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damped. As a result of this, only damped vibrations are transmitted to the
shadow mask, which damped The invention relates to a colour display tube
vibrations influence the operation of the colour dis- comprising a
substantially rectangular display win-  play tube less adversely than
undamped vibrations. dow having an upright edge, a substantially rectan-
5  A preferred form of a colour display tube In gular shadow mask
comprising a large number of    accordance with the invention is
characterized in apertures and a skirt, a substantially rectangular  that
at the ends of the other two sides of the supporting frame to which the
skirt of the shadow  supporting frame the skirt engages the said sup- mask
is connected, and suspension means for sus-  porting frame in a clamping
manner by means of a pending the supporting frame in the corners of the
10  resilient element. Said resilient element ensures a upright edge.
defined pressure of the skirt against the supporting A colour display tube
comprising a shadow      frame so that the vibrations can be damped in a
mask connected to a supporting frame is disclosed  defined manner. in
United States Patent Specification 3,368,098.      A further preferred form
of a colour display The shadow mask described in said specification Is  15
tube In accordance with the invention is character- connected to the
supporting frame by means of     ized in that the pressure between the
skirt and the twelve welds. Each side of the shadow mask is     supporting
frame as a result of the frictional en- connected to the supporting frame
by means of     gagement has a value between 0.02 N and 1.20 N. three
welds, one weld being situated substantially  It has been found in practice
that a frictional en- In the centre of the side and the other two welds
20  gagement of 0.02 N to 1.20 N produces a sufficient being situated near
the corner of the side at a   damping of the vibrations. distance from the
centre which is two thirds of the   A few preferred forms of the invention
will now distance between the centre and the corner of the  be described in
greater detail, by way of example, side. Furthermore the supporting frame
is sus-    with reference to the drawings, in which pended in the upright
edge of the display window   26  Figure 1 is a diagrammatic longitudinal
sectional by means of suspension means. Via said suspen-       view through
a colour display tube according to sion means vibrations of the display
window can be  the invention; transmitted to the supporting frame. However,
the    Figure 2 is an elevation of a connection between operation of the
colour display tube is adversely    a shadow mask and a supporting frame
present influenced by said vibrations of the shadow mask.  30    in the
colour display tube according to the in- It has been found in practice that
the operation in  vention; particular of a colour display tube of which the
Figure 3 is a sectional view taken on the line III- supporting frame is
connected in the comers of the   III of Figure 2; upright edge of the
display window is adversely      Figure 4 is an elevation of another
embodiment influenced.                                   35    of a
connection between a shadow mask and a It is the object of the invention to
provide a   supporting frame present in the colour display colour display
tube having an improved operation    tube according to the invention. by
damping the detrimental vibrations of the shad-    Figure 1 is a
diagrammatic longitudinal sec- ow mask.
tional view through a conventional colour display For that purpose,
according to the invention, a   40  tube. In this case It Is a colour
display tube of the colour display tube of the type described in the
"in-line" type, having a glass envelope 1 which is opening paragraph is
characterized in that the skirt,  composed of a substantially rectangular
display at least near the ends of two oppositely located  window 2, a cone
3 and a neck 4. In said neck 4 an sides of the supporting frame, is welded
to said  integrated electron gun system 5 is provided which supporting
frame and adjacent the ends on the   45  generates three electron beams
which before de- other two sides of the supporting frame engages  flection
are situated with their axes in one plane. said supporting frame in a
frictional manner. As a  The axis of the central electron beam 7 coincides
result of said connection of the shadow mask to the  with the tube axis 9.
