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Braun tubes or similar cathode ray tubes, es-
pecially when employed in television systems,show
the drawback that the light-spots, particularly
in the case of greater deflections of the beam or
bundle of electrons, are distortions of the desired
image points. Careful researches have proved
this to be mainly attributable to two causes. Let
us consider these in the first place and with ref-

b

erence to the Fig. 1 of the accompanying draw-

ing.

Fig. 1 is a diagram illustrating the cooperation
of beams of electrons with a screen receiving
them. Fig. 2 diagrammaticaly shows an exam-
ple of an arrangement adapted for effecting the

- invention.

If for instance the concentration of a beam
of electrons, represented by the lines f, 2, 3, is
ideal and, as shown in dotted lines, adjusted to
accord. with the axis point A on the screen S,
then as shown in full lines the concentration of
a deflected beam is no longer ideal even if the
deflection ifself is so. The extent to which the
concentration is different from the ideal condi-
tion depends on the shape or form of the fluores-
cent screen S that for instance is the flask bot-
tom of a Braun tube. Thus in the case of a
plane receiving-surface of the screen S the light-
spot will be enlarged whenever the beam of elec-
trons is deflected, because the spot B where the
beam hits upon the screen is farther away from
the centre of deflection C than is the spot A. The
distance between the spot of light on the screen
and the point of deflection of the beam is in gen-
eral different, depending upon the size of the
angle of deflection. This phenomenon would not
occur if the receiving points on the screen were
equidistant from the centre C, that is to say,
if the receiving surface of the screen were so
curved that the distances between the light-spots
and the centre C were in each case of the same
length, or in other words, if the light-spots were’
in circular relation to each other. Such re-
quirement however can in most cases not be met,
this being due to reasons based in the manufac-
ture of glass articles. Hence these distances are
in general different from each other, so that the
optical system or in other words the concentra-
tion of the beam can only with respect to one
image point be adjusted to be of the highest pos-
sible efficiency. The other image points will be
more or less enlarged, depending upon the angle
of deflection, since they are produced either be-
fore the point of concentration or thereafter.
This phenomenon of course proves to be very

5 intense if plane fluorescence-images, which are
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in a vertical or slanting relation to the beam, are
concerned, irrespective of whether the mode of
viewing the image is in looking through the screen
or looking from the other side thereof.

The second cause entailing distortions of the
light-spots is due to the fact that at C the beam
to be deflected is of a finite, that is to say not of
an infinitely small cross-sectional area, the con-
sequence of this being that under the influence
of a deflecting fleld, produced for example by
means of plates E in a well known manner, elec-
tron rays such as those represented by the lines
I, 2, 3, are each in another field of potential.
These rays are thus caused to differ from each
other in their speed, and consequently the con-
centration which in the case of non-deflection, i,
e., at A, is ideal, can in the case of deflection not
be said to be ideal. The distortion then imparted
to the spot of light is not symmetrical but asym-
metrical. The spot is caused to change from a
circular shape to an elliptical one. This distor-
tion may be decreased in a well known manner
by varying the focal distance of the lens system.

According to the invention the said drawbacks
are overcome by controlling the concentration of
the beam of electrons in dependence on the angle
of deflection.

In Fig. 2 the letter D denotes a Braun tube.
The deflecting system is shown in a diagram-
matic cross-sectional view. The deflection is
effected with the aid of the plates E represented
also in Fig. 1. The voltage for controlling the
.deflection is led to the primary of a transformer
T. The circuits, tripping devices and the like,
necessary for this purpose, are not shown since
they are immaterial to the idea of the invention.
Connected in parallel with the plates E a poten-
tiometer PI, P2, is arranged from which an auxil-
iary control voltage is derived in order to con-
centrate the electron beam in dependance on the
deflecting-angle. The concentration system is
for the sake of clearness represented on the left
In Fig. 2. In the case illustrated, magnetic
means. of concentration are employed. The
winding of the main concentration field is desig-
nated H. The intensity of this field is adjusted
with the aid of a regulable resistance R!.

In addition to such main concentration an
after-concentration is effected by means of a
second fleld whose strength depends upon
the angle of deflection and whose winding is de-
noted by Z. To this additional field the control
voltage derived at Pi, P2 is conveyed over a recti-
fler G. The requisite adjustment of the amount
of focus correction is effected with the aid of a
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regulable resistance R2. The rectifier is of the
two-way type in order to ensure that it is utilized
to the greatest possible extent and above all to
obtain a rectification effect as complete as pos-
sible,

The rectifying or detecting action of rectifier
G results in chenging the focal length in the
same sense whether the deflecting potential be
positive or negative. This is essential for prop-

erly conforming the change of focal length to

the shape of the screen. For example, with the
simple flat screen arrangement having a normal-
1y perpendicular beam as shown in Fig. 1, the
focal length must be lengthened when the beam
is deflected upward and must again be lengthened
in the same degree when the beam is deflected
downward from its normal position. The rec-
tifier G serves to give such effect.

For screens of other shapes and/or angular

positions the amount of correction and even the

sense of the correction (i. e., whether 2 lengthen-
ing or shortening of the focal length) may be re-
quired to be different and/or the corrections for
positive and negative deflecting may ke required
to be unequal. In such cases the action of the
rectifier G is not so simple as in the above ex-
plained arrangement of Fig. 1. Buf even in such
more complex arrangements the two way rec-
tifler & may be adjusted by means of potenti-
ometer Pi, P2 and resistor R2 to operate in gen~
erally the same way to modify the deflection po-
tentials so as to conform with the change in focus
required for the particular shape and position of
the screen.

Tt is a question of convenience if from the de-
flecting-angle zero onwards the additional field
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is made to aid the main field or to act in opposi-
tion to it, because the field of main concentration
can of course be so adjusted that the sharpest

concentration shall be either in the centre of the .

image or at the edges thereof.

The invention can be effected in connection
with | electromagnetic concentration and with
electrostatic concentration as well. In the lat-
ter case symmetrical as well as asymmetrical
electrostatic lenses may be employed. Further it
may be mentioned that the invention is adapted
for use in both directions of deflection.

What is claimed is:

1. ‘A cathode ray tube comprising a source for
producing a beam of electrons, means for de~
flecting said beam through different angles un-
der control of a deflecting voltage, means for
concentrating said beam to produce an image at
a distance from said source, means including a
two way rectifying means connected between said
deflecting means and said concentrating means
for deriving a control voltage from said deflect-
ing voltage, and means for altering the effect of
said concentrating means in step with the de-
flection: of said beam to reduce distortion of said
image due to said deflection, including means for
supplying said control voltage to said concentrat-
ing means.

2. An arrangement in accordance with claim 1
wherein said rectifying means has two control
grids and potentiometer means is provided for
applying to said grids two different poterniials de-
rived from said deflecting voltage.

WALTER ROGOWSKI.
PETER DESERNO.
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