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15 millimetres around the periphery of the glass sheets.

Such a configuration is widely used for the
production of display screens. These may be field-
emission display (FED) screens having cathodes consisting
of carbon microspikes or nanotubes or screens of the flat

20 cathode-ray tube (flat CRT) type. Such a configuration
may also be desirable for producing vacuum glazing or
plane lamps. The expression plane lamps should be
understood to mean those encompassing lamps used in the
manufacture of portable computers and larger-sized lamps

25 for the production of advertising panels or partitions,
for example in offices, whatever the technology used for
these lamps.

In a screen of the field-emission type, a
limited space, in which a wvacuum is created, must be

30 maintained between the two glass sheets. It is therefore
necessary around the periphery of the screen to provide
means which make it possible to define and maintain this
space and which furthermore seal the volume thus formed
by the glass sheets and these peripheral means.

35 It is known, fqr example for the production of
vacuum double glazing as described in Patent Application
EP-A- 0 645 516, to provide an enamel-type sealing paste
deposited to the desired thickness around the periphery
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of the two glass sheets in order to join themtogether, sealing the space
* defii'ned between the two gl ass sheets; the thickness and the hardness of

t he enanel obtained after firing the_latter enable it to help to keep the
5 desired thickness of the vacuum | éy@r “produced between the two gl ass
fheets. However, such a construction is possible if the desired height of
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of t hem BAEARIRFLSEAEN30 SErgemsof ithe edged | ekl | drye athougrdto
#ncreaseothemm§tiffness of the said frane. However, this stiffness [sic]
s achieved to the detrinent of the final viewing area for a given screen
si ze, sincettmefrém§%ﬁ¢¢lq%%cFH§6ﬁqﬂ4%rﬁ%e@ié%ﬁmfé?@ﬁ?lFEHﬂﬁﬁ%Dre
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materi al tggc%sésolnreedd thhEcr:]Engsegt rfaolr r&g:eesgaglzi tehLeengelna’t:s,s consists in
producing a frame whose edges have a width of the order

of one centimetre. To do this, the central part of the
glass sheet is cut out and removed. It is then possible

20 to Jjoin the glass sheet thus obtained to the two glass
sheets constituting the faces of the screen by means of

an enamel paste or sealing frit which fulfils the sealing
function. Although this construction is satisfactory from

a technical standpoint, it has various drawbacks in its

25 implementation. Firstly, such glass frames must be
produced before the screen is manufactured, and this
requires handling of the said screens, which is not
simple because they are fragile; to remedy this and at

the very least to reduce the risk of them breaking, the

30 width of the edges is made large enough to increase the
stiffness of the said frame. However, this stiffness
[sic] is achieved to the detriment of the final viewing

area for a given screen size, since the frame will
encroach on this viewing area. Furthermore, such frames

35 are relatively costly to obtain because of the loss of
material occasioned by the central recess of the glass
sheet from which these frames are cut. Finally, this

technique is limited to the production of frames having a



sheet fromwhich these franes are cut. Finally, this technique is |imted
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end product, for example a screen.

This objective has been achieved according to
the invention by a glass frame whose cross section has a

20 substantially polygonal profile which includes at least
one re-entrant angle.

Such a glass screen is able to fulfil the role
of peripheral spacer and help to seal the volume lying
between, for example, two plane glass substrates forming

25 a screen. The cross section including a re-entrant angle
will make it possible, in particular, for reasons which
we will come to later, to stiffen the frame with side
widths less than those used in the prior art. Within the
definition of the frame according to the invention, it

30 should be wunderstood that the polygonal cross section
which includes at least one re-entrant angle is not
necessarily constant over the entire periphery.
Furthermore, the expression “substantially polygonal
profile” should be understood to mean that the segments

35 of the polygon may be replaced by curves.

According to a preferred embodiment of the
invention, the frame has the shape of a parallelogram and

each of its sides has a constant cross section. Also



According to a preferred enbodi nent of the invention, the frame has the

' shape of a parallelogramand each of its sides has a constant cross
section. Also preferably, the frane according to the invention consists of
at least four profiled glass el enents? which advantageously correspond to
each of the sides of the frame. 5 Such profiled glass el enents may
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the preformto wth onot hetic ratio, which corresponds to the cross

thin a
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pol ilxhedaappemvaheeian ratsol at eval thateswhintRg 1© iis bejewi heategbto a

hi gh 25 rature.which creates a.f.ire polish"._This engnenon mekes
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understood to nean, according to Inventlion, a surrace roug

