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UNITED STATES INTERNATIONAL TRADE COMMISSION
Washington, D.C. 20436

In the Matter of
Investigation No. 337-TA-189

CERTAIN OPTICAL WAVEGUIDE FIBERS

N e Nl N

. COMMISSION ACTION AND ORDER
- Introduction

On Janvary 22, 1985, the presiding administrative law judge filed an
initial determination (ID) of no violation of section 337 of the Tariff Act of
1930 (19 U.S.C. 1337) in the above-captioned investigation. Petitions for
review were timely filed by both complainant Corning Glass Works (Corning) and
respondents Sumitomo Electrical Industries, Ltd. and Sumitomo Electriec U.S.A.,
Inc. (collectively Sumitomo). On March 8, 1985, the Commission ordered ?eview
of the ID with respect to thé issue of tendency to substantially injure. 50
F.R. 11255 (March 20, 1985). By March 22, 1985, the parties filed their
respeétive submissions on that issue and on remedy, the public interest, and
bonding. By March 29, 1985, they each filed their respective replies.

Several noun-party submissions have also been received.

Action
Having considered the record in this investigation, including the

submissions received in response to the_Commiséion's notice of review, the
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Commission has determined that there is no tendency to substantially injure
the relevant domestic industry and hence no violation of section 337. The

Commission expects to issue a written opinién in this investigation shortly.

Order
Accordingly, it is héreby ORDERED THAT--
1. - Investigation No. 337-TA-189 is terminated.
2. The Secretary shall serve copieé of this Commission Action and Order

upon each party of record to this investigation and publish notice
thereof in the Federal Register. : . '

Kenneth R. Mason

Séeretary.

By order of the Commission.

Issued:. April 19, 1985
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This investigation, conducted under section 337 of the Tariff Act of
1930, 1/ was instituted on the basis of a complaint filed by Corning Glass

Works (Corning). The complaint alleged unfair practices in the importation

‘and sale of certain optical waveguide fibers by Sumitomo Electric Industries,

Ltd. and Sumitomo Electric U.5.A., Inc. (Sumitomo), the alleged effect or

tendency of which is to destroy or substantially injure an industry,

efficiently and economically operated, in the United States. 2/ The unfair

practices alleged were (1) direct infringement of cléims 1 anq 2 of Corning's

U.5. Letters Patent 3,659,915 (the '91% patent), covering certain optical
waveguide fibers, and (2) unauthorized importation of optical waveguide fibers

manufactured abroad using a process claimed in claims 1, 3 and 8 of Corning's

. U.S. . Letters Patent 3,933,454~(the-'4$4‘batént), covering a flame'hydrblysis

method for making optical waveguide fibers.

U.s.C. § 1337,
F.R. 15287 (April 18, 1984).
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/ 49



On January 22, 1985, the gdministrative law judge (ALJ) filed an initial
‘determination (ID) of no violation of seétion 337 15 the aboye-captioned
investigation. 3/ The ALJ found that Corniﬁg's patents were valid anQ‘
enforceable and that certgin Sumitomo products infringed the '915 patent and
were manufactured abroad by the method covered by the '454 patent. He also
found that there were two domestic industries. one under each of the two
patents, and that both of these-industries were efficiently and economically
operated. However, he found that Sumi;omo's impoFts did not have thé effect
or tendency to destroy or substantially injure either of those industries. He
therefore found no violation of section 337. .

Petitions for review were timely filed by both Cofning énd Sumitomo.
On March 8, 1985, the Commission ordered review of the ID but only with
respect to the issue of whether the importation or'sale of Sumitgmo's'optical
waveguide fiber had the tendency té substantially injure an iﬁdusfry in the
United States. 4/ By March 22, 1985, the parties filed their resﬁeétive
submissions on that issqe and on remcdy. the public i;terést, and‘bonding. By
March 29, 1985, they‘each filed their respective repliestl‘Severai non—party
submissions were also received. ? o

On April 18, 1985, the Commission determined to affirm the ALJ's

conclusion of no violation of section 337,

EFFECT OF THE COMMISSION'S DETERMINATION
The effect of the Commission's determination on review of the ID is to

affirm the ID in its entirety. Those findings of fact and conclusions of law

3/ The procedural history of this investigation up to the filing of the ID
is recounted in the ID itself (ID pages 1-4).
4/ 50 F.R. 11255 (March 20, 1985).



in the ID which were nqt'revieued have become the Commission's determination
by operatioh of law, specifically, 19'C.?.R. § 210.53(h). The conclusions of
law and supporting findings of fact with re;pect to the issue which was
reviewed have specifically been affirmed on review and thus have also become
-the Commission's determination. Thus, thé Commission has found that (1)
Corning's '915 and '454 paten£s a?e valid and enforceable; (2) certain
Sumitomo fibers infringe the '915 patent, and are made abroad by a process
covered by the '454 patent:; 5/ (3) there are two industries in the.United
States, one under the '915 patent, the other under the '454 patent; (4) both
industries are economically and efficiently operated; and (5) the importation
and sale of the Sumitomo fiber does not have the effect or tendency to destroy
or substantially injure either of these ;wo industries. 6/ Consequently, the

Commission has found no violation of section 337.

DISCUSSION

The Commission's determination on the question of tendency to
substantially injure, the only question on review, is discussed below. First,

however, certain preliminary matters and motions must be addressed.

1. Preliminary Matters

In response to its notice of review of the ID in this investigation, the
Commission has recelved submxss1ons From the partles on the issue under review-

relat1ng to whether a violation of section 337 ex1sts (i.e., tendency to

5/ GSpecifically, as stated by the ALJ in his conclusions of law at ID 296,
Sumitomo's M-l and S-1 fibers infringe claims [ and 2 of the '915 patent, its
$-2 and S-3 fibers infringe claim 1 of the '915 patent and all four fibers are
made abroad by the process of claims | and 8 of the '454 patent.

6/ This is true whether there are two industries, one under each of the
patents, as we have found, or whether there is one industry, defined in terms
of both patents.



substantially injgre) énd;on remedy, the public intefest, and bonding. In
addition, the Commission has received nuﬁerous submiﬁsions from non-parties.
Some of these submissions are the subject o% motions to strike and will be
discussed further belou:‘:Houever, with respect to all submission# the
following discussion is pertinent.

Section 337 invgstigatioﬁs, ;nique among the Commission's proceedings,
are required by section 337(c) to be conducted "on the record after notice and
opportunity for a hearing in conformity with the provisions of subchapter II
of chapter 5 of Title 5 [of the U.S. Code]." i.e., the adjudicati&e provisions
of the Administrative Procedure Act ("APA"). Those provisions require that
full administrative due process be accorded all parties,,and, indeed, this is
precisely what Congress intended when it placed section 337 proceedings qnder
the APA in the Trade Act of 1974. It is essential that the integrity of the
administrative process not be compromised. This means, among other things,
that in reviewing the correctness of tﬁe ID on violation, the Commission is
limited to the‘recordléertified to the Commission by‘thé ALT. Some parties
have filed review briefs with affidavifs'and documentary evidence attached
which are not of record. Those affidavits and documents may not be and were
not considered by the Commission in reviewing the question of violation. Some
non—-party submissions confain argument and e*hibits on the qgestion of
violation. Those arguments and exhibitglmay.nqt be_and were not qonsidered.by
ifheléoﬁmis;ién in.;eviewing the question of violation. Non-parties afe not
pgrmitted to submit argument or evidence on violation at any time. Compare,
"19 C.F.R. § 210.56(a) with 19 C.F.R. § 210.58(a)(4), and see notice of

Commission review in this investigation, 50 F.R. 11255 (March 20, 1985). The



fofegoing applies to allvgubmipsions oh review. Some of these submissions are

subject to motions to ‘strike, requiring further discussion.

(a) Sumitomo Motion to Strike Siecor Submission

On March 22, 1985,H§iecor Corporatioﬁ, a non—party, filed a 43-page
document (with 42 pages of exhibits) in response to the Commission's notice
inviting written submissions from non—parties on remedy, the public interest,
and bonding. On March 25, respondent Sumitomo filed a motion to strike this
#ubmission as being directed toward the issue of viqlation, rather than
remedy, the public interest, and bonding. Siecor, Corning, and the Commission
investigative attornev have responded to the motion. Sﬁmitomo has filed a
replv to Siecor's respon#e. It is clea? from our examinétion of the Siecor
submission that Sumitomo's motion is mefitoriou;. /Most of the Siecor
’submfssioh [pagés 6-31, and items 8 and 9 on page 32] is devoted to questions
of iniury aﬁd‘tendencyvto injure, i.e., elements of a viclation of section
.'337. As noted above, non-parties are‘not permitted to comment on fhe issue §f
violation during Commissioﬁ review of an inifial &étermination. Furthermore,
to permit non-parties to argue and/or submit evidence on ‘substantive issues
aftér the close of the recor& would clearly vioclate thé APA and deny
administrative dﬁe prdées;. We therefore grant Sumitomo's motion to strike
‘the pages indicated in brackets above, including the appended exhibit 1
vlreiétibg'tﬁereto. The other portions of the Sieéof submission.feferred to by
Sumitomo [pb. 33-39] may fairly be characterized as relating to the public
interest factors emumerated in 19 U.S.C. § 1337(d)—(f). We therefore deny

Sumitomo’s motion with respect to those porticns of the Siecor submission,



'However, we note that wé have not considered the Siecof submission in arriving
‘at our determination of no violation of ;ection 337.
Sumitomo's motion also alleges a breach of ethics and the protective
order and asks an investigation thereof: it also asks for an award of costs
and attorney's fees for preparing.the motion. We do not believe that a
violation of the code of ethics has been made out and there is insufficient [
information with_respect to an élleged breach of the protective order to
justify an investigation thereof. As to costs and attorney's fees, the
Commission's rules do not currently provide for these. We therefore deny

those portions of Sumitomo's motion.

(b) Sumitomo Motion to Strike ITT Submission

On March 22, 1985, ITT Qorporation.'a non—-party., filed a document in
response to the Commission's notice inviting written sﬁbmissions on remedy,
the public interest, and bonding. On March 25, respondent Sumitom6 filed a
motion to estrike the ITT submission as being directed toward thé issue of
violation, rather than remedy, the public intérest. andvbonding. ITT,
Corning, and the Commission investigative attorney have responded to this
motion. While an examination of the ITT submission reveals that some
statements therein could be characterized as relating’to the questions of }
injury and tendency to injure, these are limitéd and.it is‘not sufficiently
.‘qlear-that~stkiking them is apbropfiate. We therefore deny’the_sdmitﬁﬁo
motion. However, we note that we have not‘considered the ITT susmission in

arriving at our determination of no violation of section 337.



(¢) Corning "Contingent Motion" for Additional Time

on March 28,'1985; Corning filed a Jéontingent motion" for additional
time to respond to "“four third party suBmis;ions . « . purportedly on behalf
of Sumitomo." The motignvuas contingent on the Commission granting Sumitomo
additional time to respond to the above—méntioned submissions of Siecor and
ITT. Sumitomo timely filed responses to those submissions, mooting its
request for additional time and thus Corning's motion as well. The Corning

motion is dismissed as moot.

