-1- The pgegenr ihvention relates to a shadow mask or col our sel ection
electrode for colour television picture tubes. It also relates to the
supporting friane allowi ng the said mask to be stiffened. A cathode-ray tube
i ntended to reproduce col our television pictures generally conprises a

gl ass envel ope conposed of a front panel (of_front slab) of rectangular
shape extended by a side wall in the formof a skirt, sealed to a so cal |l ed
coni cal4gpart whi ch pnarrows down_ and which termn nates |q1a t ubu
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performed. This ?gén, o%%gge ﬁos%h % OFPRPE 1 e prlnary Cotour s

red, blue and gtbengaid MepbstbedeOﬁtiﬁéemﬂdernal surface of the front
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three parallel electr eans sftuated In sane horizontal plane, this
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to the screen whi & has a orn1ana|o ous e surface 1
shadow mask 12 b&sthheendt houses enl9saembhyngftbhp@@seIQntszng@n%cmmbn
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This screen, composed of phosphors of the three
primary colours red, blue and green, is deposited on the
internal surface of the front slab. In one kind of colour
picture tube in which the electron guns emit three parallel
electron beams situated in the same hdrizontal plane, this
screen 1s formed by a repeated succession of three continu-
ous strips of vertical phosphors of different colours,
R,G,B.

A colour selection electrode formed by a metal surface
of spherical (or cylindrical) form 10 (figure 1),

s pierced by a large number of oblong (or elongated rectan-

' gular) openings 11, referred to as a shadow mask 12, is
positioned in the trajectory of the three electron bLeams
close to and substantially parallel to the screen which has
a form analogous to that of the surface 10. The shadow
mask 12 has the action of only allowing to pass for each
electron beam the part which is directed at a single one
of the strips of phosphors R,G,B, so that a first beam
is intended for green strips G, a second beam for blue
strips B and the third beam for red strips R, by reason

of their different angles of incident at the location of
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-2- the sfots 11. 'It shoul d be observed that a single beam nmay conprise a
sectfon. covering several slots 11 at the same tine as well as a circul ar
zone on the metal surface 10 surrounding them The result is that the
greater part, approximtely 80% of the electrons of each beamis received
by the netal surface 10 which is also referred to as a nmaski ng sheet, which
bl ocks their passage and absorbs their h kinetic energy. This causes
rapi d hseting of the part of the surface'%b‘scanned_by t he beans, which has
a low thermal inertia. Since the shadow mask 12 has to be renoved and

pl-aced in positign ever tine ring the uction he tube
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2) which is prefer roduced as an L-sh
cross-section anbOasmrwqmnﬁgnngth1| §W§Ub§¥¥nhﬁ aSIWhgﬁeéhér rﬁaﬁe?hat of

the mask 12 (fr 11iMBse 1 Bogxyw! el i g f pelpt s of
the art tube degicgz%l bed f%l;so exanpl e 15.; Oﬁ %Et%i Cé&c%%?&‘él?@%_ Te%c%b%gﬁi and

1, 486, 675, the th?ckeeekved ?Xmﬁnﬁn%ﬂtﬁkmquq@ﬂQﬁlﬁf thé che sl 2dger A6& STHeHf

the mask 12 is ge@eagléym@ﬁtmgarsm Anehi2@0 plcek@ehees pardagkatnal the
frame 16 is then f%all betme n.2and 3 mlli ngfﬁ dependln an .t he

di nensi ons of th% (ﬁqul¥§tﬁﬂ§Q%Hér SnEPPEE Sof 2PRE frane
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that the shadow g@é&l chis é)gquw ﬁfg}@t In%lf_q: |y by the electron
te

beans and which i s nuth thinner an th rame, i s heated nuch

mor e\gii ckl'y than thelnegtere %%ﬁ@ﬂWl@@%Kﬂ%ﬁ(hﬁﬁdUWe@@yre@§V§@oﬁn§s t he tube
is in operation plhgedrampddiseidnisgain several times during the pro-

duction of the tube and must furthermore be able to with-
stand predetermined mechanical shocks and vibrations without
incurring any permanent deformation or displacement, it
is commonly supported by means of a rigid metal frame

16 (figures 1 and 2) which is preferably produced as a
profile having an L-shaped cross-section and a thickness
which is substantially greater than that of the mask 12
(from 10 to 15 times, for example). In embodiments of
slots of the art tube described for example in the
publications FR-A-1,470,260 and 1,486,675, the thickness
of the metal foil forming the metal surface 10 of the
mask 12 is generally between 100 and 200 micrometres, and
that of the frame 16 is then generally between 2 and 3
millimetres depending on the dimensions of the screen.

In view of this the thermal inertia of the frame 16
is much higher and it is only heated much more slowly.

