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I. INTRODUCTION

1. I have been retained by Caihong Display Devices Co., Ltd. (“Caihong”
or “Petitioner”), as an independent expert in this proceeding before the Patent Trial
and Appeal Board (“PTAB” or “Board”). I understand that Caihong is requesting
that the Board institute an infer partes review (“IPR”) proceeding of U.S. Patent No.
9,512,025 (“the ‘025 Patent) (EX1001), currently assigned to Corning Incorporated
(“Patent Owner” or “PO”).

2. I am not and have never been an employee of Caithong. I am being
compensated at my usual and customary rate of $400 per hour. No part of my
compensation depends on the outcome of this proceeding, and I have no other
interest in this proceeding.

3. I have been asked to provide my independent analysis of the ‘025 Patent
in light of the prior art publications cited below. I have also been asked to consider
the state of the art and prior art available as of May 15, 2014. Based on the prior art
discussed in this declaration, it is my opinion that Claims 1-20 of the ‘025 Patent are
unpatentable for the reasons provided below.

A.  Qualifications

4. I am over 18 years of age and, if I am called upon to do so, I would be
competent to testify as to the matters set forth herein. 1 understand that a copy of
my current curriculum vitae, which details my education and professional and

academic experience, is being submitted by Petitioner as EX1007. The following
4
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provides an overview of some of my experience that is relevant to the matters set

forth in this declaration.

5.

I am currently an independent contractor in the field of glass melting

engineering with Nitto Boseki Co., Ltd. of Japan. Prior to being an independent

contractor, I worked at several Japanese companies for over 30 years with a focus on

glass melting and processing, including sheet glass and optical glass.

6.

Based on my experience and education, I believe that I am qualified to

opine as to the knowledge and level of skill of one of ordinary skill in the art at the

time of the alleged invention of the ‘025 Patent, as well as the state of the art at that

time.
B. Materials Considered
7. In forming my opinions, I have reviewed the following documents:
EX1001 U.S. Patent No. 9,512,025 (“the *025 Patent”) with certified Japanese
translation
EX1002 | Partial Prosecution History of the ‘025 Patent with certified Japanese
translation
EX1004 U.S. 2011/0209502 (“El Kahlout”) with certified Japanese translation
EX1005 CN102765869 (“CN “869”) with certified English translation and
certified Japanese translation
EX1006 U.S. 2012/0111060 (“Tsuda’) with certified Japanese translation

II. LEGAL STANDARDS

8.

In forming my opinions and considering the subject matter of the ‘025

Patent and its claims in view of the prior art, I am relying on certain legal principles
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that counsel in this case explained to me. My understanding of these concepts is
summarized below.

0. I understand that earlier publications and patents may act to render a
patent unpatentable for one of two reasons: (1) anticipation and (2) obviousness.

A.  Anticipation

10. It is my understanding that the claims of a patent are anticipated by a
prior art reference if each and every element of the claim is found either explicitly or
inherently in the reference. I understand that inherency requires a showing that the
missing descriptive matter in the claim is necessarily present in the allegedly
anticipating reference, and that it would have been so recognized by a person of
ordinary skill in the art (“POSITA”).

11. I understand that when a challenged claim covers several structures,
either generically or as alternatives, the claim is deemed anticipated if any of the
structures within the scope of the claim is found in the prior art reference.

12.  Although anticipation typically involves the analysis of a single prior
art reference, I understand that additional references may be used to show that the
prior art reference has enabling disclosure (i.e., allows a POSITA to make the
invention without undue experimentation), to explain the meaning of a term used in
the prior art reference, and/or to show that a characteristic is inherent in the prior art

reference.
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B.  Obviousness

13. I understand that a claim is invalid as obvious if it would have been
obvious to a POSITA at the time the alleged invention was made. This means that
even if all of the elements of the claim cannot be found in a single prior art reference
that would anticipate the claim, a POSITA who was aware of the prior art would
have been able to come up with the claimed invention. This may be the case, for
example, where the missing element represents only an insubstantial difference over
the prior art or a reconfiguration of a known system. I understand that in an
obviousness determination, the POSITA is presumed to have knowledge of all
material prior art.

14. I understand that an obviousness analysis requires an understanding of
the scope and content of the prior art, any differences between the alleged invention
and the prior art, and the level of ordinary skill in evaluating the pertinent art.

15. I understand that when a product is available, design incentives and
other market forces can prompt variations of it, either in the same field or a different
one. If a POSITA can implement a predictable variation, obviousness likely bars its
patentability. For the same reason, if a technique has been used to improve one
device and a POSITA would recognize that it would improve similar devices in the
same way, using the technique would have been obvious.

16. I understand that whether a prior art reference renders a patent claim

unpatentable as obvious is determined from the perspective of a POSITA at the time
7
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of the alleged invention. I have been told that there is not a requirement that the prior
art contain an express suggestion to combine known elements to achieve the claimed
invention, but a suggestion to combine known elements to achieve the claimed
invention may come from the prior art, as filtered through the knowledge of one
skilled in the art. In addition, I have been told that the inferences and creative steps
a POSITA would employ are relevant to the determination of obviousness.

17. Tunderstand that one may consider, for example, whether (1) the change
was merely the predictable result of using prior art elements according to their known
functions, or whether it was the result of true inventiveness; (2) there is some
teaching or suggestion in the prior art to make the modification or combination of
elements claimed in the patent; (3) the claimed innovation applies a known technique
that had been used to improve a similar device or method in a similar way; (4) the
claimed invention would have been obvious to try, meaning that the claimed
innovation was one of a relatively small number of possible approaches to the
problem with a reasonable expectation of success by those skilled in the art; (5) the
invention merely substituted one known element for another known element in order
to obtain predictable results; (6) the invention merely applies a known technique to
a known device, method, or product to yield predictable results; or (7) known work
in one field of endeavor may have prompted variations of it for use in either the same
field or a different one based on design incentives or other market forces that would

have been predictable to a POSITA.
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18. I further understand that certain factors may support or rebut the
obviousness of a claim. I understand that such secondary considerations include,
among other things, commercial success of the patented invention, skepticism of
those having ordinary skill in the art at the time of the invention, unexpected results
of the invention, any long-felt but unsolved need in the art that was satisfied by the
alleged invention, the failure of others to make the alleged invention, praise of the
alleged invention by those having ordinary skill in the art, and copying of the alleged
invention by others in the field. I understand that there must be a nexus—that is, a
connection—between any such secondary considerations and the alleged invention.
I also understand that contemporaneous and independent invention by others is a
secondary consideration tending to show obviousness.

19. Additionally, I understand that in considering obviousness, it is
important not to use the benefit of hindsight derived from the patent under
consideration.

C. Level of Ordinary SKkill in the Art

20.  When interpreting a patent, I understand that it is important to identify
the relevant art pertaining to that patent, as well as the level of ordinary skill in that
art at the time of the claimed invention. The “art” is the field of technology to which
the patent is related.

21. Iam informed and understand that the POSITA is a hypothetical person

who is presumed to know the relevant prior art. [ understand that the actual inventor’s
9
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skill is not determinative of the level of ordinary skill. I further understand that
factors that may be considered in determining level of skill include: (i) the types of
problems encountered in the art; (i1) prior art solutions to those problems; (ii1) the
rapidity with which innovations are made; (iv) the sophistication of the technology;
and (v) the educational level of active workers in the field. I understand that not all
such factors may be present in every case, and one or more of them may predominate.

22. I understand that a POSITA is one who is presumed to be aware of all
pertinent art, thinks along conventional wisdom in the art, and is a person of ordinary
creativity. A POSITA would have had knowledge of and experience with the
concepts of glass and material science relevant to ‘025 Patent, including (but not
limited to) glass processing such as down draw processing; glass properties such as
density, strength, structure, and devitrification; as well as apparatus components,
operations, methodology, and know how in the operation of systems for producing
glass materials, particularly glass for panels in liquid crystal display (“LCD”)
devices.

23. Based on my education and experience, I meet the criteria for a
POSITA.

D. Claim Construction

24. I understand that the United States Patent and Trademark Office
(“USPTO”) interprets claim terms in an inter partes review proceeding under the

same claim construction standard that is used in a United States federal court. 1

10
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understand that under this standard, the meaning of claim terms is considered from
the viewpoint of a POSITA at the time of the alleged invention.

25.  Thave been informed that claim terms are generally given their ordinary
and customary meaning as understood by a POSITA in light of the specification and
the prosecution history pertaining to the patent. I understand, however, that claims
terms are generally not limited by the embodiments described in the specification.

26. I understand that in addition to the claims, specification, and
prosecution history, other evidence may be considered to ascertain the meaning of
claim terms, including textbooks, encyclopedias, articles, and dictionaries. I have
been informed that this other evidence is often less significant and less reliable than
the claims, specification, and prosecution history.

27. I have thus interpreted each of the terms in the claims as would be
understood by a POSITA in light of the specification and the prosecution history
pertaining to the 025 Patent.

III. SUMMARY

28. Tunderstand that Petitioner challenges the validity of claims 1-20 of the
‘025 Patent. In particular, I understand that Petitioner asserts the following ground

for challenging the claims of the ‘025 Patent:

Ground | Challenged Claims Asserted Prior Art
1 1-20 El Kahlout in view
of CN ‘869 and
Tsuda
11
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IV. THE ‘025 PATENT

A.  Overview of the ‘025 Patent

29. The ‘025 Patent is directed to an apparatus and process for
manufacturing glass ribbons useful as glass sheets for LCD displays. The 025 Patent
describes an apparatus for use in the known fusion down draw glass manufacturing
process and which incorporates a heating cartridge that is described as providing
reduced devitrification of the glass produced. EX1001, Col. 1-2.

