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" This invention relates to devices for reproducing im-
ages, more partlcularly for reproducing .colour television
images, comprising cathode-ray tubes having three elec-
tron. guns,

For many purposes it is desirable to have a cathode-
ray. tube comprising three electron guns. Such is the
case more particularly for reproducing colour television
images.
been made for the construction of such tubes, in which
the arrangement of the electrode systems for producing
the. cathode rays, which systems are referred to as elec-
tron. guns, is dependent upon the way in which the images
are-produced. One of the tubes most known comprises
three electron guns, the axes of which are directed ac-
cording to the edges of an equilateral prism. It has also
been suggested to arrange the three ‘guns in such manner
that their-axes extend in parallel and in one flat plane.

Tubes: of the last-mentioned kind comprising three
parallel guns are known for both oscillography and re-
producing colour. television images.  The object of the
first.kind of tubes is to-record simultancously three oscil-
lograms, so that it will be easily understood: that each
gun for: this purpose comprises- one or mere deflection
systems.. In the above-mentioned tubes for colour. tele-
vision comprising three guns located-in- one plane, each
gun: comprises a set- of deflection electrodes of its- own.
The three sets of deflection electrodes permit of directing
the three beams to one point on a “collector.” In ‘the de-
vice concerned the “collector” or electron-receiving screen
comprises a luminescent screen and a grid of parallel
wires which is arranged in front-thereof and which pro-
duces an image of line structure. All three electron
beams in this case are directed to the same area of the
grid. In the description following hereinafter of the de-
vice according to the invention, the term “collecting or
electron-receiving screén® must not be understood:to mean
solely the-screen serving to produce the visible. image.
For certain systems the “collecting or electron-receiving
screen” is actually only-the. luminescent screen, but for
other systems the “collecting’ or electron-receiving screen”
isa perforated electrode, for example a grid, arranged in
front of the luminescent screen. In the- first-mentioned
systems the- three beams: are thus required to be directed
to the same point on the luminescent screen, whereas in
the other systems it is more common practice to direct
the beams to the same area of the perforated- electrode.

In the: above-mentioned colour television_ tubes, com-
prising three guns, it is mecessary for the three cathode

rays to be directed to the same point on the collecting
" screen, even if the beams are deviated or scanned across
the screen to produce. a raster-like image. This may be
realized owing to each beam. having a deflection or scan-
ning system of its-own, but it; is then necessary to apply
deflection voltages. of particular shape to the said systems.
Said voltages are required to.be: highly asymmetncal for
writing a symmetrical raster:

A device according to the invention exhlblts the above-
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i
mentioned disadvantages to a greatly reduced extent and
also affords some other advantages.

A device according to the invention for reproducing
images, more particularly for reproducing colour televi-
sion images, comprises a cathode-ray tube having three
electron guns producing three electron rays or beams
which scan a collecting screen under the action of a
deviation or scanning field, common to all rays and com-
prising two relatively almost perpendicular components,
which rays are always convergent upon leaving the three
electron guns and which are located in a flat plane upon
entering the deviation field. The device exhibits the
characteristic that one component of the deviation or
scanning field is parallel to the intersecting line of a plane
at right angles to the axis of the tube and the plane of
the cathode rays and is also characterized in that two out
of the three electron guns each comprise an electrostatic
deflecting system having applied to it voltages such that
the meeting point of the three cathode rays is always
located on the collecting screen.

The term “deviation” is to be understood in- this de-

scription to mean the common deviation or scanning of
the three rays for producing the image raster. The term
is to be understood tc mean the action
exerted upon the electron rays to give them the correct
direction before entering the common deviation field.
- A device according to the invention affords the advan-
tage that the deviation system may have applied to it
simple voltages or currents of the usual shape, for ex-
ample saw-tooth shape. Owing to the three electron
rays, upon entering the deviation field, being located. in
one-plane, the advantage is obtained that, if for a deter-
mined mtens1ty of the deviation field the rays meet at one
point, such is always the case, apart from the error
referred to as coma, even if the deviation is varied. "When
the three electron rays are regarded as parts of one beam,
it can thus be said that any interfering astigmatism does
not occur. However, one error still remains, viz. that
the geometric position of the meeting point of the three
rays is not a flat plane but falls along a curved surface.
This constitutes a disadvantage, since the coilecting screen
can usually be regarded to a first approximation as a flat
surface.

