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Wilhelm Riedel and Kurt Helnz Graefe, Berlin,
Germany; vested In the Allen Property Custo-
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In assembling the electrode system of a cathode
ray tube, more particularly such as is used for
oscillographic and television purposes, speclal
care must be faken that the single system ele-
ments are maintained in their correct position
with respect to one another even after thelr be-
ing fitted in the {ube body and heated for the
purpose of degassing. This condition can be ful-
fllled when the stresses to which the elements
are exposed during the sequence of operation are
as small as possible. Electrode systems of the
kind in which the electrodes are fixed to clips by
a spot welding process and the clips are secured
to insulating supports do not admit a sufficlently
unstressed assembly. Each welding spot glves
rise to stresses within the system which are again
relieved by the heating and thus are able to
cause the system elements to shift with respect
to one another.

It is an object of the invention to provide a
method for manufacturing the electrode assem-
bly of a cathode ray tube whereby an invariable
position of the electrodes during the whole proc-
ess of manufacture is safely obtained.

It is 8 further object of the invention to pro-
vide a cathode ray tube in which some or all
of the system elements are fixed to holders com-
posed of insulating, more particularly ceramic
materlal by cementation.

Another object of the invention ls to provide
special centering means for adjusting the posi-
tion of the elements of the electrode system with
respect o one another.

A further objlect of the invention Is the com-
binatlon of mechanical and optical centering
means for the Jlust mentioned adjusting pur-
poses.

The invention will be better understood with
the aid of, and further features of the invention
will be apparent from the following more de-
talled description and the accompanying draw-
ings, of which In a purely dlagrammatlc fashion
and by way of example.

Fig. 1 shows a eross-section of a simple cathode
ray tube system provided with means for se-
ciuring the posttion of the electrodes with respect
to one another,

Fig. 2 1s a perspective view of a system ac-
cording to Flg. 1,

Pig. 3 shows in cross-section an arrangement
for centering the clectrode system of a cathode
ray tube,

Pig. 4 is a longltudinal cross-section of a modi-
fication of the holding and clamping device ac-
cording to the Invention, while
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Fig. 5 shows a vlew taken from the left side of
plane B—B of the device {llustrated by Fig. 4,
and

Flg. 6 shows a view taken from the leff side
of plane A—A of the device illustrated by Fig.
4, and

Flg. 7 illustrates a centering means for adjust-
Ing the position of the cathode with respect to
its support and with respect to the control elec-
trode.

As lllustrated by Fig. 1, the single elements of
the electrode system, for example the cylinder 2
which is adapted to support the cathode and,
in a tube for television purposes, also the control
grid, the anode dlaphragm 3, the electro-static
lens electrodes 4 and 5 as well as the deflecting
plates 6 and 1, are fixed to two or more support-
ing members I, preferably rods, which consist of
insulating, more particularly ceramic material,
by cementing them into notches 6 of the sup-
ports 1.

This manner of fastening the elements of the
electrode system, hesldes the possibility of hold-
ing the elements perfectly without any stress, in-
volves the further advantage that by sultable
means the single electrodes can be centered with
respect to a preseribed axis In a slmple way.

When the demands on the accuracy of the
system assembly are no{ too high, the system can
be centered, as shown in Figs, 1 and 2, by slip-
ping the single electrodes over a rod shaped
centering means 9 the axis of which eoincldes
with the axls of the system, and by deflning
the distanec of the elements from one another
with the ald of spacing members [0 interposed
between the structural elements of the assem- -
bly. The rod 9 may be threaded at its ends and
thus allow the entire system to be thrusted to-
gether by means of nuts.

In manufacturing the electrode assembly, the
notches 9 of the Insulating supports | are filled
with a suitable cementing material Inte which
are pressed the system elements or the flanges
of such elements which may be provided for this
purpose. During the drying process the insulat-
ing supports are held In their correct position
by means of clamps 1,

If a high accuracy of the assembly s required,
there 1s applled an optical method for centering
the electrodes.

The means which are provided according to
the invention for performing 8 centering method
of this kind are Ulustrated by Plgs. 3-7.

