COLOR PI CTURE TUBE HAVI NG SHADOW MASK W.TH | MPROVED Tl E BAR GRADI NG Thi s

I nvention relates to color picture tubes of a type having shadow masks w th
slit-shaped apertures, wherein the apertures are aligned in colums and the
apertures in each colum are separated by tie bars in the nask, 2&1
particularly to such a mask having an inproved tie bar grading. &68768
predomi nant nunber of color picture tubes ip use today have |ine screens

and shadow masks that include slit-shaped E . The apertures are

aligned in col ums, =¥ ’ 2304 H IR ral Separ at ed
from each ot her by 1 még?—ﬁ SR~ SU SHADOY MANK
essential in the mask, to NYIMTETIMPROVEDEITE BARGRADING orned into a
dome- shaped contour which Sonewhat parallels the contour of the interior of
a view ng faceplate of a tube. Tie bars in one colum are offset in the

| ongi tudi nal direction of the colum (vertical direction) fromthe tie bars
in the i medi at el Whisijnvsationcrslates ¢o colasrpigtura dubessof artype hawing shadow masks
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Furthernore, sonetines when the mask is formed into its done-shape, the tie
bars tear, thus ré predpminantagmberiofcolar picturgdnbes in use taday havedline scncens
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and paralleling said short sides, said mask including slit-shaped apertures

al i gned i n cmaintain ithitegrityswhen iitisiformed atba dome-dhaped contous whichi somewhat
adj acent apertures in each R . L _ . .
parallels the contour of the interior of a viewing faceplate of a tube. Tie bars in

one column are offset in the longitudinal direction of the column (vertical direction)
from the tie bars in the immediately adjacent columns.

When a mask is formed into a dome-shaped contour, the forming process
stretches the tie bars in the mask. Such stretching is nonuniform throughout the
mask, because the forces on the mask during forming'are nonuniform throughout
the mask. This stretching of the webs has an adverse effect on the mask, in that the
slit apertures in the mask are stretched beyond their desired sizes. Furthermore,

' sometimes when the mask is formed into its dome-shape, the ‘tie bars tear, thus
ruining the mask. Therefore, there is a need for a solution to the problem of tie bar
stretching. .

According to the present invention, there is provided a color picture tube
including a shaped shadow mask having a rectangular periphery with two long sides
and two short sides, with a major axis passing through the centre of said mask and
paralleling said long sides and a minor axis passing through the centre of said mask
and paralleling said short sides, said mask including slit-shaped apertures aligned

in columns that substantially parallel said minor axis, and adjacent apertures in each



2. columm being separated by tie bars in said nask, the wwdth of said tie
bars being neasured in a direction that substantially parallels said m nor
axi s,"~fherein said shaped shadow mask is fornmed froma flat mask, and
wherein the widths of said tie bars |ocated along said mgjor axis, in a
direction fromthe centre of said mask t@ the short sides of said nask,
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1 5 shadow mask for a tube constructed according to the present i yention.

FIGURE 7 is a graph of calculated tie.bar 'stretch that is attai ned .
f ormed shadow nask having the tie bar width grading shown in Fl GURE 6\"240“
FI GURE 1 shows a rectangul ar col or pi @&ure tube 10 having a gl ass envel® ope
11 conprising a rectadguther drawiygsat e panel 12 and a tubul ar neck - 14

connected by a rect angyGyRE qnixehnlailaﬂﬁ,h@eéﬁmal side view aNal G nal.

conductive coating- at extends from an anode button 16 to the

neck 14. ThePlsifer ¢ ‘g 2%"‘&8 S BISHRWMEM by ate 18 and a peri pheral
flange or sidewal | 20FIGRIRF ss gear plan UIQWIG)ﬁame$k-£EHWa$egltﬂ$S)ffrlt 17.
A three- opl OthePi®e RBTOFIGURESI. 22 is .carried:by-the inner surface of the :
faceplate 18. The scr a lin screen W hor, I|nes
arranged in triads, zﬁﬁlﬁ a’é‘% ﬁ%l 55 VIR o2 tt)ﬁosfm‘ﬁ’ rPé’ﬂggn A& of the
three 30 coshadew masknof the-tqb@r@ﬂm dr sel ection el ectrode or shadow ¢
mask 24 is renovabl'y RIGURE 4 Y aC mnbqubaﬂ%a& g'riﬁlﬁge%aﬁlﬁr@tined
spaced relatjo t he - scr.een 62 ﬁectron gun 26, shown schemati cal |y
by dashed Il?ﬁ%%cﬁﬂyﬂl&ﬁliprlor'? g@ spﬁfi mﬁﬂft ed within the neck 14 to -
gener at d &nd direct tﬂ?IGUHF—ei:tlS @ngtaphnef 2ie bar stratchngneasnrest gent pat hs -

t hrough the naﬁgm&éu 0 fnhe screen 22. The tube of FIGURE 1 is designed to
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~Cause FIGURE 6 is a graph of tie bar width grading in a flat

