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This Invention relates to electric wave trans-

mission circuits and more particularly to the ad-
justment, correction or compensation of the level
transmission characteristic, for example the

voltage input-output characteristic. of a circuit:

It not infrequent]y occurs.that the voltage
transmlsslon characteristic of a portion of a cir-
cuft or system, or of the system as a whole, de-
parts at one or more points or over particular

Jportions from that needed to meet speciﬁc trans-.
misslon requirements. The requisite equa.llzation‘

could be obtained by associating with or ‘includ-
ing in one or more of the amplifiers of the cir-
ciift, -suitably deslgned equalizers .or amplifier
Interstage networks. = Suych. equalizers or net-
works, however, may be qu!te compléx and diffi-
cult to design and construet.

It {s an object of this lnvention 10, adjust cor-
rect or compensate the Jevel transmisslon cha.r-
acteristic, for. example the voltage lnput-output
characteristic of an amplifier in a. rela.tiVely
simple manner.

Ih accordance with a speclﬂc embodiment of
the invention disclosed herein; the level trans-
mission characteristic of a clrcuit.is adjusted
or corrected. in preassigned respects by translat-
ing a portion of the variable amplitude Input to
‘the circuit into direct current potentials, generat-
ing under control of said potentlals a constant
amplitude, variable frequency. wave having a
liriear frequeri¢y-control potential characteristic,
modifying the getietated wave by transmitting it
through an equalizef having the required loss-
frequency characteristie, translating the modi-
fied wave into direct current potentials and ii-
pressing the latter on the input of the clrcult for
gain control action.

A more complete understanding of the inven-
tion will be obtained from the detailed descrip-
tion that follows taken In conjunction with the
showing of the appended drawing wherein:.

Fig. 1 illustrates a circuit arrangement em-
bodying the invention; and -

Pigs. 2, 3 and 4 show curves ta be referred to
in explaining the principle of the invention.

With reference to the drawing, the invention
is illustrated as applied to the correction or ad-
justment of the input-output or voltage transmis-
sion characteristic of a transmission circuit com-
prising an amplifier. The amplifier may com-
prise a vacuum tube or electronic device 10 whose
input grid-cathode circuit ‘'may be connected to
input terminals 1, (1 through a coupling con-
denser 12. and whose cathode-anode circuit may
be resislance-capacity coupled, for example, to
a succeeding amplifier stage (not shown), or
other circuit components included generally by
the designation cutput. The input to the ampli-
fler may comprise a variable amplitude signal
wave. The amplifier may have a voltage input-
output characteristic illustrated generally by the
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" curve ABCD ) 'of Fig. 2. For the- ‘purposes _of the

paztlcular circuit. in- Which the amplifier lsdn-
cluded, it may, be desired or considered regu!site

_that the input-output characteristic shpuld

actus.lly conform. to thaf; ﬂiustrated by the curve
. The adjustment or correction re-
quired is provided by the control circuit. 14-con-
nected across the Input to the amplifier, :
This contro] circuit may comprise a detector
I§ coupled to a frequency modulater £6 of-the
well-known. reactance tube type for: regulating
the constant amplitude frequency output, of, ian
osclllator {1. The latter is coupled to an.]|
fier {8 whose output is in turn coupled to.an
equalizer 19 of suifable loss-frequency ohara.cter-
istic. The equalizer output is connected, through
a rectifler 20 to the input grid-cathode ci,x:cuit
of the amplifier on the grld side of the, coupn.ng
cotidenser . 12. . The constants of the frequency
modulator osclllator circuit. would be chosen so
that the, Qutput frequency of the oscillator bears
a substantlally lnedr relation to the  fnpat
voltage of the modulator as illustrated ‘by. the

‘eurve of Fig. 3. . The design of the. equalizer would

be such, that the constant amplitude, varyin
frequency wave input thereto will be attenua ed
such thiit the attehuated osclllatidds vary in
amplitude In correspondence to the va.riatit;? i
quired ‘to bé lhtroduced in the normal iiipyit-
output’ cha,recteristic of the ampliﬂer that
the characteristic per curve ABCD of Fig. 2° ln
order to modify it to the desired charécterjstlp,
that ts, the ‘cHaracteristit per curve A’B'C’D’ of
Fig. 2. Flg. 4 illustrates the loss freqhendy tha £-
acteristic that the equallzer would have’ ta. eﬁe sle
obtaining the modified characteristic A'B'C'D* of
Fig. 2. The points A*’", B"", C’’, D‘’ on the curve
of Fig. 4 corresponds to pomts A", B, C,.D' on
the curve in Fig. 2.

In operation, & portion of the variable ampli-
tude input wave to the amplifier (07is detected
in the detector 15 and translated into direct ¢ur-
rerit potentials corresponding to the lnstantane-
cus amplitude of the input wave. These poten-
tials are applied to the grid electrode of the re-
actance-tube modulator 16 to vary the effective
reactance thereof and, consequently, that of the
frequency-determining circuit 21 of the oscilla-
tor. The oscillations gencrated by the oscillator
will vary substantially linearly with the varia-
tions in the input potential to the modulator,
and wiil be of constant amplitude. The output of
the oscillator may be amplified to the desired or
necessary level by the amplifier stage (8, and
then applicd to the equalizer to be attenuated
in accordance withh a joss-frequency character-
istic determined by the desired modificaticn in
the input-output characteristic under adjust-
ment or correction. The attenuated oscillations
are translated by the rectifier into direct current
potentials and-aré appiled to the grid-cathode
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circuit gfthe amplifier to adjust the eain of the
amplifier 4n positive or negative direction with
variation in the amplitude of the input wave,
thereby introducing the correction required to
provide the output corresponding to-that required
in accordance with the desired input-outpyt
characteristic.

