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-1- METHOD FOR SCREENI NG LI NE SCREEN SLIT MASK COLOR Pl CTURE TUBE% Thi s
invention relates to a nethod of screening a color picture tube line screen
by a photographic 5 techni que that uses a slit shadow mask of the tube as

a photonaster, and particularly to an |rrpr0'\Fe1Tent izn a met hod wherein e
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Sever al t hods have been sug%este t0 solve the pro

tilting. Hne M2FRAIIRFEBEsTPsths screensyseFhe, mask ﬁﬂd‘t%ta%e
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bridge or web portions of the mask. The line screens in
these tubes include peripheral borders having slightly

20 curved sides and rounded corners.

Such line screen slit mask type tubes are
screened by a photographic method that utilizes a line
light source, such as disclosed in U.S. Patent 4,049,451,
issued to Law on September 20, 1977. The use of a line '

25 light source to form continuous phosphor lines, however,
has an inherent problem that must be solved. Because of
the substantially spherical curvature of the shadow mask,
the slit apertures of the mask that are off the major and
minor axes of the mask are tilted with respect to the line

30 light source image. If uncorrected, such tilting results

' in the formation of phosphor lines that are relatively
ragged.

Several methods have been suggested to solve the
problem caused by this tilting. One of these methods is

35 disclosed in U.S. Patent 3,888,673, issued to Suzuki
et al. on June 10, 1975, and in U.S. Patent 3,890,151,
issued to Suzuki et al. on June 17, 1975. 1In the method
of these patents, a shield plate is used in conjunction



of these patents, a shield plate is used in conjunction -2- with a
tilting or rocking line light source. A5 the shield plate is noved to
gxpose various parts of the nask and scree the light source is tilted so
t hat it parallels the slits in the exposedn%art of the nask Such 5 met hod
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In yet another method, a negative meniscus lens
is located between a line light source and a shadow mask
during screening to cause a rotation of the line light

20 source image in a direction to decrease the abovementioned
tilting of the slit image. Such method is disclosed in
U.S. Patent 4,078,239, issued to Prazak et al. on March 7,
-1979. As noted therein, the theoretical limit in
reduction of tilting using the disclosed meniscus lens

25 appears to be in the approxlmate range of 627 to 70%,
depending on tube sizes.

' Recently, an improved line screen slit mask

color picture tube has been suggested which has a more

truly rectangular viewing screen than has previously been

. 30 . achieved in such tubes with spherically curved faceplates.
It is particularly important in such improved tubes to
form straight smooth phosphor lines on the sides of the
"screen. Therefore, it is not possible to use the
abovementioned bowed apertured column concept to correct

35 for aperture image tilting. Furthermore, although use of

the abovementioned meniscus lens concept can provide some
correction for light source image tilt, the theo;etical
limit to the amount of tilt correction still leaves



abovenenti oned bowed apertured colum concept to correct 35 for aperture
image tilting. Furthernore, although'use of t'he abovenenti oned neni scus
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- During screening with a line light source, it is
common to move or oscillate the faceplate panel at a slow
speed in a direction parallel to the line light source and

20 the intended direction of the phosphor lines. This motion
or oscillation compensates for the shadowing effect of the
webs and provides a more uniform exposure of the lines.
Unfortunately, when the cylindrical lens of U.S. Patent
4,516,841 is used, this movement of the faceplate causes

25 the projected image of the line light source to move
sideways, slightly, where it lands in the corners of the
faceplate. Because of this movement, the phosphor line
areas that are exposed are somewhat wider than
anticipated. It is therefore desirable to improve upon

30 the method of the last-referenced patent to solve this
secondary tilting problem caused by movement of the
faceplate panel. _

The present invention is an improvement in a
method of screening a line screen slit mask color picture

35 tube. Such method includes coating a faceplate panel of
the tube with a photosensitive material, inserting a slit
shadow mask into the panel, and exposing the phoFosensi-



30 t he nethod of the Iast-referenced patent to solve this secondary
tilting probl em caused by movenment 6f the faceplate panel. The present
invention is an |nprovenent in a method of Sdreening a |ine screen slit
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t her ebet ween. £ﬁ£F§k§°§§ ?'gkgﬂ view of a facepl ate panel show ng sel ected
| i ght source inmages e ereon, wherein a cylindrical lens is not

used. 25 FIGURE Enj she ﬁréﬁlﬂgém/of a facepl ate panel showi ng the
moygpent of a light sourcezennﬁelpieJSCbQQntbséﬁonpﬂﬁemytmﬁ gsfgh., but not
the cyllndrlcEg eggibn of a lighthouse exposure device used for
’
. screening color picture tubes.
FIGURE 2 is a perspective view of a tilt
correction lens and a line light source.
FIGURE 3 is a partially sectioned side view of
20the lens and light source of FIGURE 2 with an apertured
plate therebetween. |
FIGURE 4 is a plan view of a faceplate panel
showing selected light source images projected thereon,

-wherein a cyllndrical lens is not used.

