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1

The present invention relates to modulator
tubes, and more particularly to cathode beam

tubes wherein wave shaping targets are utilized
for the control and modulation of g time divided
carrier wave. A particular object of the inven-
tion is to provide structurally efficient targets in

the path of a cathode ray beam ftc serve as effec-

tive electrical wave controllers for these and
kindred purposes.

In the general mode of time division transmis=-
sion, the carrier wave is interrupted at a high
frequency rate. With such abrupt inferruption
of the carrier, the sidebands usually expand be-
yond the assigned limits, However, it-is found
that, the output products of the modulated car-
rier wave can be restricted to particular fre-
quency regions by controlling the waveshape of
the time divisions of the carrier wave. One in-
stance of modulation by this 'method is given by
P, Gray in his Patent 2,257,795, October 7, 1941.

Where these spectral limitations are observed,
it is hasic that, the waveshape of the interryption
be that of the curve of a cosine function, which
rises and falls from substantially a zero level in
a definite time interval. To illustrate this state
more clearly, reference is made to the periodic
envelopes at C, in Fig. 1, wherein, the peak mag-
nitude of each envelope corresponds to a statisti-
cal magnitude of the intelligence wave 3. How-
ever, in order to produce these envelopes free
of the varying changes of the wave 3, this wave
is first sampled in steady state clectrical guanti-
ties, as shown at B, which in turn modulate the
envelopes at C. The areas a indicate the wave
shape relations of the envelopes at C with respect
to the simple case-of unity modulation at A. In
order to convey the maximum amount of in-
formation allowed per given time, it is desired
that the periods b at C be filled in, However, in
either case, the carrier envelopes must be first
produced in periodic envelopes, as at C, in- two
-separate channels in alternate sequence, and the
outputs of the two branches combined for con-
tinuous operation. Such cperation requires gat-
ing means, so that the carrier is not interfered
with during the sampling periods b. However,
gating means in the prior art do not possess
ideal characteristics for this purpose, -as the
-waveshape must be -accurately -predetermined.
Accordingly, I provide targets of novel design,
which may serve as combined gate and wave
shapers, or modulators-in general.

In the drawings:

Fig, 1 shows a partly diagrammatic modulator
dube of the cathode beam type, .and schematic
circuit.arrangement for producing .wave .compo-
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left and sub-divides the section a.
ductive sectlon b, at termlnal ct, is electrlcally
,connected to a termlnal such as to have a short
,electrlcal path to the emlttlng cathode.
sub=divisions of the sectlon a con51st of a plu-

2

nents in accordance with the invention, and A,
Band C are waves involved in 1t

Flgures 3, 2b and 2¢ are various shapes of tar-
get structures in the cathode ray modulator tube

In Flgure 1, the modulator tube comprises a
vacuum envelope I8, heater element 27, cathode
element 28, an electron intensity control grzd 29,
focusmg gun 30, electrostatlc deﬂectmg plates 22
and 23, a cathode beam 11, a preshaped wave-
cont1ol target 23, and secondarily emitted elec-
tron collector anode 3f. The tuke I8 may be
fashmned in general as of various conventional
types, such as employmg a suitable type of gun
strucfure for electrostatlc focusmg, magnetlc
focusmg, magnetic deflection, and multiple stages
of electron acceleratlng anodes Details of vari-
ous shapes of the target 23 ancdes are shown in
Flgures 2, 2a 2b and 2c, with their active faces
parallel to the Dblane of the paper, and the elec-
tron beam 1T is 1ndlcated in its pOSItlon of nor-
mal ﬁow

In Figure 2, the target electrode is divided into
two sectlons @ and b. The sectlon b consists of
a unlform conduct1ve surface in the plane per-
pendwular to the flow of the beam 17, with a
central conductive strip 32, which extends to the
The con-

Both

rality of conductive strips 33 parallel to and ex-
tending outwardly from said central extensmn
strip 32 of the section b, and are positioned such
that the surface of each ‘elemental strip is per-
pendlcular to the axis . of the electron beam 17.

’The orientation of the target is also such that

the elemental strips §3 are ‘parallel to the dlrec-
tlon in whlch the beam | 7 is to be deﬂected by a
wave 34 equal to half the frequency of the sub-
carrier wave 2. Sub- ~carrier wave ig referred to
a wave having a frequency fm ab which the carrler

-wayve Is time divided. The elemental strrps 33in

both .sub-divisions of sectlon a are rnade to have
mutual conduc tance of some predetermmed value
by re51stance element a5, such that between the
two outgomg termlnals y and ¥’ and the cen-
tral terminal ¢t the vanatlon of conductance is
linear.