Since two electron guns comprise individuzl deflecting
systems, it can primarily be ensured that the rays meet at
one point on the collecting screen for a determined
strength of the deviation field, and furthermore the neces-
sary correcting voltages may be applied to the said de- -
flecting systems, so that the above-mentioned curved
surface is deformed so as to coincide with the collecting
screemn.

In a determined case. it is even not necessary to aply
voltages to the deflecting systems for bringing the three
rays together at one point on the collecting screen, namely
if the three electron guns are arranged at an angle to
one another such that the axes of the guns already meet
at one point on the collecting screen without voltages on
deflecting systems. It is then only necessary to apply
simple correcting voltages to the deflecting systems to
ensure that the rays, when the deviation field is switched
on, actually meet on the collecting. screen.

Arranging the electron guns at an angle has a disad-
vantage, since in this case the space occupied by the
electron guns is large with respect to the space occupied
if the three guns are arranged with their azes in parallel.
It is thus frequently more advantagecus to arrange the
three guns with their axes in parallel and to- ensure by
means of direct voltages on the deflecting systems that
the three rays meet at a point on the colleciing screei
when the deviation field is not switched. on. )

It is naturally immaterial which two out of the three
electron guns are provided with deflecting plates, since
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the direction of one electron ray may always be re-
garded as the correct direction, so that the other rays may
be directed to the point at which the first-mentioned ray
strikes the collecting screen.

If the axes of the three guns are located in paralle] in
a flat plane, it is very advantageous to provide the outer
guns with deflecting plates, it then being possible to di-
rect the central gun to the centre of the collecting screen.
The whole structure of the electrode system -is thus ren-
dered symmetrical and hence simple.

Since  the electron rays are located in a flat plane,
they need be deflected only in this plane. - If there should
be small deviations bringing the rays outside this plane
before reaching the deflection electrodes, they can be
moved back into the plane by carrying out a correction
with the use of magnets provided outside the tube. As
before, the direction of one of the electron rays is usually
regarded as the correct direction, the other two. electron
rays being deflected magnetically, so that all three rays
come to lie in one plane. Preferably the two outer elec-
tron rays are thus influenced by magnetic means. How-
ever, in this case it is necessary for the central electron
ray to be screened magnetically. This screening may
consist, for example, of a ferromagnetic envelope sur-
rounding at least part of the central gun. However,
as an alternative, it is possible for one electrode of ‘the
central gun to be manufactured of ferromagnetic ma-
terial.

In order that the invention may be readily carried into
effect, it will now be described with reference to-the ac-
companying drawing, given by way of example, in which:

Fig. 1 shows a cross-sectional view of a cathode-ray
device of the invention;

Figs. 2 and 3 orthogonal cross-sectional views of a
modification.

In the figure, the cathode-ray tube comprlses a cyhn—
drical neck 1 and an adjoining conical portion 2, closed
by a slightly curved window 3. The latter is covered
on its inner side with a luminescent layer 4 serving as
the electron-receiving screen. Arranged inside .the ‘neck
1 of the tube are three rectilinear parallel electron guns,
the axes of which are located in one flat plane, i. e., the
plane of the drawing. All three guns, except the de-
flection plates of the two outer ones, are identical, so that
one gun only is provided with reference numerals for the
sake of clarity. In this gun 5 indicates the cathode, 6
indicates the control grid, 7 the accelerating anode and
8 the anode. This portion of the gun produces an elec-
tron current which is already slightly beamed but which
is concentrated still further in order to obtain a very
small focus. = This concentration is- effected  with the use
of electrodes 9 and 10 which, together with the electrode
8, constitute a lens system. For this purpose it is, of
course, necessary to apply suitable voltages to the elec-
trodes 5 to 10 inclusive. However, this has no concern
with the invention as such, since the gun is built up in
a fully conventional way and also included in a circuit
in known manner. = It is thus also possible, for example,
to utilize so-called tricde systems, in which an accelerat-
ing anode is not present.