val ue) oPe| ddd i 5 Pl hehsdr e bitArietared faderte Fher shoopeld over a
15 step takes place by raising the temperature of the

preform to a temperature close to its softening
temperature and the actual drawing can then be carried
out in one or more steps.
The drawn rod obtained after drawing the
20 preform has a cross section similar in shape to that of
the preform to within a homothetic ratio, which
corresponds to the cross section of the desired sides of
the frame. Moreover, the rod has a polished appearance on
its lateral faces owing to it being heated to a high
25 temperature which creates a “fire polish”. This
phenomenon makes it possible to use not a preform
polished on its lateral faces but having another
appearance, such as a “fine-ground” appearance, in so far
as a polished appearance is desired. The expression “fire
30 polish” is understood to mean, according to the
invention, a surface roughness (RMS value) of less than 5
A measured by AFM (atomic force microscope) over a
scanned surface of about 6um. This roughness is
advantageously about 2 A.
35 Next, the rods may be gathered together in a
parallel manner. Preferably, these rods are gathered

together in a cylinder, especially a gas cylinder, and



scanned surface of about 6m This roughness is advantageously about 2 A
" Next', the rods may be gathered together in a parallel manner. Preferably,
these rods are gathered together in a cylinder, especially a gas cylinder,
and are consolidated by neans of a birder such as a wax or adhesive. The
ssenbly of rods is then cut to the desired Ilength so that they formthe
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According to riant of I ra enents are na
desired &#9R8¥lons directly, one by one, by cutting out the rigid rods or

20 profiled el ementgayasdl bbhaihledm the drawidlg SheR- 8B The PLogess thus

described nekes it possible to obtain elements with precise dinmensions and
for a | ofl@Y RosIZOthd pROcEREN| PEFLLRYI RELis&EseRt Vi antWe heRres - bei ng no
| oss1of mat efd athudhgoelsamart S AcaPEsi Agprorihed RRMd s Cgp1igheq be
produced usi nf an extrUflon rreihod . a]éfultr, si.gn nmethod. The fi rEt met hod
consi st s %h Prodiéfnd 13eSHhec Qsa?r%lﬁr or mbefote APAWRE, i Rg

extrusi overyeghnéques, dmd is dnasi pgsthi®leaith pretedmyusig 1oegER
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The elements are then separated from one

15 another especially by melting the binder or by chemical
dissolution.

According to a variant of this process, the
frame elements are made to the desired dimensions
directly, one by one, by cutting out the rigid rods or

20 profiled elements resulting from the drawing step.

The process thus described makes it possible to
obtain elements with precise dimensions and for a lower
cost, the process itself being inexpensive and there
being no loss of material.

25 The elements according to the invention can
also be produced wusing an extrusion method or a
pultrusion method. The first method consists in producing
the necessary preform before drawing, wusing extrusion
techniques, and in drawing the said preform using the

30 technique described above. Pultrusion consists in drawing
the preform directly as it exits an extruder. In these
techniques, it appears to be unnecessary to polish the
faces of the preform, a satisfactory polished appearance
of the faces of the spacers being maintained after

35 drawing. A final variant for producing these profiled
elements consists in obtaining them directly by extrusion

without any subsequent drawing.




techni ques, it appears to be unnecessary to polish the faces of the

" pref'orm a satisfactory polished appearance of the faces of the spacers
bei ng mai ntained after 35 drawing. A final variant for producing these
profiled elenents consists in obtarnfng themdirectly by extrusion

w t hout any subsequent draw ng. Mreover, the el enents obtained according
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espeoj al kyckesproduced using the techni ques

According to an embodiment variant of the
invention, two adjacent profiled elements have
complementary shapes allowing them to be fitted together,
for example for fitting of the mortice-and-tenon type.

20 This means, for example, that a frame consists of two
profiled elements making a tenon and of two profiled
elements making a mortice, which will be joined together
to form a frame.

Advantageously, the corners of the frame

25 according to the invention are partly formed by angle
brackets associated with the profiled elements. These
angle brackets stiffen the frame and especially prevent
any risk of it deforming.