The result is that the shadow mask 12 which is bombarded
continuously by the electron beams and which is much
thinner and lighter than the frame, is heated much more
quickly than the latter, which is thick and heavy, as soon
as the tube is in.operation. The frame itself is
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- 3- ponbaqded by %Iectrons only towards the begi nning and end of each
scanhing line and frame and only reaches its equilibriumtenperature nmuch

| ater (when the heat input becones equal to the heat output). As a result,
the mask 12 undergoes an expansion in its plane (in the radial direction)
wel | before the frane 16 begins to heat up3and expand. What is then
observed is a distention or bulging of the mask 12 of' which the centre

whi ch i's~#at the sane tine the apex, nobves closer to the screen and of which
t he edges wel dethombairidedf bgmel&6 tarashehdlyi hopesisi bhebpegheniagt andwbndh
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mount i ng conpri sing e sprl I's distending o he perforated mask
12 causes corre§ﬂ@ﬁd#ﬁglﬁmsﬁP@@éﬁéﬁF§eomh§he1§F©Fs(Wneﬁftbﬁehﬂﬁ§kl@DUtmh|ch

are purely aXIahe@bm%@eeaaehr%oa@ﬂehaéatdeg&ﬁaﬁnng ﬁé'é'ré@ﬁP@neHﬁé ﬁéQﬁ1
the centre towards the periphery whi ch t are initial % nul | ) . and
e
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reach their maxi_num val ues d, be on tha 0|nt t he ec e as far as
t he edge (at whi eﬁgf gre |ﬁ?§|é uIP S i %Igl %ggﬁéand?ggra-
nmmatically in cb@d@#@@tpﬁbmhenmbsguﬁé of WhlmhlGhethenﬂashwdichaia Atshbes

the outline of asa%slm% %m %e% fﬁ\a%sléus’e@? €8/ @ne ggrgéﬁ daghpgot t ed

trace B shows the outline of a col rane_16 causing the
sai d di st enti on“Hi%h the @ﬁéﬁ@aﬁ@&dﬁ9 §°r§BGcFPéﬁeoF6tﬁ€er8899518f

curvature of thegmsknldy the a_mrte@awdldhsmba@eaaaéa @B the skets 11 have
the result of shifting the axes beam portions, refer

e ormoent o st § Akt SEnell oY fehfar b Pe§888Fn£ca°Pﬁie<?8PP 108 axis
of the strips okxmhusphmmsbRaGeam@ang5300|ated in juxtaposed triplets, in

such a manner as {0 345G - GLOUhS! 8L 00, AkEANEAL 8 ol et ch are

hi ghest in an annul ar area situ appr ox etween 't he
centre and t he edgwesponiddngagid sp2acements of the slots 11 of the

mask 10, which are purely axial at the centre and have
decreasing axial components from the centre towards the
periphery (at which they are initially null) and radial
components which increase from the centre (at which they
are null) as far as approximately half-way between the centre
and the edge (where they reach their maximum values) and
beyond that point they decrease as far as the edge (at
which they are initially null). This is illustrated diagra-
mmatically in cross-section in figure 1, in which the

— dashed trace A shows the outline of a mask 12 and of a
frame 16 when cold, and the dash—dotﬁed trace B shows
the outline of a hot mask 12 with a cold frame 16 causing
the said distention which is indicated by a reduction of
the radius of curvature of the mask 12. The aforesaid
displacements of the slots 11 have the result of shifting
the axes of the beam portions, referred as chromogenic
streaks, which traverse them with respect to the vertical
axis of the strips of phosphors R,G and B associated in
juxtaposed triplets, in such a manner as to cause losses
of register or alignment defects which are highest in
an annular area situated approximately half-way between the
centre and the edge of the mask 12.
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-4- This ymy Iead’to a relative reduction of the light intensity
propbrtional -‘to the phosphor surface bonbarded (if the strips are separated
by areas denuded of phosphors) of col our purity defects, since a beam
intended for a single phosphor is partially incident on an adjacent strip
of a different colour. After a particular operating period of the tube, the
frame 16 is equally heated in a progressi~e manner by conduction, by

radi ati'w and by el ectroni ¢ bombardnent, such that it al so undergoes a
thermal expansion. The frame 16 and the mask 12 being general |y produced
froman identical nmatErs &Y rlAakdStedolatiysy r]“?&‘\?‘é‘%tlﬁ§ SanéhgoLighfi ci ent

of thermal expansihsite xS ihOf ﬁ&&r{erms%ofrolsb@\ﬂaag @amba@aeaf
the mask 12, has(l[flhe effect, on the one

redu its previou
observed disten o' 11 iR HS ﬁepe?sracc? glryec'f‘rte&“’t%1 gld%dmo fPBHFB?‘§¥S)
and on the ot heromamﬁlcoir- |mnrletas|cmg?etdt$,gaddmet webram $nskeatiedlfport hatihgle