25 FIGURE 5 is a plan view of a faceplate panel
showing the movement of a light source image projected
thereon when the panel, but not the cylindrical lens, is
moved. '

FIGURE 6 is a plan view of a faceplate panel
30 showing selected light source images projected thereon,
using a moving cylindrical correction lens.
Detailed Description of the Preferred Embodiment
FIGURE 1 shows an exposure device, known as a
lighthouse 10, which is used for screening a color picture
35 tube. The lighthouse 10 comprises a light box 12 and
panel support 14 held in position by bolts (not shown)
with respect to one another on a base 16 which, in turn,
is supported at a desired angle by legs 18. A line light
source 20 (typically a mercury arc lamp) is supported



noved: FIGURE 6 is a plan view of a faceplate panel 30show ng sel ected

| i ght source images projected thereon, usihg a noving cylindrical ’
correction lens. Detail ed Description of the Preferred Enbodiment FIGRE 1 r
shows an exposure device, known as a |ighthouse 10, mhlch is used for ™
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li ght 10 from t%] 2Zéour C‘%ifntégpé f% ta e?% iq"’e\%ectron beans
during tube W%ﬁiﬁr é-'rRF@CF‘PgQﬂ 1%%&9( yWhish e‘Eﬁf@F‘Fi’r 1'tke Bighthi ch

conpensa es fHym ttife iardrx Ismﬁ:cté\ inﬂhtpaﬂtgr&kehl Vilid GaBed@rdrs Of the

| i ght house. A f acepl at e panel assentir) 34 | nte on the, anel 15
support 14. pfﬁ*fé‘i 1P %*b‘f’a’trét Y36 and a slit
shadow mask dm:nanmto&nl fmltttem 32e whuah @ﬁnﬁgnm fenche ‘Nmnansums

o o W LSO At 88 vertan ghtd e clplsaesze, e o)
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panel 36 and a slit shadow mask 38 mounted within the
panel 36 by known means. The inside surface of the
faceplate panel 36 is coated with a photosensitive
material 40. During screening, the photosensitive
20 material 40 is exposed by light from the line light source
20 after it passes through the apertured plate 22, the
tilt correction lens 26, the filter 32, the misregister
correction lens 30 and the shadow mask 38. )
FIGURES 2 and 3 show the line light source 20
25 and tilt correction lens 26 in greater detail. The lens
26 is generally cylindrically shaped, being a solid piece
of optical quartz that appears to be a cylinder sliced
parallel to its central axis, and having a generally
cylindri-cal convex surface and a flat surface. The line
30 11ght source 20 is tubular in shape and may be of the
mercury arc type, such as the BHG lamp manufactured by
General Electric. Within the lighthouse 10, the tilt
correction lens 26 is oriented with its longitudinal axis
A-A perpendicular to the longitudinal axis B-B of the line
35 light source 20. As shown in FIGURE 3, the apertured
plate 22 is positioned between the light source 20 and the

14




correction lens 30 and the shadow nmask 38. FIGURES 2 and 3 show the |ine
| i'ght source 20 25 and tilt correction lens 26 in. greater detail. The
| ens 26 is generally cylindrically shaped, b@l ng a solid piece of optical
quartz ‘that appears to be a cylinder sliced parallel to its central axis,

and fding a oeasrAldys o166 262! o0 Sygiutage rgagﬁfbig%ﬁssi&é&ethzhe

line 30 | i ght source-20 1Is u'i ar e nmercury arc

type, such as tIRNBHES #%ﬁﬁp"‘%n’iﬁ%cﬁlﬁ"&i 3, C%-‘hé?%tlEl%che aperftiunet g4,
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line 35 Ilght"=l As shown in FIGURE 3, the apertured plate 22 is
posi tioned bebween the |i gidtlsothe ef feplalté hpanel - HssemblecBipn | ens 26.

Al t hough it | e i the plate, 22, directl
on thegapertureﬁfzﬁkﬂg‘? &bé)e‘?%%ggﬁa %?% g}lgg&ﬁgfé%]ﬁ%c%g g?‘iﬁht |y above d
the aperture 24corxrection lens B2f haltdnemdeimt synohedénibzatibhyissa
including the panel %f%l t c
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3. The L1t copy e e oy e P hod a2 b6 so6n bye.
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facepl ate panelcybindrical nkens @26 bvsyrchientzationtwithcthecpvovementns
is 20 used. I155fn€hé ﬁgﬁéﬁ j@e I mages off the mgjor axis X-X
The tilt correction provided by the improved
method can be seen by comparing FIGURES 4, 5, and 6.
FIGURE 4 shows the images 42 cast on a faceplate panel 36
of a line light source wherein no tilt correction lens is
20ysed. In-this figure, the images off the major axis X-X
and the minor axis Y-Y are tilted at varying angles
{depending on their distances from both axes. For purposes
of illustration, the image sizes and angles of tilt are
'greatly exaggerated in this drawing.' FIGURE 5 shows the
 25movement of light source images projected onto the
U faceplate panel 36 that is caused by movement of the
panel. In FIGURE 5, the tilt correction lens has
straightened the light source images 42' so that they are
"oriented vertically and parallel the minor axis Y-Y of the
30panel. However, movement of the panel along the minor
axis Y-Y results in a slight sideways movement of the
light source images 42', as shown. Again, the motion
shown is greatly exaggerated for illustrative purposes.
FIGURE 6 shows the resultant pattern formed by the iight
‘35 source images 42" which are tilt corrected and projected
through a moving tilt correction lens onto a moving
faceplate panel. As can be seen, smooth straight screen
lines are formed.




