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(57) Abstract: A convection compatible closed cassette and method are described herein where the closed cassette is used to heat

& treat (compact) one or more glass sheets in a uniform manner and in a clean environment. In the preferred embodiment, the closed
& cassette includes multiple enclosed sections that are supported by a mounting structure in a manner where there is an open passage-
way between the major surfaces of each pair of the supported enclosed sections. And, each enclosed section is designed to hold
and support multiple glass sheets in a manner where there is a space between the major surfaces of each pair of the supported glass

=

sheets. In operation, the closed cassette is placed into an oven (e.g., lehr, batch kiln) so that hot/cold unfiltered air can flow across
the major surfaces of each enclosed section and uniformly heat/cool the enclosed glass sheets.



WO 2005/091919 A2 I} }10 Y A0VOH0 0 00 0O A

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gagzette.



10

15

20

WO 2005/091919 PCT/US2005/006636

CLOSED CASSETTE AND METHOD FOR HEAT TREATING GLASS SHEETS

RELATED APPLICATION

This application claims the benefit of priority from
U.S. Patent Application No. 10/794,938, filed March 5,
2004, the content of which 1is incorporated herein by

reference.

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a closed cassette
and method for using the closed cassette to heat treat
(compact) one or more glass sheets in a uniform manner and

in a clean environment.

Description of Related Art

Manufacturers of glass sheets (e.g., liquid crystal
display (LCD) glass sheets) often heat treat the glass
sheets to pre-shrink them so they will not shrink or
shrink very little when their customers process the glass
sheets. Today there are several systems/processes the
manufacturers use to heat treat the glass sheets. Three
of these systems/process and their associated problems are

briefly described below with respect to FIGURES 1-3.
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First, the manufacturers can use as shown in FIGURE 1
a re-circulating air oven 100 to heat treat glass sheets
112. The re-circulating air oven 100 <circulates
unfiltered air 102 around one or more large steel muffles
104 where in this example only two muffles 104 are shown
one of which is located on a top shelf 106 and the other
muffle 104 is located a bottom shelf 108. Each muffle 104
contains multiple open cassettes 110 where in this example
each muffle 104 contains fifteen open cassettes 110 of
which only five of the open cassettes 110 can be seen on
each of the shelves 106 and 108 shown in the side view of
FIGURE 1. And, each open cassette 110 supports multiple
glass sheets 112 where in this example each open cassette
110 is shown to support six glass sheets 112. The muffles
104 are used to isolate the open cassettes 110 from the
unfiltered air 102 flowing in the re-circulating air oven
100. The main problems associated with this
system/process is that (1) long thermal cycles are needed
to heat and cool the glass sheets 112 and (2) the
heat/cold transfer and temperature uniformity within each
muffle 104 is poor.

Second, the manufacturers can use as shown in FIGURE
2 a direct convection oven 200 to heat treat glass sheets
206. The direct convection oven 200 circulates air 202
that has been filtered by one or more high efficiency
particulate (HEPA) filters 203 (e.g., one HEPA filter 203)
around multiple open cassettes 204 each of which supports
multiple glass sheets 206 (e.g., six glass sheets 206).
In this example, the direct convection oven 200 supports
thirty open cassettes 204 of which only five open
cassettes 204 can be seen on a top shelf 208 which is
shown in the side view of FIGURE 2. And, five open

cassettes 204 can be seen on a bottom shelf 210 which is
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shown in FIGURE 2. The direct convection oveﬁ 200 uses
filtered air 202 to uniformly heat and cool the glass
sheets 206. The main problem associated with this
system/process is that the HEPA filter 203 has a maximum
operating temperature of about 350°C when the glass sheets
206 need to be heated upto 650°C to be properly heat
treated. It should be appreciated that the system/process
and in particular the direct convection oven 200 shown in
FIGURE 2 is simply a conceptual drawing that is used to
help describe a problem associated with wusing the
traditional open cassette 204. As such, this
system/process may or may not be used in industry today.

