer-coupled. :For- th;s,.
purpose transformer T is provided with a pri--

_mary 17 which is associated with the output of

tube 1 and a secondary 18 shunted by a condenser’

20, connected between the grid . and cathode .of
tube 2.

In the presence of suitable d1mens1ons the self-
capacity of .the transformer represented by -con-
denser 19 shown in dotted lines may be utilized
for this purpose so that additional circuit .ele-
ments for that purpose are dispensable.

As alveady pointed: out radio frequency. selec-
tance and the distortion caused thereby depends
markedly upon the feed-back setting of the au-
diontube. The reception of long-distance sta-
tions, ‘when the regenerative coupling is -very
close, is attended by far more distortion than is
true of local broadeasters.: But if perfect recep-
tion shall be insured in -all cases, then the anti-
distortion means hereinbefore disclosed must be
adjustable or regulable in such.a way that the
degree of distortion compensation must always be
closely adapted to the feed-back. . These simulta-
neous settings may also be joined or made inter-
dependent. in a positively acting manner. '

Variable distortion compensation may. be. in-
sured for instance, in a circuit scheme of the kind
illustrated in Fig. 1 by that a variable high-ohm
resistance -is ‘connected.in. para,llel relatmnshlp,
to the stopper circuit (Fig. 5).

--In Pigure 5 tubes:1-and 2 are coupled through
the same . type of circuit as shown in Figure 1.
However, in this case there is provided a variable
tone control device 8. The input of the tube 1 is
connected to the output of a tunable radio fre-
quency.amplifier and detector. circuit. 10 as shown.
The device.10 is provided with a feedback con-
trol 13 connected to 10 through conductors 24 and
25.- Device 13 is-shown variable and is adapted to
be uni-controlled through a common shaft or
other suitable interconnecting means 14 with the
tone control-8. Numerals 11 and:12 represent
generally the antenna and ground of the usual
radio receiver. :

- Where audio frequency amplifiers havmg aplu-
ra,hty of stages are employed the means herein-

pefore disclosed may be inserted either above or

below each stage as well as in the loudspeaker
cireuit. B
:Iclam:
1..In a-signal rece1v1ng system of the type in-
cludmg a tunable radio frequency selector circuit,
a selectivity contiol device adapted to adjust the
selector circuit for different degrees of selectivity

resulting in giving the selector circuit such sharp-

selectance ' characteristics that signal  energy
passed. therethrough is distorted -in -various de-
grees depending upon the-adjustment of the se<
lectmty -control,--a detector and an audio Ire-
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quency amplifier, said audio frequency amplifier
being provided with a resonant circuit the reso-
nance characteristics of which tend to compen-
sate for the radio frequency circuit signal distor-
tion and means for varying the compensating
characteristics of said resonance circuit simuita-
neously with the variations in adjustment of the
selector eireuit Tor the differént degrees of selec-
tivity whereby the signal distortion compensating

“theans varies simultaneously with the variations
~.in the selectance characteristics of the selector

circuit to thereby compensate for the various de~
grees ‘of distortion.
2. Ina radio signalling system, a radio fre-

quéncy clrcult adjlistable means associated with
“said eireuit the operation of which affects the

selectivity eharacteristics of said circuit, an audio
frequency -amplifier, means for controlling the

.tone of -said amplifier and additional means for

rendering said tone control means simultaneous-
1y operative with said-adjustable means whereby
the - tone ‘control means compensates for .any
signal distortion caused by adaustments in the
said adjustable means.

3. In a signalling system mcludmg a: tunable
selector circuit and. a signal: amplifier;, an ad-
justable selectivity control means associated with
the.selector ¢ircuit, an adjustable distortion com-
pensating means associated with the signal am-
plifier and a: single means for adjusting both
said last named means simultaneously. . ‘
- 4. In a radio :receiver, ‘a. tunable radio fre-
queney circuit, adjustable means associated with
said circuit, operation of said adjustable means
acting to affect the selectivity characteristic of
said.circuit, a detector, an audio frequency am-
plifier,, means for controlling the tone of said
amplifier and additional means for rendering
said tone control means simultaneously operative
Wlth said adjustable. means.

.. The ~method 'of ‘maintaining substantually
umform tone-fidelity in radio receivers and the
like provided' with radio frequency and audio
frequency amplifiers of the type wherein a-char-
acteristic. of ‘the. radio. frequency -amplifier - is
controllable between two extreme conditions and
wherein variations in-said characteristic ‘causes
inherent variations in the seleciivity character-
istic of. the amplifier which comprises simul-
taneously varying the ratio of high-to-low fre-
quency response of the audio frequency amplifier
with variations of the selectivity characteristic
of the radio frequency :amplifier. =~

6. In radio sighalling apparatus, a radio fre-
quency selector eircuit provided with -adjustable
ineans operation -of -which varies at least-two
¢haracteristics of said -circuit one of ‘which is
the selectivity -of the circuit, an audio frequency
circuit,  adjustable ‘ineans for controlling the
tonal characteristics of said audio frequency ‘cir=
cuit-and ‘single means for rendering the tone
control simultaneously operative ‘with ‘said “first
named adjustable means said tone control means
acting to 'co‘mp’ensat;e for any sighal distortion
caused by adjustments in the first named means.

7. In a radio receiver, a radio. frequency cir-
cuit, ad]ustable means associated with said cir-
cuit operatlon‘ thereof acting to vary a charac-
teristic-of said circuit, variations of said charac-
teristic of sald circuit also -acting to vary the
select1v1ty charamenstlc of -said radio frequency
circuit, an audlo frequency amplifier, means for
controlling the tonal characteristics of said am-
plifier -and means for rendering the tone-control
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means sxmultaneously opera.twe w1th said ad-
justable means whereby the tone control means
compensates for any signal distortion caused by

changes in the selectivity characteristics of said

radio frequency circuit.

8. A .radio signalling. system compnsmg in
combination a radio frequency amplifier, -an
audio frequency amplifier, adjustable means
associated with said radiofrequency amplifier
and operable by a control member acting: upon

operation to vary at least two different charac-

'3

teristics of the radio frequency ampiiﬁer, one ..

of said characteristics being-the selectivity there-
of, and means operable by said control member
for varying the ratio of high-to-low frequency
response of said audio frequency amplifier simul-
taneously with variations in the selectivity of
the radio frequency amplifier to thereby com-
pensate for any signal distortion caused by va-

amplifier.
i KARL HEINRICH KRAMBEER.

-riations in the selectivity of the radio frequency .
10