15 shadow mask for a tube constructed accordmg to - the present NS
invention. L

FIGURE 7 is a graph of calculated tie bar stretch that is
attained in a formed shadow mask havmg the tie bar width grading
shown in FIGURE 6. ' o o

20 FIGURE 1 shows a rectangular color picture tuve 10
having a glass envelope 11 comprising a rectangular faceplate panel
12 and a tubular neck 14 connected by a rectangular funnel 15. The
funnel 15 has an internal conductive coating (not shown) that '
extends from an anode bution 16 to the -'neck ‘14.  The panel 12

25 comprises a viewing faceplate 18 and a peripheral flange or sidewall -
20, which is sealed to the funnel 15 by a glass frit 17. A three-color _
phospkor screen 22 is carried by the inner- surface of the faceplate _ _
18. The screen 22 is a line screen with the phosphor lines arranged - " u
in triads, each triad including a phosphor line of each of the three h

30 colors. A multi-apertured color selection electrode or shadow mask
24 is removably mounted, by conventional means, .in- predetermined
spaced relation to the screen 22. An electron gun 26, shown .
schematically by dashed lines in FIGURE 1, is centrally mounted
within the neck 14 to generate and direct three electron beams 28

35 along convergent paths through the mask 24 to the screem 22.
' The tube of FIGURE 1 is designed to be used with an
external magnetic deflection yoke, such as the yoke 30 shown in the -
neighborhood of the funnel-to-neck junetion.' When activated, the



the beams to scan horizontally and vertically in a rectangul ar raster over
the screen 22. The initial plane of deflection (at zero deflection) is at
aboury't he mddle of the yoke 30. Because(gf fri nge fields, the 5 zone of
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Sortlon 29 isfwelded to the frame 34. The shadow mask 24, shown in greater
etail in FIGURES 2 an a rectangul ar des
-and two 20 - short si dgggéTﬂEqﬂi’gkmﬁéhg r@r{) §“¥“ \?ﬁ% %S}gg%@&
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The shadow mask 24, shown in greater detail in FIGURES
2 and 3, has a rectangular periphery with two long sides and two
20 short sides. The mask 24 has a major axis X, which passes through
the center of the mask and parallels the long sides, and a minor axis
'Y, which passes through the center of the mask and parallels the
short sides. The mask 24 includes slit-shaped apertures 36 aligned
in columns that essentially parallel the minor axis Y. Adjacent
25 apertures 36 in each column are separated by tie bars 38 in the
mask, with the spacing between tie bars 38 in a column being
defined as the tie bar pitch at a particular location on the mask, as
shown in FIGURE 3. The vertical dimension of a tie bar, or tie bar
. width, is measured between adjacent apertures within a column.
30 A shadow mask is made from a flat sheet of metal, such as cold rolled steel
~or Invar (36% nickel steel), which is coated with a photosensitive film. Invar is a
registered Trade Mark. The film is exposed through a phbtomaster which contains
“ a photographic pattern of the desired aperture array. Next, the exposed portions of
the film are removed, and the metal sheet is etched to form an apertured flat
35 shadow mask. The flat shadow mask is then placed in a press and formed into the
desired shape of the final shadow mask. During this forming step, some portions

6f the mask stretch differently than other portions of the



or Invar (36 % nickel steel) which is coated with a phot osensi ti-ve film
Invar is a regi stered Trade I\/ark The.filmis exposed through a phst. onast er .
whi ch contains a photographic pattern of the desired aperture array. Newd™,
t he exposed portions of the fil m areSsenoved,. and the metal sheet is-etched
to form an apssk.urBdcdusat tie haﬁh&dﬂudemelrong‘ﬁmi fapettusdsadiignedisin i's t hen.
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accorda e with the_present in the stretch.pattern, of FIGURE 5 i
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their strength and thEn ede;ugmnlgo‘e shadow mmsletfon anltlubeng:onstructed in :

: accordance with the present invention, the stretch pattern - of FIGURE
5 is used to determine whlch tie bars should ‘be mcreased in width,
to increase their strength and thereby reduce thelr stretch durmg

20 forming. For a tube having a viewing ‘screen dlagonal of 35 inches . ...