30. The details of the heating cartridge are described throughout the
specification and recited in the claims of the ‘025 Patent. The ‘025 Patent presents a
computational model analysis comparing a conventional heater with an inclined
angle a of 90° relative to the base of the heater and a replaceable heating cartridge
with an inclined angle a of 60°. EX1001, Col. 13, lines 40-56.

31. The modeling reports increases in surface temperatures with an inclined
angle a of 60° relative to that with an inclined angle a of 90°. EX1001, Col. 14, line
12- 26; FIG. 7. The 025 patent describes:

The data of FIG. 7 indicates that the replaceable heating cartridges
described herein which have heat directing surfaces having an inclined
angle a of less than 90°, such as from about 45° to about 75°, are more
effective at maintaining the surface of the edge director at an elevated
temperature relative to conventional heaters (i.e., heaters with an
inclined angle a of 90°) and, as such, are more effective at reducing
the devitrification of glass drawn over the edge director. In particular,
the inclined angle of the heat directing surface allows heat to be more
efficiently radiated towards the edge director. In addition, the inclined
angle of the heating surface allows for the removable heating cartridge
to be inserted between the pulling rolls and the edge director thereby

12
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thermally shielding the edge director from the pulling rolls which act
as a heat sink.

EX1001, Col. 14, lines 12-26.

B.  Prosecution History of the ‘025 Patent

32. Tunderstand the ‘025 Patent was filed on May 15, 2014.

33. Tunderstand the El Kahlout (EX1004) and Tsuda (EX1006) references
relied on in this Declaration were before the USPTO during prosecution of the ‘025
Patent. I further understand that El Kahlout was cited in a rejection by the USPTO.
EX1002, 000048.

34.  Tunderstand that Patent Owner argued that the claims are different from
El Kahlout because:

Applicant submits that the El Kahlout reference is silent as to the
claimed element of a heating cartridge that is removably positioned
within the housing. Additionally, Applicant submits that the EI
Kahlout reference is silent as to a heating cartridge having an
enclosure with a heat directing surface that is inclined at an angle of
less than about 90° with respect to a bottom surface of the enclosure,
with the heat directing surface comprising at least one heating element
positioned on or adjacent to a face thereof.

EX1002, 000039.

35. The USPTO then allowed the application for a similar reason, stating:

The prior art does not teaches the heating cartridge comprising an
enclosure having a heat directing surface that is inclined at an angle of
less than about 90°with respect to a bottom surface of the enclosure,
the heat directing surface comprising at least one heating element
positioned on or adjacent to a face thereof, wherein the heating
cartridge is oriented such that the heat directing surface faces the edge

13
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director, a view factor from the heat directing surface is greater at the
edge director than at the plurality of edge rollers.

EX1002, 000022.

36.  After this allowance, it is my understanding that Tsuda, with several
other publications, was cited in an Information Disclosure Statement (IDS) and that
the USPTO issued a Notice of Allowance after considering this IDS. EX1002,
000012.

37. However, my analysis takes into consideration the fact that the USPTO
did not fully appreciate the relevance of the teachings of El Kahlout and Tsuda,
particularly when combined with the disclosure in CN ‘869 (EX1005), which
describes features of the ‘025 Patent claims that were deemed to be patentable by the
USPTO. As clearly explained below, the combination of El Kahlout, CN ‘869, and
Tsuda is relevant to claims 1-20 of the ‘025 Patent.

38.  As such, I understand that this Declaration presents substantially new
arguments that were not previously considered during prosecution in the UPSTO.
V. TECHNOLOGY BACKGROUND AND INTERPRETATIONS

39. AsIwill describe below from a high-level functional perspective, in the
next section based on specific prior art, and then in subsequent sections on a
limitation-by-limitation basis, all of these technologies and techniques were well-

known to those of ordinary skill in the art at the time of the alleged invention claimed

14
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in the ‘025 Patent, and a POSITA would have readily understood these relevant
disclosures.
VI. THE PRIOR ART IN THE APPLIED INVALIDITY GROUNDS

A. El Kahlout

40. ElKahlout was filed on February 26, 2010, and published on September
1, 2011. EX1004, cover page. Therefore, El Kahlout was published more than one
year before the filing date of the ‘025 Patent.

41.  Similar to the ‘025 Patent, El Kahlout relates to “apparatus and methods
for making glass sheets, and more particularly, to apparatus and methods for making
glass sheets with edge directors.” EX1004, 4 0001.

B. CN ‘869

42.  CN ‘869 was filed on July 30, 2012, and published on November 7,
2012. EX1005, page 1. Therefore, CN ‘869 was published more than one year before
the filing date of the ‘025 Patent.

43.  Similar to the ‘025 Patent, CN ‘869 describes ‘“an apparatus for
manufacturing plate glass by adopting an overflow down draw fusion process, and
in particular, to a platinum heating apparatus for manufacture of plate glass.”
EX1005, 9 0001; FIG. 1.

44, CN ‘869 describes “forming a glass preform when glass is separated
from a bottom of an isopipe, heating the glass preform through platinum heaters in a

muffle furnace and a forming zone, and then drawing the glass plate to a set width.
15
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The temperature of the glass preform at point 2 shown in FIG. 1 is required to be
higher than 1000°C, and is required to be higher than 1050°C in a more preferable
solution.” EX1005, 9 0006.

45. CN ‘869 also describes the utility of a heating unit included in this
apparatus and the method to “greatly improve temperature compensation at two ends
of the isopipe.” EX1005, 4 0007.

C. Tsuda

46. Similar to the ‘025 Patent, Tsuda describes “a method and a device for
manufacturing a glass sheet.” EX1006, 4 0001. Tsuda further describes:

The fusion process is a method in which molten glass is run down

along both side surfaces of a molded body with a cross section of a

wedge shape converging downward and also the molten glass is joined

and integrated just under a lower edge part of the molded body and

while cooling an integrated sheet-shaped glass ribbon, the glass ribbon
is drawn downward and molded.

EX1006, 4 0002.

D. Motivation to Combine El Kahlout, CN ‘869, and Tsuda

47.  As set forth below in more detail with respect to the specific relevant
limitations, a POSITA would have found it obvious to combine El Kahlout, CN ‘869,
and Tsuda. In particular, all three references are in the same technical field. Thus, I
understand that El Kahlout, CN ‘869, and Tsuda are analogous references, and a
POSITA would have found combining these references to be one of a finite number

of identified means for desired processing of glass applicable to substrates in display

16
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technologies, and further, would have had a reasonable expectation of success in

combining their teachings.

VII. Ground 1: Claims 1-20 would have been obvious over El Kahlout, CN 869,
and Tsuda

A. Independent Claim 15

Limitation 15[p]: A method of making a glass ribbon comprising:

48.  Each of the references discussed in this Declaration disclose a method
of making a grass ribbon. For example, El Kahlout teaches at EX1004, § 0001 and
FIG. 2:

The present invention relates generally to apparatus and methods for

making glass sheets, and more particularly, to apparatus and methods
for making glass sheets with edge directors.

130a L
1402 N
\\
—
140 S
1432 141a >
25, wts Co
%3 141 tf%

FiG. 2

49.  Inaddition, CN ‘869 teaches at EX1005, 4 0006:

The present invention provides plate glass with a predetermined
thickness formed by forming a glass preform when glass is separated
17
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from a bottom of an isopipe, heating the glass preform through
platinum heaters in a muffle furnace and a forming zone, and then
drawing the glass plate to a set width. The temperature of the glass
preform at point 2 shown in FIG. 1 is required to be higher than
1000°C, and is required to be higher than 1050°C in a more preferable
solution.

50.  Similarly, Tsuda discloses “a method and a device for manufacturing a
glass sheet.” EX1006, 4 0001.
51.  Accordingly, limitation 15[p] is disclosed by at least El Kahlout.

Limitation 15[a]: flowing molten glass over a pair of downwardly inclined
forming surface portions of a forming wedge, the pair of downwardly inclined
forming surface portions converging along a downstream direction to form a
root,

52.  El Kahlout teaches at EX1004, 49 1016, 0046 (emphasis added):

[0046] As shown in FIG. 2, the method includes the step of flowing
molten glass 17 over the pair of downwardly inclined forming
surface portions 66a, 66b of the forming wedge 62.

* %k ok sk ok

[0016] The downwardly inclined forming surface portions 66a,
66b converge along a downstream direction 68 to form a root 70.

53.  Therefore, limitation 15[a] is described in El Kahlout.

Limitation 15[b]: flowing the molten glass over an edge director intersecting
with at least one of the pair of downwardly inclined forming surface portions,

54.  El Kahlout teaches at EX1004, 49 0017, 0046 (emphasis added):

[0017] In further examples, the edge director can intersect with both
downwardly inclined forming surface portions 66a, 66b.

* %k ok sk ok

18
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[0046] [T]he method further includes the steps of flowing molten
glass over the edge director and drawing the molten glass from the
root 70 of the forming wedge 62 to form the glass sheet 12.

55.  Therefore, limitation 15[b] is described in El Kahlout.

Limitation 15/c]: drawing the molten glass from the root of the forming wedge
to form the glass ribbon,

56. El Kahlout teaches at EX1004, 9 0046:

[0046] [ T]he method further includes the steps of flowing molten glass
over the edge director and drawing the molten glass from the root
70 of the forming wedge 62 to form the glass sheet 12.

57.  Therefore, limitation 15[c] is described in El Kahlout.

Limitation 15[d]: engaging an edge portion of the glass ribbon with a
plurality of edge rollers positioned downstream from the root and edge
director, the plurality of edge rollers extending through a housing; and

58.  El Kahlout’s FIG. 2 illustrates edge rollers extending through the seal

plate 136:

e W FIG. 2 fee

19
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59.  El Kahlout teaches at EX1004, 49 0021, 0023 (emphasis added):

[0021] The apparatus 10 for making glass can also include at least one
edge roller device including a pair of edge rollers configured to
engage a corresponding edge of the glass ribbon as the ribbon is
drawn off the root 70 of the forming wedge 62.

