
;;<e3eL(VuL%rrst">tt6uTVu"2 9 NOV 2004 A Magnetic Shield for a Cathode Ray
Tube  The invention relates to a magnetic shield for a cathode ray tube. s
All monitors or televisions which use a cathode ray tube (CRT) have an auto
degaussing feature which is activated every time the CRT is switched on.
Degaussing of the CRT is necessary when, for example, the CRT moves
locations to compensate for variations in the Earth's magnetic field
between different geographical locations. to 15 The CRT includes a colour
identification device commonly referred to as the aperture grill assembly
and a magnetic shield which is fixed to the Aperture grill assembly,
normally by spot welding of a skirt, which extends around the periphery of
the magnetic shield, to the edges of the aperture grill assembly. However,
when a CRT is degaussed, there is a tendency for the edge of the skirt to
vibrate and strike the aperture grill assembly. This causes a ringing sound
which is audible and therefore, undesirable. In addition, there is also a
tendency for the magnetic shield to ring if it is used in a television, as
certain sound frequencies may also cause vibration of the skirt and
therefore, also 20 25 cause ringing. The vibration could be reduced by
reducing the degaussing force or by reducing the size of the skirt.
However, if the degaussing force is reduced, it is not possible to degauss
the CRT properly. In addition, if the end of the skirt around the magnetic
shield is reduced, this reduces the amount of magnetic shielding.    2 9
NOV 200 2 This is also undesirable as if the magnetic shield is reduced,
the CRT is more vulnerable to the effects of terrestrial magnetic fields.
Therefore, if the CRT is not properly shielded, the electron beam may be
influenced by the terrestrial field and may cause the electron beam to
strike the wrong section of the screen s and distort the image. For
example, the electron beam may strike a blue phosphorous region instead of
a red phosphorous region, and so cause colour distortion. In accordance
with the present invention, a magnetic shield for a cathode ray 



10 tube comprises a body portion and a skirt section around the body
portion, the skirt section comprising a skirt portion having a free edge
and being connected to the body portion at its opposite edge, wherein the
length of the free edge is less than the length of the opposite edge. is
Preferably, the edges of the skirt portion between the opposite edge and
the free edge are at an oblique angle to the opposite edge and the free
edge such that the skirt portion tapers from the opposite edge to the free
edge. Alternatively, the edges between the opposite edge and the free edge
may 2o comprise a number of stepped edges such that the free edge has a
length less than the length of the opposite edge. In a further example of
the invention, the edges extending from the opposite edge to the free edge
may be curved or have any other suitable shape. 2s   2 9 Nov 2004 3 In
accordance with a second aspect of the invention, a cathode ray tube
assembly comprises aperture grill assembly coupled to a magnetic shield
structure, the magnetic shield structure being in accordance with the first
aspect of the present invention. s Preferably, the separation of the grill
assembly and the free edge is greater than ~I , where F is a force applied
to the skirt section) L is the maximum distance from the coupling of the
skirt portion to the aperture grill assembly to the free edge, E is the
Young's modulus of the skirt portion and I is the moment of to inertia of
the skirt portion. For example, the force may be generated by degaussing,
sound or any other means. Typically, the length of the free edge is
preferably less than 20 mm, and most preferably less than 15 mm. is An
example of a magnetic shield in accordance with the invention will now be 