The cathode-ray tube shown comprxses two sets of
deflection plates 11, 12 in the two outer. electron guns.
Furthermore, the figure shows a set of coils 13, 14 by
which the three rays or beams produced by the electron
guns are jointly deviated in cne direction perpendicular
to the plane of the drawing and caused: to scan the screen
so that the raster is written on the luminescent screen 4.
The other set of coils for the deflection in the plane of
drawing at right angles to said one direction is not
shown for the sale of clarity. As-will be noted, one
deviation field component extends in the plane of the
three guns but at right angles to their axes. By applying
suitable direct. voltages to the deflecting systems 11, 12
it may be ensured that, in the rest or center positions, the
three electron rays converge to ‘meet at one point 15 at
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the centre of the luminescent screen 4. The device once
thus adjusted; the three rays always meet substantially
at one point, even if deviating currents are supplied to
the deviation coils to cause ‘the converged beams to
scan the screen. In order to arrange for these points
always to be located on the luminescent screen 4, it will
in many cases be necessary for the deflection systems 11,
12 to be supplied, in addition, with. correcting voltages,
which are derived from the voltages providing the cur-
rents in the . deviation. coils.
tive, the luminescent screen 4 may be given a curva-
ture such that the meeting podint of the three rays. is

always located on. the luminescent screen without cor-

recting voltages on the deflection’ systems 11, 12, In
this case it is necessary.only to apply dlrect voltages to
the deflecting systems 11, -12.

As pointed out before; there-is the possibility that the
three ‘electron rays or beams may not maintain their
single ‘planar relationship.: - Figs. 2 and 3 show a modi-
fication for restoring this relationship.  The part of the
device shown in these figures is that in the vicinity:of
the deflection systems 1%, 12.  As illustrated, magnets
22-and 23 can be provided alongside the envelope ad-
jacent the two outer beams’ to:provide magnetic fields
to correct' the positions of  the outer’ two beams, i. €,

. “adjust the positions of the outer two beams so. that they
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lie in a single flat plane with the center beam. - To avoid
influencing the course of the center -beam, a ferromag-
netic member 21 can be provided to surround the center
beam and thus shield it-from external magnetic. fields.
If desired, further shielding of the center beam can be
obtained by constructing the electrode 160 also of ferro-
magnetlc material.
What is claimed is:

1. An- electrical device comprlsmg a cathode-ray tube
including an electron-receiving screen, means including -

three electron guns within said tube producing three elec-
tron beams lying in as single flat plane, deviation-field-

producing means common to said three electron beams

for causing said three beams in said single plane jointly
to scan said electron—recelvmg screen, said deviation-
field-producing means establishing a field having substan-
tially two perpendicular components, one of said perpen-
dicular components being parallel to the single plane. of
the beams and also substantially at. right angles to the

axis of the tube, and electrostatic. deflecting. means. as- -

sociated with each of two  of said electron guns for
causing the beams produced. by said two guns to be di-
rected substantially to the-same area of said screen- as
the beam from the third gun. . .

2. An electrical device as set forth in claim 1 wherem
the three electron guns are located such that their axes
intersect the screen at a common:point.

3. An electrical device for producing color telev1sxon ‘

images, comprising a cathode-ray tube including an elec-
tron-receiving  screen,. three electron  guns within said
tube and located substantially in a single flat plane and
substantially - parallel to -one- another, deviation-field-
producing means common ' to, said: three electron beams
for causing said three beams jointly to scan said screen,
said three electron beams: lying-in: a’ single flat -plane
when they traverse the deviation-field, said: deviation-
field-producing means producing’ a field within said
tube constituted of two substantially perpendicular com-

ponents, one ‘of  said components -extending parallel to

the plane of the three beams and” at right angles to the
axis of the  cathode-ray ‘tube,: the other perpendicular
component being also at right ‘angles to the tube, and
electrostatic deflecting means ‘associated with each of the
two outer electron guns for causing the beams produced
by said two guns to coverge to the same point at the
screen as the beam from the-central. gun, said last-named
means lying on the side of ‘the deviation- ﬁeld-producmg
means remote from said screen.

4. A device as set forth in claim 3 Whereln the deflect-

However, as an alterna-
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ing means includes a pair of flat deflection electrodes
associated with each of the two outer guns,
5. A device as set forth in claim 4 wherein magnets

6
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one electrode of the central electron gun is constituted
of ferromagnetic material to shield the electron beam 10
produced thereby from the field produced by the magnets.
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