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3 Claims.

This invention reiates to modulators of the v

type employing an electron beam tube.

An object of the invention is to devise an ar-
rangement for modulating the output cuirent of
an electron beam relay in which the beam is al-

R 2
A suitable source of carrler wave represented

- by the generator. 7 is appled to deflecting means,
~such as the pair of plates 8, for deflecting the

ternately deflected between two spaced anodes or . .

targets by means of a carrier wave. .
A further- object of the invention is to de-

vise & modulator in which the modulated current -

is formed of positlve and negative pulses of the
same amplitude but of varying duration.

A further object of my invention is to devise
an electron beam-type modulator in which the
output of the modulator consists of g series of
pulses having a fixed pulse frequency but of vari-
able pulse-duration, ' ,

The objects of my invention ere attained by
employing & cathode ray tube provided with two
spaced anodes or targets between which the beam

- s alternately deflected by means of s cayrier wave

applied to suiteble beam deflecting means. The
modulating wave or signal is applied {o vary the
mean position of the beam with respect to its noy-
mal or neutral position. The arrangements is
such thet s small deflection of the beam from
its neutral position causes the output wave to
reach iis maximum value quickly snd remain af
this value throughout an oscillatory excursion.

My invention may be explained by reference to
the accompanying drawing in which :

.~ Figure 113 o schematic circuit diagram of one’
embodiment thereof;

Figure 2 Is 2 developed view of the twe ter-
get; for exvlainiag the action of the modulator:
an .

Figure 3 15 o serles of four curves which {liug-
trate the operation of the iInvention.

Referring to Figure 1, ! indicates the envelope
of an eléctron besm tube having an electron gun
2 for producing a concentiated electron beam 20
which is normally directed along an axls pass-
ing between iwo spaced anodes § snd 4 lceated in
the other end of the tube. These ancdes ave
‘provided with extensions 3¢ and 4e¢ exiending
back towards the gun 2 in substantially parailel
relation, and these exiensions are for the pur-
Dose of intercepting the beam at ail engles of
deflection. ] :

Anodes 8 and 4 are connected through suitebls
resistance elements 8b and 8 to the positive ter-
.minal B of & sultable source of space current.
These anodes are also connected to o sulteble

load circuit, preferably through an emplifer 8,
. The gun 2 is connected to the negative terminsl
of the shace current supply.
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-electron ‘beam alternately between the anodes
3 and 4. A kecond deflecting system, such as
the pair of plates 8, is also arrenged to deflect
the beam in the same plane as the plates 8,
and these plates are energized from a sultable
slgnal source represented in the drawing by the
microphone {8 which is energlzed from battery
i!, and the volce currents from the microphone
are applied to the plates § afier being ampli-
fled at 12. It is obvious that megnstic deflesting
systems may be employed for the carrier and
signal waves {f desired,

In Figure 2 I have shown the two mnodss 3
and 4 in developed position for the wurpose
of fllustrating the extent of defleciion of the
beam under different conditions of spplied signel.

The curves of Figure 3 {llusivate the wave
form obteined across the anodes § and 4 undsr
different conditions of epplied signal

- Operation of the srrangement shown in Figurs ‘
1 is ag follows: It will be understood that the
signal wave may be s periodic wave or o vary-
ing potentinl of elther polarity, but its rate -of
change will normally be quite low with yeference
to the.frequency of the source 7. Normelly, the
electron beam 2a will be directed hetween the
two anodes 8 and § by suitable beam concenirat-
Ang and directing means not shown. With the
beam in its neutral or normel positicn, sn aousl
quantity of electrons will impings upon the sne
odes 8 and 4§ and there will be ne difference of
potential applied to the outpus circuit, The nor-
mel position of the beam is shown at 8o fu Mig-
ure 2. - Assume that s sine wave shown in curve 4,
‘Figure 3, is applled to the dedection plates 8,
the beam will be deflected alternately from one
anode to the other at the frequency of the car- -
rler wave. Where the positive and negative ai-
ternations of the wave are the same, ths beam .
will be deflected to the same extent on the iweo
anodes, and this 1s shown in Figure 2 by the de-
flection of the beam from the nermal position
8o to the position & on the ancde § for the pnsi-
tive ‘carrier pulse and down to the posticn b7
for the negative carrier pulse. While the besm
‘Is impinging upon the anode 2 the putvut clrenit
will receive a positive pulse P ag shown In curve b,