The display window 2 has an supporting frame the corners of the supporting
upright edge 17 and comprises on its Inside a large frame are loaded
asymmetrically. As a result of this  50  number of triplets of phosphor
elements. The ele- the least loaded side of the corner, i.e. that side
ments may be lines or dots. Each triplet comprises where the skirt engages
the supporting frame in a  an element consisting of a green-luminescing
frictional manner, makes a deviating movement     phosphor, an element
consisting of a red-luminesc- with respect to the shadow mask in the case
of     ing phosphor, and an element consisting of a blue- vibrations of the
supporting frame. This movement  55  luminescing phosphor. All triplets
together consti- causes a friction between the skirt of the shadow  tute
the display screen 10. In front of the display mask and the supporting
frame, as a result of     screen 10 a substantially rectangular shadow mask
which the vibrations of the supporting frame are   11 is positioned which
Includes a skirt 20 and In 2    
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number of apertures 12 are     Said damping of the vibrations in the
corners is of provided through which the electron beams 6, 7    Importance
since the vibrations are transmitted to and 8 pass which each impinge only
on phosphor    the supporting frame mostly in the corners of the elements
of one colour. The skirt 20 of the shadow  envelope. mask 11 is connected
to a supporting frame 18   5   The value of the frictional force F (Figure
3) which is suspended in the corners of the upright  which is necessary to
obtain a good vibration edge 17 of the display window 2 via suspension
damping depends on many different properties. means 19 which are shown
diagrammatically. The    inter alia, the size and the mass of the shadow
three electron beams situated In one plane are    mask and the supporting
frame and the material deflected by a system of deflection coils 13 which
10  from which they are manufactured play a role in comprises a line
deflection coil 14, a yoke ring 15  damping the vibrations. It has been
found in prac- and a field deflection coil 16.                  tice that
vibrations in the range of the natural Vibrations which are formed, for
example, out-  resonance of the shadow mask and the supporting side the
envelope by impact, shock or sound and   frame are readily damped at a
frictional force of which are transmitted to the supporting frame 18  15
0.02 N to 1.20 N. via the suspension means 19 in the corners are        The
frictional engagement between the skirt damped in the colour display tube
according to the  and the supporting frame may be realised, for invention
by a connection of the shadow mask 11   example, by choosing the inside
dimension of the to the supporting frame as will be described with  skirt
of the shadow mask and the external dimen- reference to Figure 2. Figure 2
is an elevation of a   20  sions of the supporting frame in such a manner
connection between a shadow mask 11 present In   that after welding the
desired frictional engagement the colour display tube and a supporting
frame 18  Is obtained. However, the Figure 4 embodiment viewed in the
direction from the neck of the colour  shows an alternative form of
connection between a display tube. The skirt 20 of the shadow mask 11
shadow mask present in the colour display tube is connected at the corner
regions of the support-  25  according to the invention and a supporting
frame ing frame 18 by means of welds 23 which are       with which the
desired frictional engagement can present near the ends of two oppositely
located   be obtained. The skirt 20 of the shadow mask 11 sides 21 of the
supporting frame 18 and at the    now engages the supporting frame 8 by
means of ends of the other two sides engages the supporting  a resilient
element 24 which resilient element 24 is frame 18 in a frictional manner.
As a result of said  so  constructed so that the desired frictional engage-
frictional engagement of the skirt 20 to the support-  ment is obtained.
The resilient element 24 may be ing frame 18 a frictional force is obtained
which, as  formed, for example by a saw cut of the skirt 20 of is shown in
Figure 3 by means of the arrow, Is   the shadow mask 11 but it may also be
a separate substantially perpendicular to the side-of the sup-  element. As
a result of said resilient element a porting frame 18 where the skirt 20
engages in a   35  readily defined frictional engagement is obtained
frictional manner. As a result of said connection of  and moreover the
dimensions of the shadow mask the shadow mask 11 in the corners of the
support-  and the supporting frame need not be so ac- ing frame 18, the
corners of the supporting frame  curately matched to each other. 18 are
loaded asymmetrically. In the corners of the   As a result of said good
damping of undesired supporting frame 18 the welds 23 transmit vibra-  40
vibrations, the colour display tube according to the tions from the
