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Television camera tube including a stigmator for beam correction.

6D A television camera tube (1) includes a stigmator (30),
preferably an eight-pole stigmator, which precorrects the electron
beam (15) so that beam defects which accur during deflection, for

example, astigmatism and coma, are minimized. The invention 2
can be used notably in a high-resolution television system such R -
as that used, for example, in medical diagnostic X-ray systems. . g
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Television camera tube including a stigmator for beam

correction.

The invention relates to a television camera
tube comprising an electron gun, an electron-optical
system for controlling and modulating an electron beam to
be emitted by the electron gun, and ﬁ-beam scanning system
for scanning a target by means of the electron beam.'

In known television camera tubes defects or aber-
rations occur in the electron beam due to the deflection
of the beam during scanning, said defects usually increas-
ing as the deflection angle is increased. Such defects are
notably beam astigmatism and coma. Due to these defects,
an electron spot becomes comparatively large notably at the
corners of the target where it exhibits a poorly defimned
shape. Consequently, for example, the resolution of the
tube at the periphery of the screen is considerably
inferior to that in the central part thereof. If the spot
shape at the centre is such that it does not limit the
resolution in that region, a compromise can be accepted as
regards the spot dimensions at the centre in order to
achieve an improved spot shape at the corners. It will be
apparent that this would be a bad compromise which cannot
be used in systems requiring a high resolution such as
high-definition television systems used for medical diag-
nostics. This is notably applicable to the television
camera tube of such a system. '

It is the object of the invention to mitigate
these restrictions; to achieve this, a television camera
tube of the kind set forth in accordance with the invention
is characterized in that a stigmator which dynamically
precorrects the electron beam is added to the electron-

optical system.
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A stigmator for electron beam correction is known
per se from Journal Ph. D. Vol. 7, 1974, pp. 805-81k. When
such a stigmator is used in a television camera tube pro-
vided with a beam scanning arrangement, the electron beam
can be precorrected in an angie-dependent manner so that an
acceptable electron spot is also formed at the periphery of
the screen. The resolution across the entire screen is thue
substantially increased and is also more uniform; for
example, in diagnostic X-ray images the amount of image
information is thus substantially increased so that the
radiation dose for the patient can -also be reduced.

The stigmator of a preferred embodimeht consists of
an eight-pole whose poles cah be controlled in pairs. The
stigmator is constructed notably as an electromagnetic
eight-pole; When an eight-pole stigmator is used, two pole
palrs of the stigmator can also be used for beam alignment.

The precorrectlon can be automatically performed in
a simple manner by measuring the control signals required
for optimum correction across the entire screen once and by
storing this data in a memory. This is notably applicable
in as far as the correction is independent of the local
image content, i.e. of the beam current and in this case
a correction signal can be formed as a function of, for
example, the excitation current for the deflection coils
of an electron-optical deflection system. When the correct-
ion is dependent on the local beam current, it can again be
automatically performed in a simple manner, but in that case
it is also necessary to include a signal component derived
from the beam current.

Some preferred embodiments in accordance with the

invention will be described in detail hereinafter with

- reference to the accompanying drawing.

Figure l1a of the drawing shows a television camera
tube and Figure 1b shows an associated stigmator.

Figure 1a shows a television camera tube 1 comprising
a cathode 2, a control grid 4, an anode 6, a final anode 8,
a gauze anode 10 and a target 12. All said components are

accommodated in an envelope 14 which comprises an entrance
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window 16 and a base 18 and serve to generate, control and
modulate an electron beam 15 to be emitted by the cathode.
In the envelope there are also provided an electrical
connection 20 for a signal electrode 22 and connections 24
for power supply and control of the electron gun. Around the
tube there are provided deflection means, coils 26, which may
may alternatively'be provided in electrostatic form within
the envelope, as well as focussing means, comprising coils
28, for which the same is applicable,

In the region between the control grid L4 and
the final anode 8 there is provided a stigmator 30 which
in this case comprises (see Figure 1b) eiéht poles or
rather four pairs of electromagnetic poles 32. The field
distribution ahd the operation of such a stigmator afe
described in detail in said article in Journ. Phys. D
and will not be elaborated upon herein. Two non-adjacent
coil pairs can be used for beam alignment in the tube, so
that additional facilities in this respect can be dispensed
with, It is an advantage of a stigmator which is arranged
around the tube that ils angular.position can be optimized
at a later stage; this benefits notably the beam alignment
but may also be advantageous for the precorrection signal,
because an opfimum and combined positioning of the deflec-
tion coils and the stigmator can then be performed. It may
then be advantageous, for example to make two coil pairs
coincide exactly with the diagonals of an image to be formed
on the target,; Notably for television systems in which the
electron spot in the undeflected position can be made just
small enough for it not to be the decisive factor
determining the resolution, for example in a high-
resolution system with a scanning raster with 1000 lines, a
substantially improved image can thus be obtained. It is to
be noted that a static precorrection imposed on the central .
spot, for example by operating in the underfocussing or over-
focussing mode, offers only a rather imperfect correction
for the deflected beam. The invention can thus also be used
to good advantage in systems in which the central spot is mnot

the decisive factor in determining the resolution.
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Such systems often utilize television camera tubes
having an enlarged target so that, without using the
invention, the desired gain in resolution is far from being
achievable because of the larger deflection angles, The
invention again offers a high-resolution image across the
entire screen in such a case.

Even though requirements imposed on the electron

spot in television monitors are usually less severe than in

a camera tube, considerable spot defects occur at the periphe~
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ry of the screen due to a combination of larger beam currents
and much larger deflection angles, As in the described
example, a stigmator can again offer a substantial improve-

ment in such a case.
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Te A television camera tube comprising an electron gun,
an electron-optical system for controlling and modulating
an electron beam to be emitted by the electron gun, and a
beam scanning system for scanning a target by means of the
electron beam, characterized in that a stigmator (30) which
dynamically precorrects the electron beam (15) is added to
the eléctron-optical system,

2. A television camera tube as claimed in Claim 1,
characterized in that the stigmator (30) comprises four
electromagnetic pole pairs (32).

3. A television camera tube as claimed in Claim 2,
characterized in that the stigmator is mounted so as to be
adjustable around the neck portion of the envelope (14) of
a television camera tube (1).

L, A television camera tube as claimed in Claim 2 or 3,
characterized in that two pole pairs of the stigmator act
as a beam alignment system, 7

5. A television camera tube as claimed in any one of
the preceding Claims, characterized in that a signal which
is derived from the excitation current of an electromagnetic
deflection system of the tube is used as correction signal
f&r the stigmator.

6. A television camera tube as claimed in any one of
the preceding Claims, characterized in that a signal which
is also derived from the local target beam current is used
as a correction signal'for the stigmator.

T A television camera tube as claimed in any one of
the preceding Claims, characterized in that there is '
provided an associated storage element for the storage of

precorrection signals.
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