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tron gun is slid through the conical portion. This per- mits the electron
gun to be more readily inserted into The Invention relates to a method of
manufactur-  the neck portion. ing a cathode ray tube comprising a neck
portion hav-  A further preferred embodiment of a method ac- ing an
electron gun which is provided with resilient   5   cording to the
invention is characterized in that prior elements, said method comprising a
manufacturing  to inserting the electron gun into the neck portion, the
step in which the electron gun is Inserted into the neck  axis of the
managing tool is brought substantially in portion via a managing tool which
is used to press the  line with the axis of the neck portion. When the axis
resilient elements towards each other.            of the managing tool is
insufficiently aligned relative A method of the type described in the
opening   10  to the axis of the neck portion, the electron gun is ob-
paragraph is known from JP-A-60/74330. In the     liquely inserted into the
neck portion, so that the part method described therein, use is made of a
(hollow)  of the neck portion which is struck by the electron gun managing
tool comprising a tubular portion and a  or the resilient elements of the
electron gun is subject gradually widening portion. The tubular portion of
the  to a larger force than other parts of the neck portion. managing tool
is introduced into the neck portion, af-  15  Apart from causing local
damage to the neck, the ter which the electron gun is accommodated in the
force acting on the electron gun may also adversely wide end portion of the
managing tool, so that the re-  affect the mutual positioning of the
electrodes of the silent elements bear against the inner wall of the
electron gun and, hence, disturb the operation of the managing tool. The
electron gun is slid through the  electron gun. managing tool into the neck
portion. In this operation,  20  When the axis of the managing tool is
brought in the resilient elements are urged towards each other  line with
the axis of the neck portion, the electron gun bytheshapeofthe managing
tool, as aresultofwhich  can be inserted into the neck portion without
gener- the electron gun can be more easily inserted into the  ating
undesired forces. By virtue hereof, damage to neck portion and it is
precluded that the resilient ele-  the neck portion or disturbance of the
mutual posi- ments scratch the end portion and the inner wall of  25
tioning of the electrodes is largely precluded. the neck, which would cause
glass particles to be re-  Preferably, the neck portion used has a
cylindri- leased.                                           cal shape and
can be manufactured in an accurate It has been found, however, that despite
the use  and cost-effective manner. of these measures, still a significant
number of the  Several embodiments of a method according to cathode ray
tubes manufactured is rejected. It has  30  the Invention and a device
according to the invention also been found that in several finished cathode
ray  will be described in greater detail with reference to the tubes the
mutual positioning of the electrodes in the  accompanying drawing, in which
electron gun does not meet the requirements.         Fig. I is a
diagrammatic longitudinal sectional It is an object of the invention to
provide, inter alia,  view of a cathode ray tube, a method of manufacturing
a cathode ray tube, which  35  Fig. 2 Is a diagrammatic sectional view ofa
stage method leads to a smaller number of rejects than the  of a method for
the manufacture of a cathode ray known method.
tube according to the invention, For this purpose, a method of the type
described  Fig. 3 is a diagrammatic sectional view of a stage in the
opening paragraph is characterized, according  of an alternative method of
manufacturing a cath- to the invention, in that during the insertion of the
40  ode ray tube according to the invention, electron gun into the neck
portion, viewed in the di-  Fig. 4 is a diagrammatic sectional view of a
two- rection of the axis of the neck portion, the managing  part managing
tool, and tool is located solely outside the neck portion and lies  Figs. 5
and 6 are diagrammatic sectional views of clear of said neck portion.
at least a part of a device which is suitable for car- The invention is
based on the insight that in the   45  rying out the method according to
the invention. known method the neck portion can be damaged if,     The
cathode ray tube shown In Fig. I is a colour during the positioning of the
managing tool or during  display tube of the "in-line" type. An electron
gun 5 is the insertion of the electron gun, the managing tool  arranged In
the neck portion of a glass envelope 1 strikes the neck portion. By virtue
of the fact that the  which is composed of a display window 2, a cone 3
managing tool according to the invention is positioned  50  and a neck
portion 4, said electron gun generating solely outside the neck portion and
lies clear of said  three electron beams 6, 7 and 8 whose axes are co- neck
portion, the occurrence of damage to the neck  planar before they are
deflected. The axis of the cen- involving the release of glass particles is
precluded.  tral electron beam 7 coincides with the tube axis 9. A
preferred embodiment of the method according  The electron gun 5 is centred
in the neck portion 4 by to the invention is characterized in that the
managing  55   means of resilient elements 14. The inside of the dis- tool
used comprises an at least partly conical portion.  play window 2 is
provided with a large number of tri- By virtue thereof, the resilient
elements are pressed  ads of phosphor elements. Said elements may con-
towards each other in a simple mannerwhen the elec-  sist of lines or dots.