Such angle brackets may be made of any

30 material, but are preferably made of glass. Such angle
brackets may especially be produced using the techniques
described above for manufacturing the profiled elements;
it is in fact possible to produce these glass angle
brackets using a preform-drawing technique or else using

35 extrusion or pultrusion techniques. In all cases, the
angle bracket corresponds either to the drawing cross

section or to the extrusion cross section.



descri bed above for manufacturing the profiled elenents; it is in fact

" possible to produce these glass angle brackets using a preformdraw ng

t echni que or el se using 35 extrusion or pultrusion techniques. In al

cases, the angle bracket corresponds7erther to the drawing cross section
or to the extrusion cross section. - 7 According to an enbodi nent vari ant
‘of the invention Hdupqﬁiﬁgledoelenenémbad&mbnkne@Hxxxmmerofexthesiver

by means ;ofy i g ol Y GRS ddAeidndt s SR NS ALY SLogLefERl S are

not conblne redt | I ng a ageous ,_accordrn
i nvent i omxcas igledss bmrrmsarta ocnfofthm|@m1¢1ebma@fha‘c@d ethatntis ate

composed sy choseR ot ek’ gl eAbnte A Abc! N Avsy %MQ%U ALeSpl or M ng
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Accorﬁlnélﬁéléﬂbther type of advantageous enbodi nent of the i nvention, the

gl ass conposition ofgvditagunfdlLd gkepentagi £hegen it dmver frbting
poi nt below that of the other constltuent parts, of the product to be 15
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from seiPPR rFFFF §8H56§F¥|§ﬁ% ﬁngﬁ %w%%rfﬁc¥ﬁe18&§§§e§0tfhdﬂitry | t
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tenperature mnthout Ravi af 'the enti¥ pro duct xanple, these
may be @mb@damegtv\mfcrt@bsm\tﬁmhmm ether glaser cpmoautcmm ZSfoeay may

@l so be gherenty suchedtd NaseKlossh i P§dnhde BN 7GR iR ?8 10&,9' on FR
'00/ 02936, which make the glass electronically conducti and t erefore the

t enper at iPBtc AT &@%eﬁ%%%rb9°§SﬁP6P6ﬂév§%%£ﬁeﬁfoﬁheepﬁé uct3d-orke choi ce
of elx:ctpebHcakldy eaadupkefigrgbasS less than 500°C; it is thus

possible to seal the frame to the plane substrates by
slightly melting the said frame. The frame then acts as a
seal. Such a composition may, for example, be chosen from
sealing frit compositions normally used in the glass

20 industry. It 1is also possible, according to embodiment
variants, to incorporate elements into this composition
which make it possible to raise its temperature without
having to heat the entire product; for example, these may
be colorants which absorb infrared or laser radiation.

25 They may also be elements such as those described in
French Patent Application FR 00/02936, which make the
glass electronically conducting and therefore the
temperature can be raised by a microwave radiation
effect.

30 The choice of electronically conducting glass
compositions as described in Application FR 00/02936 may
furthermore allow the size of the viewing area of a
screen to be optimized for a given overall size; this is
because choosing a sufficiently high resistivity can

35 result in leakage currents between the ancde and cathode
such that the frame can be very close to the pixels

forming the viewing area.



conpositions as described in Application FR 00/02936 may furthernore all ow
" the 'size of the viewing area of a screen to be optimzed for a given
overall size; this is because choosing a sufficiently high resistivity can
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angl e brggkeéﬁescgggggié#e%ﬁ_HF the two profiled elements, the
molten glass of an angle bracket ©penetrating, by
capillary effect, the contact area between the said two
elements. The angle brackets may be melted either by a

20 local supply of heat, or by heating the angle brackets by
radiation, when they are sensitive thereto, or by
conduction through contact with the profiled elements,
which may be heated by radiation when they are chosen to
be sensitive to such radiation.

25 According to an advantageous embodiment of the
invention, the frame includes at least one recess over at
least part of the length of at least one side.

One purpose of such a configuration is to be
able to insert the angle brackets so that they are

30 incorporated into the profiled elements. For this
purpose, such a recess may be provided towards the
outside of the frame or towards the inside, that is to
say the frame formed by the combination of the profiled
elements has one or more recesses around its periphery

35 which face towards the inside or towards the outside of
the frame.

The recess or recesses provided in the frame

may have other benefits or may allow other elements to be



30 incorporated into the profiled el enments. For this purpose, such a recess
may be provided towards the outside of the frame or towards the inside,
that is to say the franme fornmed by the conbination of the profiled

el ements has one or nore recesses arodnd its peri phery 35 which face
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possible to further optimize the viewing area of this
screen since the getters are positioned in the frame and
therefore do not take up additional space. A final
20 advantage of such an embodiment is that the getters can
be uniformly distributed around the entire periphery,
thereby improving their effectiveness.
Internal recesses may also allow the simple
fitting and fixing of a metal or semi-conducting or
25 partially metallic grid, or else a grid made of an
insulating material metallized on the surface, in order,
for example, to bias a discharge in the case of a plane
lamp or to accelerate electrons in the case of VFD
screens or to focus electrons in the case of FED screens.
30 Fixing such grids into the frame according to the method
provided by the invention furthermore makes it possible
to position them without the use of other elements.
The outer recesses, apart from the possibility
of fitting angle brackets, can also be used to house
35 other functional elements used either in the production
of the frame or in the production of the product, such as
a screen. These may, for example, be mechanical means