Third, the manufacturers can use as shown in FIGURE 3
a radiant oven 300 to heat treat glass sheets 304. The
radiant oven 300 radiates heat/cold around one or more
open cassettes 302 each of which supports multiple glass
sheets 304 (e.g., six glass sheets 304). In this example,
the radiant oven 300 supports thirty open cassettes 302 of
which only five open cassettes 302 can be seen on a top
shelf 306 which is shown in the side view of FIGURE 3.
And, five open cassettes 302 can be seen located and on a
bottom shelf 308 which is shown in FIGURE 3. The radiant
oven 300 does not use forced convection heating or cooling
due to concerns with blowing particles onto the glass
sheets 304. As such, the radiant oven 300 simply radiates
heat/cold to heat treat the glass sheets 304. The main
problem associated with this system/process is that it is
difficult for the radiant oven 300 to uniformly heat and
cool the glass sheets 304. It should be appreciated that
the system/process and in particular the radiant oven 300
shown in FIGURE 3 is simply a conceptual drawing that is

used to help describe a problem associated with using the
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traditional open cassette 302. As such, this
system/process may or may not be used in industry today.

In view of the problems +associated with the
traditional systems/processes shown in FIGURES 1-3, there
is a need for a system/process that can address the
aforementioned shortcomings of the traditional
systems/processes by effectively heat treating multiple
glass sheets in a wuniform manner and in a clean
environment. This need and other needs are provided by
the convection compatible closed cassette, method and

system of the preéent invention.

BRIEF DESCRIPTION OF THE INVENTION

The present invention includes a convection
compatible closed cassette and a method for wusing the
closed cassette to heat treat (compact) one or more glass
sheets in a uniform manner and in a clean environment. In
the preferred embodiment, the closed cassette includes
multiple enclosed sections that are supported by a
mounting structure in a manner where there 1s an open
passageway between the major surfaces of each pair of the
supported enclosed sections. And, each enclosed section
is designed to hold and support multiple glass sheets in a
manner where there is a space between the major surfaces
of each pair of the supported glass sheets. 1In operation,
the closed cassette is placed into an oven (e.g., lehr,
batch kiln) so that hot/cold unfiltered air can flow
across the major surfaces of each enclosed section and

uniformly heat/cool the enclosed glass sheets.
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BRIEF DESCRIPTION OF THE DRAWINGS

A more complete understanding of the present
invention may be had by reference to the following
detailed description when taken in conjunction with the
accompanying drawings wherein:

FIGURE 1 (PRIOR ART) is a block diagram illustrating
a traditional system including a re-circulating air oven,
muffles and open cassettes that are currently used to heat
treat multiple glass sheets;

FIGURE 2 (PRIOR ART) is a block diagram illustrating
another traditional system including a direct convection
oven, a HEPA filter and open cassettes that are currently
used to heat treat multiple glass sheets;

FIGURE 3 (PRIOR ART) is a block diagram illustrating
yet another traditional system including a radiant oven
and open cassettes that are currently used to heat treat
multiple glass sheets;

FIGURES 4A through 4D illustrate different views of a
convection compatible closed cassette which is wused to
hold multiple glass sheets in accordance with the present
invention;

FIGURE 5 1is a <cross-sectional side view of a
traditional lehr that can be used to heat and cool glass
sheets contained within convection compatible closed
cassettes like the one which is shown in FIGURES 4A-4D;

FIGURES 6A and 6B are cross-sectional side views of a
heating module (FIGURE 6A) and a cooling module (FIGURE
6B) used in the traditional lehr shown in FIGURE 5; and

FIGURE 7 is a flowchart illustrating the basic steps
of a preferred method for using the closed cassette shown
in FIGURES 4A-4D to heat treat glass sheets in accordance

with the present invention.
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DETAILED DESCRIPTION OF THE DRAWINGS

Referring to FIGURES 4-7, there are diagrams of a
convection compatible closed cassette 400 and method 700
for wusing a lehr 500 to heat treat glass sheets 402
located within the closed cassette 400 in accordance with
the present invention. For clarity, a detailed
description about the structure of the closed cassette 400
is provided first with respect to FIGURES 4A-4D and then
detailed descriptions about the lehr 500 and method 700
are provided with respect to FIGURES 5-7.