to say of displagiqaddies adiall s Mk s been shaun diagr gyl gal |y

and in cross-se t| In figur ch shows on tracé
(anal ogous to trmtdmferrregm eCOll)OUIt he outline of a mask 12 - frame 16

assembly in the col hs{t & FKkilha SOldH Ad1R36E FeTiows o7 TReK thBe, kthane
16 assenbly in the hot state, that is to say having reached the sane

equi | i brium tenpeidlur® % 4 sk MAAE % dieith PERET eE/d V&r BRN9ETt R¥ mask

12 has incr easeChoraﬁngﬁSoﬁheosdlrSdcalmd?Etat@EIbyl fe3 epairbniefl bpabalrkgknt,
branches and t hat the,ﬂ,Ee us f curvature of the maik 12, follow [q,gFa bri ef
t

reducti on causedSLb%}" iR S U BEHEGE s a SFPEMPEOFrea t han
that which it hatrame tie ami by anask 12 toed g @melﬁllls/ surodeceadd foohy aby

means—of bl ade sJ) f R{K‘é dhedlangd e%ﬂl )%(?%yaﬁ,%vgl fpat %%me cbhe

sane (transverse) radi a ne and which are dirdcted’substantia

tangential |y wi tf fiexirich Qﬁ)ﬁﬂﬁ?%ﬁ%(ﬁﬁﬁ%ﬂﬁ%ﬂﬁe The expansion of the frame
i6,following on that of the mask 12, has the effect, on
the one hand, of reducing its previously observed disten-
tion (flattening it as compared to trace B of figure 3),
and on the other hand of increasing the gap between its
slots 11, that is to say of displacing them radially.
This has been shown diagrammatically and in cross-section
in figure 2, which shows on the dashed trace A (analogous
to that of figure 1), the outline of a mask 12 -~ frame 16
assembly in the cold state, and the solid trace C shows
a mask 12 - frame 16 assembly in the hot state, that is to

L say having reached the same equilibrium temperature.

It is observed therein that the area of the mask 12 has
increased, as has the distance between its pairs of
parallel branches and that the radius of curvature of the
mask 12, following a brief reduction caused by the initiai
distention, becomes a little greater than that which it
had in the cold state.

If the frame 16 is suspended only by means of blade
springs of which the longitudinal axes are situated in the
same (transverse) radial plane and which are directed
substantially tangentially with respect to the circumference,
the frame 16 may expand in its plane without incurring



¢ -
the frame 16 may 'expand inits plane without incurring -5- any axi al

di spl acement. This has the action of stretching the spherical netal surface
10 in such manner that it spreads whilst flattening slightly. The nmask 12
consequent |y undergoes an axi al displacenent which is |low at the centre and
increases’with the radial distance, and a_spreading in the radial direction
whi ch has the result of causing an increase of the pitch and to a | essor
degree,wof the width of the slots' 11. This |leads to | osses of register
caused by spreadihy Ffiahdigriiacerenty t A0is Rae het Retagpandedtsarehéns
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menbers whi ch may _be i nterposed ]
o0f the screen along the axis of the tube, makes it possible
to compensate these register losses, since it enables the
centre of curvature of the surface of the mask 12 to be
kept substantially at the intersection of the axis of the
tube with the deflection plane normal to this axis. Such
an axial displacement towards the front, illustrated by
outline D (without frame) in figure 2, has been obtained
either by means of blade springs oriented normal to the max-
imum deflection beams, which the expansion of the frame
causes to pivot around two transverse folds, in such manner

o/ that the frame 16 moves closer to the screen (for example

see FR-A-1,540,869) or by means of intermediate balancing
members inserted between one extremity of the blade spring
and the frame 16, made in the form of bimetal blades
conSisting each of two blades of metals having different
coefficients of thermal expansion, which are superposed
and intimately joined together. These two solutions
appear in the aforesaid publication FR-A-1,486,675., These
bimetallic compensating members which may be interposgd
between the spring and the frame (furthermore see the
publication FR-A-2,035,074 of 2,107,515) or formed by
bimetallic springs themselves (see FR-A-1,597,297 and



bet ween the Sprlng and the frame (furthernore see the publication

FRA- 2, 035,074 of 2,107, 515) or forned by binetallic springs thensel ves
(see FR-A-1,597,297 and -6- 2,011,387), allow the alignment defect of
the slots 11 with respect to the RGB triplets of the screen to be
conpensat'ed as a function of the tenperature of the franme 16 to which they
are joined by welding. Neverthel ess, they‘ﬂ%‘not play a part during the

