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This invention relates to a method for de-
terming preferably detrimental modulations in
tarnsmitter arrangements in which high-fre-
quency oscillations are modulated for example
in accordance with signals. An object of the
fnvention is to provide a method and an ar-
rangement for determining in simple manner
whether the modulation of a transmitter op-
crates without distortions or not, more particu-
larly whether the modulation of a transmitter,
which operates with alteratlon of the amplitudes
of the radiated high-frequency oscillations, is
free from undesired freguency-modulation or
not.

Another object of the invention is to provide
a simple method and arrangement for examin-
ing the quality of a transmitter operating with
frequency-modulation.

The difficulties arising in performing a linear
modulation are known. FPurther it is known that
1t is difficult to determine whether the modula-
tion of an ambplitude-modulated transmitter op-
erates without distortions or not, more particu-
larly whether an undesired frequency-modula-
tion is effected.

The invention describes a method and arrange-
ment respectively which allows to observe the
condition of & high-frequency oscillation with re-
spect to its frequency during a modulation-
process operating with a depth of modulation
lying between 0 and 100%. The invention is
based on the fact that In superlmposing a fre-
quency-modulated carrier with a constant fre-
dquency there arlse beat-frequencies having dif-
ferent frequency-values in accordance with the
depth of modulation. In accordance with the
invention the oscillation of a transmitter to be
analysed or examined is modulated with a
sinusoidal or preferably saw-tooth voltage of low
frequency and heterodyned with an osclllation
of constant frequency, and the resulting beat-
frequency is applied to the control-grid of a
cathode-ray tube (Braun tube, oscillograph and
television-tube respectively). The electron-beam
of this tube is scanning on the screen of the tube
for example a rectangular area (frame) and a
circular area respectively.

The frame frequency and the rotation-fre-
quency respectively of this electron-beam is
chosen to be the same as the freguency of the
modulating oscillation of the transmitter to be
analysed or examined and for example amounts
to 10 to 100 cycles p.s.; if low heat-frequencies
are to be expected it is chosen to 100-1000 cycles
p.s.,, and, if higher beat-frequencles are to be ex-
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pected, it amounts to still higher frequency-
values.

The accuracy of such a measuring is greater
if a rectangular scanning area (frame) of the
electron-beam s used, and smaller in case of
circular scanning by the electron-beam. The
latter case means, that a polar diagram or a
spiral diagram is shown on the screen of the tube.
If a rectangular scanning area and a saw-tooth
modulation-frequency is used and further an un-
desired frequency-modulation is present the ef-
fect on the image-sereen of the tube is as fol-
lows:

The frequency of the transmitter Is changing
in accordance with the saw-tooth modulation-
potential and correspondently also the resulting
beat-frequency changes provided that the hetero-
dyne-frefjuency Is constant. 'This changing beat-
frequency, which may be amplified in separate
amplifier applied to the control-grid of the
Braun-tube, causes the ray to describe on the
screen & path in points or dashes. The distance
of these polnts or dashes from each other varies
in accordance” with the frequency-value of the
resulting beat-frequency provided that the line-
frequency is constant, These distances are the
larger the lower the beat-frequency. If the ray
begins its path on the left upper side of the
screen at the time #=0 and if the sawtooth mod-
ulation potential of the transmitter is increas-
ing at the same tlme, there is produced, in case
of a frequency-modulation, at first a low and
later a higher beat-frequency, which means that
at first the points appear on the screen at first
in larger, later in smaller distances or vice versa
depending on the constant heterodyne-frequency
being higher or lower than the modulated trans-
mitter-frequency. Accordingly there results on
the screen in case of a rectangular scanning area
an image consisting of diverging lines (as shown
for example in Fig. 2).

The line-frequency needs not to be high and
amounts for example to 2500 up to 5000 cycles
corresponding to an image or scanning area with
100 to 200 lines and 25 frames p.s, If the line-
and frame-frequency is known, one may measure
in simplest manner on the screen the frequency-
change for each value of the depth of modula-
tion of the transmitter.