(d) Corning's Motion for Oral Argument

On March 29, 1985, Corning filed a motion for oral argument. The
Commission has alreadv considered this matter and decided not to hold a
hearing, as is clear from the notice of #evigw. The motion is denied.
Corning's motion to strike Suwitomo‘sAopposition to Corning's motion for oral

argument is denied as moot.

2. Vioclation; Tendency to Substantially Injure

(a) The ALJ's findings

As found by the ALJ, there are two industries, one under eéch patent,
each qomposed of Corning and its licensees which are producing under those
patents. For the industry defined in terms of the '915 patent, the domestic
industry is composed of CoEning and its licensees ATT, ITT and SpecTran. iD
i§9, ﬁoné of Cor;ing's licensees'are parties to this investigation. For the
industry defined in terms of the '454 patent, the industry is composed solely

of Corning. 7/ ID 99. It should be noted that [

7/ ATT and ITT [

-

oy

-



+-} ID 241 (FF 4115; ID 242 (FF 421); ID 244 (FF 431).
The only respondent named was 3umitomo; although Corning was apparently
aware of the existence gf_other foreign optical waveguide fiber manufacturers
when it filed its complaint.
The ALJ stated that tend;ncy.tb substantially injure refers to probable
. future injury from imports. In this case, he found that Sumitomo's imports
had been [ ] since Sﬁmitomo began
importing in 1980 and that any increase in Sumitomo's currently [' ]
market share "will largely be sustained by production of fiber in respondents'
new U.S., facility, Sumitomo électric Research Triangle.(SERT) in Raleigh,
North Carolina." 1ID 111. The ALJ found that SERT was appro\)ed in [ ]
that fiber producfion machinery was ordered in [ ‘ ] that
construction commenced in [ ] 1983; and that commercial production of
all types of fiber and cable [ | : ‘ ] previously
imported by Sumitomo was scheduled for [ -+ }°1984. ID 111. ‘He found that
Sumitomo Qas committed to invest [ ' ] in the first stage of SERT
[ ] of which has admittedly been spent); that expected production
capacity is [ ] and that SERT has a current workforce of at
least [ 1 ID 112. The ALJ found SERT to be intended as the
principal source of fiber anq cable fpr,Sumitomq in th9 u.s. market and that
.thé fécility Qa;.established t | | |
] ID 112:
The ALJ rejected the argumént that SERT production should be considéred

injurious. He analyzed section 337, its legislative history, and Commission



precedent to conclude tha; the'focus of the "tendency" inquiry is on future
importations and sales -thereof. ID 115.
The ALJ found that some [

] but that SERT will [

] ID

113. He also found that [
] He found that in any event, Sumi tomo {

J an import level consistent with his findings
with respect to Sumitomo capacity and commitments to [
] markets. ID 113. In the absence of evidence as to Sumitomo's
capacity bevond 1985 or controverting Sumitomo's intent to supply the U.S.
market from SERT, the ALJ found that fdture importation would be
insubstantial. ID 113. He noted that any further attempt to quantify importé
would be speculative. ID 113.

The ALJ found that Sumitomo [

]
Based on the testimony of Sumitomo's managing director, the ALJ found
that Sumitdmo's current capacity in Japan was [
] but was largely | - ] directed to [

] markets. ID 110-111. 'The ALT found that it was reasonable to

e
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:assume that "at least é s@gnifﬁcant portion of [Sumitomo'g] immediate capacity
' ] will be directed to non-U.S. markets. ID 111. He found the
evidence of.foreign cost advantage to be "s;ant and inconclusive."

The ALJ noted that. the U.S. market is rapidly expénding and is expected

to continue to do so throughout the decade: that Corning estimates that its

[ ‘ ] that its sales are projected to [ ]
from 1984 to 1985 and then [ ] in 1988; and that [

1 ID 114.
{ : ] the

domestic industry had failed to meet the consistently growing demand. 1D 104.

(b) #Applicable law

As noted, section 337 p;oceedings aire conducted under the adjudicative
provisions of the Administrative Procedure Act.  Under 5 U.S.C. § 556(d), "the
proponent of a rule or order has the burden of proof," except as otherwise
provided by statute, an exception which does not‘aﬁply her§. This mean§ that
complainant Corning has the burden of proof on all iésues on violation
including “tendency to substantially injure." 8/ Under 5 U.S.C. § 556(d),
Corning must meet that burden by reliable, probétive, and substantial evidence

of record.

. 8/ We are aware of the ALJ's statement that because of the complex nature of -
. .the market, Corning is subject to a stricter standard of proof. Our review
does not indicate that the ALJ actually subjected Corning to a standard of
proof higher than that ordinarily applied. Apparently the ALJ was referring
to the numerous additional factors which had to be considered in this case
because of the complex and rapidly expanding nature of the U.S. market. We
also note that on review of the question of tendency to substantially injure,
we did not subject Corning to a standard of proof higher than that ordinarily
applied. .
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The leading case intgrpreting the phrase "effect or tendency . . . to
‘destroy or substantially injure" is the decision of our reviewing court, the
U.S. Court of Appeals for the Federal Circuit (CAFC) in Textron, Inc. v. U.S.

International Trade Commiscion, 753 F.2d 1019 (Fed. Cir. 1985). 1In Textron,

‘the CAFC made it clear that the injury prdvision of section 337 is to be taken
seriously as an independent eiemeﬁt of a section 337 violation, even in
intellectual-property-based casés; The CAFC specifically rejected the
argument that thé Commission must find the injury requirement to héve been met
once it finds infringement. The CAFC stated that such an interpretation
"would read the injurj requirement entirely out of the statute." Textron, 753
F.2d at 1028. The CAFC explained the basis for its decision as follows,
referring to Commission precedent and legislative history:

Contrary to Textron's assertion, section 337 does not.
function merely as the international extension of our
patent, trademark and copyright laws. See In-the—Ear
Jearing Aids, Tariff Commission Pub. No. 182 at 28 (July
1966). - Instead., section 337 has consistently been
interpreted to contain a distinct injury requirement of
independent procf. Id. Congres: may well have included
this separate requirement in the original 1930 version of
section 337 to insure that the extreme and internationally
provocative remedy contemplated therein — exclusion of
imports from particular countries — would be implemented
only when this is compelled by strong economic reasons.
See, e.q.. 5. Rep. No. 93-1298, 93rd Cong.., 2d Sess. 199
(1974); reprinted in 1974 U.S. Code Cong. & Ad. News
7186, 7331. Although the contemplated range of remedies
was expanded by the Trade Act of 1974 to include "softer"
sanctions such as cease-and-desist orders, Congress has
never altered the statute's injury requirement. 1In fact.
Congress expressly rejected a Nixon Administration attempt
to eliminate the injury requirement in its proposed Trade
Reform Act of 1973. See H. Kaye, et al., International
Trade Practice § 6.05 n. 1 (1984). [Textron, 753 F.2d at
1028-29.] )

The CAFC stated that there was no all-inclusive definition of injury, but

noted that it and the Commission had “acknowledged that the quantum of proof



12

of injury is less in the context of patent trademark, or copyright
infringement, however than in other types of unfaxr trade practices, because
the holder of the former type of rights is entitled to exclude competitors
entirely from using the intellectual property covered by those rights," i.e.,
by exercising his rights under the intellectual property laws. Textron, 753
F.2d at 1029. However, as regards section 337, the CAFC cautioned:

Even in the context of patent, trademark or copyright e
infringement, the domestic industry must normally ‘
establish that the infringer holds, or threatens to hold“"“

a significant share of the domestic market in the covered

articles or has made a significant amount of sales of the
articles. [Textron, 753 F.2d at 1029] [Emphasis supplied.]

The distinction drawn by the CAFC in Textron between section 337 and the
intellectual property law; is important. The former is a trade stétute and
protects the actual operations of the relevant d;mestic industry; fhe latter
protect property rights per se, irrespective of any such ihjury or, indeed,
irrespective of the very'existence.of a domestic industry. Of course, a
pa;ent—based domestic industry which can demons;rate the requisite injury to
its operations can take advantage of both se?tion 337 and the intellectual
property laws beéausg section 337(3) provides that section 337 is "in addition
to any other provisions of law." The converse is not true, however, as
Textron points out, i.e., infringement alone is not sqfficient to establish a
section 337 violation. ”

Asfthe CAFC :noted in Textron, however, the quantum of broéf of iﬁiury (or .

'tendency) i; less in intellectuaIQproperty—based section 337.cases because of

the right of the intellectual property holder under the intellectual property

laws to exclude competitors. Essentially this means that in

intellectuél—property-based cases it is easier to infer lost sales and
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attribute them to impofté, i.e:, to show that the domestic industry would have
made the sales but for ‘the alleged infriﬁger. The‘inference-is rebuttable.
For example, it is possible to show that the imports are not in fact being
purchased as a substitute for the product-of the domestic industry or that the
patent owner and his,licenseeg are not capable of making the sales.
Furthermore. as Textron makes clear. the mere existence or threat of some lost
 §§1§3 is not necessarily sufficient, for what is required is a sufficient
-nzﬁgér (or threatened number) of lost sales to capture a “significant share"
of the market, or a "significant amount" of such sales (or some ofher
significant effect). And finally, the language of section 337 makes it clear
that any injury, present or future, must come from imports.

The ALJ's discussion of the applicable law ‘is consistent with and indeed

anticipates Textfon. 9/ 1ID 107, 110. And, of course, he was manifestly

correct in considering only imported fiber.

9/ The phrase "effect or tendency . . . to destroy or substantially injure"

has always been part of section 337 and indeed appeared in its predecessor,
section 31G of the Tariff Act of 1922, It has never been amended. The only

explanation of the phrase provided in the legislative h1storv of section 316
is contained in the Conference reports:
The Senate amendment [inserting Section 316] inserts a new section
making unlawful unfair methods of competition and unfair acts in the
importation of merchandise into the United States, which threaten
the stability or existence of fAmerican industry [H. REP. No. 1207,
67th Cong., 2d. Sess. 146 (1922)].