Referring to FIGURES 4A through 4D, there are shown
different views of the closed cassette 400 which is used
to hold and support multiple glass sheets 402 1in
accordance with the present invention. The closed
cassette 400 includes a wmounting structure 404 and
multiple enclosed sections 406 (four shown). The mounting
structure 404 includes a top frame 404a and a bottom frame
404b. The top frame 404a can be made from a single piece
of material (e.g., stainless steel alloy) shaped in the
form of a rectangle. Alternatively, the top frame 404a
can be made from four pieces of material (e.g., stainless
steel alloy) that are connected to one another to form a
rectangle. The bottom frame 404b has the same shape as
the top frame 404a.

The mounting structure 404 1is wused to hold and
support a predetermined number of the individual enclosed
sections 406 (four shown). As shown, the top frame 404a
is located around the top portions of the supported
enclosed sections 406. And, the bottom frame 404b 1is
located around the bottom portions of the supported
enclosed sections 406. The enclosed sections 406 are

supported by the mounting structure 404 in a manner where



10

15

20

25

30

‘WO 2005/091919 PCT/US2005/006636

7

there is an open passageway 408 (three shown) located
between the major surfaces 412 of each pair Aof the
supported enclosed sections 406. It should be appreciated
that the mounting structure 404 can have any type of
configuration so 1long that it can hold and support
multiple enclosed sections 406 in a manner where there are
open passageways 408 located between the major surfaces
412 of the supported enclosed sections 406.

Each enclosed section 406 is designed to hold and
support one or more glass sheets 402 (typically 3-5 glass
sheets 402) in a manner where there is a space 413 between
the major surfaces 414 of each pair of the supported glass
sheets 402. In one embodiment, the enclosed section 406
has a bottom side 416, four side walls 418a, 418b, 418c
and 418d an open top side 420 (see FIGURES 4A and 4D).
The open side 420 1is covered by a removable 1lid 421 (see
FIGURE 4D). The four side walls 418a, 418b, 418c and 418d
extend from the bottom side 416 and the open top side 420
to define therein an interior space that accommodates the
glass sheets 402.

To support the glass sheets 402, the enclosed section
406 has adjustable horizontal support bars 424 ("V"
support bars 424) which support the bottoms of the glass
sheets 402. As shown in FIGURE 4D, the horizontal support
bars 424 can be moved up or down within the enclosed
section 406 depending on the size of the glass sheets 402.
In addition, the enclosed section 406 uses adjustable
vertical support bars 428 (not shown in FIGURE 4D) to
support a portion of the major surfaces 414 of the glass
sheets 402. As shown in FIGURE 4C, the vertical support
bars 428 can be moved left or right within the enclosed
section 406 depending on the size of the glass sheets 402.

As a result, the enclosed section 406 and in particular
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the adjustable support bars 424 and 428 can support
different sizes of glass sheets 402. For example, a
"large" glass sheet 402 could be 1300mm (wide) x 1600mm
(height) x 0.7mm (thick) (see FIGURES 4C and 4D). And, a
"small" glass sheet 402 could be 1500mm (wide) x 1400mm
(height) x 0.7mm (thick) (see FIGURES 4C and 4D).

Referring to FIGURE 5, there is a cross-sectional
side view of a traditional lehr 500 that can be used to
heat and cool glass sheets 402 contained within the
convection compatible closed cassettes 400 (forty shown).
The exemplary lehr 500 shown includes forty modules 502
that heat and then cool forty cassettes 400 as they travel
from 1left to right through the 1lehr 500. The closed
cassettes 400 can be transported through the Ilehr 500
using anyone of a number of ways including a belt, driven
rollers, walking beams, cars or carts (for example).