supporting frame 18 to the shadow  invention has an improved landing of the
electron mask 11 rigidly connected to the supporting frame  beams on their
associated phosphor elements and 18 and on the least loaded side of the
corner, i.e.  consequently an Improved operation. that side where the skirt
20 engages the supporting frame 18 in a frictional manner, the supporting
45  Claims frame 18, during vibrations, performs a deviating movement with
respect to the skirt 20 of the shad-  1. A colour display tube comprising
an envelope ow mask 11. As a result of said deviating move-      having a
substantially rectangular display win- ment and the frictional engagement
the skirt 20      dow comprising an upright edge, a substan- and the
supporting frame 18 rub over each other  so  tially rectangular shadow mask
comprising a so that a friction is formed which damps the vibra-  large
number of apertures and a skirt, a sub- tions. In order to obtain a rigid
connection between  stantially rectangular supporting frame to which the
shadow mask 11 and supporting frame 18 the       the skirt of the shadow
mask is connected, and skirt 20 is moreover connected by means of welds
suspension means for suspending the support- 25 which are present, for
example, substantially In  55  ing frame in the corners of the upright
edge, the centre of the sides 21, 22. As a result of the   characterized in
that at least near the ends of asymmetrical load of the corner of the
supporting    two oppositely located sides of the supporting frame the
vibrations are damped very effectively.    frame, the skirt is welded to
said supporting 3    
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very large number of apertures 12 are      Said damping of the vibrations
in the corners is of provided through which the electron beams 6, 7
importance since the vibrations are transmitted to and 8 pass which each
impinge only on phosphor     the supporting frame mostly in the corners of
the elements of one colour. The skirt 20 of the shadow  envelope. mask 11
is connected to a supporting frame 18   5     The value of the frictional
force F (Figure 3) which is suspended in the corners of the upright
which is necessary to obtain a good vibration edge 17 of the display window
2 via suspension     damping depends on many different properties. means 19
which are shown diagrammatically. The     Inter alla, the size and the mass
of the shadow three electron beams situated in one plane are     mask and
the supporting frame and the material deflected by a system of deflection
coils 13 which   10  from which they are manufactured play a role in
comprises a line deflection coil 14, a yoke ring 15  damping the
vibrations. It has been found in prac- and a field deflection coil 16.
tice that vibrations in the range of the natural Vibrations which are
formed, for example, out-  resonance of the shadow mask and the supporting
side the envelope by impact, shock or sound and    frame are readily damped
at a frictional force of which are transmitted to the supporting frame 18
15  0.02 N to 1.20 N. via the suspension means 19 In the corners are
The frictional engagement between the skirt damped In the colour display
tube according to the  and the supporting frame may be realised, for
invention by a connection of the shadow mask 11    example, by choosing the
inside dimension of the to the supporting frame as will be described with
skirt of the shadow mask and the external dimen- reference to Figure 2.
Figure 2 is an elevation of a   20  sions of the supporting frame in such a
manner connection between a shadow mask 11 present in     that after
welding the desired frictional engagement the colour display tube and a
supporting frame 18  is obtained. However, the Figure 4 embodiment viewed
In the direction from the neck of the colour  shows an alternative form of
connection between a display tube. The skirt 20 of the shadow mask 11
shadow mask present in the colour display tube is connected at the corner
regions of the support-  25  according to the invention and a supporting
frame ing frame 18 by means of welds 23 which are        with which the
desired frictional engagement can present near the ends of two oppositely
located    be obtained. The skirt 20 of the shadow mask 11 sides 21 of the
supporting frame 18 and at the     now engages the supporting frame 8 by
means of ends of the other two sides engages the supporting  a resilient
element 24, which resilient element 24 is frame 18 in a frictional manner.
As a result of said  30  constructed so that the desired frictional engage-
frictional engagement of the skirt 20 to the support-  ment is obtained.
The resilient element 24 may be ing frame 18 a frictional force is obtained
which, as  formed, for example by a saw cut of the skirt 20 of is shown In
Figure 3 by means of the arrow, Is     the shadow mask 11 but it may also
be a separate substantially perpendicular to the side of the sup-  element.