The legislative history of section 337 itself, as originally enacted,
contains no further articulation of the meaning of tendency to substantially
-injure. - The tlouse report on the Trade Act of 1974, which reenacted section
337, contains the single sentence: "Where unfair methods and acts have
resulted in conceivable losses of sales, & tendency to substantially injure
such industry has been established (¢cf., In re Von Clemm, 229 F.2d 441 (CCPA
1955))." H. Rep. No. 571. 93rd Cong.. 1lst Sess. 78 (1973). The sentence is
an apparent attempt to characterize the holding in Von Clemm , rather than a
concurrent explanation of the provision relating to tendency to substantially
injure. (The provision had been enacted over a half a century earlier and was
not amended by the Trade Act of 1974.) The majority opinion in Von Clemm did
not exp11c1t1y refer to “conce1vab1e losses of sales" but affirmed the

(Footnote continued)
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- (c) Corning‘'s arguments ]

In its brief'on review (Br.), Corniﬁg argues that Sumitomo's imports of
infringing optical waveguide fibers have thé tendency to substantially injure
the domestic industry. Corning discusses.what it regards as the pertinent law
(Br. 12-16) and then argues that: .
(1) Sumitomo intendg to.dominate the market (Br. 16-17); _ ' [
(2) Sumitomo aggressivély markets its product (Br. 17—;%);
(3) Sumitomo is willing to cut prices (Br. 19-21); )

(4) Sumitomo must import to meet its projected market share (Br.
21-23);

(5) SERT will lead to increased imports because (&) SERT will [
overcome present import barriers and (b) the record shows that {
Sumitomo will continue to import (Br. 23-29);

(6) Sumitomo's self serving declarations cannot support a finding of
.no tendency (Br. 29-31);

(7) Sumitomo will increase its imports because (a) the U.S. market
is important., (b) the U.S5. industry is targeted, (c¢) Sumitomo has

excess capacity in Japan, and (d) Sumitomo has lower manufactur1ng {
costs in Japan (Br. 31-39): :

(8) The domestic industry is vulnerable to imports (Br. 39-43);

(8) Corning and its licensees can supply the U. S. market (Br.
43-48); and :

(10) The existence of other sources of fiber is not applicable to
tendency. (Br. 48-51).

v oroma

As to argumente (1) and (2), while the record shows that Sumitomo is
'aftemptingrto expand 'its U.S. market bféséhcé, the central issue in this

investigation is whether such expansion, if it occurs, will come from imports,

(Footnote contmued) !
Commission's determination on tendency to injure which was made on the basis ‘
of ever incr;asxng imports which undersold complainant's articles. Beyond

this, an important piece of legislative history in the Trade Act of 1974 is

the rebuff by Congress of a proposal to eliminate the injury requxrement

referred to in Textron.



15

i.e., in view of the fgct that Sumitomo will be producing fiber in the United
‘States, will Sumitomo also import fiber into the United States in such
quantities that its imported fiber will havé an injurious effect on the
domestic industry.

As to argument (3), the ALJ did not &iscuss or rely on pricing in finding

the absence of a tendency to substantially injure. The ALJ did discuss

v l‘pricingﬁin finding no present substantial injury, but found that while

ﬁ:sﬁmitomo‘s pricing may have affected the pricing of the domestic industry in N
isolated instances, the overall downward pricing trend in the U.S. optical
fiber market is due to other, more significant factors, such as active
market-wide price competition and reduced manufacturing costs. ID 107-109.
The record support; these findings. 10/ lCorning presents no argument that
these more significant factoirs will not continue to operate as they have in
the past. More importantly, whatever pricing pélicy Sumitomo may adopt, the

question remains whether the fiber sold will be from SERT production or from r

imports and, if the latter, whether imports will bé so significant (as they
have not been in the past) that they will be able to adversely affect the
priciné policy of the domestic industry. This i; something which has not been
sufficiently established by "reliable, probative and substantial evidence" on

the present record. 11/

10/ The ALJ noted that [ S : ] had
stated that Sumitomo had had no effect on their pr1c1ng ID 108. Furthermore
there are several known instances where Sumitomc has been underbid. ID 108.

11/ In a footnote on page 20 of its main brief on violation, Corning states
a figure which it asserts reflects potential revenue losses from price .
reductions. This assumes what has not been established, i.e., that future ;
Sumitomo imports will be so significant and so priced as to force such
reductions.
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As to argument (4}. ?his is ultimately premised on the implicit
assumptions that‘Sumitomo will.meet its U.S. market share préjéctions [
] and that SéRf will not increase capacity to
meet U.S. demand (but that Sumitomo will increase capacity in Japan), thus
compelling increasingvreliance on imports. However, there was testimony that

{

] RX16a (CX 103).

Corning argues that since the record was closed, [
] sumitomo argucs that [

] These arguments, based on extra—record submissions, cannot be
considered.

As to argument (5), the record shows that SERT is intended to produce
optical waveguide fiber for the U.3. market. There is., of course, little
doubt that Sumitomo will import some fiber, but the record does not justify a
finding that the establishment of SERT will cause Sumitomo's imports tc
increase bevond the present level. 13/ Corning's arguments to the contrary

are speculative and not supported by the record. [

12/ In computing the amount of fiber Sumitomo would have to sell to meet its
projected market share, Corning uses a market share projection based on
estimates by Sumitomo in terms of dollars and multiplies that projection by a
demand figure [

13/ Indeed, the percentage of Sumitomo's total sales attr:butable to imports
should fall.
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] In-country manufacture

is a well-known expedient for accomplishing.this. 147 15/

As to argument (6) it is clear that the ALJ did rely on Sumitomo
testimony that SERT will serve as the principal source of fiber and cable in
the United States. However, he did not rely on that testimony alone, but also
on undisputed testimony that SERT actually exists as a physical facility and

that it will in fact produce fiber for the U.S. market. ' The testimony~is also

consistent with evidence that [

] Thus, the ALJ did not rely on mere self-serving
declarations. 16/ Corning argues that the record shows that it was this
investigation which prompted Sumitomo;s announcement that it would begin full
scale fiber manufacture at 3ERT. However, at best, the testimony referred to
indicates that the present investigatidn )

J and it is undisputed that SERT was authorized in [

] that production equipment was ordered in [ ] and that

14/ Corning makes a reference to a Department of Commerce report purportedly
showing increased imports of fiber from Japan in January, 1985. Not only is
this report extra-record, .it apparently does not refer to 1mports of specific
compan1es and it should be notod that [

1 ID 259-260 (FF 510-517). .

15/ Corning's refgrencL te th= { ] supply “agreement" does not change .. -

 this conclus1on [ . - ) ‘ ' '

]
Corning's argument as to future agreements between [ ] are
speculative. ‘ ‘

16/ We note that the resolution of many issues raised in this investigation,
including the issue on review, depends in substantial part on the credibility
of the various witnesses. The ALJ, having heard and seen the witnesses
testify, is generally in the best pos1t10n to judge the credibility of those
witnesses.
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construction began by t. ] dates all well in advance of this
‘investigation. Coérning questions the infent of Sumitomo [

. ] a proposition
which is contradicted by Sumitomc. As noted above. these arguments are based
on extra—-record submissions by both-partiés and cannot be considered. .

A3 to argument (7). theré is.no doubt that the United States market is
important and the ALJ did not find otherwise, but this begs the central
question in this case, as noted above, i.e., whether, in view of the fact that
Sumitomo will be producing fiber in the United States, will Sumitomo also
import fiber into the United States in such quantities that its imported fiber
will have an injurioqs effect on the domestic industry. With respect to
alleged "targeting"., Corning failed to show that any targeting, if it exists,
will result in significantly increased imports from Sumitomo. 17/ 18/ As to
Corning's argument alleging an excess of Japanese capacity over Japanese
demand, this rests in large pgrt on extra-record submissions, none of which
can bevconsidered. TH& remaining evidence is not sufficiently probative to
establish the extensive excess Corning alleges. Furthermore, Corning
overlooks [ 4 } In any event, only
Sumifomo, among Japanese producers, is a respondent in this iﬁvesfigation.
With respect to Cbrning's arguments on Sumitomo cépacify, théy are too
speculative to rely on. THe ALT religd_on testimony of Sumitqmo employees to

'deferﬁiﬁe Sumitomo capacity. These individuals are, of course, in the best

17/ Furthermore, Corning relies in part on the Commission's recent report on
industrial targeting in Japan, which is not of record. .
18/ Corning refers to [ :

] However, there is testimony that [ -
: ‘ ] TR 2543-2544. -
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position tq know what.Sumitomo's capacity in Japan is. 19/ As to foreign cost
advantage. Corning relies on a.general statement in a nearly three-year-old
newspaper article (CX-134) by Sumitomo's présideht to the effect that optical
fiber production costs jn the United States will be much higher than in Japan,
a statement Corning says is corroborated b& the testimony of its expert
witness to the effect that thé co§t of capital and labor is higher in the
United States than in Japan. Corning argues that the add-on to Sumitomo's
imports for duty; shipping, and frpight is unreliable and not a barrier to
market entry. Assuming that any weight should be given to the statement in
the newspaper article, the gquestion is whether the add-—on to imports exceeds
any differential in U.S. manufacturing costs. Corning refers to no evidence
on this point. The ALJ was qorrect in finding the evidence on foreign cost
advantage to be scant and inconclusive. |

As to argument (8), the record does not supbort a finding that the
industry will be vulnerable to“substantial injury from imports in the future.
The record clearly shows that Sumitomc's imports have had no substantial
adverse‘effect on the domestic industry and Corning has not demonstrated that
this will not continue to be the case. Corning argues that any lost sale will
be cignificant. As the CAFC held in Textron , this is not necessarily the
case. In any event. the question is whether any future sales by Sumitomo
could be considered to be lost sales (qr qtherwise significant) in view of the

" serious quéééions about the ability of the domestic industry to meet demand

19/ The ALJ found that Sumitomo's Japanese capacity [ :

] markets, as he found it had been in the
past. Corning argues that the ALJ should not have admitted evidence of
Sumitomo's [ , ] because Sumitomo allegedly did not provide
discovery about { "] However, it does not appear that Corning ever
applied for discovery sanctions for the alleged failure of Sumitomo to provide
such discovery.
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and whether any such sales will be of imports or from SERT. Only imgort§ or
sales of import ,:not~sa1es of.domesticaily produced fiber, can be taken into
account in finding a tendency to substintiaily injure.

As to argument (9)4 the starting point here must be the record evidence
which shows that the domestic industry has been unable to meet dem;nd. While
Corning argues that [ . '

] there are indications in the record that the industry may not be able
to meet future demand. For example, Corning's [ '] estimates of
demand from 1984 to 1988 indicate that demand will [

.20/

 Furthermore, Corning's [ .

] Corning has submitted an affidavit with its brief
on review revising its 1986 and 1987 capacity [ ] but this
affidavit is not part of the record andlmay not be considered.

As to argument (10). the finding referred to by Corning was not used by
the ALJ to find no tendency to substantially injure, but to find no present
substaﬁtial injury. & question which is not on review. fhe question of
competition from other suppliers such as licensed importers is pertinent to

tendency, however. [

]

20/ RX 414, .P400 005; RX 469, Martin Statement, Table 2; RX 164 (CX 103)
P274323. ‘



In conclusion, Cokning is essentially asking the Commission to find (1)
that Sumitomo will significantiy increase its import sales despite Sumitomo's
import performance since 1980 and despite Sﬁmitomo‘s construction of a U.S.
facility where it intends to produce fiber for the U.S. market; and (2) that
the domestic industry, though presently unable to meet demand in a rapidly
expanding market, will nevertﬁeleés be able to do so in the future. The
record does not justify a finding that these are both likely to occur. A
finding to the contrarv would be speculative. Textron permits a lower quantum
of proof for showing substantial injury or tendency to substantially injure in
intellectual—propeﬁty4based section 337 cases; it does not, however, permit
speculation. 21/

Our determination of no violation of section 337 is not a license to
import infringing fiber. The Commission has found Corning's patents valid and
infringed. The Commission does not condone patent infringement, but section
33? has elements in addition to the establishment of the existence of unfair
practices such as patent infringement which must be satisfied before relief
can be granted. It is with respect to those other élements that Corning has
failed to make its case. The matter of patent infringement per se is one

solely for District Courts of the United States. 22/

21/ Speculation is, of course, forbidden by the APAa in any event. It should
be kept in mind that not all Sumitomo fiber is infringing. Further, the '91%
patent covering optical waveguide fiber per se expires in four years (1989).
“Any injury to the '915 industry must occur by the time of expiration.