i nitiglwdi stending of the mask 12 becuase of the substantial difference

bet ween the respe rt| and vve nd
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const ant t hr ougfidd Fal s neasure noreover inplies a variation of
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or the belt of the frame with an alternation of radial
projections and hollows which limit the contact surfaces
between the frame and the skirt in areas surrounding the
spot welds. A supplemental reduction of this distention
has been obtained by reducing the radius of curvature of
the metal surface compared to that of the conventional
mask of which the distance in the cold state with respect
to the screen is substantially constant throughout its
area. This measure moreover implies a variation of the
spacing of the axes of the adjacent slots (11) as a function
of the radial distance separating them from the centre of
the mask (l12) which increases the tolerances. It should be
observed at this point that the tubes comprising parallel
"in line'" guns, lined screens and slotted masks, are hardly
liable to incur register losses in the vertical direction,
but are highly susceptible to do so in the horizontal
direction.

Apart from the overall distention of the perforated
mask due to the slower heating of the frame, there is
also established a localised distention action which
depends on the contents of the image televised. For
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mask due-to the glomer heating of the frame, there is also established a
Iocéliseé di stention action which depends on the contents of the inmage

tel evi sed. For -7- example, if the image conprises two highly contrasted
areas of which one is bright (light) and the other dark, the nunber of
electrons’intercepted by the mask area faei’ag the first will be
considerably greater than that received by the nmask area facing the second.
It is abvious that the area undergoi ng heavi er bonbardnent will rapidly
reach a nuch hi greampesperfatite inage OemP rilsesh twec Sileld yf egangrastedns and,

because of the sqmdds td¢ GiNRSS G 1 OW AR iGPRIUGHIVith 8knkheqrBRkK,
t he i ndi vi dual tqueratures of its two areas wll remain different during a

particul ar peri oPOMYTRAE % YRS TTONS dSYeGerdge p¥r Sn§t Das¥nared| our
pi cture tubes ustddengd ncrpardi s ari flornediceplsayiambliiye geesteef tdahathat

[ id hy, f I f. hi.gh-definiti t iision, wll
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cl oser-set sl ot oypiduwdh tretucdte famea Qrllangdng meaviier exabplképnentian t he
b i | abl iy < W I
tubes available v?lldfglg&f:ﬂ&ly ")éetefbﬁ he ‘?ﬂ:%%‘i«e ttelﬂﬁte r%{%gée? tgﬁgg%ﬁataf €

much smal | er regar e "axi al displacenents of the I'sS to say
the register defWtiah ceretides v tedesitoionsreed .t Biesapssults theasmgldi zabl e

reduction (15 topeurddd Jard e e Rlordueit@RLitgN o¥P@ReShakki,Ng 1S
essential. It should egually be observed that a flatter screen_.(neaning an

increase of its TR MRV AR HAT G € Tefiftec ttWor arReSeddihg PEREL
regi ster | oss calisfeidnididiring td gardifcullze fdeati cgicoFertime ,cawbithed wi th

an i nproved resoéOL}%Pglsté@eiﬁ%edtéeofgiesq%ce the distention increases even

nores.At has been di'sCovere e applicant that it is possible to reduce
the anplitude and dufrs ionlefr tfiecture tubes usable in particular for

display in the case of data processing (videography for
example) or of high-definition television, will have to
comprise screens having finer phosphor strips and masks
-having Closer-set slots (pitch reduced from 0.8 to 0.5 mm,
for example) than the tubes available at present, with the
consequence that'the tolerances are much smaller regarding
the axial displacements of the slots, that is to say the
register defects caused by distension. From this results
that a sizable reduction (15 to 25/tm) of the transient
distention upon starting is essential.

It should equally be observed that a flatter screen

N\ (meaning an increase of its radius of curvature) has the
effect of increasing the register loss caused by disten-
tion. If the flat screen is combined with an improved
resolution, the need to reduce the distention increases
even more.

It has been discovered by the applicant that it is
possible to reduce the amplitude and duration of the
transient distention of the mask by utilising a frame of
reduced thickness, which has been reinforced by means of
at least one rib or fold, to present a mechanical strength
comparable to that of a conventional thick frame having

an "L"-shaped cross-section.
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transi ent, di stént’ion of the mask by utilising a franme of reduced thickness,
whi ¢h has been reinforced by neans of at |east one rib or fold, to present
a mechani cal ‘strength conparable to that of a conventional thick frane
havi ng an "L"-shaped cross-section. -8- The invention has as its object
to inmprové the thermal .stability of the magk - frame assenbly and to
reduce, on the one hand the duration and, on the other hand, the anplitude
of the™skstention conpared to the prior art solutions, whilst assuring an

assembly of adequat erjd glrpl}éﬁueﬁ\pwsdla!w i@ fo'BGje'c'%V%Bt mﬁmb@ gneeeHklrmiad
obtained by a conbination of a short mask skirt of la% tened frane,

