March 24, 1936. M. OSNOS : ' - 2,034,769

FADING ELIMINATION
Filed July 28, 1930

Iy

40)\

SRR

- INVENTOR
MENDEL - 0SNOS

"ATTORNEY -

BY



5

10

15

20

25

30

35

- 40

45

Patented Mar. 24, 1936

UNITED STATES

2,034,769

PATENT OFFICE

2,034,769
FADING ELIMINATION

Mendel Osnos, Berlin, Germany, assignor to Tele-
funken Geselischaf{ fiir Drahtiose Telegraphie
m, b, H,, Berlin, Germany, a corporation of

Germany

Application July 28, 1930, Serial No. 471,116
In Germany August 13, 1929

2 Claims.

This Invention relates to methods and means
for reducing fading in radio telegraphy or pic-
ture transmission on short waves and is a con-
tinuation of my copending application Serial
Number 470,554 filed July 25, 1930.

In my copending application I have shown that

fading may be combated by the simultaneous:

emission of two or more carrier waves. This may
be attained by superposing on or modulating the
direct current plate potential of one stage of the
transmitter by alternating current potential. I
have also shown that the multi-wave condition
may similarly be produced by modulation of the
grid circuit.

I have found by experlment the following com-
binations prove to be very advantageous for the
reduction of fading, to wit:

1. Potential modulation in the crystal stage
combined with grid potential modulation in an-
other stage of the transmitter, say, in the stage
preceding the last.

2. Wobbling in the quartz crystal stage com-
bined with grid potential modulation in another
stage, say, in the stage preceding the last.

The latter combination method has proved par-
ticularly useful for picture telegraphy work.

In either instance, grid potential modulation
can be effected by the well-known method com-
prising the use of a rotating perforated disk of
the kind usually employed in picture transmission
work.,

Grid potential modulation, however, can be in-
sured also in some other manner, say, by parallel-
ing a periodically variable impedance or react-
ance most preferably a capacity in relation to the
grid of a tube of the transmitter whereby the
grid is periodically short-circuited wholly or
partly.

Anode potential modulation combined with grid
potential modulation is illustrated in Figure 1, and

crystal wobbling combined with grid potential

modulation is shown in Figure 2.

In Figure 1 a. c. sources 8 and 8’ produce the de-
sired potential variations. In Figure 2 periodi-
cally variable capacity T and alternating current

(CL. 250—1%)

source 8’ produce, respectively, crystal frequency
wobble and grid modulation.

Referring to the drawing more in detail, oscil~
lator circuits are provided with crystals 6, tuning
circuits 8, 4, neutralizing condensers 2 and block-
ing condensers 5. In Figure 1 plate potential
modulation is accomplished by alternating cur-
rent source 8, and in Figure 2 rhythmic variation
of the condenser 7 causes frequency wobble,

I claim:

1. In combination, a multi-electrode device
having an anode, a cathode, and a grid, the series
combination of a reactance and a piezo-electric
crystal connected between said grid and cathode,
means for continuously varying the effective value
of said reactance, and an output circuit con-
nected between said anode and cathode, another
multi-electrode device having grid, cathode and
anocde electrodes, said output cireuit being induc-
tively coupled to said grid and cathode of said last
device, and means effectively connected between
said last grid and cathode electrodes for modulat-~
ing the oscillations in accordance with signal va~
riations.

2. Signal transmitting means comprising a
thermionic oscillation generator tube having an-
ode, cathode and control electrodes, an oscillation
circuit connected between the anode and cathode
of said tube, a frequency determining circuit in-
cluding a piezo-electric crystal in series with an
impedance connected between the grid and cath-
ode of said tube to determine the frequency of the
oscillations produced in said oscillation circuis,
means for applying varying potentials to the grid
of said tube, means for continuously varying said
impedance Whereby said generated oscillations are
wobbled, another multi-electrode device having
grid, cathode, and anode electrodes, said oscilla-
tion circuit being inductively coupled to said grid
and cathode of said last device, and means effec-
tively connected between said last grid and cath-
ode electrodes for modulating the oscillations in
accordance with signal variations.
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