As a result of said resilient element a porting frame 18 where the skirt 20
engages in a   35  readily defined frictional engagement is obtained
frictional manner. As a result of said connection of  and moreover the
dimensions of the shadow mask the shadow mask 11 in the corners of the
support-  and the supporting frame need not be so ac- ing frame 18, the
corners of the supporting frame  curately matched to each other. 18 are
loaded asymmetrically. In the corners of the   As a result of said good
damping of undesired supporting frame 18 the welds 23 transmit vibra-  40
vibrations, the colour display tube according to the tions from the
supporting frame 18 to the shadow   invention has an improved landing of
the electron mask 11 rigidly connected to the supporting frame  beams on
their associated phosphor elements and 18 and on the least loaded side of
the corner, i.e.  consequently an improved operation. that side where the
skirt 20 engages the supporting frame 18 in a frictional manner, the
supporting   45  Claims frame 18, during vibrations, performs a deviating
movement with respect to the skirt 20 of the shad-  1. A colour display
tube comprising an envelope ow mask 11. As a result of said deviating move-
having a substantially rectangular display win- ment and the frictional
engagement the skirt 20        dow comprising an upright edge, a substan-
and the supporting frame 18 rub over each other  50   tially rectangular
shadow mask comprising a so that a friction is formed which damps the
vibra-   large number of apertures and a skirt, a sub- tions. In order to
obtain a rigid connection between   stantially rectangular supporting frame
to which the shadow mask 11 and supporting frame 18 the         the skirt
of the shadow mask is connected, and skirt 20 is moreover connected by
means of welds       suspension means for suspending the support- 25 which
are present, for example, substantially in  55  ing frame In the corners of
the upright edge, the centre of the sides 21, 22. As a result of the
characterized in that, at least near the ends of asymmetrical load of the
corner of the supporting      two oppositely located sides of the
supporting frame the vibrations are damped very effectively.     frame, the
skirt Is welded to said supporting 3    



5                 EP 0 273 493 B1                   6 frame and adjacent
the ends of the other two      Tragrahmen, an dem der Kragen der Lochmas-
sides of the supporting frame engages said         ke befestigt Ist, und
AuthAngemittel zum Auf- supporting frame in a frictional manner.
hangen des Tragrahmens In den Ecken der aufrechten Kante enthdlt, dadurch
gekenn- 2. A colour display tube as claimed in Claim 1,   5   zeichnet, daB
wenigstens nahe bel den Enden characterized In that adjacent the ends of
the    der von zwei einander gegenaberilegenden other two sides of the
supporting frame the       Seiten des Tragrahmens der Kragen mit dem skirt
engages the said supporting frame in a      Tragrahmen verschweilt lst und
neben den frictional manner by means of a resilient ele-     Enden der
anderen zwei Selten des Tragrah- ment.
10      mens auf den Tragrahmen reibschlOssig an- greift. 3. A colour
display tube as claimed in Claim 1 or 2, characterized in that the pressure
between  2. Farbbildwiedergaber6hre nach Anspruch 1 da- the skirt and the
supporting frame as a result    durch gekennzelchnet, dal neben den Enden
of the frictional engagement has a value be-  16  der anderen zwei Seiten
des Tragrahmens der tween 0.02 N and 1.20 N.
Kragen auf den Tragrahmen mittels sines fe- demden Elements reibschlUssig
angreift. Revendicatlons 3. Farbbildwiedergaberohre nach Anspruch  1 N.-.
1. Tube Image en couleur comportant une enve-  20    oder 2, dadurch
gekennzelchnet, dal der loppe ayant une fengtre dIlmage sensiblement
Druck zwischen dem Kragen und dem Tra- rectangulaire comportant un rebord,
un mas-       grahmen durch die Reibschl~ssigkelt elnen que d'ombre
sensiblement rectangulaire com-       Wert zwischen 0,02 N und 1,20 N
besitzt. portant un grand nombre dtouvertures et une jupe, un chassis de
support sensiblement rec-  26 tangulaire auquel est reliee la jupe du
masque d'ombre, et des moyens de suspension pour suspendre le chassis de
support dans lee an- gles du rebord, caracterise en ce que, au moins pres
des extrsmites de deux c8tes du   3o chassis de support situds lPun en face
de lau- tre. la jups eat soud6e audit chassis de sup- port et edt en
contact par friction avec ledit chassis de support a un endroit contigu aux
-                               .. . extrdmites des deux autres c8t~s du
chassis  35 de support. 2. Tube image en couleur selon la revendicatlon
K..'    1. caractirls6 en ce qu'a un endroit contIgu aux extrdmit6s des
deux autres c6t~e du chas-  40 sis de support la jupe est en contact par
friction avec ledit chassis de support au moyen d'un element 6lastique. 3
Tube image en couleur selon la revendlcation   46 1 ou 2, caracterise en ce
que la pression entre 1a jupe et le chfissis de support, due au contact par
friction, a une valeur comprise en- tre 0,02 N et 1,20 N. 50
PatentanspryUche 1. Farbbildwledergaberdhre, die elnen Kolben mit elnem im
wesentlichen rechtecklgen Wieder- gabefenster mit ener aufrechten Kante,
eine   66 Im wesentlichen rechtecklgen Lochmaske mit einer Vielzahl von
t6ffnungen und mit elnem Kragen, einen im wesentichen rechteckigen 4    