provided with a $13PR 7t Llexttemass f‘aé]rﬁg'j‘ea\ﬁé?ef“'ﬁ’éﬁh 8 fRskedyRe. on the
invention thus h&se asand strodj Rotatd chashely msmsltrﬁeObtexelroubnﬂl Cﬁ:wéeafnpb(ﬁ:ude

conprising a three-colour |ined screen d areea cession of
th?geI :Itr?ps of Odﬁ'efﬁéer e‘#‘[sﬁ)‘%{bq:slp zr SSivar %é’gpclh )slsé“&f’ﬁ"eéﬁ”y %%Qg‘ssl’

el ectron beans twiriolgth @sperirg atredsaanfodge odf atdlelqsxatlead‘o\glma%(, _provi ded
W th slots which CO“&&&&M%@ t(bo' ﬁ%%%'o%“ TGt ! %@Bltt he %ﬁftgﬁg%ggby

conprising a supporting fr awa@gq d substantia
cross- section, &omRRigiaen S-‘rﬂea \ﬁrﬂqr‘torm SKigdr Prfgaaéalg §engdsireme ,

whi ch integral | Yo SAF f S dgs $rhen qqgﬁsatoflttsh%xm&%kmt@n@aalh@dwamlrbm%nease
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electron beams through a perforated surface of this shadow

mask, provided with slots which constitute a colour
selection electrode, the said mask comprising a supporting
frame profile having a substantially '"L"-shaped cross-
section, comprising a side wall or belt bearing against a
skirt which integrally surrounds the edges of the mask, and
a radial wall or base fixed with said belt and extending
towards the axis of the tube. The extremity of this radial
wall of the frame comprises a folded lip which, on the one
hand, forms a stiffening rib and, on the other hand a window
aperture enabling the edges of the mask to be bombarded up to
the junction of its sheet with the skirt. A mask of this
kind is described, for example, in the Japanese patent
application 57105945.

According to the invention, the mask ~ frame assembly
is particularly notable by a combined arrangement of
the following features:
a) The skirt of the mask has a height amounting at most
between a third and a quarter of the height of the belt
which surrounds it or which it surrounds, and
b) the thickness of the frame is smaller than ten times
the thickness of the sheet of the mask.
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t he foluomﬁng~f§atures: a) The skirt of the mask has a height anounting at
nost between a third and a quarter of the height of the belt which
surrounds it or which it surrounds, and b) the thickness of the frane is

smal ler than ten times the thickness of the sheet of the mask. -9- The
invention will be better understood and others of its objects, features and
advantages wi || appear fromthe follow ng®%escription and acconpanyi ng

dr awi ngs relating thereto, in which: Figures 1 and 2, which have already
been described, are_ diagrammatic cross-sections of t[;% n%sk - frame
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of a mask with aheavy frame, as a function of the tine of operation of the
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reashes its equﬁié&%éu§1£§q£q5é$ﬁq§i(5¥5é9ammatic cross—section'of a mask
having a short skirt with a light frame within it,

Figure 6 shows graphs of the variation in alignment defect
of a mask with a heavy frame, as a function of the time of
operation of the tube, and

Figure 7 shows a similar graph for a mask having a short
skirt with a light frame.

Figure 3 illustrates graphs of temperature variations
with the period of operation respectively as applicable
as perforated mask E, a light frame F and a conventional
heavy frame G. The period of operation of the tube.

(with a cathode of the rapid-heated type) has been plotted
as abscissae and the temperature of each element has been
plotted as ordinates.

It is apparent from the solid line curve E that the
perforated mask, which is of low weight, heats up rapidly
and that it reaches its equilibrium témperature (55°C)
after 5 minutes of electronic bombardment. A frame of small
thickness (approximately 1.2 mm) has a dashed line
temperature rise curve F denoting a slower heating action,
such that it only reaches its equilibrium temperature at the
end of approximately 9 minutes. A heavy frame (of a
thickness of 2.8 mms) has an even slower dash-dotted

temperature rise curve G. It only reaches its equilibrium



after 5 m nut es of el ectroni ¢ bonbardnent. A franme of small thickness
(apﬁrOX|nater 1.2 mm) has a dashed line tenperature rise curve F denoting
a sl ower heafing action, such that it only reaches its equilibrium
tenperature at the end of approximately 9 mnutes. A heavy franme (of a

t hi ckness of 2.8 nms) has an even sl ower gash dotted tenperature rise curve
G It only reaches its equilibrium -10- "tenperature after sonme 12 to 15
m nut es= By conparing the graphs E F and G it is eaS|Iy establ i shed t hat
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heated rapidly in thIS case. i an assepbly conprising a
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and 5, the donecemmzkitalprsailifdedssi bhainst shocks and v1brat10ns, appears
to be advantageous, on the one hand to reduce the amplitude
and period of the distending phenominon by a rapid expansion
of the frame (less thermal inertia) and on the other hand;to
shorten the time needed to start compensation of the overall
expansion by means of the double blades interposed between
the frame and slab, which are heated rapidly in this case.