In operation, the closed cassettes 400 are oriented
in the lehr 500 and moved through the lehr 500 in such a
way that flowing unfiltered air can uniformly heat and
cool the major surfaces 412 of the enclosed sections 406
which in turn uniformly heat and cool the major surfaces
414 of the glass sheets 402 contained within the enclosed
sections 406. In this way, the glass sheets 402 are kept
in a clean environment while they are uniformly heated and
cooled by unfiltered air flowing over the major surfaces
412 of the enclosed sections 406. It should be
appreciated that the thickness of the walls in each
enclosed section 406 and the number of glass sheets 402
within each enclosed section 406 are kept small so as to
minimize the temperature gradients within the glass sheets
402.

An exemplary temperature profile 504 is illustrated

above the lehr 500 shown in FIGURE 5 which indicates the
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various temperatures of the wunfiltered air that is
circulated within the modules 502 to heat and cool the
closed cassettes 400. For instance, the first ten modules
502 can be wused to uniformly heat the moving closed
cassettes 400 from 20°C to 640°C. The next eight modules
502 are used to hold the temperatures of the moving closed
cassettes 400 at 640°C. Then the next fourteen modules
502 are used to uniformly cool the moving closed cassettes
400 at a relatively slow rate from 640°C to 400°C. And,
then the next eight modules 502 are used to uniformly cool
the moving closed cassettes 400 at a relatively fast rate
from 400°C to 20°C. Of course there are many different
heat/cool treat cycles that can be used to treat the glass
sheets 402 depending on various factors like for example:
(1) the size and number of glass sheets 402 in the
enclosed section 406; (2) the thickness of the walls in
the enclosed section 406; (3) the type of material used to
make the enclosed section 406; (4) the speed the closed
cassette 400 travels through the lehr 500; and (5) the
number and types of modules 502 in the lehr 500.

As can be seen in FIGURE 5, the lehr 500 has modules
502 that are either heating modules 502a or cooling
modules 502b. FIGURE 6A illustrates a cross-sectional
side view of an exemplary heating module 502a that can be
incorporated within the lehr 500. The heating module 502a
includes a re-circulating fan 602a that moves unfiltered
air 604a which is heated by one or more heaters 606a (two
shown) and directed by an air distribution plate 603a
around the closed cassette 400. In the heating module
502a, the hot unfiltered air 604a flows through the open
passageways 408 between the enclosed sections 406 in the
closed cassette 400 so as to uniformly heat the major

surfaces 412 of the enclosed sections 406 which in turn
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uniformly heats the glass sheets 402 contained within the
enclosed sections 406 (see FIGURES 4A-4D). Again, the
glass sheets 402 are kept in a clean environment while
they are uniformly heated by the hot unfiltered air 604a
that flows across the major surfaces 412 of the enclosed
sections 406.

And, FIGURE 6B illustrates a cross-sectional side
view of an exemplary cooling module 502b that can be used
in the lehr 500. The cooling module 502b includes a re-
circulating fan 602b that moves unfiltered air 604b which
is cooled by one or more cooling air fans 606b (two shown)
and directed by an air distribution plate 603b around the
closed cassette 400. As can be seen, the cooling module
502b also has one or more exhausts 608b (two shown) which
are used to enable the re-cycling and re-cooling of the
unfiltered air 604b. In the cooling module 502b, the cold
unfiltered air 604b flows through the open passageways 408
between the enclosed sections 406 "in the closed cassette
400 so as to uniformly cool the major surfaces 412 of the
enclosed sections 406 which in turn uniformly cools the
glass sheets 402 contained within the enclosed sections
406 (see FIGURES 4A-4D). Again, the glass sheets 402 are
kept in a clean environment while they are uniformly
cooled by the cold unfiltered air 604b that flows across
the major surfaces 412 of the enclosed sections 406.