Although the invention is disclosed with refer-
ence to a single embodiment theregf it will be
understood that it is not limited thereto but is
of a scope evidenced by the appended claims.

‘What is claimed is:

1. The method of correcting the input-output
characteristic of a circuit that comprises trans-
lating a portion of the variable amplitude input

“to the circuit into control potentiais, generating
constant amplitude oscillations varying l.ineal'ly in
i’requency with respect to said potentials, atten-
uating the oscillations in accordance with a loss-
frequency characteristic related to the desired
deviations in the normal input-output character-
istic, and tra.nslatmg said attenuated oscillations
into control potentials for appllcation to the in-
put of satd circuit,

2. 'The method of correcting the input-output
chgraoteristic of g circuit that comprises trans-
iating a portion of the variable amplitude input

" to the circuit into direct current contro) poten-
tais éenerating constant amplitude oscillations

varying Hnearly in frequency with respect to sajd’

_potentiq.ls attenuating the oscillations in sccord-

ance wltﬁ 8 loss-frequency characteristic related
{o the desired “deviations in the normaj input-
output characteristic, and transla,tlng said atten-
uated oscillations into direct current control po-
tentials for applicatlon to the input of said cir-
cult for gain control purposes.

3. In combina,tion a wave transmission circuit
having normally a particular mput-output char-
acteristic and means to modify said characteristic
fn Qesired respects said means comprising means
to deriVe from the input wave to said circu't po-
te;}tlals gprresponding to the varying amplitude
91 sald wave, means responsive to said potentials
fo generate constant amplitude oscillations vary-

ng in frequency linearly with respect to said po-
tgentials means far attenuating said oscillations
' that'the attenyated oscillations vary in am-

ng tude related to the deviations required to be

lntroduced in the normal input-output character- :

Istlc to modify it to the desired characteristic, and
means for deriving potentials corresponding to
the varying amplitude of said attenuated oscilla-
tions and for applying sald potentials to the input
of said clreuit.

4 In combingtion, a wave transmisson circuit
having fiormally a particular input-output char-
_acteristic and means to modify said characteristic
in desired respect, said means comprising a recti-
fier for deriving from the input wave to the cir-
cuit direct current potentials corresponding to the
varying amplitude of said wave, a reactance-tube
modulator-oscillator respcnsive to said potentials
to generate a constant amplitude, variabls fre-
quency output varying in frequency linearly with
respect to said potentials, means for modifying
the oscillator output in accordance with a loss-
frequency characteristic related to the desired
modification in said normal input-output char-

acteristic, and a rectifier for deriving direct cur- 7

rent potentials corresponding to the varying anm-
plitude of the modified oscillator output for wp-
plication to the input of said circuit.

5. In combinaticn, a wave transmission circuis
including an amplifier having a particular input-
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output characteristic. and means to jcorrect said
characteristic in desired ' respects, said means
comprising means for translating a portion of a
variable amplitude wave input to the amplifier
into a constant amplitude, variable frequency
wave, means for translating said latter wave into
a wave varylng in gmplitude related to the de-
Ssired correction in said input-output character-

istic, and means for converting the amplitude
variable frequency wave into direct current po-
tentials for application to the input of said am-
plifier.

6. In combination, an amplifier having a par-
ticular input-output characteristic, an input cir~
cuit and an output circuit for said amplifier, a
source of variable amplitude electric wave to be
applied to said input circuit, and gain control
means to vary the gain ¢f the amplifier in re-
sponse to the wave input thereto to modify said
input-output characteristic in preassigned re-
spects, said mesns comprising a circuit for trans-
lating g portion of the wave input to the amplifier
into a constant amplitude variable frequency
wave, the frequency of which varies with varia-
tion in and in direct proportion to the amplitude
of the input wave, and means for attenuating
sald variable frequency wave so that the wave
has an a.mputude-frequency characteristic corre-
sponding in outline to that of the desired cor-
rected inpuj-output charactetistic, and for trans-
lating the attenuated wave into potentlals for ap-
plication to the input circuit of the amplifier in a
sense to produce gain changes in the amplifier
effecting preassigned deviations from the normal
input-output Chara,cteristic ‘of the amplifier.

4. In combination, an amplifier ha.ving 5 par-
ticular input-output characteristic, an input cir-
cuit and an output circuit, a source of variable
amplitude electric wave to be applied to said input
circuit, and gain control means for said amplifier
to vary the gain of the latter in response to a
function of the input wave to modify said input-
output characteristic in preassigned respects,
said means comprising means, to derive direct

» current potentlals from a portioh of the ifiput

wave, means responsive to said potentials to gen-
erate a constant amplitude, variable frequency
wave the frequency of which vartes in direct pro-
portion to thé magnitude of said potentidls,
means to vary the amplitude of said variable fre-
quency wave as a function of the gain correction
required to modify said input-oufput character-
Istic in the desired respects, and means to derive
direct current potentials from said variable am-
plitude, variable frequency wave for application
to the input circuit of said amplifier.

8. In combination, a wave transmission circuit
having normally g particular input-output char-
acteristic, and means to modify said character-
istic in preassigned respects, said means compris-
ing means to derive from the input wave to the
circuit direct current potentials corresponding to
the varying amplitude of said wave, oscillation
generating means responsive to said potentials to

> penerale constant amplitude oscillations varying

in frequency linearly with respect to said poten-
tials, means for attenuating the oscillations such
that the attenuated oscillations vary in amplitude
in correspondence to the desired deviations from
said particular input-output characteristic, and
means for deriving direct current potentials cor-
responding to the varying amplitude of said atten-
uated oscillations and fer applying said second-
mentioned potentials to the input of said circuit.
THADDEUS SLONCZEWSKI.