Two embodiments of an assembly comprising a mask with
a short skirt and a light (thin) frame have been illustrated
partially and diagrammatically in cross-section in figures
4 and 5. Figure 4 illustrates the embodiment with the mask
within the frame and figure 5 illustrates the embodiment
with the mask outside the frame.

In Figures 4 and 5, the domed mask 12 provided with
slots 11 is laterally bordered by an angled skirt 24, of
which the generatrix is parallel to the axis of the tube.
The height of this skirt 24 may be selected as a function
of the dimension® of the mask 12 in particular of its
axial dimension (distance between its apex and its base)
and of the height of the side wall 180 of the frame 160
having an "L"-shaped profile. In an advantageous
embodiment, the height of the skirt 24 amounts to at most

between a
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slots 11 ;s laterally bordered by an angled skirt 24, of which the
generatrix is parallel to the axis of the tube. The height of this skirt 24
may be selected as a function of the dinmensions of the nmask 12 in
particular, of its axial dinmension (distance between its apex and its base)
and of the height of the side wall 180 of the frame 160 havi ng an
"L"-shqg:d profile. In an advantageous erfdodi ment, the hei ght of the skirt
24 anmourts to at nost between a quarter and a third of the height of the

belt 180 (for e i.n4he frame 160 haying e 180 hei ght
of approxi mately ntre%r qﬁeghgﬁg%? %& t%ﬁg gl?ilg%ézﬂgrrébebggégplrﬂg% mat el y
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the frame 160 i m@pHeoXidEMeLhB0l i3 MHoskhe Fwe ekempats Bei Raawmde of a
roll ed steel (sheet). The unperforated f the sheet 10 of the mask 12
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def |l ect ed beanlfé}ﬂ?”ﬁgygévﬁﬁﬁg'tn%sgdﬁgs§§etﬁgeﬁgsgblfguphfomfﬁe ;%irt 24,
in order to reduynd tafe trenpsdriatturie var iCafliSommgf thiee tisknbeswedn thes centre
and its edge. The.angl fo 1.0¢l j et n LAS
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190 of the frame 160 comprises at its inward extremity

a fold towards the base, or a lip 191 which starts at

a bend 192, selected in such a manner that the most highly
deflected beam FDmax may strike the edge of the mask 12

up to the skirt 24, in order to reduce the temperature
variation of the mask between its centre and its edge.

The angles of inclination I between the lips 191 and
the horizontal and vertical median planes of the tube are
preferably selected to be at most equal to the maximum
deflection angle of the beam in these, so that any electron

L reflected by the lip 191 will not be directed towards the
perforated area of the mask. In other words, to obtain
a temperature distribution which is as uniform as possible
throughout the area of the sheet 10 of the mask 12, the
window aperture 25 formed in the base 190-191 of the frame
160 should be of sufficient size to allow the passage of
the beams deflected at the extreme in the horizontal and
vertical directions as far as the edges of the sheet 10.
It will be noted in. this case that the bend 182 equally acts
to reinforce and stiffen the structure of the light frame
160.
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throughout the-area of the sheet 10 of the mask 12, the w ndow aperture 25
forred in the base 190-191 of the franme 160 should be of sufficient size to
al l ow the passage of the beans deflected at the extreme in the horizontal
and vertigal directions as far as the edges of the sheet 10. It will be
noted in this case that the bend 192 equally acts to reinforce and stiffen
the structure of the light frame 160. -1224 n both enbodi nents of the
mask - #= ght franme assenbly, the skirt 24 may be joined to the upper part

of the belt 180 of the frame 160 by neans of spaced apart spot wel ds 26,
for exanple in the mERMR?tRYTER? 1 tHe Pibimaskt iord i8REALTAMP0, 260. The
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frame 160 encir | rén 24 Of sk 12, assures a better thernal
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contact between ese latter, but the enbodi ment of figure 5 in which the

unwel ded parts of thEhekingtallamiomove dwny ragfpditdt iliny theohnomé etedr nal
surface of the bgttid80cu@Y; £aUSHnchTE! b M PWN Qs %We%fti%%l manner,

tenperature rise of the franme 160. However, the tenporary initial |
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Figure 6 shows tihimeesl atdompenodtime «ldéngrent defect or register defect MR
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pl otted as absci ssae, and as
thermal contact between these latter, but the embodiment of
figure 5 in which the unwelded parts of the skirt 24 may
move away temporarily from the external surface of the belt
180, may cause a relative slowing-down of thé temperature
rise of the frame 160. However, the temporary initial
distention may be a little greater in the first case than
in the second.

