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For various purposes, for instance for certain
types of modulation arrangements, it is necessary
that the amplitude and phase of a high frequency
voltage can be set.

According to the invention in order to facilitate
handling, the arrangement shall be such that at
fixed input voltage, the amplitude and phase of
the output voltage can be set almost independ-
ently of each other. This end shall be arrived at
by displacing only one respective condenser of two
impedance networks.

A mode of embodiment of the invention will be
elucidated in the following and reference will be
made to Figures 1, 2, and 3 of the drawing.

In the drawing, Figure 1 illustrates a circuit
arrangement whereby amplitude or phase changes
may be produced in wave energy; Figure 21is a
graph illustrating the mode of operation of the
circuit of Figure 1; while Figure 3 illustrates the
circuit when used to amplitude modulate and/or
phase modulate wave energy by a signal or by
two signals if multiplexing is desired.

In Figure 1 the apparent impedance I contains
an ohmic resistor Ri1 as well as in parallel thereto
a variable condenser Ci. The apparent imped-
ance IT consists of an ohmic resistor Ra, a choke
coil L in series therewith, as well as a condenser
Cs likewise in series. The given constant high
frequency voltage is applied to the terminals a
and the controlled voltage is derived at the ter-
minals b. ’

Tn order to indicate that at proper dimensioning
of the circuit elements a separate adjustment of
amplitude and phase is possible in Figure 1, there
is shown the voltage diagram of the arrangement,
in Figure 2. The functioning will best be under-
stood when starting at the apparent impedance
II. 'The ohmic resistor Re, the choke coil L and
the condenser Cz are passed by the same current.
The voltage drops appearing on the one hand at
the resistor, and on the other hand, at the choke
and condenser, and which are designated in the
diagram by Rz, I and Cz, thus are perpendicular
to each other. At the end point B of the vector
Cz a voltage vector is now to be drawn which cor-
responds to the voltage drop at the parallel con-
nection Ri, Ci. This voltage vector is obtained
graphically in the known manner simply by draw-
ing the vectors R1 and Ci at the end point of the
vector Cgz, then by drawing a half circle with the
diameter R1 and by connecting the two end points
of R: and C:i with each other. The intersection
point E of this connection line with the half circle
then represents the end point of the vector which
indicates the voltage drop at the parallel connec-

(CL 179—171)

tion R:i Ci. The connection line between the
starting point A of Re and the said intersection
point E then represents the input voltage at the
terminals a. With the values, assumed in the
drawing
(Rlzwicl and wL=w—1c"2'=éR1>

of Ri1, C1 and Rz and Cz as well as L the amplitude
and phase of the voltage appearing at the termi-
nals b can be separately adjusted to within cer-
tain limits, namely the amplitude by varying Ci
and the phase through variation of C2. When
varying the value of Cz the vector R1 moves in &
direction perpendicular (i. e., parallel) to itself,
and the vector Ci: moves in its longitudinal direc-
tion, whereby both vectors maintain their values.
Also the intersection point E on the half circle
drawn over R: moves in the horizontal without
thereby varying its position on the half circle. At
a constant value and direction of Re the input
voltage AE thus changes its direction but main-
tains its value. This signifies likewise, that the
direction of Ra can be varied when the input volt-
age is fixed as regards direction and value, with-
out the value of Ra being varied. When varying
the value of the condenser Ci the intersection
point E in Figure 2 moves along the half circle,
i. e., the value of the input voltage varies while
maintaining a fixed direction. But this signifies
at the same time that at a constant value of the
input voltage, the scale of the voltage diagram
varies accordingly or which is equivalent, the value
of each individual voltage vector changes accord-
ingly. Therefore, when varying Ci the vectors Re
and L are subjected to a variation in value, but
they are not subjected to phase variation within
certain limits, since the input voltage forms a
tangent at the half circle drawn over Ri.

The circuit shown in Figure 3 is similar to that
shown in Figure 1. The distinction between the
two figures lies in the signal operated condensers
C: and C2. As shown in this figure these con-
densers are intended to be varied by signal fre-
quencies. 'This may conveniently be done by using
these condensars as condenser microphones.

The variations in amplitude and phase attain-
able with the circuit shown, are sufficiently large
in order to satisfy practical requirements, which
may reside for instance in balancing the voltages
supplied by the {wo halves of the secondary wind-
ing of a high frequency transformer which may
be unequal due to unsymmetries of the winding.

Iclaim:

1. In 3 system for varying the phase or ampli-
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tude or both of wave energy at signal frequency,
a network including parallel resistance and ca-
pacity, a second network comprising series ca~
pacity and inductance connected in series with
sald first named network, means for applying
wave energy to the free terminals of said net-
works, means for deriving wave energy from said
series circuit, and means for varying the first of
sald capacities at signal frequency to produce
amplitude modulation of said wave energy means
for varying the second of said capacities at signal
frequency to produce phase modulation of said
wave both of said capacities being simultaneously
variable to produce phase and amplitude modula-
tion of said wave energy.

2. In a system for varying the amplitude of
wave energy at signal frequency, a network in-
cluding parallel resistance and capacity, a second
network comprising series capacity and induct-
ance connected in series with said first named
network, means for applying wave energy to the
free terminals of said networks, means for de-
riving wave energy from said series network and
means for varying the first of said capacities at
signal frequency to produce amplitude modula-
tion of said wave energy.

3. In a system for varying the phase of wave
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energy at signal frequency, a network including
parallel resistance and capacity, a second network
comprising series capacity and inductance con-
nected in series with said first named network,
means for applying wave energy to the free termi-
nals of said networks, means for deriving wave
energy from said series network and means for
varying said series capacity at signal frequency

. to produce phase modulation of said wave energy.

4. In a system for varying the phase or ampli-
tude, or both, of wave energy at signal frequency,
an impedance network including a variable con-
denser, a second impedance network also includ-
ing a variable condenser and connected in series
with said first named network, means for apply-
ing wave energy to the free terminals of said net-
works, means for deriving wave energy from said
second network and means for varying the first of
said condensers at signal frequency to produce
amplitude modulation of said wave energy, means
for varying the condenser in said second network
at signal frequency to produce phase modulation
of said wave, both of said condensers being simul-
taneously variable to produce simultaneous phase
and amplitude modulation of said wave energy.
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