Flg. 3 shows a stable base 19 carrying a tele-
scope 13 adapted to be shifted along a slide 12,
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as well as a support (4 which is carefully posi-
tfoned with respect to the axis of the telescope.
A suitable system element, e. g. the cylindrical
patr of element 4 of the elecirode system ac-
cording to Fig. 1, is supported by this means.

The support (4 is united with a holding means
which s so designed as to admit the single sys-
tem elements to be adjusted independently. For
this purpose e. g. may serve a metal piece I5
which is indented, preferably by milling, in the
form of a crest. The single electrodes are put
into the indentations 1T and held in the notches
by cramping means, e, g, small springs 18, so that
they cannot be displaced too easily. The hold-
1ng means may be composed of two parts as {llus-
trated In Fle. 3.

A medification of the centering means of the
kind described is lllustrated in detall by Figs. 4-6.
The clamping device of the arrangement accord-

ing to Fig, 4 comprises a plurality of spacing

elements 21 which are positioned to have the
correct distances from one another. The dis-
tances are secured by Intermedizte rings 22 (not
shown in Pig. 4). Elements 21 and 22 are con-
nected with one another and with the support-
ing element (4 by means of bolts 20. Tongue-
shaped elements 23 which are capable of being
turned round an axis are mounted between the
rings 22 as shown in Fig, 6. The elactrodes are
pressed against the spacing elements 21 by means
of the tongues 23 which are moved with the ald
of wedges 25. The pressing position of a tongue
23 {s illustrated In Fig. 4 with regard to electrode
24, The wedges ate fastened to the spacing ele-
ments 2f and are supported by means of pivots
26. By moving the adjacent wedges 25 the
tonigues are pressed agalnst the electrodes, To
admit the position of the electrodes to be ad-
justed during the assembling process the pres-
sure exerted by the wedgzes 25 is too strong.
Therefore the tongues are provisionally pushed
into the desired posltion by means of springs 27
without the ald of the wedges 25 in order to ob-
tain a lower pressure of the tongues before the
position of the electrodes is flnally flxed. As
soon as all of the system elements are definitely
centered the wedges are brought into their press-
ing position and by the way prevent the elec-
trodes safely from being displaced when the elec-
trodes are fixed to the supporting members .

The position of the tubular member 2 of Fig. 4
can be adjusted by means of a cylindrical ele-
ment 31 which is slipped into the Interior of
member 2. The apertures 32 and 33 of the aux-

_iliary element 3| permit a correct centerlng of
the front and rear edges of cylinder 2,

The supportlng members | are provided with
notches as shown in Flgs. 1 and 2, and the ring-
shaped system elements, or the additionally pro-
vided ring-shaped supporting parts of the sys-
tem elements, are cemented in the notches of
the supporting rods .

A cylindrical electrode, such as 35 la Fig, 4,
can be fixed to the supporting members by meals
of small angles 28 which are welded to the tube
85 as may be seen from Fig. 5.

Deflecting plates may also be fastened in the
just described way. Their posltlon ecan be ad-
justed with the aid of an auxillary spacing ele-
ment having a central opening substantially as
deseribed in connection with elements € and T
of Figs. 1 and 2, and element 2 of Flg. 4. The
plates can be supported by hooks 16 which are
walded to the plates and. cemented ln npotches
of the supports (.
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As already mentioned In connection with Fig, 3,
the centering means mey consist of two parts.
Both parts are united by means of cheeks 34
and bolts 36 as illustrated by Pigs, 4 and 6. The
upper part of the centering means may be pro-
vided with pushing bolts 29 and springs 30 as
shown in Fig. 5, for pressing the cylindrical ele-
ment 35 against the support 14,

‘The ocular of the telescope 13 suitably is pro-
vided with a megsuring plate bearing a reticule
and a plurality of rings engraved concentrically
with respect to the centre of the reticule. Dur-
ing the centering process the optical centering
means is so adjusted as to successively produce
sharp images of the apertures of the single elec-
trodes.

In the above described way it is possible to ad-
just the position of each electrode in such a
manner that its aperture is eXxactly concentric
with respect to the axis of the electrode system
and to fix thls position by the clamping means.
After the adjustment of the electrodes, the In-
sulating supports | having their notches fllled
with cementing material are applied to the sys-
tem and held fast by means of speclal clamps.