which make it possible, for example by hooping, to



screens or to focus electrons in the case of FED screens. 30 Fi xi ng such
"gritds into the frame according to the nethod provided by the invention
furthernore nmakes it possible to position themw thout the use of other

el enents. The outer recesses, apart” f¥bmthe possibility of fitting angle
prackets, can also be used to house 35 other functional elenments used
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internal region and in the external region of the frame.
mateérials sensitive to infrared, laser or microwave
radiation into these recesses, again to raise the
temperature; it should be noted that the recesses for
inserting such materials may be provided on the inside or
20 on the outside of the frame.

It is also possible according to the invention,
in an advantageous embodiment, especially when it becomes
useful to insert various elements into the frame which
may or may not be constituent components of the latter,

25 to combine recesses in the internal region and in the
external region of the frame.

The glass frames thus described according to
the invention may be used as a peripheral spacer between
two glass sheets in the production of plane and

30 hermetically sealed glass envelopes, such as in the
production of a display-type screen, for example a field-
emission screen having cathodes consisting of carbon
microspikes or nanotubes or of a screen of the flat
cathode-ray (flat CRT) type, or the production of vacuum

35 glazing or plane lamps.

According to the invention, the frame can be
produced beforehand, especially by 3joining the wvarious

profiled elements together when the frame thus formed is



The gl ass franmes thus described according to the invention nmay be used as

" a peri pheral spacer between two glass sheets in the production of plane
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type, or by the wuse of other elements and more
15 particularly of glass angle brackets, or by combining
these two possibilities.
The mechanical integrity of the frame thus
produced is obtained either simply because of the rubbing
of the elements on one another, or by the use of other
20 factors.
According to a variant of the invention, the
mechanical integrity is obtained by inserting a
complementary element, such as a metal wire, into a
recess provided around the entire outer periphery of the
25 frame, allowing the said frame to be hooped.
According to another variant of the invention,
at least part of the frame is melted. When the
composition of the profiled elements and the composition
of the angle brackets, when they are present, are chosen
30 to have a low melting point, it is intended to raise the
temperature of these elements, which results in them
melting and welding together, and possibly sealing onto
the two plane glass substrates when the entire product is
produced at the same time. The temperature may be raised
35 Dby placing the elements in a thermal enclosure or by any
means known to those skilled in the art, and especially
those mentioned above; the profiled elements may be

produced from glass compositions sensitive to infrared,



25 franme, allowing the said frane to be hooped. According to another

"variant of the invention, at |least part of the frame is melted. Wen the
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35

recesses provided for this purpose.

When the frame 1is produced during a first
operation, the invention advantageously provides for use
of a sealing paste for fastening the frame to the two
plane substrates.

According to another embodiment of the
invention, provision is made to melt the frame, the
latter being chosen to have a melting point below that of
the plane substrates.

According to either of these embodiments of the
invention, it 1is advantageous to provide local heating
limited to the frame region, using one of the techniques
already mentioned above. The wuse of 1local heating,
limited to the frame region, makes it possible in
particular to avoid damaging the various components, for
example of a screen, which are deposited beforehand on
the two glass sheets and generally are sensitive to heat
treatment. According to an embodiment variant of the
invention, the local heating is only heating
complementary to the overall heating of the entire
product raised to a temperature which can be withstood by
all the materials without any risk of damaging them. This

variant may make it possible, in particular, to increase

t he

fast eni ng



invention, provision is made to nelt the frane, the |latter being chosen to
"have a nelting point below that of the plane substrates. According to

ei ther of these enbodinents of the invention, it is advant ageous to
provide local heating limted to thelframe regi on, using one of the

techni ques al ready nentioned above. The use of Iocal heating, limted to
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With regard to the dimensions of the frame, its
height is advantageously designed to be less than that of
the intended space between the two plane substrates when
the Jjoins between the frame and substrate must be

20 produced by a sealing frit; this difference in dimensions
is preferably between 50 and 300 microns.

In contrast, when it is intended to make the
join by melting the frame, the latter advantageously has
a greater height than that finally desired for the

25 distance separating the two plane substrates; this
difference is preferably between 20 and 300 microns.