* %k ok sk ok

[0023] The first and second shafts 134a, 134b extend through a seal
plate 136 and are configured to be rotatably driven by a motor 138. The
seal plate 136 is configured to provide closure to an opening leading
to_the area housing the motor 138. The seal plate may comprise a
refractory material, steel, or other thermal insulation to protect sensitive
components of the motor and/or other mechanisms located within the
housing area.

60. Therefore, limitation 15[d] is described in El Kahlout.

Limitation 15[e]: heating the edge director with a replaceable heating
cartridge located in a port in the housing,

61. Tsuda depicts a glass manufacturing device as shown in Fig. 3

(annotated) below:

Fig. 3
20 0. furnace wall
. d
‘ 15. molten glass __"-7 19 19, partition wall
B T TSR I EEEEEESEI TR ECIEEET A O 31. gu'\de Wa“

g a1a 15 5 31a—M-} 11 molded body

31. guide wall ) __}:'j__)_\Ld_K a-bdo12-12.molding chamber
8.1 member|ia1 | i / ] . ) a1 61. member

lemperature adjusting member—l—\“ { S

14. opening member 14 Y 5 aé
28. ot:}li}g

W) .
1‘ rza +4 28. opening
33. distal enc
——————I™\7 17| roller
32. puide member 32. guide membe

37. proximalend J
37. proximal en

17.rollers 1777
14. opening member

Lvin ~ . .
y _| lemperature adjusting member
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Tsuda also depicts a supporting mechanism as shown in FIG. 6

(annotated) below:

52. circularly arcuate cam h-++ 52~
51. pivotal support hole 51-

63.

11. molded body 11

33. distal end 33/

32. guide member 32

42. support member 42
44, linear guide hole 44

38. screw part 38

37. proximal end 37
47. vertical plate part 47,

20 20. furnace wall

43, second support member 43 46 48 49 49, circularly arcuate cam h---

48. pivotal support hole
AR harizantal nlata nart

Tsuda teaches at EX1006, 99 0056, 0070, and 0090 (emphasis added):

[0056] The guide members 32 are installed one by one in both right
and left sides of the molten glass 15 joining just under the lower edge
part 11b of the molded body 11. The joined molten glass 15 expands
to distal ends 33 of the guide members 32 of both right and left sides
and runs down in a state of contacting with the distal ends 33. As the
molten glass 15 runs down, the width of flow narrows by surface
tension in a natural state. On the other hand, by providing the guide
members 32, the joined molten glass 15 contacts with the distal ends
33 of the guide members 32 and wets, so that the width of flow can be
inhibited from narrowing.

k sk sk ok ok

[0070] The support mechanism 41 is a mechanism for supporting
the guide member 32 so as to be able to adjust a position and/or an
angle with respect to the lower edge 11c of the molded body 11. The
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support mechanism 41 is provided in the vicinity of the opening 28
of the furnace wall 20.

% ok ok sk ok

[0090] A member for heating the guide member 32 includes an internal
heater embedded in the distal end 33 of the guide member 32, and an
external heater for heating the proximal end 37 of the guide member
32 from the outside. In_the case of using the internal heater, the
distal end 33 can be heated efficiently. In the case of using the
external heater, replacement and repair are facilitated. In the case
of using the external heater, a material of the guide member 32
desirably has high thermal conductivity.

64. Therefore, Tsuda teaches limitation 15[e].

65. A POSITA would have been motivated to combine the teachings of
Tsuda with that of El Kahlout so that the heater can be replaced to facilitate
equipment maintenance and ensuring the stability of the glass manufacturing process.
This conclusion is consistent with E1 Kahlout’s teaching that ““a variety of attachment
structures may be used to mount the one or more heating devices. . . . Allowing the
heating devices to rotate and/or translate with respect to the edge director can help
adjust the distance and/or angle with respect to the edge director to direct heat in a
desired manner to the edge director.” EX1004, 4 0037.

66. Further, a POSITA would have recognized that incorporating Tsuda’s
replaceable heater in El Kahlout’s glass manufacturing process would yield
predictable results with a reasonable expectation of success because there are a finite
number of well-known means for manufacturing glass sheets suitable for LCD

displays. The nature of the problem to be solved—mitigating devitrification of the
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glass proximate to the edge directors—would have led a POSITA to choose an
appropriate heating device that could direct heat to the edge directors and also be
easily repaired or replaced. In this combination, each element of El Kahlout and
Tsuda performs exactly the same function as it does separately. Therefore, it would
have been obvious to use a replaceable heater as shown in Tsuda in combination with
the glass manufacturing process taught by El Kahlout to direct heat to the edge
directors.

Limitation 15[f]: wherein the replaceable heating cartridge is positioned
between the plurality of edge rollers and the edge director,

67. El Kahlout describes a heating device positioned between a plurality of
edge rollers and the edge director at EX1004, 99 0033, 0035 (emphasis added):

[0033] The thermal shield may also be positioned partially or
entirely between the first pair of edge rollers and the first edge
director.

* %k sk ok ok

[0035] In addition or alternatively, a second example heating device
170b_may be positioned on the first thermal shield 120a and
configured to direct heat upwardly toward the first edge director
80a.

68.  Therefore, limitation 15[f] is described in El Kahlout.

Limitation 15[g]: the replaceable heating cartridge comprising an enclosure
having a heat directing surface that is inclined at an angle of less than about
90° with respect to a bottom surface of the enclosure,

69. CN ‘869 depicts a heating apparatus in FIGS. 2 and 4 (annotated) below:
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Further, CN ‘869 teaches at EX1005, 49 0007, 0016 (emphasis added):

A platinum heating apparatus for manufacture of plate glass is in a
recessed shape. A bottom of the recessed shape is perpendicular to a
horizontal plane, and two inner side surfaces of the recessed shape are
inclined relative to the horizontal plane and symmetrical bilaterally.
The three surfaces are all heating surfaces. An angle between the
inclined heating surface and the horizontal plane is o, and an angle
between the inclined heating surface and the vertical heating surface is
B. The heating apparatus is combined with a glass forming body, and
two heating apparatuses are placed at two ends of a lower portion of
the glass forming body to heat the glass forming body.

% ok %k sk ok

An angle between a heating surface 4 and a horizontal plane is a, and
an angle between the heating surface 4 and a heating surface 5 is f.
During heating, these two angles are used for compensating the
temperature of a flow guide plate part 2 in FIG. 1. Local temperature
control measures are adopted to optimize the thickened part caused by
glass shrinkage. A heating hob supported by a refractory material
adopted in the present invention includes the surface 4 and the
surface 5 with the angle o and the angle B. Use of the inclined
surfaces with the angle o and the angle B can effectively
compensate the temperature at two ends of an isopipe.
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71.  As is evident from FIGS. 2 and 4 and the accompanying description,
the heating device has a heat directing surface including facets 4 and 5 with facet 4
inclined at an angle of less than 90 degrees with respect to the bottom surface of the
heating device. Therefore, CN ‘869 teaches limitation 15[g].

72. A POSITA would have been motivated to combine the teachings of CN
‘869 with that of El Kahlout so that the heat directing surface of the heater can be
inclined to compensate for the temperature of the edge director. The precise angle is
simply optimizing the inclination depicted and described in CN ‘869. In this
combination, each element of El Kahlout and CN ‘869 performs exactly the same
function as it does separately. Moreover, a POSITA would have recognized that the
results of incorporating the heating apparatus of CN ‘869 into the process of El
Kahlout are entirely predictable—that is, directing heat to the edge directors while
shielding the edge rollers. Therefore, limitation 15[g] is taught by El Kahlout and
CN “8609.

Limitation 15[h]: the heat directing surface comprising at least one heating
element positioned on or adjacent to a face thereof,

73.  CN ‘869 depicts a hob of a heating apparatus in FIG. 3:
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74.  Further, CN ‘869 teaches at EX1005, 4 0007 (emphasis added):

A platinum heating device for manufacture of plate glass is in a
recessed shape. A bottom of the recessed shape is perpendicular to a
horizontal plane, and two inner side surfaces of the recessed shape are
inclined relative to the horizontal plane and symmetrical bilaterally.
The three surfaces are all heating surfaces.

75.  Therefore, CN ‘869 teaches limitation 15[h].

76. A POSITA would have been motivated to combine the teachings of CN
‘869 with that of El Kahlout for the reasons described above, and in doing so would
achieve the structure of limitation 15[h]. Therefore, this limitation is taught by El
Kahlout and CN “869.

Limitation 15[i]: wherein the replaceable heating cartridge is oriented such

that the heat directing surface faces the edge director, a view factor from the

heat directing surface is greater at the edge director than at the plurality of
edge rollers,

77. CN ‘869 depicts a glass preform in FIG. 1:

78.  Further, CN ‘869 teaches at EX1005, 40016 (emphasis added):

An angle between a heating surface 4 and a horizontal plane is a,
and an angle between the heating surface 4 and a heating surface
5 is B. During heating, these two angles are used for compensating the
temperature of a flow guide plate part 2 in FIG. 1. Local temperature
control measures are adopted to optimize the thickened part caused by
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glass shrinkage. A heating hob supported by a refractory material
adopted in the present invention includes the surface 4 and the surface
5 with the angle a and the angle . Use of the inclined surfaces with
the angle o and the angle B can effectively compensate the
temperature at two ends of an isopipe.

