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- This invention relates to combination mag--

netic and electric beam deflecting systems for
Braun tubes. :
The object of the invention is to provide a
6 system for deflection in two coordinates vertical
to one another, and to combine maximum sensi-
tivity with shortest length. Owing to the slight
expenditure for sweep circuits resulting there-
from and the small length of the electron tube
10 attainable thereby, considerable technical and
economic advantages can be obtained, for in-
stance when the tube serves as scanning or re-
producing member in television.
To attain its end the invention provides for
15 electric deflection of the cathode ray in one co-
ordinate, preferably in the one having the higher
frequency, and for magnetic deflection thereof
in the other coordinate disposed vertically to the
first. The main feature of the invention consists
20 in employing a magnetic and an electric deflect-
ing field coinciding in space.
flelds is limited to the space required for beam
motion in deflection. For this purpose, ferro-
magnetic pole pieces having the same face as the
28 deflecting plates are arranged directly behind
the plates of an electric deflecting system adapted
to the beam deflection, or the plates themselves
are constructed as magnetic pole pieces. 'The
plates can either be insulated and secured to the
30 front of the pole pieces, or the electric deflecting
poientials are put on the pole pieces themselves,
if the connecting magnet yoke or yokes are metal-
lically interrupted at one point and the parts are
electrically insulated relative to one another.
35 To keep down the magnetic resistance of the
yoke, these interruptions must be as short as
‘possible.
Furthermore, the sum of the insulation gaps
should be as small as possible with respect to the
40 distance between the pole pieces, though, on the
other hand, the capacity of.the parts on the
electric control potential relative to their en-
vironment must not be too great.
These considerations determine the extent of
15 insulation. If the exciting coil is not to be
brought into the vacuum, the pole piece deflect-
ing plates are preferably continued almost up
to the wall of the Braun tube, whereas the fer-
romagnetic yoke provided with the exciting wind-
0 ings extends with both ends from cutside closely
up to the point of tke inner pole pieces. In this
construction, the wall of the tube serves there-
fore as yoke insulation, and the coil need not be
put in the vacuum. The tube wall may have a
B special form for this purpose.

The extent of these.

It the coil is disposed in the vacuum, the wind-
ings thereof must be separated from one another
and from the yoke by an insulation capable of
withstanding the temperature developed during
baking of the tube. Oxidation, e. g. copper oxide, 5
is suggested, it being possible for instance to
wind the coil of bare wire and, following de-
gasification, to oxidize it by a controlled air
supply. .

For extreme Hmitation of the space filled with 10
the deflecting flelds with respect to low induc-
tance the face of the pole piece electrodes can be
curved along the direction of the ray in such a
way that a marginal electron of the pencil of
rays falling into the system flows at the maxi- 18
mum deflecting voltage between and along the
two pole pieces. :

By way of example, two embodiments of the
invention are illustrated in the accompanying

- drawing, in which Figure 1 is a view of a deflect- 20

ing system seen in the direction of the cathode;
Fig. 2, a section on the line A—B, of Fig. 1; and
Fig. 3, a view of another arrangement.

Referring to the drawing, in the embodiment
according to Figs. 1 and 2 the deflecting system 25
is located entirely inside the tube f. The ends
of the pole pieces, designated 2 and 3, are con-
structed as deflecting plates and, with the inter-

‘position of the insulations 4 and 5, joined to the

iron yoke 15 of the magnetic deflecting system. 30
The inwardly disposed surfaces of the pole pieces
serve also for the development of the electric
field. The yoke is annular to fit the round neck

of the tube and carries the exciting coils 6 1,

8, 9. Instead of the insulations 4 and 5, insula- 35
tions may be provided at 10 and {1 or only at | 2,
and the coils 6, 7 and 8, 9 may each be replaced
by a continuous coil.

A construction of a system with the coils ar-
ranged outside the vacuum is shown in Fig. 3. 40
The pole pieces 13 and 14 are extended up to
the glass wall, and the yoke closely passes on
the outside of the tube 1 of square cross section
the end faces of the pole pieces, so that only a
small air gap is formed by the glass wall. 45

Since it is one of the objects of the invention
to build a Braun tube of smallest possible length,
the combination deflecting fleld is made as wide-~
angled as possible. Special attention is therefore
paid to the marginal fields which, to avoid spot 50
distortion, must ocutwardly ‘approach zero as
quickly as possible. The magnetic figure of the
marginal fields must, furthermore, be the same
in all planes that are vertical to the faces of the
deflecting system. For this purpose, ferromag- 5§
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netic counter-electrodes are fixed oppositely, and
closelyto,fhepolepieceelech'odes.mwm
both the electric and the magnetic marginal
field can terminate. Such counter-electrodes are
indicated at 16 and 17 in Fig. 2. .

To attain complete fleld symmetry these coun-
ter-polesarepreterablyloeatedmmemlddle
magnetic and electric potentials. These middle
potentialsareeonstantinﬂme.vhereastheelec—
tric and magnetic pole piece potentials finctuate
about these values. ‘To fix the magnetic middle
potential the counter-poles may be connected at
18, in the center of the yoke winding, to the yoke
by iron circuit. The yoke may also get the
If, however, for any

tric potential, the ferromagnetic circuit between
the middle of the iron yoke and the counter-pole
can be interrupted again by the interposition
of an electric insulation {8 and 11. - )
The outline limitation of the counter-electrodes
tacing the ray is preferably parallel to the ray
on the entering side of the deflecting system and
discloses about the same relative distance as the
pole piece electrodes. On the leaving side, the

the same extent and distribution as the electro-

-magnetic fleld, said means including faces dis-

posed upon but insulated from said poleshoes and
connecting means for supplying a varying poten-
tial to said faces, and means for controlling the
edge-fields of sald faces, comprising electrodes
connected to said yoke midway between said pole-

shoes.
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