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In order to modulate the amplitude of high
frequency- oscillations the carrier: proper may in
a well-known manner be composed of two vectors
whose quantity and phase vary.in dependency

5 upon the modulation freguencies.

For effecting such a modulation the carrier
frequency is in accordance with the invention led
to the one diagonals of two bridges which are
formed of ohmic resistances and capacitive re-

10 sistances, i. e. so-called capacitances, and to
whose other diagonals circuits are connected that
act on a push-pull arrangement, the ohmic re-
sistances of the bridges being varied in the
rhythm of the modulation.

The invention is described hereafter by way
of example, reference being had to the accom-
panying drawings in which— :

Fig. 1a represents a circuit arrangement show-
ing the principle of the invention, Fig. 1b is a
diagram relating to the operation of this arrange-
ment, Fig.:2 shows three diagrams which like-
wise refer to the operation thereof, Fig. 3a dia-
grammatically represents a modification of the
arrangement illustrated in Fig. la, Fig. 3b is a
diagrammatic representation of a modification of
the arrangement shown in Fig. 3¢, Fig. 4 diagram-
matically -illustrates a transmitter embodying
features of the invention.

The carrier frequency arriving from the con-
trol transmitter S is led to-a high frequency
transformer TH, after having eventually been
amplified sufficiently. ‘In the secondary circuit
of T{ two bridge arrangements I, IT are included
over the diagonals A, B. Each of these bridges
comprises two chmic resistances Ral, Ra2 or Rbl,
RbZ and two condensers Cal, Ca2 or Cbl, Cb2.
Connected to those diagonals, C,D of these
bridges not fed from T! are high frequency
transformers T2, T3 which serve to feed a push-
pull arrangement U. By dimensioning the re-
sistances and capacities. properly the. arriving
high frequency vector is turned by 90°, as will
be seen from Fig, 1b. This is the case if

1 1 1 1
wCal “wCa?2 Ch wCh2

The bridges I and II commonly connected to
the transformer T on the secondary side are
of such resistance and capacity values that the
derived tensions at one bridge are shifted by
+90° and at the other bridge by —90° over the
primary tension. In the push-pull connection
there results a tension shifted by 180° the re-
sultant of which is zero as shown in the present
case. Fig, 10 is showing corresponding dia~
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grams for the bridges. The arrow A represents
the secondary voltage at the bridge I, the arrow
B the secondary voltage at bridge II, whereas the
arrow directed vertically towards the top repre-
sents the voltage applied thereto. The angles
ol and ¢2 result from the current diagrams
shown for both bridges. The resistances and

- condensers shown in Fig. la are marked by
dotted lines and the designations for the current
vectors correspond with the designations applied 10
to the resistances and condensers in Fig. 1a.

The modulation is effected by changing the
resistances Rat, Ra2, Rbl, Rb2 from the fixed
value RalI=Ra2I=RbiI=Rb2I to a higher
value. , . 18

‘When using an infinite resistance the phase
angle would become zero, which does not happen
in practice. Fig. 2 is showing the current dia-
grams for both bridges in which the individual
resistances and condensers are drawn in for a 20
better characterization, bearing the same desig-
nations as those shown in Fig. la. The resist-
ances Ral, . . . are represented relatively by two
resistances, namely, by a stationary resistance:
RaII and a variable resistance RalIl according 25
to the above statements. By changing these
variable resistances also the position of the vector
determining the angle ¢ may be changed. In
the diagram further shown in Fig. 2 it is de-
noted how the phase angle becomes smaller when 30
the resistance is increasing. The angles ¢, ¢3,

b result from an increase of the resistances Ral
and Ra2. The angles ¢2, ¢4 and ¢6 correspond
with the enlargement of the resistances Rbl and
Rb2. From the position of two vectors belong- 35
ing together, for instance of those formed by
angles ¢3 and o8, there results the size of the
resultant vector combined of them. The vector
shown in the middle as to its size corresponds
approximately with the single vectors corre-~ 40
sponding to 8 and 6. When using ¢3=¢4 and
¢5=8<90° respectively the resultant is no longer
zero but determines the value of the carrier fre-
quency required for amplitude modulation.

The resistance variation in the rhythm of the 45
modulation amplitudes is according to a further
feature of the invention effected by means of
electronic tubes. The principal arrangement of
the bridges is shown in Figs. 3a, 3b, whilst Fig.

4 represents a complete transmitter inclusive of
the bridge arrangements.

According to Fig. 3¢ the ohmic resistances of
the bridge are replaced by the inner resistances
of the valves. In order to change the inner
resistance of the valves in case of modulation,
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the modulation frequency is led to the centres
of the valves over the low frequency transformers
HIi ... H4. The high frequency is kept away

from the transformers by means of connecting

thereto high frequency chokes.