79. CN ‘869, when combined in the method of El Kahlout for the reasons
described above, teaches that when an inclined heating surface is employed, a
POSITA would expect that “a view factor from the heat directing surface is greater
at the edge director than at the plurality of edge rollers” as recited in limitation 15[i]
of the ‘025 Patent. This is an entirely predictable (if not necessary) result of using an
inclined heating surface to direct heat to the edge directors. Therefore, this limitation
is taught by El Kahlout and CN “869.

Limitation 15[j]: and a lower edge of the heat directing surface and the bottom
surface of the replaceable heating cartridge are at least partially positioned
between the edge director and the plurality of edge rollers to thermally shield
the edge director from the plurality of edge rollers.

80. CN ‘869 teaches at EX1005, 9 0007 (emphasis added):

A platinum heating apparatus for manufacture of plate glass is in a
recessed shape. A bottom of the recessed shape is perpendicular to a
horizontal plane, and two inner side surfaces of the recessed shape are
inclined relative to the horizontal plane and symmetrical bilaterally.
The three surfaces are all heating surfaces. An angle between the
inclined heating surface and the horizontal plane is a, and an angle
between the inclined heating surface and the vertical heating surface is
B. The heating apparatus is combined with a glass forming body,
and two heating apparatuses are placed at two ends of a lower
portion of the glass forming body to heat the glass forming body.

81. CN ‘869, when combined in the method of El Kahlout for the reasons
described above, teaches that when the two heating devices are placed at both ends
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of the lower part of the glass forming body, they direct heat to the edge director and
away from the roller such that the expected result would be “a lower edge of the heat
directing surface and the bottom surface of the replaceable heating cartridge are at
least partially positioned between the edge director and the plurality of edge rollers
to thermally shield the edge director from the plurality of edge rollers” as recited in
limitation 15[j] of the ‘025 Patent. This is an entirely predictable (if not necessary)
result of positioning heating devices between the edge directors and edge rollers.
Therefore, this limitation is taught by El Kahlout and CN ‘869.
B. Dependent Claim 16

The method of claim 15, wherein the angle of the heat directing surface is from
about 45° to about 75° relative to bottom surface.

82. CN ‘869 depicts a heating apparatus in FIG. 2:

83.  Further, CN ‘869 teaches at EX1005, 4 0016 (emphasis added):

A heating hob supported by a refractory material adopted in the present
invention includes the surface 4 and the surface 5 with the angle o and
the angle . Use of the inclined surfaces with the angle o and the
angle B can effectively compensate the temperature at two ends of

an isopipe.
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84. CN ‘869, when combined in the method of El Kahlout for the reasons
described above in claim 15, teaches a POSITA that it would have been obvious to
select between each of the two side facets relative to the center facet based on the
equipment structure, thereby achieving effective temperature compensation. The
precise angles recited in claim 16 are simply optimizing the angles already described
in CN ‘869. In this combination, each element of El Kahlout and CN ‘869 performs
exactly the same function as it does separately. Moreover, a POSITA would have
recognized that the results of incorporating the heating apparatus of CN ‘869 into the
process of El Kahlout are entirely predictable—that is, directing heat to the edge
directors while shielding the edge rollers. Therefore, this limitation is disclosed by
El Kahlout and CN ‘869.

C. Dependent Claim 17

The method of claim 15, wherein the heat directing surface comprises a
plurality of facets orientated to at least partially surround the edge director.

85. CN ‘869 teaches at EX1005, 99 0007, 0016 (emphasis added):

[0016] A heating hob supported by a refractory material adopted in the
present invention includes the surface 4 and the surface 5 with the
angle o and the angle .

% ok ok sk ok

[0007] [T]wo heating apparatuses are placed at two ends of a lower
portion of the glass forming body to heat the glass forming body.

86. A POSITA with the knowledge of CN ‘869 would have been motivated
to select between each of the two side facets relative to the center facet based on the
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equipment structure, thereby achieving effective temperature compensation. In this
combination, each element of El Kahlout and CN ‘869 performs exactly the same
function as it does separately. Moreover, a POSITA would have recognized that the
results of incorporating the heating apparatus of CN ‘869 into the process of El
Kahlout are entirely predictable—that is, directing heat to the edge directors while
shielding the edge rollers. Thus, CN ‘869, when combined in the method of El
Kahlout for the reasons discussed above in claim 15, teaches a POSITA that it would
have been obvious to provide a heat directing surface comprising a plurality of facets
orientated to at least partially surround the edge director in the method of El Kahlout.
Therefore, this limitation is disclosed by El Kahlout and CN ‘869.

D. Dependent Claim 18

The method of claim 17, wherein the plurality of facets comprises a center

facet and two side facets on opposite ends of the center facet, wherein a largest

angle between each of the two side facets relative to the center facet is from
about 145° to about 175°.

87. CN ‘869 teaches at EX1005, 9 0016 (emphasis added):

[0016] A heating hob supported by a refractory material adopted in the
present invention includes the surface 4 and the surface 5 with the
angle a and the angle . Use of the inclined surfaces with the angle
o and the angle B can effectively compensate the temperature at
two ends of an isopipe.

88. CN ‘869, when combined in the method of El Kahlout for the reasons
discussed above in claim 15, teaches a POSITA that 1t would have been obvious to

select between each of the two side facets relative to the center facet based on the
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equipment structure, thereby achieving effective temperature compensation. The
precise angles recited in claim 18 are simply optimizing the angles already described
in CN “869. In this combination, each element of El Kahlout and CN ‘869 performs
exactly the same function as it does separately. Moreover, a POSITA would have
recognized that the results of incorporating the heating apparatus of CN ‘869 into the
process of El Kahlout are entirely predictable—that is, directing heat to the edge
directors while shielding the edge rollers. Therefore, this limitation is disclosed by
El Kahlout and CN “869.

E. Dependent Claim 19

The method of claim 15, wherein the heat directing surface comprises a curved

surface such that the heat directing surface at least partially surrounds the
edge director.

89. CN ‘869 depicts a heating apparatus in FIG. 4:

90. Further, CN ‘869 teaches at EX1005, 9 0016 (emphasis added):

An angle between the heating surface 4 and the horizontal plane is a,
and the angle between the heating surface 4 and the heating surface 5
is B.During heating, these two angles are used for compensating the
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temperature of a flow guide plate part 2 in FIG. 1. Local temperature
control measures are adopted to optimize the thickened part
caused by glass shrinkage. A heating hob supported by a refractory
material adopted in the present invention includes the surface 4 and the
surface 5 with the angle o and the angle . Use of the inclined surfaces
with the angle o and the angle  can effectively compensate the
temperature at two ends of an isopipe.

91. A POSITA would have been motivated to combine the teachings of CN
‘869 with that of El Kahlout for the reasons described above in claim 15, and to
further modify the heat directing surface of the heater in CN *869 to be a curved
surface. Doing so would not only compensate for the temperature of the edge
director, but also improve heating efficiency because it was well-known in the art
that a curved heating surface would predictably lead to enhanced radiation heat
transfer compared to flat surfaces. Thus, a POSITA would have more than a
reasonable expectation of success in combining the heating apparatus of CN 869
(modified with a curved surface) with the method of El Kahlout to achieve the
structure recited in claim 19. Accordingly, this limitation is taught by El Kahlout and
CN “869.

F. Dependent Claim 20

The method of claim 15, wherein the replaceable heating cartridge is
replaceable as the glass ribbon is being formed.

92.  Tsuda depicts a glass manufacturing device in Fig. 3 (annotated below):

32
Petitioner EX-1003



U.S. Patent No. 9,512,025
Declaration of Murakami Tsugunobu

Fig. 3
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93. Tsuda also depicts a supporting mechanism in FIG. 6 (annotated below):
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42. support member 42
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38. screw part 38
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Tsuda teaches at EX1006, 99 0056, 0070, and 0090 (emphasis added):

[0056] The guide members 32 are installed one by one in both right
and left sides of the molten glass 15 joining just under the lower edge
part 11b of the molded body 11. The joined molten glass 15 expands
to distal ends 33 of the guide members 32 of both right and left sides
and runs down in a state of contacting with the distal ends 33. As the
molten glass 15 runs down, the width of flow narrows by surface
tension in a natural state. On the other hand, by providing the guide
members 32, the joined molten glass 15 contacts with the distal ends
33 of the guide members 32 and wets, so that the width of flow can be
inhibited from narrowing.

% ok ok sk ok

[0070] The support mechanism 41 is a mechanism for supporting
the guide member 32 so as to be able to adjust a position and/or an
angle with respect to the lower edge 11c of the molded body 11. The
support mechanism 41 is provided in the vicinity of the opening 28
of the furnace wall 20.

% ok ok sk ok

[0090] A member for heating the guide member 32 includes an internal
heater embedded in the distal end 33 of the guide member 32, and an
external heater for heating the proximal end 37 of the guide member
32 from the outside. In _the case of using the internal heater, the
distal end 33 can be heated efficiently. In the case of using the
external heater, replacement and repair are facilitated. In the case
of using the external heater, a material of the guide member 32
desirably has high thermal conductivity.

A POSITA would have been motivated to combine the teachings of

Tsuda with that of El Kahlout so that the heater can be replaced, during the heating

process, to ensure continuous production, to facilitate equipment maintenance, and

to ensure the stability of the glass manufacturing process. This conclusion is

consistent with the El Kahlout’s teaching that “a variety of attachment structures may
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be used to mount the one or more heating devices. . . . Allowing the heating devices
to rotate and/or translate with respect to the edge director can help adjust the distance
and/or angle with respect to the edge director to direct heat in a desired manner to
the edge director.” EX1004, q 0037.