Each triad contains an element 2 



3                  EP 0 449 361 B1                 4 consisting of a
phosphor luminescing in blue, an ele-  neck portion 4, viewed in the
direction of axis 22, it is ment consisting of a phosphor luminescing in
green,  obtained that the managing tool 17 lies clear of the and an element
consisting of a phosphor luminescing  neck portion 4, so that the
occurrence of damage to in red. All triads together form the display screen
10.  the neck caused by the managing tool 17 striking the The phosphor
lines extend substantially perpendicu-   5   neck portion 4 is prevented.
In practice, this distance larly to the said plane of the beam axes. In
front of the  is, for example, 0.2 to 0.5 mm. When the electron gun display
screen 2, there is positioned a shadow mask  5 is slid through the conical
managing tool 17, the re- 11 in which a large number of apertures 12 is
formed  silient elements 14 are pressed towards each other through which
the electron beams 6, 7 and 8 pass.  as a result of the reduction in inside
diameter. In this The electron beams 6, 7 and 8 are deflected hor-  10
manner, the resilient elements 14 can be introduced izontally (in the plane
of the drawing) and vertically  into the neck portion 4 in a simple
mannerand at least (perpendicularly to the plane of the drawing) by a de-
substantiallywithout the occurrence of damage to the flection coil system
13. The three electron guns are  neck, after which the electron gun 5 can
be inserted mounted such that their axes enclose a small angle.  further
into said neck portion 4. The distance be- As a result thereof, the
generated electron beams 6,  15  tween the narrow end portion of the
conical managing 7 and 8 pass through the apertures 12 at said angle,  tool
17 and the end portion 19 of the neck portion 4 the so-called colour
selection angle, and each beam  should not be so large that the resilient
elements 14 impinges only on phosphor elements of one colour.  reassume the
unloaded condition before they are in- In a process step in the manufacture
of the dis-  side the neck portion 4. play tube, the electron gun is
inserted into the neck  20  in a further embodiment of a method according
portion 4 having a central axis 22. Fig. 2 is a diagram-  to the invention,
the managing tool comprises a con- matic representation, according to an
embodiment of  ically shaped portion and a cylindrically shaped por- the
invention, of the situation before the electron gun  tion extending towards
the neck portion. Fig. 3 is a di- 5 is inserted into the neck portion 4.
The electron gun  agrammatic sectional view of such a managing tool 5
comprises a number of electrodes 15 which are in-  25  27. Viewed in the
direction of the axis of the neck por- terconnected by means of a number of
rods 16 of in-  tion, the tubular portion is located solely outside the
sulating material. The electron gun 4 is mounted on  neck portion 4 and
lies clear of said neck portion 4. a glass plate 18, also termed base
plate. Since the re-  To facilitate the insertion of the electron gun, the
larg- silient elements 14 have to exert a certain pressure     est outside
diameter of the tubular portion Is, for ex- on the innerwall of the neck
portion when the electron   30  ample, smaller than the smallest inside
diameter of gun is accommodated in the neck portion 4, the dis-  the neck
portion 4. When the axis 20 of the managing tance, in the unloaded
condition, between the free  tool 27 extends substantially in line with the
axis 22 ends of the resilient elements 14 Is larger than the in-  of the
neck portion 4, it can be prevented that the side diameter of the neck
portion 4 at the location  managing tool 27 undesirably bears against the
neck where the resilient elements 14 bear against the inner  35  portion 4
after it has been inserted into said neck por- wall.