" Figure 3, and while the beam impinges upon
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anode & the output circuit will receive o nega-
ilve pulse N. When the mean position of the
beam Is ot the point So in Figure 2, the vositive
and negative pulses of the output wave will have
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the same amplitude and will be of the same dura-
tion, sce-curve B, . ,

Assume now that the signal source applies a
potential to deflection plates 8 to move the mean
position of the beam from the point So up to

the point Sc in Figure 2 so that the' beam nor-

mally strikes the anode 3. The value of the
signal potential! applied to the deflection plates 9
-1s represented by the line Sc in Figure 3. 'The
wave shape of the output wave will be deter-
mined by the points at which the value Se of
Figure 3 Just cancels the value of curve a of
Figure 3 representing the carrier wave. As will

be seen from curve ¢ of Figure 3, the application

of the signal potential Sc in a direction to shift
the mean position of the beam onto anode 3
causes o lengthening of the positive pulses P
and a corresponding shortening of the negative
pulses N. . . ) .

When the applied signal has a greater value
to defiect the mean position of the beam to the
point Sd as shown.in Figure 2, the duration of

the positive pulses will be still further increased. -

When the deflecting force of the signal wave i8
equal to the defiecting force of the carrier wave
as shown by the line Sd in Figure 3, the positive
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pulses P will be of maximum durstion and the -

negative pulses will have disappeared, Under
. this condition, the position of the beam oscil-
lates about the point Sd in Figure 2 and the

extreme positions of the beam are represented by.
It- will be obvious that -

the points d’ and d’’.’
the action of the tube will be the same when the
applied signal tends to deflect the mean position

of the beam onto the anode 4, except that the

change in the duration of the positive and nega~
tive pulses will be reversed.

The amplifier § of Figure 1 will repeat the
wave form shown in Figure 3. If the output wave
is to be formed of positive pulses only, one side

of the output circuit would . extend from the.

anode 2 while the other side would extend from
terminal 8. If the output wave is to include
negative pulses only, one side of the output cir-
cuit will extend from the lead of anode 4 and
the other side from terminal §.

For steep wave-forms at the point of transi-
‘tion from positive to negative, and vice versa, the
gap between the two anodes should be small with

respect to the length of the anode or the maxi- .

mum swing of the beam, and the transverse
dimension of the beam In the direction of swing
should also be small with respect to the maxi-
‘mum swing. . ’ . . .
In the annexed claims the term “plane of said
ahodes” refers to the plane which Includes, or

a0

is parallel with, the longitudinal axes of the
anodes, \ _ o

I clalm: i

1. In combinafion,.an electron tube including
means for establishing an electron beam slong
& given axis, a pair of anodes arranged on oppo-

site sides of said axis, an output circult con--

nected to sald anodes in push-pull relation, a
defleciing system arranged to deflect said beam
in the plane of said anodes, a source of alternat-
ing current of fixed frequency, means for energiz-
ing said deflection system from said source to
alternately deflect the beam from one anode to
another at the frequency of said source and at
& constant amplitude, & second deflection system
arranged to deflect said beam in the plane of
saild anodes, and a source of signal current for
energlzing sald second deflecting system to shift
the mean position of said besm to one side or
the other of said axis in the plane of said anodes,
and said anodes having a dimension in the direc-

tion of deflection of saild beam relatively large

with respect to the transverse dimension of said
beam in the same direction. :
2. A combination according to claim 1 wherein
sald anocdes are elongated in their common plane
and serve to intercept said beam at all angles
of deflection. - .
3. In combination, an electron tube including

‘means for establishing an electron beam along.

a given axis, a pair of anodes arranged on oppo-

-site sides of sald axis, an output circuit connected

to sald anodes in push-pull relation, means for
alternately deflecting said beam from one anode
‘to the other at fixed frequency and -constant

_amplitude, and signal control means for shifting
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the mean position of sald beam in the plane of
said anodes, said anodes having a dimension in
the direction of deflection’of said beam relativély
large with respect to the transverse dimension of
said beam in the same direction. : :
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