The '454 patent expires in 1993,

22/ The Commission is aware of the fact that the practice of the '454
process abroad does not constitute patent infringement under 35 U.S.C. § 271
and thus could not be redressed in a United States District Court. However,
in this case all the involved fiber found to be made abroad by the '454
process has also been found to be covered by the '915 product patent. The
unauthorized sale of fiber covered by the '915 patent in the United States
does constitute patent infringement under 35 U.S.C. § 271 and can be redressed
in a United States District Court.






Yiews of Vice Chairman Liebeler

The issue iﬁ this case is whether impor?ation by respondent
Sumitomo of optical waveguide fibers found to infringe wvalid
patents owned b; 'complaingnt "Corning tends to cause substantial
injury to the domestic industry that exploits those patents. The
ALJ found tHat SQCh importatioﬁ lacked such a tendency. The
Commission granted review and affirmed the ALJ. I dissent,
believing that the majérity'is incorrect both in interpreting the

law and in applying it to the facts.

Fatents are, and should be, among the most secure forms of
intellectgal property; provision for their protection is embodied
in our Constitutian.l Importation of a product which infringes a
valid patent will g%ggzg affect the patent holder adversely. In
depriving the patent owner of royalties it reduces the value of
the patent and the incentive to invest. in developing and
producing riew products.‘ More importantly, however, failing to

prevent such importation reduces the incentive of octhers to

1. U.8. Const. Art. I, Sect. 8 provides, "The Congress shall have
power...to promote the progress of science and the useful arts,
by securing for limited times to authors and inventors, their
exclusive right to their respective writings and discoveries."



-
innovate, develop, and produce new prodqcts.‘ The Commission
should, therefqre, employ its most lenient injury test in Section

- 3
337 patent  cases.

There is no reason why the éommission’s standards in Section
II7 cases should,pi*fer significantly from those used by distriéf
courts in intellettual property cases. . In that forum there is
stﬁict liability <+for patent infringément; infringement alone
Justifies an iannction. The economic rationale for providing
protection of intellectual property rights is not dependent on
whether infringement of those rights is of foreigﬁ or domestic
origin. The construction of elaborate and'strict injury tests is
neither contemplated by the statute,4' nor does it serve " any

public purpose.
~

Infringements of intellectual property rights present

2. ""The pirating of these [productsl...can only have an adverse
effect on competition in the development and manufacture of
[productsl.... There ‘will be little incentive
for...manufacturers to devote the months or years necessary to
develop a new  [productl it the result of their ingenuity and
workmanship can be stolen so easily and the resultant product can
be instantaneously undersold by the pirated copies.”™ ™
Bally/Midway Mfg. Co. v. usiTc, 714 F.2d 1117, 1124 (Fed.
Cir, 19873) (quating  approvingly from the ALJ’s initial
determination).

Z. "Both .this court and -the ITC have acknowledged that the
duantum of proof of injury is less in the context of patent,
trademark, or copyright infringement...than in other types of
unfair trade practices, because the holder of the former type of
rights is entitled to exclude competitors entirely from using the
intellectual property covered by those rights." Textron Inc.
v. USITC, 75% F.2d 1019, 1029 (Fed. Cir. 19835).



severe, at times intractable, problems for their owners. The
rights aré often difficult to define and defend. When a domestic
party violétes  a’ patent, the owner can often obtaih relief in é
federal distriéﬁ court. A domestic infringer is subiect to
personal jurisdiction in a district court and. can be enjoined

from further iliegal actiyity.

It is harder to protect intellectual property rights when

the infringing product is an import. Jurisdiction over the

. . =
foreign producer in the district court is difficult to obtain,”

and enioining the current importer will often be ineffective when

there are a variety of importers availablé.6 In addition, no -

relief is available in Federai district court for violations of

~process patents by imports.7

The Commission has a comparative advantage over the district
courts in deciding intellectual property cases involving imports

because it does not need percsonal jurisdictiony; the presence of

5. The case gub judice is unusual in that regard in that Sumitomo
has built a substantial facility in the United States. :

6. Neither Res Judicata nor Collateral Estoppel will apply to an
importer who was not a party to an action. Hence unless the
owner of the intellectual property right can jein all potential
importers of the infringing import,  he will have to 'litigate
" separate actions against each infringer. ‘ :

7. The importation, sale or use within the U.S. of & product made
in another country by a process patented in the U.8. is not an
infringement of the process patent. 35 U.S.C. 271 (1982). An
amendment to the statute which would have made it an infringement
was rejected by the Senate in the last session. See 28 Fatent
Trademark & Copyright Journal 716 (BNA 10/18/84).

Ly



imports is sufficient to obtain a hearing Sefore the Commission.
The Commission may also exclude the offending product, a far more
certain and effective remedy than an irjunction against a
particular per;on; Moreover, the Commission decides cases more
rapidly than any district court.8 This is particularly important
when money damaées will not beian effective remedy. In the case
‘of infringing imports this is likely to be the case; damages are
speculative, and the party over whom jurisdiction can be obtained
will often be judgment proof. The Commissior’™s 'poher to issue
quickly an exclusion order is the primary reason‘why complainants
choose this forum. I see no reason, either in logic or law, why
we should place an unnecessary burden in the form of ~an unduly
rigorous injuwy test in their path. By applying a stricter
injury test, the Commission majority ailows foreign manufacturers
and importers to engage in behavior proscribed to. domestic

parties There is no policy reason for this anomaly.

The actual application of the Section 3237 injury and
tendency toc imjure standarde in patent cases has been cimilar to
thé standards used by district courts. For example, .in
Ballvy/Midway the CAFC quoted from the legislative history:

""[wlhere unfair methods and acts have resulted in conceivable

. losses of sales, a tendency to substantially injure such industry

8. The Commission must conclude Section 337 cases within twelve
months from the publication of notice of investigation in the
Federal Register, or in more complicated cases, within eighteen
months. 192 U.8.C. 1337(b) (1) (1982).



has been established.""9

Moreover,'thg Commission.has stated that when a patent has
been infriﬁged;-"aﬁy evidence.of lost sales...or acts that would
lead to 1lost sales,...is proba£ive of whether the infringing
imports have an effect or tendency to substantially injure."io
Complainant is requ;red'to demonstrate only that respondents’

infringing importation.or sales are likely to result in injury to

the domestic-industry.11 Corning has met that burden.

The mistaken view that Congress intended the Commission to
apply an injury test in Section 337 determinations as strict as
the cne emploved in anti-dumping and countervailing .duty
investigations may originate in the fact that both provisions are
part o? the Tariff Act of 1530. That view ignores, however, the
nature of the acts which Section 33 is intended to: address.
Those acts are wrong; and are universally recognized as such.
They Qould be actionable under domestic tort, contract,

trademartk, copyright, patent, or antitrust law. This is in sharp

9. 714 F.2d at +1124 {(quoting Trade Reform Act of 1973, H.R.
Rep. Mo, 571, 93rd Cong. 1st Bess. 78 (1973) (emphasis added).

10. Certain Trolley Wheel Assemblies, Inv. No. 3I37-TA-161, USITC
Fub. 1605 at 11 (1784). In Trolley Wheels. the Commizsion found
“patent infringement, and in spite of trifling imports, found a
tendency to injwe. and issued a general exclusion order.

11. Certain Cube Fuzzles, Inv. No. 3IZ7-TA-112, USITC Fub. 1374
at I3 (1983). In Cubg Puzzles, the Commission found infringement
of a registered trademark, false representation, and passing off
of look-alike Rubic’s Cubes, and issued a general exclusion order

barring the importation of all infringing cubes.



contrast = to the acts covered by the anti-dumping and.
countervailing duty provisions of Title VII. Dumping and
subsidizat;on ‘are nbt -wrongs in the satme-_sense.i2 Unliké
in%ringementsl g#' intellectual - property rights which are

-y

unlawfullé and in some cases may be crimes under other federal
statutes,14 d;mﬁing anq suésidization are neither criminal
offenses nor are they urnlawful. Rather, they are acts against
which the United States 1e§ieé countervailing and antidumping
duties15 for the beﬁefit of those who  have suffered adversely

from subsidized and dumped imports.

It is not likely that Cbngress " gave the Commission
jurisdiction over '‘Section 337 actions so it could apply the
substantive injury analysis of Title VII cases to intellectual

property infringements. Rather, it is the procedural character

of Commission determinations that is most important in protecting

intellectual property rights from inf?ingement by imports. The

12. Many economists have suggested that subsidization by foreign
governments and dumping by foreign firms provide net benefits to
the nation that imports those products. BSee, e.q9.. Kindleberger,
Charles F., International Economics (1978). c. 8.

13. 19 U.S.C. 1337(a) (1982). "Unfair methods of competition and
unfair acts in the importation of articles into the United
States...are declared unlawful...." - - S c

14. See, e.9., 17 U.S.C. 506 (1982) (declaring willful copyright
violations to be a criminal offense and establishing criminal
. penalties) and 1% U.S.C. 1 & 2 (1982) (The Sherman Act, declaring’
certain trusts, restraints of trade, and monopolization to be
unlawful and subject to criminal penalties).

15. 19 uU.s.C. 1671—78‘(1982).



CommisSidn‘is simply a more efficient forum than a district court

in such cases.

The méjofity has also iﬁcorrectly interﬁ?éted the facts in
this case; Sumitomo recently coﬁpleted construction of a factory
in the United Sta;es to produce the same sort of fibers that are
the subject of Corning’s complaint. Thus, it might be argued
that the infringing fibers are no longer likely to enter the U.S.
market as imports. DAXKKIEXKXRERXXKKKKXXRRXXXXXKXXX] Therefore t;e ’
completion of Sumitomo™s domestic plant does not signalvan end to‘
the importation of infringing fibers. fhe dispute'has not béen'

mooted.

Sumitomo’s imported and domestically-produced fibers have a
synergistic impact onm the Americacd market. Sum;tomo’s marketing
of its imported fibers supports .the market for its domestic
fiber, .and viee versa. = [EXRXKRXRAKRKKKKKXKKKKXRXKXKKXX] the
availability of - an assured stream of imports will reassu}e
customers of the reliability of Sumitomo, a new entrant to this:
market, as a supplier, and thereby make its domestically-produced
fibers more attractive to consumers. All of Sumitomo’s expected
future sales of domestically produced +Fibers afe therefore in
part made bossible by its infringing imports. Thus, Sumitomq’s
imports have a tendercy .to cause substantial iﬁjUry eQeﬁ unaér:a

relatively strict test.

Further, the cohpletion of Sumitomo®s U.S. plant, rather

than s;gnéling ‘an end to imports, ‘may result in their



increase. [XXXKXXXXKXXXXKXXKkXXXIThus the infringing imports will
hurt Corning both directly, through increased lost sales to
imports, and indirectly, by increasing Sumitomo’s sales of its

domestic product.