(88.9 cm), the resultant gradmg for an 1mproved novel flat shadow
‘mask,  that includes such compensatxon, is  shown in FIGURE 6. In this
improved mask, the tie bars near the short sides of the mask, along .

) the- major axis X, are given the maximum - w:dth to compensate for :

25 the maximum stretch occurring in the mask of FIGURE 5. The _
grading pattern is nonradial between the . "enter ‘of the ‘mask and. the
short sides of the ._ma_sk, near the major axis X. The widths of the tie - o
_bars along the major axis X, in a' direction-from the center of the u
mask to the short sides of the mask, first increase in dimension to

30 points between the center and the short sides and then decrease in
dimension .to the short s1des
- " When the mask of FIGURE 6 is formed into the same
desired shape as was the previous mask, the resultant tie bar stretch
is such as shown in FIGURE 7. In the formed mask of FIGURE 7, the -

35 maximum stretch occurs in the center area of the mask. "The largest | .
stretch is about 0.60 mil (0.015 mm) ‘which is substantially less than : '
the maximum stretch. of 0.80 mil (0.020 mm) of the prior art mask
shown in FIGURE 5.
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2 0 formng. For a tube having a view ng-screen diagonal of 35 inches
(88.9 cn), the resultant grading for an-inproved novel flat shadow nask,

t hatsdéncl udes such conpensation, is shown in FIGURE 6. In this inproved
mask, the tie bars near the short sides of the mask, along the major axis
X, are given the maxi numwi dth to conpensate for 25 the maxi mum stretch
occurring in the mask of FIGURE 5. The grading pattern is nonradi al between
the center of the mask and the short side¥?of the nask, near the ngjor axis
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ti% bar stretch is such as shown in Fl GURE 7 n_the forned of Fl GURE
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variation in the tie bar strength, given that a production tool may not

perf orm as grasking cfor apiproaching compleﬁ ppummemsmqmpwwumm%prﬁmt
tie bar grading pattern of FIGJRE 6 is only about half of that which would
be, r equi r edIVEALI®BApI et e opti ni zati on. Al though not shown in the present
enbudi ment, the conplete optim zation, or at |east additional



gradi ng for approachi ng conpl ete optim zation, is encorrpassed by the
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short sides,
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mask, t

substantially parallels said m nor. axis,
froma flat nask, and wherein the wi dt hs of said tie bars |ocated

al ong sai d mhj or axicolord pictufe rtabé i inolidingn 4 shaped tshadew aeiskt- Favingt @ t he
short sides of said mask, first increase 1n dinension, to points betmeen

peripheny: wsthomq ltmgj sides andetwae skort | snde:a mmh jaomajer axis short
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of or enbissing hrgueh i Geaire of sAid ik aih pasalleling el Iomevides ada minor
axis passing through the centre of said mask and paralleling said short sides, said o
mask including slit-shaped :apermres_.ahgne_d m__co_lumns that substantlally-parallel K
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I nvention. - CLAIMS 1. | A color picture tube including a shapegL _
shadow mask having a rectangul ar per| phery with two | ong sides and two« ‘.{;"“'
with a major axis passing through the centre of said mask.&nd
paralleling said [ong sides and a m nor axis passing through the cent re of
said mask and paralleling said short sides, said mulmmwm(yl mﬂi shaped

apertures aligned in col unms t hat sub'l antially p ,
acent apertures in eam bei ng separat’ed‘by'ti® bars in sai d
n

he width of said tie grreasuredlnadlrectlonthat

said minor axis, and adjacéht apertures in each column being sep'arate'di'bj'f'.' t'iefb;afs
in said mask, the width of said tie bars being'_-measuréd in a du'ectlon ithat' .
substantially parallels said minor axis, wherein said shaped shadow mask is formed _ -
from a flat mask, and wherem the widths of said tie bars located along sa1d major' o
axis, in a direction from the centre of said mask to the short sides of said mask, )

first increase in dimension, to points between the centre and the short sides, and

then decrease in dimension to the short sides.

2. A color picture tube subs_tantiaﬂy' as herein described with reference

to Figs. 1 to 3, 6 and 7 of the accompanying drawings.
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wher.ei n .sai d shaped shadow mask is -
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