As already mentioned ahove the transmitter
may be also modulated with a sinusoidal oscilla-
tion, and then the period of the oscillation
changes if a frequency-modulation arises,

If a polar diagram is used on the screen the
circult arrangement is the same except the pro-
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duction of the polar potential. The accuracy of
measuring, however, is smaller since the whole
modulation characteristic is slgned along the ex-
tent of the single circle and accordingly the dis-
tances of the points or dashes on the sereen are
very small, more pariicularly for high beat-
frequencies. In case of such polar dlagrams
there are various possibilities of forming the
image on the screen. For example the electron-
beam may be Intensity-modulated and then it
reproduces on the screen a circular curve con-
sisting of single points, the distances of which
are varled. Further, for example, also the beat-
frequency may be applied to & concentric deflect-
ing system of the cathode-ray tube, and then
the beat-frequency appears on the screen in
form of a sinusoidal wave for example., Using &
spiral diagram on the screen a larger accuracy
is effected than In case of a clrcular diagram
since in & spiral diagram the spiral curve has &
longer extent than a circular curve,

In the accompanying drawings Fig. 1 repre-
sents diagrammatically an arrangement in ac-
cordance with the invention. Figs. 2-5 show
some forms of diagraems on the screen of the
cathode-ray tube.

Referring specifically to Fig. 1 | is the trans-
mitter set to be analyzed or examined, 2 s the
oscillator which generates the constant hetero-
dyne-frequency, 3 1s a mixing-detector-stage,
wherein the modulated oscillations of the {rans-
mitter are mixed with the constant loeal pscilla-
tion of 3 and which mey be assoclated with an
amplifier stage, 4 designates a generator for the
relaxation osclllations effecting the horizontal
and vertical deflection of the ray in the Braun-
tube §, the image-screen of which i1s shown. One
of both the relaxation-oscillations generated by
5, I. e. the frame frequency, 1s used for modulat-
ing the transmitter | and accordingly connected
also to | as shown.

Fig. 2 shows the image on the screen, if a few
frequency-modulation of the transmitter oceurs,
In this case diverging strips or lines appear on
the screen.
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Fig, 3 shows the image on the ares, if no fre-
quency-modulation occurs. It is obvious from
these Figs. 2 and 3 that the method of the in-
vention thus allows to state at once any for ex-
ample undesired distortion of the modulation.

Fig. 4 shows the image on the screen, iIf a polar
diagram 1, e, a clrcular dlagram is used. In this
case 8 clrcular curve of wave-form appears on
the screen and an undesired frequency modula-
tion then may be concluded from the change of
the period of this wave pn the screen. This
curve of wave-form is produced, if the beat-
frequency is applied to a concentric deflecting
system of the Braun tube, If, however, the
electron-beam. is Intensity-modulated, then
there appears no wave-formed circular curve on
the screen but a circular curve consisting of
single points or dashes; and in case the trans-
mitter to be examined is for example frequency-
modulated the distances of these points or dashes
Vary.

Fig. 5 represents the screen with a spiral dia-
gram In case the intensity-modulated transmitter
is distorted by an undesired frequency modula-
tion.

The invention makes possible to analyse the
oscillations of a transmitter set and to make
apparent any, for example undesired, change of
the modulated oscillations 1. e. each distortion
of the transmitted oscilllations. On the other
hand the method or the apparatus in accordance
with the Invention allows to state the modula-
tlon-quality of a transmitter operating with fre-
guency modulation. For example a linear fre-
quency-modulstion may bhe concluded from the
symmetrica] diverging strips on the screen of
the Braun-tube in aceordance with Fig. 2.

Further the method according to the invention
allows to reveal other defects of a transmitter,
for example the humming noise. If such a hum-
ming hoise is produced the diagram on the screen
must show curved lines Instead of rectillnear
lines provided that the oscillator (2) operafes
without distortions.
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