Referring to FIGURE 7; there 1is a flowchart
illustrating the basic steps of the preferred method 700
for using the closed cassette 400 to heat treat glass
sheets 402 in accordance with the present invention.
Beginning at step 702, a robot or person places one Or
more glass sheets 402 into the closed cassette 400.
Again, the closed cassette 400 includes one or more

enclosed sections 406 that are supported by the mounting
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structure 404 in a manner where there 1s an open
passageway 408 between the major surfaces 412 of each pair
of the supported enclosed sections 406 (see FIGURE 4A).
And, each enclosed section 406 1is designed to hold and
support one or more glass sheets 402 in a manner where
there is a space 413 between the major surfaces 414 of
each pair of the supported glass sheets 402 (see FIGURE
4A) . At step 704, the closed cassette 400 is placed into
the lehr 500 (see FIGURE 5). Then at step 706, the closed
cassette 400 is moved through the 1lehr during which
hot/cold unfiltered air 604a and 604b flows across the
major surfaces 412 of each enclosed section 406 to
uniformly heat/cool the enclosed glass sheets 402 (see
FIGURES 5, 6A and 6B). As described above, tﬁe closed
cassettes 400 can be transported through the 1lehr 500
using anyone of a number of ways including a belt, driven
rollers, walking beams, cars or carts (for example). And,
the closed cassettes 400 are oriented in the lehr 500 and
moved through the lehr 500 in such a way that flowing
hot/cold unfiltered air 604a and 604b can uniformly
heat/cool the major surfaces 412 of the enclosed sections
406 which in turn uniformly heat and cool the glass sheets
402 contained within the enclosed sections 406. In this
way, the glass sheets 402 are kept in a clean environment
while they are uniformly heated/cooled by the unfiltered
air 604a and 604b moving across the major surfaces 412 of
the enclosed sections 406. The thickness of the walls in
each enclosed section 406 and the number of glass sheets
402 within each enclosed section 406 are kept small so as
to minimize the temperature gradients within the glass
sheets 402.

It should be appreciated that the closed cassette 400

can also be heat treated in a batch kiln (not shown). In
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this case, the closed cassette 400 would be placed in the
batch kiln and would remain stationary therein while
hot/cold air flowed across the major surfaces 412 of the

enclosed sections 406.

Following are some additional features, advantages

and/or uses of the present invention:

e The closed cassette 400 can be heated and/or cooled
in a variety of ovens beside the aforementioned lehr
500 and Dbatch kiln. For instance, the closed
cassette 400 may be heated and/or cooled in a batch
oven or a traditional re-circulating air oven (see

FIGURE 1).

e The heating modules 502a and cooling modules 502b
shown have unfiltered air 604a and 604b flowing
"down" over the closed cassette 400. However, the
heating modules 502a and cooling modules 502b can be
designed to move the unfiltered air 604a and 604b in
any direction over the closed cassette 400. For
instance, the heating modules 502a and cooling
modules 502b can be designed to move the unfiltered
alr 604a and 604b from left-to-right over the closed

cassette 400.

e It should be appreciated that the enclosed sections
406 in the closed cassette 400 can be purged with an
inert gas such as nitrogen to help prevent oxidation

of the inside walls of the enclosed sections 406.
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e The glass sheets 402 can be made in accordance with a
fusion process which is one technique for producing
sheets of glass used in 1liquid crystal displays
(LCDs) . The fusion process is described in U.S.
Patent Nos. 3,338,696 and 3,682,609, the contents of

which are incorporated herein by reference.

Although one embodiment of the present invention has
been illustrated in the accompanying Drawings and
described in the foregoing Detailed Description, it should
be understood that the invention is not limited to the
embodiment disclosed, but is capable of numerous
rearrangements, modifications and substitutions without
departing from the spirit of the invention as set forth

and defined by the following claims.
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WHAT IS CLAIMED IS:

1. A closed cassette comprising:

a mounting structure;

a plurality of enclosed sections that are supported
by said mounting structure in a manner where there is an
open passageway between major surfaces of each pair of the
supported enclosed sections; and

each enclosed section is designed to hold and support
a plurality of glass sheets in a manner where there is a
space between major surfaces of each pair of the supported

glass sheets.

2. The closed cassette of Claim 1, wherein each

enclosed section has a removable 1lid.