tion 4, and, in addition, the electron gun 5 can be so Prior to inserting
the electron gun 5 into the neck  inserted into the neck portion 4 that it
is in line there- portion 4, it is ensured that the resilient elements 14
with. A managing tool comprising a cylindrical portion are pressed together
and that the electron gun 5 can  is very suitable for aligning the electron
gun with the be readily inserted intothe neck portion, thus preclud-  40
neck portion. ing undesired damage to the end portion 19 of the     By
inserting the electron gun into the neck por- neck portion 4, by pressing
the resilient elements 14  tion in such a manner that they are in line with
each towards each other by means of a managing tool. The  other, it is
precluded that when the resilient elements compression of the resilient
elements 14 can be car-  come to bear against the inner wall of the neck
por- ried out, for example, by selecting a suitably shaped   45  tion,
undesirably large forces are exerted on the neck managing tool through
which the electron gun is slid.  portion, which could lead to damage to the
neck. According to the invention, the occurrence of      The managing tool
37 may also comprise two damage to the neck is at least substantially
overcome  halves 38 and 38' which can be mated (see the dia- in that during
the insertion of the electron gun into the  grammatic sectional view of
Fig. 4). A partly cylindri- neck portion, viewed in the direction of the
axis of the   50  cal spring 39 keeps the two halves 38 and 38' togeth-
neck portion, the managing tool is positioned solely  er. outside the neck
portion and lies clear of said neck   Fig. 5 is a diagrammatic sectional
view of a de- portion.                                           vice
50which is suitable for carrying out a method ac- In the embodiment shown
in Fig. 2, the managing  cording to the invention. The device 50 comprises
a tool 17 is conically shaped. The inside diameter of the  55  supporting
mechanism 51 in which an aperture 53 is managing tool 17 becomes smaller in
the direction of  formed. A neck portion of a cathode ray tube can be 



the neck portion 4. By positioning the managing tool  placed in the
aperture 53, so that the axis of the neck 17atadefined distancefrom the end
portion 19of the  portion substantially coincides with the central axis 3
5                 EP 0 449 361 B1                6 52 of the aperture 53.
The device further comprises  such as, for example, an oscilloscope or
projection an Inserting mechanism 54 on which an electron gun  display
tube. having resilient elements can be placed so that the axis of the
electron gun substantially coincides with the axis 59 of the inserting
mechanism. The inserting   5   Claims mechanism 54 can be moved relative to
the support- ing mechanism 51 by means of guide rods 55. The de-  1. A
method of manufacturing a cathode ray tube vice further comprises a plate
57 which can be moved  comprising a neck portion (4) having an electron
relative to the supporting mechanism 51 by means of  gun (5) which is
provided with resilient elements the guide rods 55. A conical recess 60 in
the plate 57   10  (14), said method comprising a manufacturing forms the
managing tool. The assembly is mounted     step in which the electron gun
(5) is inserted into on a supporting plate 58 and positioned such that
the neck portion (4) via a managing tool (17, 27, when the parts 51, 54 and
57 are moved along the     37) which is used to press the resilient
elements guide rods the axis of the conical recess 60 in the  (14) towards
each other, characterized in that plate 57, the central axis 52 and the
axis 59 of the in-  15  during the insertion of the electron gun (5) into
serting mechanism 54 remain substantially in line.   the neck portion (4),
viewed in the direction of the The insertion of an electron gun arranged on
the in-  axis (22) of the neck portion (4), the managing serting mechanism
54 into a neck portion placed on  tool (17,27, 37) is located solely
outside the neck the supporting mechanism 51 takes place as follows.
portion (4) and lies clear of said neck portion. The plate 57 with the
managing tool is moved to a de-  20 fined distance from the supporting
mechanism 54 by  2. A method as claimed in Claim 1, characterized In means
of the guide rods 55, the plate 57 lying clear  that said managing tool
used comprises an at of the neck portion. The inside diameterof the conical
least partly conical portion. recess 60 is smaller than the distance
between the free ends of the resilient elements in the unloaded  25  3. A
method as claimed in Claim 1 or 2, character- condition, so that the
resilient elements of the elec-  ized in that the axis (20) of the managing
tool (17, tron gun are compressed by the conical recess. By    27, 37) is
brought substantially in line with the providing the device with suitable
means, it is ensured  axis (22) of the neck portion (4) before the elec-
that the managing tool lies clear of the neck portion  tron gun (5) is
inserted into said neck portion. when the electron gun Is inserted into
said neck por-  30 tion. This can be achieved, for example, by means  4. A
method as claimed in one of the preceding comprising stops on the guide
rods which limit the   Claims, characterized in that the neck portion (4)
movement of the mechanisms and the managing tool     used has a cylindrical
shape. relative to each other or by suitably dimensioning the mechanisms
and the managing tool.            35 When the electron gun is led through
the manag-  Patentanspriche ing tool to the supporting mechanism 51, the
resilient elements are pressed together and the electron gun  1.