96.  Further, a POSITA would have recognized that incorporating Tsuda’s
replaceable heater in El Kahlout’s glass manufacturing process would yield
predictable results with a reasonable expectation of success because there are a finite
number of well-known means for manufacturing glass sheets suitable for LCD
displays. The nature of the problem to be solved—mitigating devitrification of the
glass proximate to the edge directors—would have led a POSITA to choose an
appropriate heating device that could direct heat to the edge directors and also be
easily repaired or replaced, including during the heating process. In this combination,
each element of El Kahlout and Tsuda performs exactly the same function as it does
separately. Therefore, it would have been obvious to use a replaceable heater as
shown in Tsuda in combination with the glass manufacturing process taught by El
Kahlout to direct heat to the edge directors, and to be able to replace the heater as the
glass ribbon is being formed. Therefore, this limitation is disclosed by El Kahlout

and Tsuda.
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G. Independent Claim 1
Limitation 1[p]: An apparatus for making a glass ribbon comprising:
97.  El Kahlout teaches at EX1004, 4 0001 and FIG. 2:
The present invention relates generally to apparatus and methods for

making glass sheets, and more particularly, to apparatus and methods
for making glass sheets with edge directors.
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98.  Inaddition, CN ‘869 teaches at EX1005, 9 0001:

The present invention relates to an apparatus for manufacturing plate
glass by adopting an overflow down draw fusion process, and in
particular, to a platinum heating apparatus for manufacture of plate glass.
The apparatus is used for temperature field compensation control in glass
down draw and forming processes, and is also used for glass viscosity
and thickness adjustment after glass down draw and forming.

99.  Similarly, Tsuda discloses “a method and a device for manufacturing a

glass sheet.” EX1006, 9 0001.
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100. Accordingly, limitation 1[p] is disclosed by at least EI Kahlout.
Limitation 1[a]: a forming wedge including a pair of downwardly inclined

forming surface portions converging along a downstream direction to form a
root;

101. El Kahlout teaches at EX1004, 44 1016, 0046 (emphasis added):

[0046] As shown in FIG. 2, the method includes the step of flowing
molten glass 17 over the pair of downwardly inclined forming
surface portions 66a, 66b of the forming wedge 62.

* %k sk ok ok

[0016] The downwardly inclined forming surface portions 66a,
66b converge along a downstream direction 68 to form a root 70.

102. Therefore, limitation 1[a] is described in El Kahlout.

Limitation 1[b]: an edge director intersecting with the pair of downwardly
inclined forming surface portions;

103. El Kahlout teaches at EX1004, 94 0017, 0046 (emphasis added):

[0017] In further examples, the edge director can intersect with both
downwardly inclined forming surface portions 66a, 66b.

* %k sk ok ok

[0046] [T]he method further includes the steps of flowing molten
glass over the edge director and drawing the molten glass from the
root 70 of the forming wedge 62 to form the glass sheet 12.

104. Therefore, limitation 1[b] is described in El Kahlout.

Limitation 1[c]: a plurality of edge rollers positioned downstream from the
root and edge director, wherein the plurality of edge rollers are positioned to
engage an edge portion of the glass ribbon;

105. El Kahlout’s FIG. 2 illustrates edge rollers extending through the
sealing plate 136:
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106. El Kahlout teaches at EX1004, 99 0021, 0023 (emphasis added):

[0021] The apparatus 10 for making glass can also include at least one
edge roller device including a pair of edge rollers configured to
engage a corresponding edge of the glass ribbon as the ribbon is
drawn off the root 70 of the forming wedge 62.

k ok ok sk ok

[0023] The first and second shafts 134a, 134b extend through a seal
plate 136 and are configured to be rotatably driven by a motor 138. The
seal plate 136 is configured to provide closure to an opening leading
to the area housing the motor 138. The seal plate may comprise a
refractory material, steel, or other thermal insulation to protect sensitive
components of the motor and/or other mechanisms located within the
housing area.

107. Therefore, limitation 1[c] is described in El Kahlout.

38

Petitioner EX-1003



U.S. Patent No. 9,512,025
Declaration of Murakami Tsugunobu

Limitation 1[d]: a housing enclosing the forming wedge, edge director and
the plurality of edge rollers,; and

108. El Kahlout’s FIG. 2 illustrates edge rollers extending through the sealing

plate 136:

a a N
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109. El Kahlout teaches at EX1004, 44 0021, 0023 (emphasis added):

[0021] The apparatus 10 for making glass can also include at least one
edge roller device including a pair of edge rollers configured to engage
a_corresponding edge of the glass ribbon as the ribbon is drawn off
the root 70 of the forming wedge 62.

% ok ok sk ok

[0023] The first and second shafts 134a, 134b extend through a seal
plate 136 and are configured to be rotatably driven by a motor 138. The
seal plate 136 is configured to provide closure to an opening leading
to the area housing the motor 138. The seal plate may comprise a
refractory material, steel, or other thermal insulation to protect sensitive
components of the motor and/or other mechanisms located within the
housing area.
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110. Therefore, limitation 1[d] is described in El Kahlout.

Limitation 1[e]: a heating cartridge removably positioned in a port of the
housing below the edge director,

111. Tsuda depicts a glass manufacturing device in Fig. 3 (annotated below):

Fig. 3
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112. Tsuda also depicts a supporting mechanism in FIG. 6 (annotated below):
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113. Tsuda teaches at EX1006, 99 0056, 0070, and 0090 (emphasis added):

[0056] The guide members 32 are installed one by one in both right and
left sides of the molten glass 15 joining just under the lower edge part
11b of the molded body 11. The joined molten glass 15 expands to
distal ends 33 of the guide members 32 of both right and left sides and
runs down in a state of contacting with the distal ends 33. As the molten
glass 15 runs down, the width of flow narrows by surface tension in a
natural state. On the other hand, by providing the guide members 32,
the joined molten glass 15 contacts with the distal ends 33 of the guide
members 32 and wets, so that the width of flow can be inhibited from
narrowing.

k ok ok sk ok

[0070] The support mechanism 41 is a mechanism for supporting
the guide member 32 so as to be able to adjust a position and/or an
angle with respect to the lower edge 11c of the molded body 11. The
support mechanism 41 is provided in the vicinity of the opening 28
of the furnace wall 20.

* %k ok sk ok

[0090] A member for heating the guide member 32 includes an internal
heater embedded in the distal end 33 of the guide member 32, and an
external heater for heating the proximal end 37 of the guide member 32
from the outside. In the case of using the internal heater, the distal
end 33 can be heated efficiently. In the case of using the external
heater, replacement and repair are facilitated. In the case of using
the external heater, a material of the guide member 32 desirably has
high thermal conductivity.

114. Therefore, Tsuda teaches limitation 1[e].

115. A POSITA would have been motivated to combine the teachings of
Tsuda with that of El Kahlout so that the heater can be replaced to facilitate
equipment maintenance and ensure the stability of the glass manufacturing process.

This conclusion is consistent with El Kahlout’s teaching that “a variety of attachment
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structures may be used to mount the one or more heating devices. . . Allowing the
heating devices to rotate and/or translate with respect to the edge director can help
adjust the distance and/or angle with respect to the edge director to direct heat in a
desired manner to the edge director.” EX1004, 4 0037.

116. Further, a POSITA would have recognized that incorporating Tsuda’s
replaceable heater in El Kahlout’s glass manufacturing process would yield
predictable results with a reasonable expectation of success because there are a finite
number of well-known means for manufacturing glass sheets suitable for LCD
displays. The nature of the problem to be solved—mitigating devitrification of the
glass proximate to the edge directors—would have led a POSITA to choose an
appropriate heating device that could direct heat to the edge directors and also be
easily repaired or replaced. In this combination, each element of El Kahlout and
Tsuda performs exactly the same function as it does separately. Therefore, it would
have been obvious to use a replaceable heater as shown in Tsuda in combination with
the glass manufacturing process taught by El Kahlout to direct heat to the edge
directors.

Limitation 1[f]: the heating cartridge comprising an enclosure having a heat

directing surface that is inclined at an angle of less than about 90° with respect
to a bottom surface of the enclosure,

117. CN ‘869 depicts a heating apparatus in FIGs. 2 and 4:

42

Petitioner EX-1003



U.S. Patent No. 9,512,025
Declaration of Murakami Tsugunobu

118. Further, CN ‘869 teaches at EX1005, 44 0007, 0016 (emphasis added):

A platinum heating apparatus for manufacture of plate glass is in a
recessed shape. A bottom of the recessed shape is perpendicular to a
horizontal plane, and two inner side surfaces of the recessed shape are
inclined relative to the horizontal plane and symmetrical bilaterally.
The three surfaces are all heating surfaces. An angle between the
inclined heating surface and the horizontal plane is o, and an angle
between the inclined heating surface and the vertical heating surface is
B. The heating apparatus is combined with a glass forming body, and
two heating apparatuses are placed at two ends of a lower portion of
the glass forming body to heat the glass forming body.

% %k %k sk ok

An angle between a heating surface 4 and a horizontal plane is a, and
an angle between the heating surface 4 and a heating surface 5 is f.
During heating, these two angles are used for compensating the
temperature of a flow guide plate part 2 in FIG. 1. Local temperature
control measures are adopted to optimize the thickened part caused by
glass shrinkage. A heating hob supported by a refractory material
adopted in the present invention includes the surface 4 and the
surface 5 with the angle o and the angle B. Use of the inclined
surfaces with the angle o and the angle B can effectively
compensate the temperature at two ends of an isopipe.

119. As is evident from FIGS. 2 and 4 and the accompanying description,

the heating device has a heat directing surface including facets 4 and 5 with facet 4
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inclined at an angle of less than 90 degrees with respect to the bottom surface of the
heating device. Therefore, CN ’869 combined with El Kahlout teaches limitation
L[f].