The advantage of the described methed and
arrangement for assembling the eiectrode system
of a cathode ray tube lies in the facl that during
the manufacturing process no stresses whatever

, can be caused in the system or its several parts

either by the centerlng and spacing means or
during the cementation process. The method
according to the invention for adjusting the
positlon of the electrodes with respect to one
another by the combination of optical and me-
chanleal centering means, of course, admits of
various modificatlons. Thus, for instance, it Is
possible to control the centering of the system
elements by reproducing their apertures with

» the aid of a lght ray sent through the system

Instead of doing so by inspecting the apertures
directly through a telescope,

The method of controlling the correct position
of the several system elements by optical means
15 not limited to being applied only to those elec-
trodes which are fixed directly on the insulating
supports,

In certain embodiments c¢f cathode ray tubes
to which the invention relates, the cathode ray
producing system, for example, especially the
cathode and the heatitig device, is passed into a
supporting element such as cylinder 2 of Fig. 1.

It has baen found particularly advantageous
to perform the centering of the emissive surface
of the cathode and, according as the case may
be, als¢ of the control grid with respect to the
supporting cylinder with the aid of optical means.

For this purpose there is required a centering
means which has the dimensions of the cylinder
2 of Fig. 1 or of another suitable system element
and which is rigidly united with an optical in-
strument.

PFig. 7, by way of example, illustrates an ar-
rangement of this kind. A microscope 47 bears
a ring-shaped support 46 which is carefully posi-
tioned with respect to the axis of tube 45 sup-
porting the ocular of the microscope. The inner
diameter of the support 46 corresponds to the
inner diameter of cylinder 2 of Fig. 1. The cath-
ode 38 is mounted within a cylinder 371 bearing
at its one end the control diaphragm 43 by means
of supporting elements 40 and 41 sealed in an.
insulating piece 38.

The cylinder 37 is passed into the support 48..
Then the emissive surface 44 of the. cathode 3
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can be centered with respect to the axis of the
system and with respect to the aperture of the
control grid by viewing the cathode through the
grid with the aid of the microscope.

According to a modification of the just de-
scribed cathode system the control diaphragm is
mounted within and near the right hand end
of cylinder 2 of Fig. 1. The cathode is sup-
ported by a preferably ring-shaped insulating
member and slipped into element 2. The center-
ing of this modified arrangement can also be
performed by means as described in connection
with Fig. 7. In this case, element 37/43 corre-
sponds in its size to element 2 and is firmly con-
nected with a support 46,

In a similar way, more generally, several other
groups of system elements can be assembled and
adjusted to form a number of structural units
each of which is irreproachably centered in {tsell,
before they are associated with the other system
elements which are united and adjusted with
respect to their mutual position with the aid of
the before described centering means.

After all system elements which are fixed di-
rectly to the supporting members | have heen
secured by cementation to, say, four rod-shaped
insulating supports, the auxiliary centering and
spacing means are removed, the cathode assembly
comprising the heating elements is passed into
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the supporting cylinder, other groups of system
elements which possibly have been assembled
before with the aid of separate centerlng means
are brought into their correct positlon with re-
spect to their supporting members, and the sys-
tem is sealed Into the tube vessel.

The entire electrode assembly may be sup-
ported within the fube by means of flat ring-
shaped elements consisting of mica or phosphor
bronze or another suitable material, the outer
edges of which are indented or provided with
springs for obtaining that the system s sup-
ported in an elastic manner by the tube wall.

The cementing material which is used accord-
ing to the invention must satisfy certain condi-
tions, viz.:

They must be perfectly vacuum-proof, 1. e. no
gas must be liberated even at high temperatures,

They must stick safely to insulating material
25 well as to metal,

Thcy must be able to withstand high tempera-
tures without change and without losing their
adhesive properties. Cements of the desired kind
can be obtained by mixing up together talc, pow-
dered firc-clay, or similar vacuum-proof insulat-
ing material, with water-glass.

WILHELM RIEDEL.
KURT HEINZ GRAEFE.