The magnitudg of Sumitomc“s imports afe currently small. We
must keep in"mipd, howevér, that Section 337 is designed to
arrest unfair methods of competition in their incipiency.16 The
optical wave guide fiber industry isl in its infancy. Its
expected #uture growth is both great in size and uncertain in
form. Unlike 6ature industries such as autos or steel, the
market for optical wave guide fibers may iqcrease ten—-fold in a
fow years, and take a variety of twists aﬁd turns in terms of
product applications and characteristics; Sumitomo®s tiny market
share this year may guickly gréw large. Sumitomo’s access to the

domestic market may also provide it with information that will

allow it to injure CDFnipg’s future exploitation of its patents.

Fespondente” assertions to the contrary notwithstanding, the

Commizzion need not limit itself sclely to the effect of future

16. See Certain Surveying Devices, Inv. No. I37-TA-&8, at 333
(1980). In an earlier case the respondent’s device had been
found- to infringe a patent and was ' excluded. The manufacturer

'redesigned the product and sought advice +from the Commission.
The redesigned product, although it had not been imported +for
sale in this country, was found to violate the patent and was
excluded from the countrvy.

17. See Certain Trolley Wheel Assemblies, Inv. No. 3I37-TA-161,
USITC Fub. 1608 Initial Determination at &3 (1984) and cases
cited therein. ‘ :



imports or sales.17' The infringing imports have already caused
substantial injury to the domestic industry; they have enabled
‘Sumitomo to learn about the character of tHe American market.
Sumitomo has built a 4actpry in -the United States because it
believes it can successfully market its prbduct here. It gained
valuable experiénte énd inform;tion by testing the market through
‘imports. Thus, those ' imports have already severely damaged

Corning.

A finding of injury would accord with both ' Commission
precedent and that of our reviewing court. The CAFC has
generally tacitly deferred to the Jjudgment of the Commission on
factual determinations of injury. One of the few cases where it
reversed the Commission was ‘Bally/Midway Mfg. Co. v. USITC.
In that case the CDQmission determined that the Pac;Mén- industry
had been injured.by infringing imports, and that the Rally-X
industry had not. The Commission based its éally—x determination
on the fact that there was nrno longer a domestic industry
mgnufacturing. Rally=-X machines. The Commission went on to
conclude that a hypothetical Rally-X industry could not have béen
injured. The Commission held that complainant Bally/Midway was
not entitled to relief under Section 327 because a domestic
ihdustry was no longer in.e3istence when it decided  the case,
‘ﬁaviﬁg 'been destroyved by trademark éﬁd copyright' inffinéing

imports of the video game, Rally-X. In reversing the Commission,

18. 714 F.2d 1117, 1124 (Fed. Cir. 1983).



the CAFC. said, "[ilt is most wunlikely that Congress, which
enacted ‘section,.337 to “prevent every tvpe and form of unfair
practice"gnd to provide ‘a more adequate protection to American
industry thén .any anti-dumping statute the country has ever
hadl,1® intended the statute to have such a bizarre effect.
Sen. Comm. DHC'Finance, s. éep. No. 595, 67th.Cong. 2d Sess.

I (1922) (accompanving Tariff Act of 1922y, »17

Because the Commission®s determination was internally
inconsistent, the Bally/Midway court could ﬁot affirm the
Commission and defer to .its' discretion on the' finding of'no
injury to éaliy—x;_ Bally/Midway’s per:entagellosses on Fac—-Man
sales where the Commission granted relief were no greater than
itz losses on Rally-X. Thé court cﬁuld hardly uphold both the
finding of no injury to Rally—X énq the finding of injury‘ to
Fac-Man. Forced to choose, it opted to pfovide relief +For
Rally—-X. In reversing the LCommiésién, the ccurt‘stated: “"Where
>the unfair practice is the importatiSn pf‘prodqcts that infringe
é domestic industrvy’s copyrigﬁt, trademark, or patent right., even
a relatively small loss of sales may establish, under Section

: . s 20
IT7(a) the reguisite injury".

19. Id. at 1121-22.
20. Id at 1124,
21. All references 1in this opinion to thé reasoning of the

majority are based on conjecture. Some members of the Commission
will not exchange draft opinions prior to publication.

. 1(:3 -—
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The '‘majority rests its determination 1 in this case on

Textron Inc. v. USITC
that: (1) it did not have a common law trademark right to the
physical con%iguration and outward appearance of its vertical
milling machines; and (Z) that any injury caused by infringements
of Textron’'s ;eSiéteredltrad;marks of its machines and false

advertising of the imported machines portraying them with

picfures of Textron®s machines, was insubstantial. The Textron

court affirmed the Commission and did not overturn Bally/Midway.
In that respect Igagfgn is one of the vast majbrity'cf éases in
which the CAFC has deferred to the Jjudgment of the Commission on
guestions- that are not strictly matters of .statutory
construction, but rather are exercises of the Commission’s
expertise and discretion. ‘It is part'of a line of casés in which

the court has affirmed the Commission and found a way to

22. 753.F.2d 1019 (Fed. Cir. 1985).



"

rationalize the ITC's determination.<”

judgment on the issue of injury, the case gub judice is clearly

distinguishable. After disposing of the great bulk of
complainant Textron’s trademark claims, the court was left with
"un#air acts of the.respondents consistlingl solely of false
advertising by 12 firms and infringement of the registered
trademarks °Bridgeport® and "Guill Master® by t@o firms."24 The
court then noted that the unfair act of false advertising was a
less %erious infringement of complainant®s rights than a patent
or trademark infringement, and that therefore claims based on
such unfair acts had to meet a higher injury standard in ordér to

get relief under Section 3IZ7. The court found that Textron had

2. See, €.9.. Schaper Mfg. Co. v. USITC, 717 F.2d 13468 (Fed.
Cir. 1983), in which the court affirmed the Commission®s finding
of no domestic industry, and distinguished such a Ffinding <from
the Commission®s finding of sufficient domestic activity to
corstitute a domestic industry in Certain Cube Fuzzles, Inv. No.
IT7-TA-112, USITC Fub. IT4  (198F), Certain Airtight Cast Iron
Stoves, Inwv. No. I37-TA-69, USITC Fub. 1126 (1981) and Certain
Airless Faint Spray Pumps, Inv. No. 3I37-TH- 90, USITC Pub. 1199
(1981). In BSchaper the doumestic complainant was engaged in the
desigrn and guality control of imported toy trucks. The
distinction between the extent of the domestic activities of the
complairnants® domestic activities in the other three cases, CGube
Fuzzles in. particular, with that of Schaper, was questionable at
best. In Cube Fuzzles, complainant™s only domestic activity was
the spot checking and packaging of +the imported cubes, while in
Stoves and Spray FPumps it consisted of warranty repairs of
imported products. Nevertheless, the CAFC managed to reconcile
these determinations. In doing so, the court applied, at least
in part, an "abuse of discretion' standard. Id. at 1373.

24, 787 F.2d at 1028.



~e
failed to meet this stricter standard.*"

With respect to tﬁe
injury sustaiﬁed as a reﬁult of the trademark infringement, it
.stated, ";t]hé record shows that no atta&hments bearing the
infringed "Quill Master® trademark have been imported, [andl that
a minuscule number of machines bearing the ‘Bigport® mark were

imported".‘é

The facts in this case are far different.. In Textron, the
CAFC was dealing with vertical milling machines, a product that

had been on the market for over half a century, and for which

infringing sales were ‘minuscule’ and showed no prospect of
increasing substantially. The instant case involves a product on
the technological Ffrontier. Sales of the infringing fibers

although small, are not inszubstantial, and pose a very real

threat to Corning.

I believe that éumitomc’s infringing imports have the effect
and tendency to destroy or substantially injure an industry 1in

the United States and I would issue a limited exclusion.
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Pursuant to the Notice of Investigation in this matter (49Efe6¢
Reg. 15287, April, 18,,1984), this is the Administrative Law Judge's initial
determination under Rule 210.53 of the Rules of Practice and Procedure of
this Commission, 19 C.F.R. § 210.53. The Administrative Law Judge hereby
determines, after a review of the briefs of the parties and of the record
developed at the hearing, that there is no violation of Section 337 of the
Tariff Act of 1930, as amended, */ in the unauthorized importation into
the United States, and in the sale of certain optical waveguide fibers by
reason of alleged.infringement of claims | and 2 of U.S. Letters Patent
No. 3,659,915 and claims | and 8 of U.S. Letters Patent No. 3,933,454,

with the effect or tendency %o destroy or injure substantially an industry

efficiently and economicallv uperated in the United States.

¥ 19 U.5.C. §1337, hereinatcer § 337.
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PROCEDURAL HISTORY

On Maxch 7,'1984, Corning Glass Works (Corning) pursuant to § 337 of the
Taxriff Act filed a complaint which sought an exclusion against the importation
and sale in the United States of optical waveguide fibers pzoduced and sent to
the United States in cabied and uncabled form by Sumitomo Electric Industries,
Ltd. (SEI). Certain of these optical waveguide fibers weze said to infringe
Co:ning‘s United States Patent No. 3,659,915 ('915 patent) which is a product
patent and ail of these fibeis were said to.be made by a process which
infringed Corning's United States Patent No. 3,933,454 ('454 patent) which is
a process patent. The effect or tendency of these unfaiz trade practices was
alleged to substantially injure the domestic industry in optical waveguide
fibexs based on the '9;§.and ‘454 patents.

Bavihg considexed the complaint, the United States Intexnational Trade
Commission (Commission), on Aprxil S, 1984, ordered, pursuant to subsection (D)
of § 337, that an investiqation be 1nst1tuted.to determine whether thexe is a
violation of subsection (a) of section 337 in thg unlawful importation of
certain optical waveguide fibers into the United States, or in their sale, by
reason of alleged infringement of claims 1 and 2 of the '9l5 patent and claims
1, 3 and 8 of the '454 patent, the effect or tendency of which is to destroy
or substantialy injure an industry, efficiently and economcially operated, in
the United States. The Notice of Investigation was issued and published in
the Fegexal Register on Apzili 18, 1984, 49 Fed. Reg. 15287, With respect to
the '454 patent, Corning has since limited the claims in issue to claims 1 and
8 (FP 50).

Complainant Corning is a corporation organized and existing under the
laws of the State of Nev.Yoxk. It has its principal office and place of

business at Houghton Park, Corning, New York 14830 (FF 3).



The foliowing pa. es were named as respondents it _ ne Notice of

Investigation:
Sumiteomo Electric Industries, Ltd.
15, Kitahama S=-chome
Higashi-ku, Osaka 541, Japan
Sumitomo Blectric, U.S.A., Ine. (SEUSA)
S51 Madison Avenue
New York, New York 10022
(FF 4, 5, 6)

On May 6, 1984, Paul J, Luckern was designated to preside as the

Administrative Law Judge over the investigation. On May 25, 1984, a
‘pxelimanazy conference was held before the Judge. Appearances were made on
behalf of all parties. Order No. 7, issued on June S, 1964, set foxth a
schedule for the investigation and the heazing.

On April i4, 1984, Corning moved to discualify the law firm representing
respondents on the patent aspects of the investigation. Ozdex No. 8, issued
on June 1, 1984, denied‘a motion by respondents to suspend discovery until the
resolution of Corning's motion. Ordex No. 10,'issued on June 11, 1984,
granted Corning's motion to éiscualify.