120. A POSITA would have been motivated to combine the teachings of CN
‘869 with that of El Kahlout so that the heat directing surface of the heater can be
inclined to compensate for the temperature of the edge director. The precise angle is
simply optimizing the inclination depicted and described in CN ‘869. In this
combination, each element of El Kahlout and CN ‘869 performs exactly the same
function as it does separately. Moreover, a POSITA would have recognized that the
results of incorporating the heating apparatus of CN ‘869 into the process of El
Kahlout are entirely predictable—that is, directing heat to the edge directors while
shielding the edge rollers. Therefore, limitation 1[f] is taught by El Kahlout and CN
‘869.

Limitation 1[g]: the heat directing surface comprising at least one heating
element positioned on or adjacent to a face thereof,

121. CN ‘869 depicts a hob of a heating apparatus in FIG. 3:
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122. Further, CN ‘869 teaches at EX1005, 9 0007 (emphasis added):

A platinum heating apparatus for manufacture of plate glass is in a
recessed shape. A bottom of the recessed shape is perpendicular to a
horizontal plane, and two inner side surfaces of the recessed shape are
inclined relative to the horizontal plane and symmetrical bilaterally.
The three surfaces are all heating surfaces.

123. Therefore, CN ‘869 teaches limitation 1[g].

124. As is discussed above in the context of limitation 1[e], a POSITA would
have been motivated to combine the teachings of CN ‘869 with that of El Kahlout
and in doing so would achieve the structure of limitation 1[g].

Limitation 1[h]: wherein the heating cartridge is oriented such that the heat

directing surface faces the edge director, a view factor from the heat directing
surface is greater at the edge director than at the plurality of edge rollers,

125. CN ‘869 depicts a glass preform in FIG. 1:

126. Further, CN ‘869 teaches at EX1005, 4 0016 (emphasis added):

An angle between a heating surface 4 and a horizontal plane is g,
and an angle between the heating surface 4 and a heating surface 5
is B. During heating, these two angles are used for compensating the
temperature of a flow guide plate part 2 in FIG. 1. Local temperature
control measures are adopted to optimize the thickened part caused by
glass shrinkage. A heating hob supported by a refractory material
adopted in the present invention includes the surface 4 and the surface
5 with the angle a and the angle . Use of the inclined surfaces with
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the angle o and the angle B can effectively compensate the
temperature at two ends of an isopipe.

127. CN ‘869, when combined in the method of El Kahlout for the reasons
discussed above, teaches that when an inclined heating surface is employed, a
POSITA would expect that “a view factor from the heat directing surface is greater
at the edge director than at the plurality of edge rollers” as recited in limitation 1[h]
of the ‘025 Patent. This is an entirely predictable (if not necessary) result of using an
inclined heating surface to direct heat to the edge directors. Therefore, this limitation
is taught by El Kahlout and CN ‘869.

Limitation 1[i]: and a lower edge of the heat directing surface and the bottom
surface of the replaceable heating cartridge are at least partially positioned
between the edge director and the plurality of edge rollers to thermally shield
the edge director from the plurality of edge rollers.

128. CN ‘869 teaches at EX1005, 4 0007 (emphasis added):

A platinum heating apparatus for manufacture of plate glass is in a
recessed shape. A bottom of the recessed shape is perpendicular to a
horizontal plane, and two inner side surfaces of the recessed shape are
inclined relative to the horizontal plane and symmetrical bilaterally.
The three surfaces are all heating surfaces. An angle between the
inclined heating surface and the horizontal plane is o, and an angle
between the inclined heating surface and the vertical heating surface is
B. The heating apparatus is combined with a glass forming body,
and two heating apparatuses are placed at two ends of a lower
portion of the glass forming body to heat the glass forming body.

129. CN ‘869, when combined in the method of El Kahlout for the reasons
discussed above, teaches that when the two heating devices are placed at both ends
of the lower part of the glass forming body, they direct heat to the edge director and

away from the roller such that the expected result would be “a lower edge of the heat
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directing surface and the bottom surface of the replaceable heating cartridge are at
least partially positioned between the edge director and the plurality of edge rollers
to thermally shield the edge director from the plurality of edge rollers™ as recited in
limitation 1[1] of the ‘025 Patent. This is an entirely predictable (if not necessary)
result of positioning heating devices between the edge directors and edge rollers.
Therefore, this limitation is taught by El Kahlout and CN ‘869.

H. Dependent Claim 2

The apparatus of claim 1, wherein the angle of the heat directing surface is
from about 45° to about 75° relative to the bottom surface of the enclosure.

130. CN ‘869 depicts a heating apparatus in FIG. 2:

""""""

-----

131. Further, CN ‘869 teaches at EX1005, 9 0016 (emphasis added):

A heating hob supported by a refractory material adopted in the present
invention includes the surface 4 and the surface 5 with the angle a and
the angle . Use of the inclined surfaces with the angle a and the
angle  can effectively compensate the temperature at two ends of

an isopipe.
132. CN ‘869, when combined in the method of El Kahlout for the reasons

discussed above in claim 1, teaches a POSITA that it would have been obvious to

select between each of the two side facets relative to the center facet based on the
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equipment structure, thereby achieving effective temperature compensation. The
precise angles recited in claim 2 are simply optimizing the angles already described
in CN “869. In this combination, each element of El Kahlout and CN ‘869 performs
exactly the same function as it does separately. Moreover, a POSITA would have
recognized that the results of incorporating the heating apparatus of CN ‘869 into the
process of El Kahlout are entirely predictable—that is, directing heat to the edge
directors while shielding the edge rollers. Therefore, this limitation is disclosed by
El Kahlout and CN “869.
I. Dependent Claim 3

The apparatus of claim 1, wherein the heat directing surface comprises a
plurality of facets oriented to at least partially surround the edge director.

133. CN ‘869 teaches at EX1005, 49 0007, 0016 (emphasis added):

[0016] A heating hob supported by a refractory material adopted in the
present invention includes the surface 4 and the surface 5 with the
angle o and the angle f3.

% ok ok sk ok

[0007] [T]wo heating apparatuses are placed at two ends of a lower
portion of the glass forming body to heat the glass forming body.

134. A POSITA with the knowledge of CN ‘869 would have been motivated
to select between each of the two side facets relative to the center facet based on the
equipment structure, thereby achieving effective temperature compensation. In this
combination, each element of El Kahlout and CN ‘869 performs exactly the same
function as it does separately. Moreover, a POSITA would have recognized that the
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results of incorporating the heating apparatus of CN ‘869 into the process of El
Kahlout are entirely predictable—that is, directing heat to the edge directors while
shielding the edge rollers. Thus, CN ‘869, when combined in the method of El
Kahlout for the reasons discussed above in claim 1, teaches a POSITA that it would
have been obvious to provide a heat directing surface comprising a plurality of facets
orientated to at least partially surround the edge director in the method of El Kahlout.
Therefore, this limitation is disclosed by El Kahlout and CN “869.

J.  Dependent Claim 4

The apparatus of claim 3, wherein the plurality of facets comprise a center

facet and two side facets on opposite ends of the center facet, wherein a largest

angle between each of the two side facets relative to the center facet is from
about 145° to about 175°.

135. CN 869 teaches at EX1005, 4 0016 (emphasis added):

[0016] A heating hob supported by a refractory material adopted in the
present invention includes the surface 4 and the surface 5 with the
angle a and the angle . Use of the inclined surfaces with the angle
o and the angle B can effectively compensate the temperature at
two ends of an isopipe.

136. CN ‘869, when combined in the method of El Kahlout for the reasons
discussed above in claim 1, teaches a POSITA that it would have been obvious to
select between each of the two side facets relative to the center facet based on the
equipment structure, thereby achieving effective temperature compensation. The
precise angles recited in claim 4 are simply optimizing the angles already described

in CN “869. In this combination, each element of El Kahlout and CN ‘869 performs
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exactly the same function as it does separately. Moreover, a POSITA would have
recognized that the results of incorporating the heating apparatus of CN ‘869 into the
process of El Kahlout are entirely predictable—that is, directing heat to the edge
directors while shielding the edge rollers. Therefore, this limitation is disclosed by
El Kahlout and CN ‘869.

K. Dependent Claim 5

The apparatus of claim 1, wherein the heat directing surface is a curved

surface such that the heat directing surface at least partially surrounds the
edge director.

137. CN ‘869 depicts a heating apparatus in FIG. 4:

138. Further, CN ‘869 teaches at EX1005, 9 0016 (emphasis added):

An angle between the heating surface 4 and the horizontal plane is a,
and the angle between the heating surface 4 and the heating surface 5
is B.During heating, these two angles are used for compensating the
temperature of a flow guide plate part 2 in FIG. 1. Local temperature
control measures are adopted to optimize the thickened part
caused by glass shrinkage. A heating hob supported by a refractory
material adopted in the present invention includes the surface 4 and the
surface 5 with the angle o and the angle . Use of the inclined surfaces
with the angle o and the angle  can effectively compensate the
temperature at two ends of an isopipe.
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139. A POSITA would have been motivated to combine the teachings of CN
‘869 with that of El Kahlout for the reasons described above in claim 1, and to further
modify the heat directing surface of the heater in CN ’869 to be a curved surface.
Doing so would not only compensate for the temperature of the edge director, but
also improve heating efficiency because it was well-known in the art that a curved
heating surface would predictably lead to enhanced radiation heat transfer compared
to flat surfaces. Thus, a POSITA would have more than a reasonable expectation of
success in combining the heating apparatus of CN 869 (modified with a curved
surface) with the method of El Kahlout to achieve the structure recited in claim 5.
Accordingly, this limitation is taught by El Kahlout and CN ‘869.

L. Dependent Claim 6

The apparatus of claim 1, wherein the at least one heating element comprises
a coil having an elongated cross section.