and the mnor axis Y-Y are tilted at varying angl es depending on their
di stances from both axes. For purposes of illustration, the inmage sizes and"
angles of tilt are greatly exaggerated in,this drawing. FIGURE 5 shows the
25novenent of |ight source |mages pr oj ect'ed onto the facepl ate panel 36
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general |y cydgdings 'diﬁdpen-gafe o NiilgRn d&ﬁ%"ﬁlﬂﬁgé Rail1 # uigh ﬁwégface can
be either trmdﬁﬁllln rical .in contoyr t hat the surfacte can 5 deviate to
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varyi ng shadow mask c our varying Anel ~cont ours and
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| ens be of %’bl‘&:tlrz%\ﬁl%?tréé\iéﬁéﬁ& qual"zta?ns‘i@i@é‘it&ﬂ dO'thd S1 & ARAREA ON o
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the | eds Flrampe posricicned 40 mnY fromporntsidd dfetlsd dpass of the
Furthermore, the X or Y components of the slopes of the

~generally cylindrical surface of each lens should not
deviate more than +0.5 milliradian from the specified
values. The planar surface of each lens should be flat to
20 within 5 uniform fringes using a helium source. Both
surfaces of each lens should be finished to an optical
polish and clarity with no observable haze.
The following table gives dimensions for a
specific circularly cylindrical convex lens of design
25 similar to that of the lens 26 of FIGURES 2 and 3. The
quality zone mentioned in the table is the effective area o

of the lens which is u‘t_:ili'zed during screening.



general I'y cylindrical surface of each | ens should not deviate nore than 0.5
mlliradian fromthe specified Vval ues. The planar surface of each |ens
should be flat to 20 within 5 uniformfriugges using a helium source.
Bot h. surfaces of each lens should be finished to an optical polish and
clarp?y wi th neagpgervabl e haze., The follow ng table gives dinmensions for a

specific circu cylindrical convex |ens of des:g 5 sim/l|ar_to that
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di fferent than 13ihe wwpem:@ flatee Jf.ar. Jthe patkel280 Hmetyer( 7 flommhe
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I f :
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novenent is _lggought about, by novi ng
he excursion distance for the panel. However, for one
tube having a 66 cm (26v) diagonal, an excursion distance
of $5.53 mm (211 mils) was found to be near optimum for

both the panel and lens.

20 “In the illustrated embodiment the faceplate
. panel 36 and the lens 26 both move, while the light
source 20 remains stationary. However, the present
invention also encompasses embodiments in which the
‘synchronous relative movement is brought about by moving
. 25 the light source while smamme both of the faceplate panel
-/ and the le?xesz #8 stationary.

30



25 the-light source while [err] both of the—faceptate—panel and the .

| ens ARE stationary. 30 CLAIMS 1. A nethod of I n I|ne screen
slit mask col or picture tube, including cog Ling all@ﬁm uu of sai d
tube with a photosensitive material, 5 |nsert|ng k into.
sai & panel , e PMPosi ng sai d photosen5|t|ve mat eri al by pa55|ng | i ght fiagm
a line I|ght'§UUTCE through. the slits_of said nask, wherein at |east one

general Iy cylindrical shapelt PeEBORsOfSFreBREATLEt WABR SSFEER diki ght
source and S%Qsﬁ%éﬁ@?pbﬁé@u?énehbeduinemuﬁiﬁgsdbﬁtﬂhgsal ¢apBaphasensitive
material, wth thf Pn gd# g hg ﬁat | ens erpenglcul r to the
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effecting sgnﬁ@s@nbﬂngl& styEHshadoelmaskelhOOtbalalpanbﬂghhndource of both
ai d facepl at a e n
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phot osensi ti vEromt &riihe 29ght source2thrpught hbe &ditsdofigsaddcmask,1, in
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t he | ens. d accor ns 1's spaced
from the aperP%$é§19F9§ebeﬂweﬁpnﬁﬁhédlbﬂes%iﬁéﬁlﬁSu§°P|RQdSEﬁéén slit mask

col our plCtHbﬁaééﬁEaéébﬁéﬁéllahh¥1ﬁ§ 8Rpekiredeser shgd phbkoseheienee to the
acconpanyi ng dr@géfgi with the longitudinal axis of said lens
perpendicular to the longitudinal axis of said line light
source, the method comprising effecting synchronous .
jsmovement relative to the line light source of both said W/
faceplate panel and said cylindrical shaped lens in a
direction substantially parailel to the line light

source, during exposure of said photosensitive material.

20 2. A method according to claim 1, in which an
apertured.plate is positioned between the line light
source and the lens.

3. A method according to claim 2 in which the
25lens is spaced from the apertured plate.

4. A method of screening a line screen slit U,
mask colour picture tube substantially as herein
described with reference to the accompanying drawings.