Preferably, the frame has two parallel faces,
each intended to come into contact with the plane
substrates; the width of these faces 1is preferably

30 between 2 and 15 mm.

When the frame includes recesses, the height of
these 1is advantageously between 0.3 and 12 mm. For
applications of the FED screen type, the height of the
recesses 1is advantageously between 0.3 and 4.5 mm

35 preferably between 0.5 and 1.5 mm. For applications of
the plane lamp type, the height of the recesses 1is
advantageously between 1 and 12 mm and preferably between
1 and 4.5 mm.



20 produced by a sealing frit; this difference in dinensions is preferably
" between 50 and 300 nicrons. In contrast, when it is intended to nmake the
join by nelting the frane, the latter_ advantageously has a greater height
than that finally desired for the 25 Hf stance separating the two plane
ubstrates; this difference is preferably between 20 and 300 m crons.
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which may, for example, for obtained by a chemical
treatment of the profiled elements, such as an acid etch
in a solution of ammonia fluoride and hydrochloric acid.
Further details and advantageous charac-
20 teristics of the invention will become apparent below
from the description of examples produced according to
the invention and from the description of Figures 1 and 2
to [lacuna] which show, respectively:
e Figure 1: a diagram of a plant for producing
25 profiled elements according to the invention;

e Figures 2a, b, ¢, and d: examples of cross
sections of profiled elements for producing frames
according to the invention;

e Figures 3a, b, ¢ and d: other examples of cross

30 sections of profiled elements for producing frames
according to the invention;

e Figure 4: an example of two profiled elements
joined together;

¢ Figure 5: an example of the wuse of profiled

35 elements such as those of Figure 3.
Figure 1 is not to scale, in order to make it

easier to understand.



iR a solution of ammonia fluoride and hydrochloric acid. Further details
and ‘advant ageous charac- 20 teristics of the invention will becorme apparent
below fromthe description of exanples produced according to the

i nvention and fromthe description ofl!Figures 1 and 2 to [lacuna] which
show, respectively: Figure 1. a diagramof a plant for producing 25
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This heating ring 4 is heated by low-voltage
15 resistance heating and is slightly oval in shape. This
allows better distribution of the heat around the preform
to the point that the temperature control is made to plus
or minus 0.1 degrees at 800°C.
The heating ring 4 1is surrounded by an
20 insulation refractory 5. A drawing device 6, placed
beneath the heating ring at a distance of about 500 mm,
is used to draw the preform 1 so as to obtain a glass rod
or fibre 7.
The device 6 is composed of two driven belts 8,
25 9 on which lateral compressive forces 10, 11 are exerted.
These compressive forces 10, 11 favour the drawing and
are exerted by means (not shown) which are, for example,
small hydraulic cylinders with adjustable pressure.
The drawing rate 1is directly 1linked to the
30 speed of rotation of the rollers 12 which each drive the
two driven belts 8, 9.
The driven belts 8, 9 are made of a material,
for example silicone, preventing any slip on the glass
and therefore allowing uniform drawing.
35 Using the drawing process, it 1is possible to
keep almost the same profile, that is the same cross-
sectional profile, between the preform 1 and the glass

rod 7, with a homothetic ratio between the two.



“te the point that the tenperature control is made to plus or mnus 0.1
degrees at 800C. The heating ring 4 is surrounded by an 20 insulation
refractory 5. A drawing device 6, placed beneath the heating ring at a

di stance of about 500 mm is used tot®raw the preform1 so as to obtain a
glass rod or fibre 7. The device 6 is conposed of two driven belts 8, 25
9 on which |ateral mampress wAdmmes dGcolliage exertkd. ifdvestion

conpressive forges 10, 11 favour the draw ng_and . are exerted by, neans (not
shown) w#haé’ﬁ argfewfsor Rl ?ﬂesmafe'f) h aulﬂr@délﬁ%dﬁde}lsﬂvr\ﬁgth éa/lajlflstabl e

pr essur e mahluef adrtawt ingy r preciessdi r'Bee | priofrilesd twayheche8) dpeejloofedot ati on
of the r(EI | %rt%ejrz Vg'llét&n?aac%lcgrﬁ e the two driven belts 8, 9. The driven
§%re na&é 0 ’

belts 8, of "a material, for exanple silicone, preventing any
slip @n the gl ass Frahndwer éfeor ebal | ewi Agdundf ohedr avd HiYeuss5 CEPHY t he