140. CN 869 depicts a hob of a heating apparatus in FIG. 3:

141. Further, CN ‘869 teaches at EX1005, 94 0007 (emphasis added):

A platinum heating apparatus for manufacture of plate glass is in a
recessed shape. A bottom of the recessed shape is perpendicular to a
horizontal plane, and two inner side surfaces of the recessed shape are
inclined relative to the horizontal plane and symmetrical bilaterally.
The three surfaces are all heating surfaces.
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142. A POSITA would have been motivated to combine the teachings of CN
‘869 with that of El Kahlout as described above for claim 1, and to further modify
the heating element in CN ’869 to include an elongated coil. Doing so would be an
obvious design choice because it was well-known in the art that a coil shape provides
increased surface area for heat transfer to the surrounding air, and would distribute
heat more evenly, resulting in increased heat efficiency. Thus, a POSITA would have
more than a reasonable expectation of success in combining the heating apparatus of
CN ’869 (modified with an elongated coil) with the method of El Kahlout to achieve
the structure recited in claim 6. Therefore, this limitation is disclosed by El Kahlout
and CN 869.

M. Dependent Claim 7

The apparatus of claim 7, wherein the at least one heating element is formed

from a material selected from the group consisting of molybdenum disilicide,
platinum, platinum-rhodium, and iron-chromium-aluminum alloys.

143. CN 869 teaches at EX1005, 40016 (emphasis added):

The implementation of the present invention includes heating a glass
body formed in FIG. 1 by adopting a platinum heater designed
according to FIG. 2.

144. Thus, CN ‘869 discloses a heating element including platinum, and
when combined with El Kahlout for the reasons discussed above in claim 1, teaches

the limitation of claim 7.
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N. Independent Claim 8

Limitation 8[p]: A replaceable heating cartridge for use in an apparatus for
forming a glass ribbon, the replaceable heating cartridge comprising:

145. El Kahlout teaches at EX1004, 4 0001 and FIG. 2:

The present invention relates generally to apparatus and methods for
making glass sheets, and more particularly, to apparatus and methods
for making glass sheets with edge directors.
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146. In addition, CN ‘869 teaches at EX1005, 9 0001:

The present invention relates to an apparatus for manufacturing plate glass
by adopting an overflow down draw fusion process, and in particular, to a
platinum heating apparatus for manufacture of plate glass. The apparatus
is used for temperature field compensation control in glass down draw and
forming processes, and is also used for glass viscosity and thickness
adjustment after glass down draw and forming.

53
Petitioner EX-1003



U.S. Patent No. 9,512,025
Declaration of Murakami Tsugunobu

147. Similarly, Tsuda teaches “a method and a device for manufacturing a

glass sheet.” EX1006, 9 0001. Tsuda also depicts a glass manufacturing device in

Fig. 3 (annotated below):

Fig. 3
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148. In addition, Tsuda depicts a supporting mechanism in FIG. 6 (annotated

below):
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149. Tsuda also teaches at EX1006, 49 0056, 0070, and 0090 (emphasis

added):

[0056] The guide members 32 are installed one by one in both right
and left sides of the molten glass 15 joining just under the lower edge
part 11b of the molded body 11. The joined molten glass 15 expands
to distal ends 33 of the guide members 32 of both right and left sides
and runs down in a state of contacting with the distal ends 33. As the
molten glass 15 runs down, the width of flow narrows by surface
tension in a natural state. On the other hand, by providing the guide
members 32, the joined molten glass 15 contacts with the distal ends
33 of the guide members 32 and wets, so that the width of flow can
be inhibited from narrowing.

k ok ok sk ok

[0070] The support mechanism 41 is a mechanism for supporting
the guide member 32 so as to be able to adjust a position and/or an
angle with respect to the lower edge 11c of the molded body 11. The
support mechanism 41 is provided in the vicinity of the opening
28 of the furnace wall 20.

% ok ok sk ok

[0090] A member for heating the guide member 32 includes an
internal heater embedded in the distal end 33 of the guide member
32, and an external heater for heating the proximal end 37 of the
guide member 32 from the outside. In the case of using the internal
heater, the distal end 33 can be heated efficiently. In the case of
using the external heater, replacement and repair are facilitated.
In the case of using the external heater, a material of the guide
member 32 desirably has high thermal conductivity.

150. A POSITA would have been motivated to combine the teachings of
Tsuda with that of El Kahlout to incorporate a replaceable heater for facilitating
equipment maintenance and ensuring the stability of the glass manufacturing process.

This conclusion is consistent with El Kahlout’s teaching that “a variety of attachment
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structures may be used to mount the one or more heating devices. . . Allowing the
heating devices to rotate and/or translate with respect to the edge director can help
adjust the distance and/or angle with respect to the edge director to direct heat in a
desired manner to the edge director.” EX1004, 4 0037.

151. Further, a POSITA would have recognized that incorporating Tsuda’s
replaceable heater in El Kahlout’s glass manufacturing process would yield
predictable results with a reasonable expectation of success because there are a finite
number of well-known means for manufacturing glass sheets suitable for LCD
displays. The nature of the problem to be solved—mitigating devitrification of the
glass proximate to the edge directors—would have led a POSITA to choose an
appropriate heating device that could direct heat to the edge directors and also be
easily repaired or replaced. In this combination, each element of El Kahlout and
Tsuda performs exactly the same function as it does separately. Therefore, it would
have been obvious to use a replaceable heater as shown in Tsuda in combination with
the glass manufacturing process taught by El Kahlout to direct heat to the edge
directors.

152. Therefore, limitation 8[p] is taught by the combination of at least El

Kahlout and Tsuda.
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Limitation 8a]: an enclosure having a heat directing surface that is inclined
at an angle of less than about 90° with respect to a bottom surface of the
enclosure,

153. CN 869 depicts a heating apparatus in FIGS. 2 and 4:

154. Further, CN ‘869 teaches at EX1005, 49 0007, 0016 (emphasis added):

A platinum heating apparatus for manufacture of plate glass is in a
recessed shape. A bottom of the recessed shape is perpendicular to a
horizontal plane, and two inner side surfaces of the recessed shape are
inclined relative to the horizontal plane and symmetrical bilaterally. The
three surfaces are all heating surfaces. An angle between the inclined
heating surface and the horizontal plane is a, and an angle between the
inclined heating surface and the vertical heating surface is . The
heating apparatus is combined with a glass forming body, and two
heating apparatuses are placed at two ends of a lower portion of the
glass forming body to heat the glass forming body.

% ok %k sk ok

An angle between a heating surface 4 and a horizontal plane is a, and
an angle between the heating surface 4 and a heating surface 5 is f.
During heating, these two angles are used for compensating the
temperature of a flow guide plate part 2 in FIG. 1. Local temperature
control measures are adopted to optimize the thickened part caused by
glass shrinkage. A heating hob supported by a refractory material
adopted in the present invention includes the surface 4 and the surface
5 with the angle o and the angle f. Use of the inclined surfaces with
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the angle o and the angle B can effectively compensate the
temperature at two ends of an isopipe.

155. As is evident from FIGS. 2 and 4 and the accompanying description,
the heating device has a heat directing surface including facets 4 and 5 with facet 4
inclined at an angle of less than 90 degrees with respect to the bottom surface of the
heating device. Therefore, CN ‘869 teaches limitation 8][a].

156. A POSITA would have been motivated to combine the teachings of CN
‘869 with that of El Kahlout (as modified by Tsuda) so that the heat directing surface
of the heater can be inclined to compensate for the temperature of the edge director.
The precise angle is simply optimizing the inclination depicted and described in CN
‘869. In this combination, each element of El Kahlout, Tsuda, and CN ‘869 performs
exactly the same function as it does separately. Moreover, a POSITA would have
recognized that the results of incorporating the heating apparatus of CN ‘869 into the
process of El Kahlout (as modified by Tsuda) are entirely predictable—that is,
directing heat to the edge directors while shielding the edge rollers. Therefore,
limitation 8[a] is taught by the combination of El Kahlout, Tsuda, and CN ‘869.

Limitation 8[b]: the heat directing surface comprising at least one heating
element positioned on or adjacent to a face thereof,

157. CN ‘869 depicts a hob of a heating apparatus in FIG. 3:
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158. Further, CN ‘869 teaches at EX1005, 9 0007 (emphasis added):

A platinum heating apparatus for manufacture of plate glass is in a
recessed shape. A bottom of the recessed shape is perpendicular to a
horizontal plane, and two inner side surfaces of the recessed shape are
inclined relative to the horizontal plane and symmetrical bilaterally.
The three surfaces are all heating surfaces.

159. Therefore, CN ‘869 teaches limitation 15[b].

160. A POSITA would have been motivated to combine the teachings of CN
‘869 with that of El Kahlout for the reasons described above, and in doing so would
achieve the structure of limitation 8[b]. Therefore, this limitation is taught by El
Kahlout and CN 869.

Limitation 8/c]: refractory material positioned within the enclosure behind
the heat directing surface,

161. CN ‘869 teaches at EX1005, 9 0016 (emphasis added):

The implementation of the present invention includes heating a glass
body formed in FIG. 1 by adopting a_platinum heater designed
according to FIG. 2.

162. Thus, CN ‘869 teaches a heating element including refractory material.

Limitation 8[d]: wherein a view factor from the heat directing surface is
greater above the bottom surface of the enclosure than below the bottom
surface of the enclosure,

163. CN ‘869 depicts a glass preform in FIG. 1:
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164. Further, CN ‘869 teaches at EX1005, 9 0016 (emphasis added):

An angle between a heating surface 4 and a horizontal plane is ¢,
and an angle between the heating surface 4 and a heating surface
5 is B. During heating, these two angles are used for compensating the
temperature of a flow guide plate part 2 in FIG. 1. Local temperature
control measures are adopted to optimize the thickened part caused by
glass shrinkage. A heating hob supported by a refractory material
adopted in the present invention includes the surface 4 and the surface
5 with the angle a and the angle B. Use of the inclined surfaces with
the angle o and the angle B can effectively compensate the
temperature at two ends of an isopipe.