Figure 6 shows the variations of the alignment defect
or register defect MR as a function of the period of opera-
tion of the tube comprising a mask with a long skirt mounted
on a conventional thick frame, for example of the kind with

W/ a frame surrounding the skirt thrqughout its height.

The period of operation t starting from the instant
t=0 of energisation has been plotted as abscissae, and as
ordinate the alignment defect MR measured by the separation
of the axis of a thin beam of one colour with respect to
the median vertical axis of the phosphor strip of a given
colour, at one or two points situated on the median
horizontal axis of the screen, at three-quarters of the
distance (or half-way) between the centre and the edge of
the three-colour lined screen. A radial deflection towards
the centre has been allotted a positive sign and that

towards the edges a negative'sign.
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ordi nate the'alfgnnent defect MR neasured by the separation of the axis of
a thin Beam of one c¢olour with respect to the median vertical axis of the
phosphor strip of a given colour, at one or two points situated on the
medi an horizontal axis of the screen, at three-quarters of the distance (or
hal f -way) between the centre and the edge of the three-colour |ined screen.
A radial deflection towards the centre ha33yeen allotted a positive sign
and fhgtltomardsfthe edges a negative sign. -13- On the curve H drawn as
a soli ine in figure 6 which illustrates the_change of the alignnment
defect in -the cour%%&?ﬁet9¥ﬁ¥%mqrﬂﬁﬂm1éﬁbé?§fﬁﬁg &gﬁﬁeﬁ§331§H ﬁggheans of
the binetallic \brhﬁ&esllmmﬁéyetﬂmmme &mhmer \aﬂdgnine«ﬂﬂ: Med‘re(arteulnes:he
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to 7 mnutes y a Sl ow approach to a small positive (or negatlve)
val ue whi ch bectimesugkyrprotdt Bl BIBURP 25y there froPsyPRrtaticn apgrdech

al i gnment def ect,val Y4e5, 88 endi9d £ AR vl 18 drdloft ulzes nfafe diin@t r@s .medi um
resolution (0.5 nm spaci ng. between the axes of the slots 11). Fiqure 7

shows -si ni | ar d?‘&%r%‘ﬁ%h?% Jc%%e‘:‘brfvef PGEPYE TS £ E Wi hask with
a short skirt aggpaitltiofhrafepasetal figuapehsatdiy bll@esnl ivd-ih e curve

K shows the evolutipn with tinme o ef
conpensati on byP ﬂﬁéﬁy%fm%’(‘)%‘é’ﬂs%{l%\%%ﬁgo&pgggne% 576% rgﬁte\r,]ge ?z%ihlocﬁ i ne
curve L shows thg saskowi amrha@hcmrsm@,bklmlﬂltvma(yorbél%@r t hat

for @ light mask, 1&Qewﬂ§éhnyé%&9§$téé’ﬁn&€oéﬂf«‘ SUrA U 32525n1rﬂ&lfe€m&$f es,
conse- quently approxi matel ower than that of the curve H of fltqare

6, and it appeapgeagpégnz 5¥H¢hu@bgngeqﬁmg%ﬁqqﬁ]values are not accep
for tubes of high or medium resolution (0.5 mm spacing

between the axes of the slots 11).

Figure 7 shows similar diagrams to those of figure 6,
for a tube having a mask with a short skirt and a thin
frame as in figures 4 and 5. The solid-line curve K shows
the evolution with time of the alignment defect MR without
compensation by means of compensating blade elements, and
the dashed line curve L shows the same with this compen-—
sation. It may be observed that for a light mask, the
maximum positive of the curve K ié 25 micrometres, conse-
quently approximately 40% lower than that of the curve H of
figure 6, and it appears after 2.5 minutes of operation,
that is to say in half the time of that of a conventional
mask. In its further coufse, it comprises a passage
through zero at ten minutes, followed by an asymptotic
approach to a negative value of -45 micrometres. The curve
L has a positive maximum of approximately SQALm attributable
to the distention, followed by an asymptotic decrease
towards a low positive or negative value.