Herstellungsverfahren einer KathodenstrahlrOh- can be readily inserted into
the neck portion. By suit-  re mit einem Halsanteil (4) mit einem
Elektronen- ably dimensioning the parts of the device, the plate  40
strahlerzeugungssystem (5), das mit federnden 57 can be brought to a
distance from the neck portion  Elementen (14) versehen ist, wobei dieses
Ver- 4, such that the base plate 18 of the electron gun 5  fahren einen
Herstellungsschritt umfalt, mit dem lies clear when the managing tool 56 is
removed from  das Elektronenstrahlerzeugungssystem (5) mit the neck portion
4 (as shown in the diagrammatic,    Hilfe eines Werkzeugs (17, 27, 37) in
den Hals- sectional view of Fig. 6). By virtue thereof, the elec-  45
anteil (4) eingeffhrt wird, das zum Zusammen- tron gun 5 can be secured in
the neck portion 4 by   drOcken derfedernden Elemente (14) verwendet
sliding the electron gun 5 further Into the neck portion  wird, dadurch
gekennzeichnet, dal beim EinfGh- 4 and fusing together the base plate 18
and the neck  ren des Elektronenstrahlerzeugungssystems (5) portion 4.
in den Halsanteil (4), in der Richtung der Achse In the above embodiments,
the invention is de-  50  (22) des Halsanteils (4) gesehen, das Werkzeug
scribed by means of a managing tool which comprises  (17, 27, 37) sich
ausschliefflich auBerhalb des an at least partly conical portion. However,
the inven-  Halsanteils (4) befindet und frei vom Halsanteil tion is not
limited thereto. A tubular managing tool  liegt. 



having two halves can alternatively be used. Further, the invention is
described by means of a method of  55  2. Verfahren nach Anspruch 1,
dadurch gekenn- manufacturing a colour display tube. It will be obvi-
zeichnet, daB das benutzte Werkzeug wenig- ous, however, that the invention
also relates to a   stens einen teilweise konischen Anteil enthelt. method
of manufacturing other cathode ray tubes 4    5                  EP 0 449
361 B1 52 of the aperture 53. The device further comprises  such as, for
example, an oscilloscope or projection an inserting mechanism 54 on which
an electron gun  display tube. having resilient elements can be placed so
that the axis of the electron gun substantially coincides with the axis 59
of the inserting mechanism. The inserting   5   Claims mechanism 54 can be
moved relative to the support- ing mechanism 51 by means of guide rods 55.
The de-  1. A method of manufacturing a cathode ray tube vice further
comprises a plate 57 which can be moved  comprising a neck portion (4)
having an electron relative to the supporting mechanism 51 by means of  gun
(5) which is provided with resilient elements the guide rods 55. A conical
recess 60 in the plate 57  10  (14), said method comprising a manufacturing
forms the managing tool. The assembly is mounted    step in which the
electron gun (5) Is inserted into on a supporting plate 58 and positioned
such that   the neck portion (4) via a managing tool (17, 27, when the
parts 51, 54 and 57 are moved along the    37) which is used to press the
resilient elements guide rods the axis of the conical recess 60 in the
(14) towards each other, characterized in that plate 57, the central axis
52 and the axis 59 of the In-  15  during the insertion of the electron gun
(5) into serting mechanism 54 remain substantially in line.  the neck
portion (4), viewed in the direction of the The insertion of an electron
gun arranged on the in-  axis (22) of the neck portion (4), the managing
serting mechanism 54 into a neck portion placed on  tool (17,27,37) is
located solely outside the neck the supporting mechanism 51 takes place as
follows.  portion (4) and lies dear of said neck portion. The plate 57 with
the managing tool Is moved to a de-  20 fined distance from the supporting
mechanism 54 by  2. A method as claimed in Claim 1, characterized in means
of the guide rods 55, the plate 57 lying dear  that said managing tool used
comprises an at of the neck portion. The inside diameter of the conical
least partly conical portion. recess 60 is smaller than the distance
between the free ends of the resilient elements In the unloaded  25  3. A
method as claimed in Claim 1 or 2, character- condition, so that the
resilient elements of the elec-  ized in that the axis (20) of the managing
tool (17, tron gun are compressed by the conical recess. By   27, 37) is
brought substantially in line with the providing the device with suitable
means, it is ensured  axis (22) of the neck portion (4) before the elec-
that the managing tool lies dear of the neck portion  tron gun (5) is
inserted into said neck portion. when the electron gun is inserted into
said neck por-  30 tion. This can be achieved, for example, by means  4. A
method as claimed in one of the preceding comprising stops on the guide
rods which limit the  Claims, characterized in that the neck portion (4)
movement of the mechanisms and the managing tool    used has a cylindrical
shape. relative to each other or by suitably dimensioning the mechanisms
and the managing tool.           35 When the electron gun is led through
the manag-  Patentansprriche Ing tool to the supporting mechanism 51, the
resilient elements are pressed together and the electron gun  1.