drawi ng REQGESHs | bri HRPSSId eabRorkesl ago%hd hensaneiBhof idRichhat is
t he same cross- sectional profile, between the preform1 and the glass rod
7, with &3Rond¥het?Rt3ERed besheen the thechnigge pAsSGedPed entht

accor di ngetre fehed Mentifire haveothysubsen abkael @ Rendiredlusesk uséng this
manuf acturin r ocess. e profiles may then .be join together to forma
frame. PRI GRAATIRE BS @ ahtnHELRGWATKAFaRs {0sel B8 | DRKCRT I of i | es
accarai Nghk0 dxigng IENihOFigwhiecl2 eafrdepaid atoepresiingd hel émeins que
be- egar ABkgeg [T EPRD dRstifht FBRCBr e PEGBRERoRY SOTRE S inl es i n
Fi gur e 2engegesipobdtweepr othkedtebenehdise |sulesideates ftmnmimanEGhQM!ch are
B e g PO B e e e e
Profiled elements whose Cross section
15 corresponds to Figure 2a may, for example, be joined
together to form a complete frame; according to an
embodiment variant, they may be joined together to form a
peripheral recess 13 facing the inside of the frame
formed. According to a second variant, they are joined
20 together so that the recess 13 is facing the outside of
the frame formed. According to either of these variants,
the profiled elements may be joined together by inserting
glass angle brackets in the recesses 13. According to
either of the variants, the angle brackets will therefore
25 Dbe either fitted on the inside of the frame or on the
outside of the frame. These glass angle brackets may, for
example, be obtained using the technique described in
Figure 1.
As already mentioned, the peripheral recess 13
30 may allow the insertion of other elements which may or
may not contribute to the formation of the frame. For
example, such an element may be a hooping, possibly
heating, wire which helps to stiffen the frame when the
peripheral recess is on the outside, or, for example, a
35 getter which maintains the desired wvacuum, when the
peripheral recess is on the inside.
The Cross section shown in Figure 2b

illustrates profiled elements similar to the previous



15 corresponds to Figure 2a may, for exanple, be joined together to forma
conpl ete frane; according to an enbodi nent variant, they may be joined
together to forma peripheral recess 13 facing the inside of the frame
formed. According to a second vari antl”’ they are joined 20 together so that
the recess 13 is facing the outside of the frame formed. According to
either obnehesd ivdr, arttes théne pref jbédedl ensglett&ermy ﬂ:a:a* jeotangsil ¢ aget her by

insertin llasse a b in r S i ther of
t he vari g‘ntg tscﬁfe %ﬁg?e E?é?%tig’wkﬁl&f hglﬁgf g’r%%l%% e &l t%é}g‘?l?rﬁ ecg on the
i nsi de oBdvhateosse assemiabed witdi dehef preschcamsof Thesergkdssammgl e
bracketsegggrnaqrré%@@@gse be obtained using the technique described in

Figure 1. As already nmentioned, the peripheral recess 13 30 may allow the
i nserXion of other &l eiBnt3lsMi GIPTEAPER  ty COBPiSENt PNBUL @It ANATR

formati oprefitBe fdamentdr co EX8EPbEd i SYCh AF £HEENS 2 MRY the o%éﬂqppl ng,
possibly heatin e which helps to stlffen the_franme when the
peri pher @PF Feé%s‘%ﬁ]se({)nejc%e%%ﬁ sFB& FeEPONGN Fextepl £IUAS 35 Dge tthAN mhi ch

mai nt ai nforhextegled vhsusTmulhenddias psésaheéalovreﬁc&ss lengh tde inside.

The cr osghaec%lrgrrr\lesh qupe 2b rofil ed el enent s simlar

i.n, Fi trates
to the previous° - 178%@ 6ﬁgerwﬁ|ch nﬁheﬁx#ﬁ ISGHEE T oget hél°t for
exaril e b?quweadsoahramgbeebmachep@rﬂmh&ryhe varlous abovenentloned

advant ages associ atgd W th 4 he presgnse (BCOII&I%% ? %rﬂal Jecesses.

It is also possible to conbi ne one or nore s correspondlng
to Fi gureleaenkt wlvyheh orcampbe m@ﬂbi@adelveh@m §1@meﬂé:§poﬁdl ngrt @bFi gur e

gb whenaccaealﬁzrs,aw &hd NS dRE A ANE0MS ﬂ&@%@@@ea%ewceaoherfqt& the

rame of internal and external recesses is not 10 required over the entire
peri pherBriFR&P¢Ross section 2c corresponds to a profil ed
15 Figure 2d illustrates a cross section of a

profiled element more particularly suitable for the

production of a frame for plane lamps, this profiled

element making it possible to increase the illumination

uniformity in the area close to the frame when the angle
20 o is between 30 and 60°C.