On July 6, 1984, respondents moved to have this investigation designated
as "m?ze complicated." This motion was based upon the alleged difficulties
encountered by respondents due to the discualification of their original
patent counsel. Order No. 18, issued on July 20, 1984, denied respondents’
motion. On September 25, 1984, the Commission denied respondents' application
for interlocutory review of Order No. i8.

On Septembexr 24, 1984, respondents filed a second motion seeking to have
this investigation designated as "more complicated."” This motion was based
upen alleged discovery probiems which respondents were facing from both
Corning and various non-parties. In Order No. 37, issued October 3, 1984, the
Administrative Law Judge denied this motion.

Oxder No, 40, issued on October 5, 1984, granted the parties' joint

motion to modify the prehearing and hearing schedules to provide additional



time for ccmpletian‘o{ iscovery and ozdexly preparatic f witness statements
and prehearing briefs,

In Oxder' No. 52, issued October 19, 1984, the Administrative Law Judge
requested the Commission to seek immediate court enforcement of a subpoena
dizected to a non-paxty, Exricsson Inc. On November 2, 1984, the Commission
directed its General Counsel to seek court enforcement of a portion of the
sSubponea. An order to Ericsson Inc. to show cause why the subpoena , as
modified, should not be enforced was thereafter issued by the U.S. Distzict
Couzt for the District of Coiumbia. 1In Order No. 59, issued November 15,
1984, the Administrative lLaw Judge certified to the Commission respondents'
motion for reconsideration of the Commission's limited énfc:cement of the
Ericsson, Inc. subpoena, On December 19, 1984, the Commission denied the
motion.

A preheaxing conference was held on October 31, 1984, and the hearing in
this investigation compgnced on Novembexr 1, 1984. Appearances were made by
counsel for Corning, respondents SEI and SEUSA, and the Commission
investigative attozney. The hearing concluded on November 16, 1984,

Tﬁe recoxd was recpened on November 30, 1984 foz the limited purposes of
receiving testimony on a British countezpart patent of the '915 patent and
hearing arquments with respect to admisibility of deposition testimony.

The Commission has in personam jurisdiction ovez ali the parties to this
investigation. All parties have appeared and litigated the issues in the
investigation (FF 1). It has in rxem and subject matter jurisdiction under 19
U.S.C. § 1337 since the alieged unfair methods of competition and unfair acts
involve the importation of optical waveguide fibers into the United States.
(FF 2)

The economic issues have been briefed by the Commission investigative
attorney and the patent and economic issues have been briefed by Corning and
respondents. Related proposed findings of fact have been submitted by the

parties. The matter is now ready for decisien.



This Initial Dete Aination is based upon ‘the enti: :ecoxd of the
proceedings, including the evidentiary record compiled at the final
heazing,the exhibits admitted into the record at the final heazing, and the
pzopoocd-tindinél of fact and conclusions of law and supporting memoranda
filed by the parties. The Administrative Law Judge has also taken into
account his obaozvatiou.oflthe witnesses who appeazed before him and their
demeanoxr. Proposed findings not herein adopted, either in the form submitted
oxr in gubatance, are rejected either as unsupported by the evidence, involving
immaterial matters or as cﬁmulaeiVe.

The findings of fact include references to supporting evidentiazy items
in the recoxd. Such references axe intended to serve as gﬁidcs to tﬁo

testimony and exhibits supporting the findings of fact.



OPINION

Nature of the Action

Corning has asserted that respondents SEI and SEUSA have committed unfaix
acts by the inpo:tation7of optical waveguide fibers which infringe claims 1
and 2 of Corning's '915 patent and which are made by a process which infinges
claims 1 and 8 of Corning's '454 patent.

Corning also asserts that respondents' unfair acts have the effect and
tendency to substantially injuze a domestic industry within the meaning of
Section 337 of the Tariff Act.

Respondents contend that each of the '915 amd '453 patents are
unenforceable because of actions by Coining before the United States Patent
and Trademark Office during the p:o:ecutioﬁ of the applications which led teo
these.patcnts.if Resporldents further contend that each of the '91S and '454
patents is invalid under Sections 102, 103 and 112 of 35 U.S.C. Assuming
arguendo their validity, respondents contend-they do not infringe the °'915 and -
'454 patents. o

Respondents also contend that COxﬁing has failed to establish that any
U.S. activities of Corning or Corning's licensees under the claims in issue of
the '915 and '454 patents constitute an industry in the United States as that
phrase is used in Section 337; that assuming, azguendo, an industzy in the
United States does exist with respect to the claims in issue, it is clea:x

under Commission precedent, that

1/ Respondenés' aiiegation, in this investigation, of patent
unenforceability by reason of anti-competitive licensing practices has been
withdrawn (RPHP, pp. 3-4).



certain entities, alle 1 by Corning to be pazt of the . aestic
industry are not part of that industry. Respondents further contend
that Corning has not established that thexe is an effect or tendency

2/3
to substantially injure any U.S. industzy.-/-/

Patent Issues - '915 Patent

I. The '915 Patent and ites Claims 1 and 2

The '915 patent titied "Fused Silica Optical Waveguide"™ issued on
May 2, 1972 in the names of Robext D, Maure: and‘Petex C. Schultz and
is assigned on its face to Corning (FF 61)'. The patent is hqced on
application Sex. No. 36,109 filed May 11, 1970. (PP 61). Claims 1
and 2 axe in issue. |

Claim 1 of the '91S5.patent is directed to an optical wavequide
compzrising (1) a cladding layer of eithex puxe.fused silica or fused
silica.to which a dopant mat;zial on at least an élemental hnl;s has
been added, and (2) a core formed of fused silici to vhiéh a dopant
material on at least an eiemental basis has been added to a degxee in
excess of that of the ciadding layex so that the index of xefraction

of the core is of a value greater than the index of refraction of the

2/ Respendents have stipulated that at ieast Corxning and its U.S. licensees
are efficiently and economicaily operated as that phrase is used under Section
337, without conceding that they constitute a U.S. industry under Section 337

(RPHE pp. 4-5: CX 380).

3/ Respondents have asserted that they have not raised before the
Administrative Law Judge the issue of lack of due process relating to the
Commission's conduct of Inv. No. 337-TA-172, but preserve this issue for
considexation by the Commission, if necessary (RPHE 1)

6



cladding layer, said ccie being formed of at least 85 #EIcent by
weight of fused silica and an effective amount of up to 15 percent by
weight of the dopant mate:ial.i/ Claiﬁ 2 specifies that the
vaveguide of claim 1} Qas a cladding layer that is substantially pure
fused silica. (PP 64).

The inventors of the '915 patent represent that their invention
takes a "completely new and novel approach” to the type of material
used i# the production of optical waveguides (FF 73). At the time of
filing the applieation on May 11, 1970 the inczease in the amount of
tzaffic that communication systems were recuired to handle had forced
the development of higher capacity systems., (FF 66). The systems
then in u?e, which operated between 106hz (hextz) and 109nz,
although relatively new had become saturated in some frecuency bands
due to excessive traffic. (FF 66). To allow for needéd increase in

tzaffic which communication systems, as of May 11, 1970, could not

4/ An optical waveguide fiber has been defined as a transmitting media fox
frequencies around i0%5hz and as a thin fiber made of a transpazent

matezial and capable of transmitting a predetermined numbex of modes of

iight. (FF 11). A mode has been defined as a family of light rays traveling
through fiber at a parxticulazr angie with respect to the fiber axis. (FF 11).
While in the conventional optical fiber substantiaily all of the transmitted
light is retained within the core, and the light transmission gualities of the
cladding layer are therefore of no consequence, opticai waveguides aze a
unicue type of opticai fiber in that many of the physical charactexistics and
pazameters must be cazefuiiy coordinated. (FF 68).,

A core is known as the central portion of an optical waveguide fibex
through which light primaziiy travels. (FF 1l1). The outer portion of an
optical waveguide fiber (s the :siadding which acts to confine light rays to
the core. (FP 11).

Index of refracztion :s a number which indicates the speed with which
light traveis through a materiai. (FF 11). Bandwidth (BW) is a property
expressed by a number wnich indicates the rate at which information can be
transmitted over a fiber. The higher the Bandwidth of an optical waveguide
fiber, the more information that can be transmitted over the fiber in a given
time. (FF 11). Megahe:rtz (MHz) is a measure of bandwidth, for examplie an
optical fiber might have a bandwidth of 500 MHz (FF 1li).

2



accomodate, commercial communication gzoups, wexe installing high

12pe. (P

capacity aylteﬁt that opexated between 1o9nz and 10
66). Even with this inczeased capacity, traffic growth vui;;c zapid
that satuzation qtl;ucb systems was anticipated in the "very near"
future, (FP 66). Hence to accomodate even moxe traffic, h;ghcr
capacity cmumnucutionliyitens opezating azound lolsh:, which is
within the fxeauency>lpect:un of light, wexe needed. (!Pyéé).
Waveguides have‘heen desizable for effective txanlniooiéﬁxof
infozmation by systeus‘opexiting at freauencies above 109u:. (FP
66). Although syotinl operating at freauencies btgvtca Loghz and
lolzhz noxmally usea an electrical conductive waveguide as a
txansmitting medium, conventional electrical conductiv; vaveguides
were not satis:actozy fsz tzanlnittiné ;nfoxnation at frecuencies

around lolshz. (FF 66).

.® ’ .
Producing a satisfactory transmitting media for frecuencies around

i

lolshz, as of May 1i, 1970, had been one of the moze difficuilt
pzxoblems in the development of an effective éptical cannu@catian
system. (FF 66). An opticil waveguidg to So a; effective

| tzansmitting media for an optical communication system, should
txansmit light wit#out excessive attennationéf;nd should not cause
dispersion o:x scattexinq of the transmitted light. In addition an
optical waveguide should aliow only preselected modes of light to

propagate along the fibex. (FF 6€7).

S/ Attenution is a property expressed by a number, which indicates the
ability of a matezial to tzansmit energy, unually a signal. The lower the
attenuation, the greater the amount of energy which will be transmitted
through the matexial. With respect to optical waveguide fibers, attenuation
is usuaily expressed in decibels per kiiometer (dB/km), expressed
mathematically as =10 x log (light output/light input). (FF 1ll).



I1. Infringement Tssue

A. Accused Pibe:rs

Respondents have imported five different types of optical
waveguide fiber: multimode fibers M=l and M-2 and single mode fibers

S-i, $-2 and $-3., (FP 8-10,12-49), Corning has chaxged the M=}, S-i,

S=2 and S=3 fibers with infringement of claim 1 and/or claim 2 of
the'9lS patent, (FF 50). Coining does not chaxge the M=2 fibex with

infringement of claims 1 and/or claim 2 of the ‘915 patent. (Fr 50).

The M=l fibez is a

(ep
9,45-46). It is a

It has a

(FF 9, 45-46).
The S=1 fiber is a

(FF 9, 30-31). It is

(FF 9' 30-31) .
The S=2 fibez is a

(FF 9, 34-35). It is a

(FF 9,
34=-35).,



The S-3 fibexr is a

B. Positions of the Parties

(Fr 9, 39=-41). It is a

{(FF 9, 39-41). Its

(FF 9, 39-41).

The positions of Coininq and respondents on the infringement

issuye can be summarized as folliows:

Fibex Caning
M-1
, and

hence M=l ijtorally
infringes claims 1
and 2 (CPH 26, 27)

S=1 ' .