In order to compensate the rectification effect
of the tubes, each resistance consists of two tubes
which are grid-controlled and whose anodes and
cathodes are connected in the manner shown,
the anode of each tube being in connection with
the cathode of the other tube, viz. connected to
the same point. When using only one valve in
a bridge branch, the resistance of the valves
would chsnge in the rhythm of the applied high
frequency whereby the phase of the high fre-
quency itself would be changed continuously. By
the fact that a cathode and an anode of the
valves are connected with each other they are
parallel for the high frequency and their resist-

ance is constant with respect to the high fre-

quency. JFor the voice frequency however the
valves :are connected in series. On modulation
the working point of each valve is shifted in the
rhythm of modulation. The low frequent mod-
ulation is supplied over auxiliary low frequency
transformers Hi, 2, H3, H4. The primaries
of HI, H2, 13, H4 are connected in parallel and
in such a manner that on the one hand all the
grids -and on the other hand all the cathodes
are connected to the same side. Instead of the
grid-controlled tubes diodes may be arranged
which are given the required anocde biases.

The arrangement according to Fig. 3b differs
from the example shown in.Fig. 3a¢ in this that
in the case of Fig. 3b diodes are employed and
that the low frequency is supplied at the anodes.
According to Fig. 3¢ the control of the inner re-
sistance of the valve has been effected by the
grid through the use of transformers. Bui also
the inner resistance of the valves may be changed
by varying the anode direct voltage in the rhythm
of modulation. Sucha connection is shown in
Fig.- 3b. The anode direct voltage Ea is varied
over the low frequency transformer M in the
rhythm -of modulation. By _special chokes con-
nected to the valves the high frequency is re-
tained and is prevented from flowing off over
the direct current source as well as the two bridge
branches are prevented from influencing each
other. The variable resistance disposed in the
- line is adapted to serve for the adjustment
of the exact working point. In these two figures
the inductance connected across diagonals C—D,
which may be the primary of a transformer, is
for supplying energy to a load circuit. The cir-
cuit elements are evident from the drawings.

The arrangement may be adjusted for a pre-
determined at rest value of the carrier with the
aid of the at rest current of the tubes of the bridge
arms, this being effected by varying the continu-
ous anode voltage, but may be adjusted also by
means of the capacities disposed in the bridge
arms,

‘two bridge branches.
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Should the amplitude of the phase-controlled
vector not remain constant or a change corre-
sponding to predetermined laws be desired, then
5 variation of the amplitudes may be attained by
varying one of the resistances of the bridge arms
not to the same extent as the other or in the
limiting case by keeping it constant.

Figs. 1b and 2 are showing arrangements in
which the resistances are equally varied in the
If for instance one resist-
ance s left constant whereas the other one is
varied, there are not only changed the phases of
the derived voltage over the applied voltage, but
there occurs also an amplitude variation.

In the transmitter arrangement shown in Fig.
4 the carrier frequency of the control trans-
mitter S is led to bridge arrangement of the kind
represented in Fig. 3b. To these a push-pull ar-
rangement U is connected.

What is claimed is:

1. In an arrangement for modulating the am-
plitudes of electric- waves, the combination of a
high frequency source with two bridge arrange-
ments, each comprising oppositely disposed ohmic
resistances and . oppositely disposed capacitances,
means connecting ‘said high frequency source to
a diagonal of each of these bridges, a plurality
of electronic tubes connected in push-pull rela-
tion, means interconnecting the input of the

push-pull tube arrangement with the other di- 5

agonals of said bridges; and means for varying
said ohmiec resistances in the rhythm of the mod-
wlation amplitudes. ‘ ’

2. An  arrangement according to claim 1,
wherein the said ohmic resistances are con-
stituted by electronic tubes controlled by said
modulation. T

3. An arrangement according to claim 1
wherein each of said ohmic resistances com-
prises two electronic tubes and means for con-

"necting the anode of each tube with the cathode

of the other tube.

4. An arrangement according to claim 1
wherein each of said ohmic resistances com-
prises two electronic tubes, means for connecting
the ancde of each tube with the cathode of the
other tube and common voltage sources for feed-
ing sdid tubes.

5, An arrangement according to claim 1
whérein means is provided for varying said ohmic
resistances dissimilarly in order to produce am-
plitude variations following a predetermined
law.

6. An arrangement in accordance with claim

1 wherein means is provided to regulate the con-
tinuous anode voltage in order to adjust the
rest value of the carrier.

7. An arrangement in accordance with claim
1 wherein said capacitances are variable so that
by regulation ‘thereof the at rest value of the
carrier may be adjusted.
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