The cross sections shown in Figures 3a, b, c
and d correspond to profiled elements which have in
common an appendage 14 that they possess and which can be
used according to the abovementioned principle which

25 consists in introducing, between the plane substrates,
only part of the frame formed by these profiled elements;
the plane substrates again rest on the surfaces of the
appendage 14.

Such profiled elements 3a, 3c may include

30 Dbevelled regions 15 in order to allow the plane
substrates to be correctly positioned, these plane
substrates themselves advantageously having complementary
bevels.

Such elements 3b, 3c may also have recesses 16,

35 17, which then face the outside of the frame, making it
possible, for example, for angle brackets to be present.

Figure 4 illustrates an example of two profiled

elements 18, 19 joined together, which elements have the



_elenment which can be conbined with el enments 2a or 2b according to the
abovenenti oned nortice-and-tenon fitting principle. 15 Figure 2d
illustrates a cross section of a profiled element nore particularly
suitable for the production of a frame for plane |lanps, this profiled

| ement making it possible to increase the illumnation uniformty in the
area cl osgase t$ectiamecfhdhathdrangigure02a asdoe@rtearp 8ot ok @0 The

cross se%waqnstﬁ@omdégsﬁ 94! e$hdwn by CthénQidjctféHr§§98ncbdo pLetL! ed

el ements which have in _commbn an appen e 14 t they possess and which
can be (&d detdrdf n@to Wi dbiARSethisHed ‘]bH%cﬂEfFe Bedp5 EBRsi sts in
i nt r oducigh@mpes, WeRriort hEowt a8 sHBSEN dreFilednlen it Hf tHe f&888sf or ned

by these _pro iled el enents | ane substrates again rest on the
surf ates %f t}h us%ﬁpeﬁ&ageérﬂfe Su Flaﬁ?&tl | &d el eﬁ’éﬁgg d339 3dGmytificl ude

30 bevel legthodH@ieoits s’ll’ﬁownn héder tthealdroyy t be phénQ:rosﬂitlSetd aé BSmé ot He
correctl %ﬁ%om ti oned RE .S strates eI ve; advant ageousl y
I

pl.ane
havi ng cORYFeRSiarsy” eP§ “Such®el err?ér}ﬁsplé% u%% Nd5 A% tR8cesses
16, 35 mb,rev\hpralrtutwiafraige time eoudtesd det cof ktehe dcrrmmetetmkl nnsérpedsi bl e,

for exa Qr ]ﬁ,ﬁgﬁ% r ustrates an
exanpl engig%w 9] t el enment s&flgtenéIQ | Oi nedn%:oge %tf} H\?\%l ch el enents
havel@ he - 18 cro§§~g§é’@t| oh of linatranesi gurtee 2auaad &fe pgosefibe@dd so

t hat thee'l%ﬁ\%%%sli”suéﬁo% by hble dpﬁt@qddx@e 30, ; £ aG@S cH henh§sidg of the
frame which will be fornmed, for exa , fromfour of these proflled

el enent s 2PPREJRGEedd 519 31RG6L461 r?eatr’@eé‘ bR kBLane. SARSHHYRF t92t he
gnbodl nmeahdsewn here, the ends of the profiled elements have been angled

compl et 6l y 1 nser t ed epet RBERYEneP BUFT DRcr | BLoBEN o THES bl RS CHYRH r at cs.
15 make it possible to produce frames accordlng to the
invention which may, simultaneously with or subsequently
to their production, be combined with plane substrates
using the various techniques mentioned above, which make
it possible to obtain a perfect vacuum-type seal which
20 will allow the subsequent creation of the vacuum required

for the envisaged applications.



10 Figure 5 illustrates the use of profiled elenments such as those in
Figure 3_jn |y the appendage 14 is inserted bet ane
subst r at ¥9 ?yym:% The various profiled el enents W&Q&%&&%ﬁg
make it possible to produce franes according to the invention which rray,

sinmul taneously with or subsequently to their production, be conbined with
pIane substrates using the vari ouChAdMéi ques nenti oned above, which nmake
it possible to obtain a perfect vacuumtype seal which 20 will allow the

subsequent creation of the vacuumrequired_ for the envisaged applications.
WO 01/80278 - 19 - PerFRETADG871ckarprterizedasins righat thar e1@9$zed in

that itssee@i®n Serld O h%u@seyﬁﬁtantyal b%é@@bﬁgqnmprﬁﬂ}flé e wHeh S
|ncI udes  at .| east one re- entrant aed& ass frame according to Claim