It will be noted at this point that figures 6 and 7
confirm the deductions drawn from graphs E,F and G of

figure 3.
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that is to say 'n half the time of that of a conventional mask HA—+t

further *course, it conprises a passage through zero at te

fol | oned by*an asynptotic approach to a negative val ue of Eﬁ Hu i”",
The curve L has a positive maxi num of approxi mately 30 [err *

to the drstention, followed by an asynpt 4C decrease towards a Iow
positive or negative value. It wll be ng‘ted at this point that figures 6

and 7.confirmthe deductions drawn frorB;g\rﬁgrs E,F and G of figure 3.
-14- CLAI MS 1. A shadow mask for a ¢ pi cture tube, conprising a
perforated surface (10) surrounded by a skirt (24). and by a profiled

support franme (,16, 160 i haped ;
constituted byfal\ Si degmﬁﬁé%bfﬁrﬁ)fgll{ fadfl8y lcsoztcureg> to the skirt ﬁ@@ls 5 by
a radial wall ox metfordgn) seefges (t1<9 HaRgunders @y a?n&ké%tter{d”ﬁ“)r?g t owar ds

the tube axis m f c@cueﬁ I 9@ )of ﬂrgelbfsr@m 16
conprising a fo%ded%;fé (191i))l?/$nmch constlrrél??es(lgerlr %t(jj)%mé)ne h 16109)

stiffening rib meh Her i Srete He P 276 it %I%I émsui RE
edges of the mask € 1@)86p @@cmmawcdetdwrsunﬁ he24/) Ciamid yoyofa trieel ijalnetaildn

between its sheet h Ki -

skirt (2|4) of ?ﬁ% ér%jsi ?ﬂ% hsgescs"érl“%'uel g ngrbet vvgl(raiﬁc(t]tegdn%ea?l %%?%im d ;he
quarter of the tmwg:l*rdis oth¢ hieuthe| ax {1 800havfinde iand af duvids iRl wieldh it
s surrounded; angop) r»hgm% "t elipese 48y mrnlmeslf e K&i@@d'lsl)psr(f’l@le)r t han

ten tines the t ness eet he mask

col our picture W@WCWFBFW@G% Phrigee cRﬂ‘bd’Fa‘W r?eo‘s"s’efrf{,fé”fwl%rﬁr'q Wy oé’
repeat ed SUCCESELON,Bhe b NHASH S& NrSdoh shddBigninphosaans (fhe \bdgds whi ch

ar e\bonbar ded o
the mask (12) to be bombarded up to the vicinity of the
junction between its sheet (10) and the skirt (24),

characterised in that:

a) the skirt (24) of the mask (12) has a height between
at most a third and a quarter of the height of the belt
(180) which it surrounds or by which it is surrounded;
and

b) the thickness (E) of the frame (160) is smaller than
ten times the thickness (e) of the sheet (10) of the mask
(12).

2. A colour picture tube comprising a three colour
R lined screen comprising a_repeated succession of three
strips of different phosphors (R, V, B) which are bombarded
respectively by three electron beams through a shadow
mask (12) having slots (11) and constituting a colour
selection electrode, said mask (12) being supperted by a
profiled frame (16-60) of substantially L-shaped cross-
section which is constituted by a side wall (180) or belt
secured to a skirt (24) forming an edge of the mask (12)
and by a radial wall or base (190) secured to the belt
(180) and extending towards the tube axis, the free end
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respectively by %hree el ectron beans through a shadow nmask (1 I
slots (11) and constituting a col our selection electrode, sai ﬁm@mugﬁm"m"l"'
bei ng supported by a profiled frame (16-60) of substantially L3 o ok
cross- section which is constituted by a side wall (180) or belt secured to

a skirt (24) formng an edge of the mask (12) and by a radial wall or base
(190) secured to the belt (180) and extend#ﬁg towards the tube axis, the

free ehd -15- of this radial wall (190) of the frane (160) conprising a

folded lip (191) which consti.tut e _qnehan a stiifening rib and on
the other hand &%wifHow &sedng igﬁfgﬁal 8&%&%&8&3%’?65 h%brﬁ‘ggksj(rig) to
be bombarded up 4 ddiredsildipni (2 10f whliehj gpasitatubeswernthesosaBapd(103 and
the skirt (24), ct.er] i.n {hat:..a) ski 2 8wt (12)
has a hei ght of Sgé;ltafrv\f%ennl %sr?r%staplg '?)ﬁll rtg%aﬁkngrqﬁg??‘e% ‘ﬁ'nt %vev Elg?g%t%gof t he
bel t (180) whi chwhitchswlilowsdsher eblygeﬁhioé"h the iﬂgsgur(i@&p@@d?eaﬁ@lmbfrd?‘ﬁe
thickness (B of,d k&ﬁ feraiR, 16y S8Rl 8inkR3Bnt BB tlkERS 1 tBeshBLEkess
(e) of the sheet "(10) of the nmask (12).
. and the skirt (24),
characterised in that:
a) the skirt (24) of the mask (12) has a height of between
at most a third and a quarter of the height of the belt
(180) which it surrounds or by which it is surrounded; and
_ b) the thickness (E) of the frame (160) is smaller than
~ ten times the thickness (e) of the sheet (10) of the mask

(12).