S=2

_hence
S=2 ii1*ecaiiy
infri-.zms claim 13
ciai1= 2 is no%
iiteraiiv 1:.8ringed
because -2

J (ZPH 26, 27)

io

Respondents

M=l fiber is
Cotning is cleazly
estopped to assert the doctiine

of equivalents for the purpose
of including a

within the scope of the 918
patent claims in issue (RPHPE)

8=2 fibez is not within the scope
of the '915 patent claims in
issue through the doctzine of
equivalents hecause the S=2 °

{ RPHPE )



S=3 © 8=3 fibe:x S-3 fiber is not within the scope
of the ‘915 patent claims in issue
through the doctrine of ecuivaleat
because S-3 fiber has an

is the ecquivalent -
o of the fiber of
cla;ms l and 2 of
the '915 patent,. . ((RPHP 6).
CPH 28),

1. Corning's Argument

In support of Corning's position as to flbers M;l, s=1 and.s~2,
Corning a:rgues thaﬁ it is undisputed that . act§ as a dopant to
inczease the index of refraction; and that was in use as @
dopant within a year or two aftexr the application fox the '915 patent
was filed on May 11, 1970. Corning furxthez argues that U.S. patent

- 4,008,388 assigned to SEI and listiuglzeSpondeuts' witnesses Nakahaza
and Hoshikawa as co-inventors and which claim§ a priozty date in Japan
of October 13, 1972, (five months after the May 2, 1972 issuance of
the '91S patent) adds to the list of dopants "copied t:én the
1915 patent”. (CX 361, cover page, col. 4, 11 38-44), (CPH 27).

Referzing to testimony of the inventors, Corning admits that

was not mentioned as a dopant in the '915 patent because the
inventors had done insufficient work with as a dopant, when
the '915 patent was filed snd wexe not suze would work as a
dopant. Corning azgues howeve:r that methods did exist in 1970 for
getting into silica in appropziate guantities to act as e
dopant to alter the index of refraction and such methods weze taught
in the '915 patent (CPH 27); that even if was not known as e
dopant in 1970 and even if :o5uld not have been added as a

dopant in 1970, infringement is not avoided. (CPH 27).
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Corning atgues that the S-3 fiber "performs substantially the san;
function in eubstanﬁially the same way to obtain -the same xeluit' as
the optical vnvggu1d£ fiber compositions “litezally” claimed ia the
'915 patent. (ézavza). In support it arzgues that the refrictive
index differences of the S~1, S~2 and S=3 fibers axe identical, and
that respondents' Mx. Hoshikawa admitted at the heaxing that the S-1
fiber with the ‘ in the fused silica core raises the index
of refraction of the core a certain amount above that of the fused
silica cladding; that while the §-2 fih;x with the slightly lower

content of the fused silica coze causes the index of
refraction of the core to be slightly lowezr than the refractive index
of the core of the S-1 fibez, the same difference in the index of
refraction as 1# the S-l fiber is maintained in the $-2 fiber by

adding some

(CPR 29); that while the S-3 fiber has no dopant in

Accordingly, Cornming céﬁtequ that for each of
the S-1, S-2 and S-3 fibers the index of refraction differences
between core and Eladdlnq are virtuaily indential; that the index of
refraction difference in the S-2 and $=-3 fibers is achieved simply by
substitution of one d;plnt, - for anothe:
dopant, (CPH 29). Corning azgues that while the
915 patent specification refers to dopants vhich inczease the lndex
of refraction, the spe:ification does not exclude dopants which
decrease the index of refraction: that the inventors did not intend to
exclude dopants such as which decrease the lad;x of

refraction; that while at the time of filing the '915 spgcificntioa-on



May 11, 1970, . wag not known to the inventors, a2s a dcpant,

which : it was known that

would deczeaae.the Index of refraction: and that it was known to add

to the cladding of a fiber optic to control the :éfzactive
‘index thezeofvtCPH 29), Corning further argues that duzing the
prosecution of the ;915 patent, Corning provided the q.s. Patent
Office with the same definition of dopant as Corning assezt now, viz a
substance puzrposely added to pure fused silica to alter its refractive
index, but which does not absorb or scatter light to any appreciable
extent. Hence Corning concludes that its position is entirely
consistent with the position it took in 1970 and that the definltion
of dopant then, as well as now, included chemicals which

the index of refraction (CPH 29).

2. PRespondents' Argument

Respondentsva:que that Corxning's position that the '91S patent
claims in lssue cover any optical fiber whose coxe has a higher index
of refraction than its cladding regaxdiess of the means used to
achieve that difference ignozes the fact that the concept of cladding
an optical silica glass fiber core with a silica glass having a lowe:
index of refraction is not a Corning invention (RPHP 55. It is azgued
that Corning disregards the representations made to the United States
Patent Office by the iniento:s in the patent specification, and by the
Corning attorney, ﬁi. Zebrowski when he convinced the Patent Examine:x
to allow the '915’pateht (RPHP S, 6); and that the '91S patent
specificaﬁion'and-cliims, as well as the file history of the 915
‘patent limit the '915 invention to a fiber having a fused silica cozxe
doped with 6ne:o§ more compounds that increase its index of refzaction

and in an amount not'exceedinq 15% by weight with the cladding thereof
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being either pure fuseu silica or fused silica doped vith one or more
of such compound. (RPHP 6).
Respondents uzge that M-l and §-2 fibers are doped with ‘

and Corning is clearly estopped to assert the doctrine of equivalents
for the purpose of including a .additive within the scope of
“the '915 patent in issue., (RPHP 6). As to the 15% lipitation, they
state that today Corning is commercially marketing and has
camnexéially mazrketed in the past several fibers that use as
a dopant iln amounts |

(Tzx. 3188); that "Corning has {another] patent
that says that you use but it's got to be over 15¢" (Tr.
3ies). fhat patent has been identified as U.S, Patent 3,884,550 which
issued to the inventors .of the '915 patent on May 20, 1975 on an
application filed Jan 4, 1973, Hence respondents argue that since

obviously can be used as a dopant at over 15 pexcent,
could not have been contemplated by the '915 patent (T
3189). As far as respondents are ‘concerned there is "no magic above
1S percent” but Corning is making a clear statement in its '915 patent
that therxe is sométhing magic about 15 pezcent"E/(Tx 3189-90).
Respondents arxgue that the S-2 and S-3 fibexs canngt be brought

within the scope of'the ‘915 patent claims in issue through the
doctrine of ecuivalents; that the S-2 and S-3 aze

- doped - of the

8/ Coxning hag charged the M-i,S-1 and S=2 fibers which contain about 10
percent, about 6 percent and about 5 percent respectively of germania. (PP
46, 31, 35) with infringement of claims I and 2 of the '915 patént (FF 50).
It has not charged the M-2 fiber with infringement of the '915 patent because
the the M-2 fiber contains more than 15 percent germania (CPHB 26). The M~2
fiber contains about 20 percent germainia (FF 49).
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that the S5 fiber has an . an& that the S-2
fibexr - is doped with (RPHP 6).. It is axguéd that based
on the cleaz language of the claims added to overcome the prior act,
Corning is estopped té include such fibers within the scope of the
claims; that any othex interpretation would zecquize a holding that the
claimed language contemplates a dopant that dec:eales.the index of
refraction or a fiber core that is undoped, which is’ "éxactly contrary
to thé representations made to the Patent Office and that resulted in

the issuance of the '915 patent.,” (RPHP 6«7).

C. Corning's Burden

Coznihg has the burden of proving by a preponderance of evidence
that the respondents have infringed claim 1 and 2 of the '915 patent

because Corning is the patent owner, Envirotech Corp. v. Al Geozgs,

-Inc., 730 F.2d 753, 22i'USPQ 473, 477 (Ped, Cix. 1984); Roberts Dairy

Co, v. United States, 530 F.2d 1342, 1357, 182 USPQ 218,225 (Ct. Cl.
1976).

‘Generally, in order to constitute direct infringement, the alleged
infringing composition must be substantially similax in composition,
mode of operation, and resuits accomplished as the caﬁpoaition covered

by the patent. Weidman Metal Mastexs Co, Inc, v. Glass Master Corp.,

623 F.2d 1024 1030, 267‘USPQ i0i, 106 (S5th Cir. 1980), cerxt. deniedq,
450 U,.S. 982, 211 USPQ 400 (198i1). In applying this genexal test of
infringement, courts use a two step apalysis. The first step involves
an inguiry into whethe: =he accused device literally infringes the
patent in suit. 1If :ot, =hen the court's attention is directed to an
application of the doctri:e of equivalents.

As the Supreme Court desczibed iiteral infringement in Graver Tank

& Mfg. Co. v, Linde Air Products Co., 339 U.S. 605, 607, 85 USPQ 328,
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330 (1950): "resort must be had in the first instance to the wozrds of
the claim. If accused matter falls cleaxly within the claim,
infringement is made out and that is the end of it." (Emphasis added)

See also lLam, Inc v. Johus-Manville Corxp., 668 P.2d 462, 471, 213 USPQ

1061, 1067-68 (10th Ciz. 1982); Studiengesellschaft Xohle mbH. v.

Eastman Kodak Co., 616 F.2d 1315, 1324, 206 USPQ 577, 585-86 (Sth Cix.

1980): John Zink Co., v. National Airoil Burner Co., 613 P.2d8 547,555,

205 USPQ 494 500-01 (Sth Cir. 1980)., In other words, "{a] device may

infringe ... 'literally’ by matching each featuze of th patent clala

«.." Lam, Inc. v. Johns-Manville Corp., at 471, 213 USPQ at 1067-68.
In applying the claims in such a manner, the patcnﬁ claims axe always
to be read ox 1nte:p:eted'1n light of the patent specificatien.

Schrziber-Schroth v, Cleweland Trust Co., 311 US. 211, 217, 47 USPQ

345, 347-348 (1940); Adams v, United séates. 383 U.S. 39, 49, 148 USRQ
479, 482 (1966).  °

Direct infringement may aiso be proved undex the doctrine of
equivalents, No meie colorable depaétuze from a litezal teading of
claims will avoid infringement. Otherwise a patent would be turned

into a holiow thing,

D. Literal Infringement

Determining infringement reauizes claim construction as a

preliminary step. See, Fromson v, Advance Offset Plate, Inc., 720

F.24 1565, 1569, 219 USPQ 1137, 1140 (PFed. Ciz. 1983). 1If the
properly construed ciaims :ead on the infringing preduct, there is
iiteral infringement. However, to understand the meaning of ciaims
they must be constzued in connection with othe:z pa:ts‘ot the patent
instrument and with the cixct_mstances surrounding the inception of the

patent application. 1Id. at 1571, 219 USPQ at 1il42.