described with reference to the accompanying drawings, in which: Figure 1
is an exploded schematic view of a conventional cathode ray 20 tube
assembly; Figure 2 is a side view of conventional magnetic shield mounted
on an aperture grill assembly; Figure 3 is a side view of magnetic shield
in accordance with the invention mounted on an aperture grill assembly; and
2 9 NOV 200 Figure 4 is a schematic cross-sectional view of a portion of an
aperture grill assembly and a portion of a magnetic shield. s Figure 1
shows an exploded view of a conventional cathode ray tube assembly which
comprises a funnel sectional 1 having an electron gun 2, an internal
magnetic shield structure 3 having a skirt 6, a colour identification
structure (commonly known as an aperture grill assembly) 4 and a panel
section 5. io Typically, the magnetic shield structure 3 is mounted on the
aperture grill assembly 4 such that the skirt 6 extends around an outside
edge 12 of the aperture grill assembly 4, as shown in Figure 2. The skirt 6
is spot welded to the edge 12 of the aperture grill at discreet locations
to permanently attach the magnetic shield structure 3 to the aperture grill
assembly 4. The skirt 6 has a is number of skirt portions 8, 9, 10, and
each of the skirt portions 8, 9, 10 are attached to the edge 12 of the
aperture grill assembly 4 by spot welds 11. During use of the conventional
cathode ray tube using the conventional magnetic shield 3, during
degaussing and at certain sound frequencies, corners 20 13, 14 of the skirt
portion 9 vibrate and cause a ringing sound by striking against the edge 12
of the aperture grill assembly 4. Figure 4 shows a side view of an aperture
grill 4 having a magnetic shield structure 20 in accordance with the
invention, mounted on the aperture grill 2s assembly 4. The magnetic shield
structure 20 includes a skirt 21 comprising   2 9 NOV 200 5 three skirt
portions 22, 23, 24 which are fixed to the edge 12 of the aperture grill
assembly 4 by spot welds 11. The skirt portion 23 is different from the
skirt portion 9 as the length of free edge 25 is less than the length of
the opposite edge 26 which is the imaginary edge at which the skirt portion
23 joins the main s section of the skirt 21. Due to the reduced length of
the free edge 25 compared with the opposite edge 26, corners 27, 28 of the
free edge 25 are closer to the 



weld 11 and therefore, are less likely to vibrate and to strike the edge 12
of the aperture grill assembly 4 and cause ringing. to This can be
explained by reference to Figure 4 which shows a schematic cross sectional
view along a line from the spot weld 11 to a corner 30 of a free edge of a
skirt portion most remote from the spot weld 11. If y is the displacement
of the corner 30 in a direction towards the edge 12 of the aperture grill
assembly 4, it can be shown that the amplitude of vibration y of the corner
30 is as follows: _ _FL' 1 s y 3EI Where F = the force applied to the
corner 30, L is the distance from the corner 30 to the spot weld 11 , E is
the Young's modulus of the skirt portion 35 and I is the moment of inertia
of the skirt portion 35. Therefore, in order to prevent the corner 30
striking the edge 12 due to an applied force F, the amplitude of 2o
vibration, y must be less than d, which is the separation of the edge 12
and the skirt portion 35 with no applied force F. Therefore, it follows
that d>FL3 3EI   2 9 NOV 200 6 In fact when the calculations are made, it
is found that the conventional 3 magnetic shield 3 has a skirt portion 9
for which d is less than 3 ~ . For a typical magnetic shield structure, it
is found that the length L from the spot weld 11 to the most remote corner
30 should be less than 20 mm, and preferably less than 15 mm. An advantage
of the invention is that it permits the length of the free edge of a skirt
portion of a magnetic shield to be reduced to minimise the possibility of
the corners of the free edge striking edge 12 of the aperture grill
assembly 4, while io still maintaining the overall area of the skirt
portion 4 at a sufficiently surface are to provide effective magnetic
shielding to the electron beam emitted by the electron gun 2.   2 9 NOV 200
7 CLAIMS 1. A magnetic shield for a cathode ray tube comprising a body
portion and a skirt section around the body portion, the skirt section
comprising a skirt portion 



5 having a free edge and being connected to the body portion at its
opposite edge, wherein the length of the free edge is less than the length
of the opposite edge. 2. A magnetic shield according to claim 1, wherein
the edges of the skirt io portion between the opposite edge and the free
edge are at an oblique angle to the opposite edge and the free edge. 3. A
magnetic shield according to claim 1, wherein the edges between the
opposite edge and the free edge may comprise a number of stepped edges. 15
4. A magnetic shield assembly according to any of the preceding claims,
wherein the length of the free edge is less than 20 mm. 5. A magnetic
shield assembly according to claim 4, wherein the length of 2o the free
edge is less than or equal to 15 mm. 6. A cathode ray tube assembly
comprising an aperture grill assembly coupled to a magnetic shield
structure, the magnetic shield structure being in accordance with any of
claims 1 to 5. 25   2 9 NOV 200 s 7. An assembly according to claim 6,
wherein the separation of the grill assembly and the free edge is greater
than 3~1, where F is a force applied to the skirt section, L is the maximum
distance from the coupling of the skirt portion to the aperture grill
assembly to the free edge, E is the Young's modulus of the skirt portion
and I is the moment of inertia of the skirt portion. .AU.A{.A.2.A3.A&E
.AUS%!.A.l.A&0 67z|V==. x   
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