3. The closed cassette of Claim 1, wherein each
enclosed section has a plurality of adjustable horizontal
support bars located therein to support bottoms of the

plurality of glass sheets.

4., The closed cassette of Claim 1, wherein each
enclosed section has a plurality of adjustable vertical
support bars located therein to separate the major

surfaces of the plurality of glass sheets.

5. A convection compatible closed cassette
comprising:

a mounting structure;

a plurality of enclosed sections that are supported
by said mounting structure in a manner where there is an
open passageway between major surfaces of each pair of the

supported enclosed sections;
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each enclosed section is designed to hold and support
a plurality of glass sheets in a manner where there is a
space between major surfaces of each pair of the supported
glass sheets; and

wherein said glass sheets are kept in a clean
environment while being heated and cooled by air moving
across the major surfaces of each enclosed section when
said mounting structure and said enclosed sections are

located within an oven.

6. The convection compatible closed cassette of
Claim 5, wherein each enclosed section has relatively thin
walls so as to minimize temperature gradients within said
glass sheets supported therein while said glass'sheets are

heated and cooled by the air moving within said oven.

7. The convection compatible closed cassette of
Claim 5, wherein each enclosed section supports a
predetermined number of glass sheets so as to minimize
temperature gradients within said glass sheets supported
therein while said glass sheets are heated and cooled by

the air moving within said oven.

8. The convection compatible closed cassette of
Claim 5, wherein each enclosed section has a removable

lid.

9. The convection compatible closed cassette of
Claim 5, wherein each enclosed section has a plurality of
adjustable horizontal support bars located therein to

support bottoms of the plurality of glass sheets.
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10. The convection compatible closed cassette of
Claim 5, wherein each enclosed section has a plurality of
adjustable vertical support bars located therein to
separate the major surfaces of the plurality of glass

sheets.

11. The convection compatible closed cassette of
Claim 5, wherein each enclosed section is purged with an
inert gas so as to help prevent oxidation of inside walls

of each enclosed section.

12. The convection compatible closed cassette of

Claim 5, wherein said air is unfiltered air.

13. A method for heat treating a plurality of glass
sheets, said method comprising the steps of:

placing the glass sheets within a closed cassette,
wherein said closed cassette includes:

a mounting structure;

a plurality of enclosed sections that are
supported by said mounting structure in a manner where
there is an open passageway between major surfaces of each
pair of the supported enclosed sections; and

each enclosed section is designed to hold
and support the plurality of glass sheets in a manner
where there is a space between major surfaces of each pair
of the supported glass sheets;

placing the closed cassette into an oven; and
operating the oven such that hot air flows across the
major surfaces of each enclosed section to heat said glass

sheets.



10

15

20

25

30

WQ,,2005/091919 PCT/US2005/006636

17
14. The method of Claim 13, further comprising the
step of operating the oven such that cold air flows across
the major surfaces of each enclosed section to cool said

glass sheets.

15. The method of Claim 13, wherein each enclosed
section has relatively thin walls so as to minimize
temperature gradients within said glass sheets supported
therein while said glass sheets are uniformly heated by

the air moving within said oven.

16. The method of Claim 13, wherein each enclosed
section supports a predetermined number of glass sheets so
as to minimize temperature gradients within said glass
sheets supported therein while said glass sheets are

uniformly heated by the air moving within said oven.

17. A system comprising:

an oven; and

a convection compatible closed cassette that
includes:

a mounting structure;

a plurality of enclosed sections that are
supported by said mounting structure in a manner where
there is an open passageway between major surfaces of each
pair of the supported enclosed sections; and

each enclosed section is designed to hold
and support a plurality of glass sheets in a manner where
there is a space between major surfaces of each pair of
the supported glass sheets; and

wherein said glass sheets are kept 1in a clean
environment while being heated and then cooled by air

moving across the major surfaces of each enclosed section
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when said mounting structure and said enclosed sections

are located in said oven.