165. CN ‘869, when combined in the method of El Kahlout for the reasons
described above, teaches that when an inclined heating surface is employed, a
POSITA would expect that “a view factor from the heat directing surface is greater
above the bottom surface of the enclosure than below the bottom surface of the
enclosure” as recited in limitation 8[d] of the ‘025 Patent. This is an entirely
predictable (if not necessary) result of using an inclined heating surface to direct heat

to the edge directors. Therefore, this limitation is taught by El Kahlout and CN 869.
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Limitation 8[e]: and a lower edge of the heat directing surface and the bottom
surface of the replaceable heating cartridge thermally shields an area above
the heat directing surface from an area below the heat directing surface.

166. CN ‘869 teaches at EX1005, 4 0007 (emphasis added):

A platinum heating apparatus for manufacture of plate glass is in a
recessed shape. A bottom of the recessed shape is perpendicular to a
horizontal plane, and two inner side surfaces of the recessed shape are
inclined relative to the horizontal plane and symmetrical bilaterally.
The three surfaces are all heating surfaces. An angle between the
inclined heating surface and the horizontal plane is o, and an angle
between the inclined heating surface and the vertical heating surface is
B. The heating apparatus is combined with a glass forming body,
and two heating apparatuses are placed at two ends of a lower
portion of the glass forming body to heat the glass forming body.

167. CN ‘869, when combined in the method of El Kahlout for the reasons
described above, teaches that when the two heating devices are placed at both ends
of the lower part of the glass forming body, they direct heat to the edge director and
away from the roller such that the expected result would be “a lower edge of the heat
directing surface and the bottom surface of the replaceable heating cartridge
thermally shields an area above the heat directing surface from an area below the
heat directing surface” as recited in limitation 8[e] of the ‘025 Patent. This is an
entirely predictable (if not necessary) result of positioning heating devices between
the edge directors and edge rollers. Therefore, this limitation is taught by El Kahlout

and CN ‘869.
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O. Dependent Claim 9

The replaceable heating cartridge of claim 8, wherein the angle of the heat
directing surface is from about 45° to about 75° relative to the bottom surface.

168. CN ‘869 depicts a heating apparatus in FIG. 2:

169. Further, CN ‘869 teaches at EX1005, 9 0016 (emphasis added):

A heating hob supported by a refractory material adopted in the present
invention includes the surface 4 and the surface 5 with the angle o and
the angle . Use of the inclined surfaces with the angle o and the
angle P can effectively compensate the temperature at two ends of

an isopipe.
170. CN ‘869, when combined in the method of El Kahlout for the reasons

described above in claim 8, teaches a POSITA that it would have been obvious to
select between each of the two side facets relative to the center facet based on the
equipment structure, thereby achieving effective temperature compensation. The
precise angles recited in claim 9 are simply optimizing the angles already described
in CN “869. In this combination, each element of El Kahlout and CN ‘869 performs
exactly the same function as it does separately. Moreover, a POSITA would have
recognized that the results of incorporating the heating apparatus of CN ‘869 into the

process of El Kahlout are entirely predictable—that is, directing heat to the edge
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directors while shielding the edge rollers. Therefore, this limitation is disclosed by
El Kahlout and CN “869.
P. Dependent Claim 10

The replaceable heating cartridge of claim 8, wherein the heat directing
surface comprises a plurality of facets.

171. CN ‘869 teaches at EX1005, 49 0007, 0016 (emphasis added):

[0016] A heating hob supported by a refractory material adopted in the
present invention includes the surface 4 and the surface 5 with the

angle o and the angle f3.

% ok ok sk ok

[0007] [T]wo heating apparatuses are placed at two ends of a lower
portion of the glass forming body to heat the glass forming body.

172. CN ‘869, when combined with El Kahlout for the reasons discussed
above in claim 8, teaches a POSITA that it would have been obvious to provide a
heat directing surface comprising a plurality of facets. Therefore, this limitation is
disclosed by El Kahlout and CN “869.

Q. Dependent Claim 11

The replaceable heating cartridge of claim 10, wherein the plurality of facets
comprise a center facet and two side facets on opposite ends of the center
facet, wherein a largest angle between each of the two side facets relative to
the center facet is from about 145° to about 175°.

173. CN ‘869 teaches at EX1005, 44 0007, 0016 (emphasis added):

A platinum heating apparatus for manufacture of plate glass is in a
recessed shape. A bottom of the recessed shape is perpendicular to a
horizontal plane, and two inner side surfaces of the recessed shape are
inclined relative to the horizontal plane and symmetrical bilaterally.
The three surfaces are all heating surfaces. An angle between the
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inclined heating surface and the horizontal plane is a, and an angle
between the inclined heating surface and the vertical heating surface is
B. The heating apparatus is combined with a glass forming body, and
two heating apparatuses are placed at two ends of a lower portion of
the glass forming body to heat the glass forming body.

k sk sk ok ok

A heating hob supported by a refractory material adopted in the present
invention includes the surface 4 and the surface 5 with the angle o and
the angle . Use of the inclined surfaces with the angle o and the
angle  can effectively compensate the temperature at two ends of

an isopipe.
174. CN ‘869, when combined in the method of El Kahlout for the reasons

discussed above in claim 8, teaches a POSITA that it would have been obvious to
select between each of the two side facets relative to the center facet based on the
equipment structure, thereby achieving effective temperature compensation. The
precise angles recited in claim 11 are simply optimizing the angles already described
in CN “869. In this combination, each element of El Kahlout and CN ‘869 performs
exactly the same function as it does separately. Moreover, a POSITA would have
recognized that the results of incorporating the heating apparatus of CN ‘869 into the
process of El Kahlout are entirely predictable—that is, directing heat to the edge
directors while shielding the edge rollers. Therefore, this limitation is disclosed by

El Kahlout and CN ‘869.
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R. Dependent Claim 12
The replaceable heating cartridge of claim 11, further comprising a shield

member extending from the center facet of the heat directing surface
proximate the bottom surface of the enclosure.

175. El Kahlout describes at EX1004, 949 0033, 0035 (emphasis added):

[0033] The thermal shield may also be positioned partially or
entirely between the first pair of edge rollers and the first edge
director.

* %k ok sk ok

[0035] In addition or alternatively, a second example heating device
170b_may be positioned on the first thermal shield 120a and
configured to direct heat upwardly toward the first edge director
80a.

176. It would have been obvious to a POSITA to extend the shield in El
Kahlout to form a physical barrier—as demonstrated by El Kahlout in FIGS. 2, 2A,
and 3—in order to isolate the area above the heat directing surface from the area
below the heat directing surface through the use of a shield. Extending the shield
would be an obvious design choice to provide better thermal protection for the roller,
which would be desirable for a POSITA seeking to direct heat to the edge directors
in order to mitigate devitrification of the glass proximate to the edge directors.

S. Dependent Claim 13

The replaceable heating cartridge of claim 8, wherein the heat directing
surface comprises a curved surface.

177. CN ‘869 depicts a heating apparatus in FIG. 4:
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178. Further, CN ‘869 teaches at EX1005, 9 0016 (emphasis added):

An angle a is formed between the heating surface 4 and the horizontal
plane, and an angle B is formed between the heating surface 4 and the
heating surface 5.During heating, these two angles are used for
compensating the temperature of a flow guide plate part 2 in FIG. 1.
Local temperature control measures are adopted to optimize the
thickened part caused by glass shrinkage. A heating hob supported
by a refractory material adopted in the present invention includes the
surface 4 and the surface 5 with the angle a and the angle 3. Use of the
inclined surfaces with the angle o and the angle  can effectively
compensate the temperature at two ends of an isopipe.

179. A POSITA would have been motivated to combine the teachings of CN
‘869 with that of El Kahlout for the reasons described above in claim 8, and to further
modify the heat directing surface of the heater in CN ’869 to be a curved surface.
Doing so would not only compensate for the temperature of the edge director, but
also improve heating efficiency because it was well-known in the art that a curved
heating surface would predictably lead to enhanced radiation heat transfer compared
to flat surfaces. Thus, a POSITA would have more than a reasonable expectation of

success in combining the heating apparatus of CN 869 (modified with a curved
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surface) with the method of El Kahlout to achieve the structure recited in claim 13.
Accordingly, this limitation is taught by El Kahlout and CN “869.
T. Dependent Claim 14

The replaceable heating cartridge of claim 8, wherein the at least one heating
element is formed from a material selected from the group consisting of
molybdenum disilicide, platinum, platinum-rhodium, and iron-chromium-
aluminum alloys.

180. CN 869 teaches at EX1005, 4 0016 (emphasis added):

The implementation of the present invention includes heating a glass
body formed in FIG. 1 by adopting a platinum heater designed
according to FIG. 2.

181. Thus, CN ‘869 teaches a heating element including platinum.
VIII. CONCLUSION

182. For the reasons set forth above, claims 1-20 of the ‘025 Patent are
unpatentable in view of the prior art.

183. In signing this declaration, I recognize that it will be filed as evidence
in a contested case before the Patent Trial and Appeal Board of the USPTO. I also
recognize that [ may be subject to cross-examination in the case and that such cross-
examination will take place in the United States. If cross-examination is required of
me, [ will appear for cross-examination within the United States during the time

allotted for cross-examination.
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184. 1 reserve the right to supplement my opinions in the future to respond
to any arguments that the Patent Owner raises and to consider new information as it
becomes available to me.

185. I declare under penalty of perjury under the laws of the United States

of America that the foregoing is true and correct.

Respectfully Submitted,

Tosgorshe /P Pnond e N

Tsugunobu Murakami

Date: Mo}y /&, 2026
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