Herstellungsverfahren einer KathodenstrahlrOh- can be readily inserted into
the neck portion. By suit-  re mit einem Halsantell (4) mi einem
Elektronen- ably dimensioning the parts of the device, the plate  40
strahlerzeugungssystem (5), des mit federnden 57 can be brought to a
distance from the neck portion  Elementen (14) versehen ist, wobel dieses
Ver- 4, such that the base plate 18 of the electron gun 5  fahren elnen
Herstellungsschritt umfait, mit dern lies clear when the managing tool 56
is removed from  des Elektronenstrahlerzeugungssystem (5) mit the neck
portion 4 (as shown in the diagrammatic,   Hilfe eines Werkzeugs (17, 27,
37) in den Hals- sectional view of Fig. 6). By virtue thereof, the elec-
45  anteil (4) eingeffhrt wird, das zum Zusammen- tron gun 5 can be secured
in the neck portion 4 by  drfcken derfedernden Elemente (14) verwendet
sliding the electron gun 5 further into the neck portion  wird, dadurch
gekennzeichnet, daB beim EinfrOh- 4 and fusing together the base plate 18
and the neck  ren des Elektronenstrahlerzeugungssystems (5) portion 4.
in den Halsanteil (4), in der Richtung der Achse In the above embodiments,
the invention is de-  50  (22) des Halsanteils (4) gesehen, das Werkzeug 



scribed by means ofa managing tool which comprises  (17, 27, 37) sich
ausschlieBlich au~erhalb des an at least partly conical portion. However,
the inven-  Halsanteils (4) befindet und frei vom Halsanteil tion is not
limited thereto. A tubular managing tool  liegt. having two halves can
alternatively be used. Further, the invention is described by means of a
method of  55  2. Verfahren nach Anspruch 1, dadurch gekenn- manufacturing
a colour display tube. It will be obvi-  zeichnet, daiS das benutzte
Werkzeug wenig- ous, however, that the Invention also relates to a  stens
einen teliweise konischen Anteil enthAlt. method of manufacturing other
cathode ray tubes 4    .7                  EP 0 449 361 B1                8
I      111111 11|| 1 1 I 3. Verfahren nach Anspruch 1 odor 2, dadurch ge-
kennzelchnet, daiS die Achse (20) des Work- zeugs (17,27,37) imwesentlichon
mitderAchse (22) des Halsantoils (4) fluchtend gemacht wird, bevor das
Elektrononstrahlerzeugungssystsm    5 ,,     (5) in den Halsantoil
eingeflhrt wird. 4. Verfahren nach einem der vorangehenden An- sprflche,
dadurch gekennzelchnet, daiS der be- nutzte Halsantell (4) sine
Zylinderform hat.  10 Rovendlcatlons 1. Prochdh de fabrication d'un tube A
rayons catho-  15 diques comprenant une partie de cot (4) compor- tant un
canon electronique (5) qui est pourvu d'elements elastiques (14), ledit
procdh comprenant une operation de fabrication dans la- quollo le canon
electronique (5) esat introduit dana  20 la partie de col (4) par
l'intbrmedlaire d'un outil de manipulation (17,27,37) qui est utilise pour
pres- ser lea blements elastiques (14) l'un vers I'autre, caracterise en co
quo pendant l'introduction du canon tlectronique (5) dane la partle de col
(4),  25 vu dane la direction de l'axe (22) de la partlie de aol (4),
'outil de manipulation (17,2i,37) estdis- posh simplement A l'exterieur de
la partb de col (4) et eat degage de ladito partie de cot. 30 2. Procede
selon la revendication 1, caracteriue en ce que ledit outil de manipulation
utilise comprend une partie au moins en partie conique. 3. Prochdh selon la
revendication 1 ou 2, caracteri-  35 se en ce quo l'axe (20) de l'outil de
manipulation (17, 27, 37) eat amene sensiblement on ligne avec l'axe (22)
de la partle de col (4) avant quo Is canon electronique (5) ne solt
introdult dans la- ditb partib de col.                       40 4. ProcidA
selon l'une quolconque des revendica- tions precedentbs, caracterlse en ca
quo la partle de cot (4) utilisee a une forms cylindrique. 45 50 55 5    