1, charalfELPdes ath QN JE 1 Ap A 1% paral | el ogram 3. Q ass
frame acgordi ng toGUagisnflrame Zaccehdimgt €6i zedimn 1t,hathddacxewisdd of at
| east four

pr.ofil ed gl ass el enents frame according to Claim
3, chara%PeF%?gdl% tha?1 ﬁ%‘éﬁ’a eﬁ:ﬂﬂ?ﬁfﬁéﬁ?%ﬁ%ﬂmwns have conpl enentary
shapes aBlL ow ng t héhatss flfram)get laercorﬂln@ astsofrgiaiaccor di bg t @ either of

Cl ai s 3 Py F.’Lgriée%harlact Qy zted |n t ltsQ% chr % ofl <_:psetfr are at

| east part ornme angl e rackets aSSOCIate % the pr of’i ‘&d
eIe#@ntsprefl@Eésglﬁﬁanélawe@ﬂérng to Caimb5, characterlzed in that the

angl e brackets aregiade OfrafledScAih GcaSélétam?, a%@&&f&é&fﬂzé& ai m 6,

characteri zed in that the conposition of t he gl ass of which the angle
br acket siBr Ebpdd RS d aRant iy obi Hed el eweBbdchage gorsdlsmedt@ &t cor di ng

{o one ofh&pakna1low@nd, thehakactrerd zeddthdhat it includes at |east one
recess 5. Glass frame according to either of Claims 3 and
15 4, characterized in that the corners of the frame are at
least partly formed by angle brackets associated with the

profiled elements.
6. Glass frame according to Claim 5, characterized

in that the angle brackets are made of glass.

20 7. Glass frame according to Claim 6, characterized
in that the composition of the glass of which the angle
brackets are made has a melting point below 500°C.

8. Glass frame according to one of Claims 1 to 7,
characterized in that it includes at least one recess

25 over at least part of the length of at least one side.

9. Frame according to Claim 8, characterized in
that the recess is partially filled with getters intended
to maintain the quality of the vacuum throughout the
lifetime of the product.

30 10. Glass frame according to one of Claims 1 to 7,
characterized in that each side has a constant cross
section.

11. Use of a glass frame according to one of Claims
1 to 10, as a peripheral spacer between two plane

35 substrates, such as two glass sheets, in the production
of a hermetically sealed envelope made of plane glass,
such as the production of a display-type screen, for
example a field-emission screen comprising cathodes



25 over at least part of the length of at |east one side. 9. Frane
according to Claim8, characteri zed i that the recess is partially filled
wWith getters intended to naintain t quality of the vacuum throughout the
lifetime of the product. 30 10. d ass frame according to one of Clains 1 to
{a, characterized in that each side has a constant cross section. 11. Use
of a gl asonsistd reccofdi K¢ epron@isira@riikes  Toxt o rENotabes peréphe al
spacer bgpween (O ménelaé%au%b@atr%ﬁn tﬁﬂfé‘ @;ﬁapémogl 3%ehSheelsein the

production of a hernetically seal ed envel | ane gl ass, such as
the pr odHéPF’(‘a‘ﬁthnaQﬁ AR ﬂieazslfﬂ%earﬂd/f%? P%@(%‘p]r@“ﬁsfl el d- eni ssi on

scre?nbcmmzrl si ng mtehodgfs a{h%Qfas@;?nﬁtfrEéngaéﬁoﬁ@irg?ntt@ ccpgpmkemhor .
nano es SCreen o e at, ca t ube or, such as e
produtt i SHaSPC%e? dFR%Y 13 A GG orlsplpir?éid C[frf% at 1Eheuégm8f HNR AL frame
accordi ngttmsCIcammthed vﬁtmh&nm:ttard zgﬂdaneﬂ §1h:8ét1rattda§ pr oduced at the sane
tinme as g is co vpéﬁ%‘ane sub trat?F éf of a gl ass
frame acgf rdi ng to 13 8 asz T ?aé?gﬁr &89 9 aH‘ d Qhaled to
t he pl anéZ,su@barecbsrbyedalmng:hais tle:rrpetsat geeled0 id. tse qflea'xegl ass
frame acgggghggtgg ggarr;gljs]m ’teﬁl&ae:' é_zed inthat it is sealed to
neans o I ng

t he plane strate rit.
Use of a glass frame according to Claim 11 or

12, characterized in that it is sealed to the plane

substrates by means of a sealing frit.