Making reference to the wave-contro]l action .

of the target electrode shown in Fig, 2, the elec-
tron beam (1 is deﬂected honzontally by a gate

control wave 34 havmg a frequency fm/2, so that

the beam prOJects over sectlon a durmg ohe half
perlod of the wave, 34, and pro;|ects over sectionb
durmg the next half cycle permd of the said- wave
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‘As mentioned previously, the section b has difect
electrical path to the emitting cathode, hence, the
horizontal shift of the beam at the normal cen-
tral position maintains ideally zero signal at the.
output terminals ¥ and ¥".

The elemental conductive strips 33 in Figure
2, section @, may be constructed in different ways
with the same results obtained as given above.
For example, the mutual conductance of the ele-
mental strips may he made reactive, instead of re-
sistive. This is shown in Figure 2b. The elemen-
tal strips 33 are made of metallic sheets stacked up
alternatively with dielectric material 42. The
gize of the metallic sheets 33, the spacing be-
tween each elemental sheet 33, and the dielectric
material 42 may be chosen to obtain a desired ca-
pacity between the outgoing terminals ¥ and ¥',
which are connected to the inductance {9 as
shown in Fig. 1. .

The targets shown in Figures 2 and 2b are de-
signed for balanced output operation; however,
they may alsoc be used for single ended operation,
and as shown in Fig. 2c. The elemental strips
33 may be devised either with capacitive or re-
sistive mutual conductance. The extreme lower
end strip in section a is electrically connected to
the conductive section b, and the outgoing termi~
nals are taken from the extreme upper end strip
of section @ and the conductor of section b, which
is the grounded terminal. The switching wave 34
" is applied to the electrostatic deflecting plates to
sweep the beam I1in a direction parallel to the
elemental strips 33. The sub-carrier wave 2 is
applied to the electrostatic deflecting plates to
sweep the beam T in a direction right angle to
the elemental sirips 38, and the magnitude of
the sub-carrier wave 2 is adjusted so that, at the
jower slope of the said wave the beam 1T reaches
to a point where the elemental impedance in sec-
tion @ with respect to the section b is zero. The
carrier wave is then modulated by the intelligence
D. C. components, such as shown at Bin Pigure 1,
and applied to the intensity control grid 29 for
the production of the desired waves at the out-
going terminals.
~ Having described my invention I wish it to be
understood that I do not desire to be limited to
the details as shown and described, as various
‘modifications coming within the scope of the ap-
pended claims will suggest themselves to & person
skilled in the art.

I claim: )

1. In modulator tubes of the cathode beam type
where the output of the beam current is con-
trolled by a target in the path of the beam, &
target which comprises first and second parts:
the first part comprising electron responsive
uniform surface and connecting means therefor
to return substantially all of the incident beam-
current to the original electron source; the sec-
ond part comprising a plurality of beam respon-
sive parallel strips adjacent to the first part and
said strips having mutual impedances in incre-~
mental steps of predetermined values with respect
to the said first part, in a sense that, the second
part presents to the beam an effective impedance
which at any one positiont in a dimension at right
angle to the said paralle] strips is a function of
the displacement of the beam from a normal po-
sition, and at said normal position the impedance
is substantially zero to the first part.

9. Tn combination, a modulator tube comprising
beam forming electrodes, a target in the path of
the beam, said target comprising first and second
parts: the first part comprising an electron re-
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‘Sponsive unifotm Surface and connecting means

therefor to return substantially all of the incident
beam current to the original electron source, the
second part comprising a plurality of beam re-
sponsive parallel strips adjacent to the first part
and said strips having mutual impedances of pre-
determined values and structural arrangement
therefor to electrically connect one elemental
member of the said strips to the first part, where-
by the second part presents to the beam an ef-
fective impedance which at any one position in a
dimension at right angle to the said parallel strips
is a function of the displacement of the beam from
zero impedance at normal incidence upon the
said elemental member, means to sweep the beam
to and fro upon the first and second parts in a
dimension parallel to the said stripsat a switching
frequency fm/2, means to simultaneously sweep
the beam in a dimension perpendicular to the
said strips at a frequency fm or multiple thereof,
in a sense that, the switching point of the beam
occurs substantially at incidence upon the said
elemental member, whereby the beam current
flows through incrementally changing divisions of
the total impedance of the said second part, and
said changing divisions are periodic functions of
the wave fm.

3. As set forth in claim 2, which includes in
combination, means to vary the strength of the
said beam incident upon the said target at a
carrier frequency, whereby said carrier is modu-
lated by the said functions while being swepb
across the said second part and being suppressed
during the sweeping across the said first part of
the target.

4. As set forth in claim 2, which includes in
combination means to vary the strength of the
said beam incident upon the said target by intel-
ligence waves, whereby the said periodic func-
tions are produced in various peak magnitudes
corresponding to statistical levels of the said
waves.
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