18. The system of Claim 17, wherein each enclosed
section has relatively thin walls so as to minimize
temperature gradients within said glass sheets supported
therein while said glass sheets are heated and then cooled

by the air moving within said oven.

19. The system of Claim 17, wherein each enclosed
section supports a predetermined number of glass sheets so
as to minimize temperature gradients within said glass
sheets supported therein while said glass sheets are

heated and then cooled by the air moving within said oven.

20. The system of Claim 17, wherein said air is

unfiltered air.



WO 2005/091919 PCT/US2005/006636

176

RE-CIRCULATING OVEN

< A <
/104
MUFFLE

0T 1T AM{%JM o LI,

[ TOP SHELF - 106 |

N

> > > >
WZ 104

MUFFLE
HZ

&MU{NMH M{%ﬂmwuuy

BOTTOM SHELF - 108

) ¢ 02 )
FIG. 1
200
DIRECT NVECTION OVEN
o FLTER 203

¢ ¢ e 4/) ——
Jf///—- 6 206 206 206 206 <%\\\\
(TN IIIIIIQOﬁIIIIH 20ﬁ||||n

TOP SHELF - 208 |

N N
7 7

v

>
2202
206 206 206 206 206

T;\\* BOTTOM SHELF - 210 (/l//
Z Z Z

N




WO 2005/091919 PCT/US2005/006636

216
300
RADIANT OVEN RADIATED
HEAT/COLD
304 304 304 304 304

‘|||||[[302\TTTT]T ]]]]]T,soz]TTTTTT 30211010
| TOP SHELF - 306
304 304 304 304 304

M“ﬁ”%“ﬂh (L0 I 507, T

BOTTOM SHELF - 308

408

406f\\\ 412




WO 2005/091919 PCT/US2005/006636

3/6
400
421
4049 !
/ [ 1
Iy il
L1428
404«<< GLASS SHEET—402
428 -] 41
\ | S il 'L_fl\ il {— L ]
404b 424
400
FIG. 4B r
491— 408~ 471
420 /((\\
\ \
I i
402
402 (SMALL)
7 413
= Y] é.&‘
B = :”428 7—————412
4131 =428 =413
= =428
> |
= =] [ >428 &
"N 402 (LARGE) eI (A 424
424 // d
408b — =

FIG. 4C FIG. 4D



PCT/US2005/006636

WO 2005/091919

G "DId

S3113SSvD Ov _

HLONIT 3113SSvO 1 = FINCON 8HI

00%~_ = 13AVYHL 40 NOILO3HIQ — 00t
| i irace \
L i e iy e e ey ey S Y B B S B R zelreloplp elelep el sl o]
0c2” 005 DN STINGON 431~ o: DA
_ ~ AN ~
\ (S3INAOW @102, ¢C) 806 (SITNAON LOH. 81) V0§
005 31408d INLYHIANTL dHIT
S3113SSv) 8 S3L113SSVI vl S3113SSV) 8——=—=—-S3113SSVD 0Ol
J,0¢ 1000 1Sv4 1000 MOTS g'10H ONILY IH
J.00¥
J.0%9
vom\\ 9/¥



WO 2005/091919 PCT/US2005/006636

5/6 ,/5020

603a 6020\| ﬂ604o

e
D
RE=TEN
l

400
6060 — l’

DR

FIG. 6A

~— 6060

603b GOSbW GOQb\‘ P 6@760%

Shert
ﬁlllld)

]ﬂ‘ l CLOSED ﬂ[
CASSETTE

606b\< ): :( >/606b
O T 400 v T O




WO 2005/091919

PCT/US2005/006636

6/6

700
Vs

PLACE GLASS SHEETS WITHIN ENCLOSED
SECTIONS OF CLOSED CASSETTE

~702

|

PLACE CLOSED CASSETTE INTO LEHR

[~ 704

L

MOVE CLOSED CASSETTE TROUGH LEHR
TO HEAT TREAT GLASS SHEETS

~706

FIG. 7



	Abstract
	Bibliographic
	Description
	Claims
	Drawings