16



Interpreting claims 1 and 2 of the '915 patent in_;iqht of the
patent specitiéation‘gad the circumstances surrounding the inception
of the '915 upplic;tiqa, the Administrative Law Judge finds‘that
Cozxning has not ne€ its burden by a prepondenance of evidence in
proving that the M-1, S-1 and S-2 fibexs literally infringe, or fall
"cleazly® within any ofxthe claims in issue, While the optical
waveguide of independent claim 1 comprises a cladding layer formed of
pure fused silica or fused silica to which a "dopant material” has
been added and a core formed of fused silica to which a "dopant
matezial™ has been added (FF 64), ihe -pecificaticq does not dio;lola

as a dopant material for the core which is the dopant
material in the cores of respoundents' M-1, S-1, §-2 £1ﬁezl, and does
not disclose aé e dopant mat§:1a1 foxr the which is a
dopant matexial in the respondents 'S-2 fiber. (FP
65-88). If claims 1 an& 2 are limited to the dopant matexials
specifically disclosed in the '915 specification, without xeference to
eithex the file wrapper history ox the geae:ic natuze of the te:m
"dopant material”, then dopant matézials vohla'only be those that "can
be added to fuscd.silica in minute quantities to increase its irndex of
refraction to a pzédétezmlnéd level™ (PF 78), viz, 'muitivalont metal
oxides as titanium oxide, tantaium oxide, tin oxide, niobium oxide,
zizconium oxide, yttezbium oxide, lanthanum oxide and aluminum oxide"
(PF 78) or dopant materzials containing aikali ions as "cesium and
zubldiwm" (FF 78).

Admittedly the term "dopaut material" is a genexic term.

However, the testimouy :onclﬁsively establishes that at the time of
the May 11,,1950 filing of the '915 application, while germamia used

in the cores of the M-], S-i and S-2 fibers was not excluded purposely



from the 'S15 specification, there had been insuffic;eﬁt work

performed with at Corning to name it as a “"dopant material®”
(PF 301,315): that neitherx 1nventoz‘uiuzez noxr ;nventgx Schultz knew
about dopants as ﬁ;ed in the , of the S-2 fiberx, that

the zefractive index of ‘ nor had they
conducted any expeximentatipn with dopants which
(FF 307, 310, 312, 313). Moreover the

recoxd.qoes not establish that vas considezed by ;nyone;to'be
within the genexic term "dOpa$t#matexial' when the '915 application

"
was filed on May 11,_1970.-(

Accordingly, the M-1l, S-1 and S-2 fibers do not fall "cleazly”
within any of the claims in issue. Corning has not met its burden in
establishing a literal infringement of the claimed subject mattex in

issue,

E. Doctrine of Equivalents

The role of the doctrine of eguivalents in modern patent lav was

spelled out by the Supreme Couzt in the classic case Graver Tank &

Mfg. Co. Inc. v. ﬂinde Air Products Co., sSupra where the Couxt stated:

Originating almost a century age in
the case of Winans v, Denmead, 15 How
330, it (doctzine of ecuivalents)

has been consistently applied

by this Court and the lower federal
~courts, and continues today ready

7/ There was testimony that a Dr. McChesney believed he had invented a

bette:x dopant than titania which was and that "he was able to make
low iloss fibers of . " (Macedo, Tr. 2817), The Administzative Law

Judge finds the record absent any contemporaneous documentary evidence about
the McChesney invention. There is nothing in the record to establish the
timing of this McChesney invention.
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and a...lable for utilization
when the proper cirumstances
for its application arise. 'To temper
unspazing logic and prevent an infringe:x
from stealing the benefit of an inven-
‘tiom' [quoting from Judge L. Hand in
al writer Co. V. Remington Rand
. 168 F,2d, 691,692, 77 U.S.P.Q. 517
. 518 (2nd Ciz. 1948)] a patentee may
invoke this doctrine to proceed against
the producer of a device 'if it performs
substantially the same function in sub-
stantially the same function in substant-
ially the same way to obtain the same
result.' Sanitary Regrigerator Co. V.
Winters, 280 U.S., 30, 42 ({3 USPQ 40, 44).

1. Claims 1 and 2 in Issue
Regarding claims 1 and 2 in issue, no argqument has been made by

Corning that the particular components of the claimed waveguides, in
and of themselves, were novel. Fused silica and doped fused silica
weze known when the '915 application was filed on May 11, 1970. (PP
155). Also, it was known since 1954 that introduction of a matezial
as into ceztain gi;sses affects the ;ndex of refraction of
the glass. (FF 310).

No’azgument has been made Ly éo:ning that optical fiber with a
clad¢1ng of txaispazent matezial of lower refractive index than that
of the fiber was novel. Such fibers were widely used when the '915
application was filed on May 11, 1970. (FF 237).

Invention of the claimed subject matter is in the combination of
particular materials used in the claimed optical waveguides such that

_4n optical waveguide is ézovided whezein, as the claims specify, the
index of zefzra:-tion of the core of the waveguide is of a “value
greater than the index of refraction of ... [its] cladding laye:z".
(FF 64). ﬁot denied by respondents, with xespect to each of the
accused M~1l, S$-1, S-2 and S-3 fibers, is that the index of refraction

of the core or cente: tegion of the accused fiber is of a value
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greater than the index of refraction of the ;uz:eundlnq zegion orx
cladding of the_fihez. ”

As of the May 11; 1970 £iling date of the '91S application
insufficient wozk h;d been done at Corning to name in the ;915
application - as a dopant material which the accused M=-1, S-1,
and S-2 fibers use in thei: to attain a

(FP 301). 1In
addition vhile the claims in issue specify adding dop;nt matezial to
the fused silica core to attain a refractive index value greate:r in
the core than in the cladding, they do not state adding

to the 4 e
of the eithex over the
as with the accused S-3 fiber, or over a
as with the ncculed's-z fibez, to attain greate:
in she than in the _ Accozxdingly,

the doctzine of equivalents has to be considered to determine the
coverage which the claims in issue ihould have, Should the claimed
invention include a fused silica optical waveguide containing a dopant
so as to selectively increase the refractive index the core of the
waveguide over tpé refractive index of the cladding, irzespective of
the means used to obtain the relective differxence? To arzive at an
answer, the context of“the ‘915 patent specification, the prosecution
of the '915 application, inciuding the cited prior azt, and the
particular circumstances of the case must be looked at. SSIH

Equipment S.A. . v. U.S. Iatecrnational Trade Commission, 718 P.24 365,

218 USPQ 678, 688 (Fed. <ir. 1983), Sealed Air Corp. v. U.S.

International Trade Commission, 645 F.2d 976, 209 USPQ 469,476 (CCPA
1981). '
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2.. The '91S Specification

The specification discloses a “"completely new and novel approach
... taken as to the type of material to be used in the production of
optical vlvbgu;dea.' '(rr 73). Contrary to the soft and easily worked
materials normally used/in the production of optical wfvequidon, it
was discovered that sub;tintiallyvpuxe fused silica, containing uo‘
impurities in an amount greatez than 0.l1% by weight except foz
hydxcgén-oxygen groups, and which ls exézemcly haxd and difficult to
work can be,economically auﬁ readily used as a material from which the
claimed optical waveguides can be produced. (Fr 73),

The specification discloses that many of the difficulties norsally
encountered in the fo:mftioh of waveguides can be substantially
eliminated if both the core and the cladding laye:z possess similaz
physical chazacteristic$ such as viscosity, softening point and
coefficient of expansion. (FF 73), Significantly it discloses that
if a very small yet pxécise diffezence can be maintained between the
indices of refraction of the core and of the cladding layexr the
diamete:r of the.coxe may be made proportionally largex and therefore
more easily cong:é;led. and the waveguide will stiil maintain its
ability to limit ;1ght propagation to preselected modes. (PP 73).
Also signiticant.axe the finding of the inventors that pure fused
silica has a veéy p:eaictable index of refraction,and thexefore adding
a pxe;ise pexcentaée by weight of doping matezials to puze fused
silica will pxcduée'"doped fused silica" with an index of refraction
predictably highex than that of puze fused silica: that because of the
high purity 1evgl éf"fuaed silica, only 2 minimal amount of doping |

material will be necessary to cause an appreciable change in the index
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of xef?action.'v(F? 75,. In addition the inventoxs diiclcced that
pure fused silica has excellient light tzansmission auaiities:ih that
ab;sxption of light epexgy and intzinsic scattezing of light by the
natexiai is excepticnally low, and that a waveguide once formed of |
puze fused silica pciuesaes the cuality of being higﬁly zesistant to
damage from high temperatures, co:zoaivg atmospheze ag§ other seveze
environments because pure fused silica is sﬁch a haxd matezial. (PP
76). |

The inventors chaxacteziz?d theix invention'as coﬁpziling a
cladding layer formed substantially from pure fused silica, and a‘coxe
formed from fused sl}ica doped with one or more doéinq matexials “"so
as to séiectivuly increase the index of refraction abo?e that of the
cladding.” (FF 72). Fused silica slightly‘doped with a dopant |
material or combination of dopant matezials may belused as the
cladding material. (FF+72). |

In one embodiment a desired dopant matexial ox c;ubination of
dopant materials is added to the core "in tﬁe amount effective to
inczease the index of refraction to the desired level_above that of
the cladding layer." (EFF 79). A specific example shows the index of
refraction of an optical fiber zore was appxoxinitely i.466 while its
cladding had an index of.xefzactlon of appxéximately 1.4584.‘ (rr 81).

To the Administzative Law Judge the '915 specification cleaxly
teaches a pure fused silica optical vaveqﬁide fiber with the greate:x
:efzactive‘index of a fused silica core, as compared to ﬁhe,:etzlctivo
lndéxnof @ fused silica ciadding, selectively controlled through the
use of doéant matexlalﬁ. Respordents’ M-l, S-l, s-é and S-3 fibezs
axefpuxe fused‘silica op:i:;l wavegquide fibers with a g?eate:

refzaétive index of a fused siiica core, as compared to the refractive
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index of a-fused silica cladding selectively cont:olleé through the
use of dopant materials. Admittedly the specific means utilized by
the invenmtors inm the '91S specification to contzol selectively the
refractive index difference between the core and cladding diffexs from
the means specifically utilized by respondents. However, a patentee
should not be limited in the coverage of his claimed invention to the

specific embodiments disclosed in a specification Continental Pape:x

'Bag Company v. Eastern Pape: Bag Company 210 U.S. 405, 414 (1908).

Infringement is not avoided 1f the accused means and the patented

- means perxform aubatanﬁlnlly the same functiom in substantially the
same way to obtain the same resulit. In this investigation the means
used by the inventors and the means used by respondents change the
index of zefzaction of fused silica fibers and both means selectively
contzol a zefzacgive_lndex diffezence in the core and cladding of the
fiber which is cxiticak'to the claimed invention. (PF 32, 33, 36, 37,
38, 42, 43, 44, 47, 314, 311).

3. The Prosecution History

The only independent composition of matter claim in the '915
application a; £filed was directed to an optical wavequide compzising a
¢ladding of pure fused silica or doped fused silica anﬁ a cote of
fused silica ddp;d'to a degree in excess of the cladding layer so that
gho core's index of refraction ls greater than the index of refraction

_of the cladding (FF 89). In a Patent Office action dated Mazch 29,
1971 the Patent Examiner rejected this claim and dependent claim 7,
identical with claim 2 is issue in the investigation, as angicipated
under 35 U,S.C., 102 over Flam et al U,S. Patent No, 3,542,536. (FF
o1).

The Examiner rejected other dependent composition ciaina,-vhich.

specified dopant materials, under 35 U.S.C. 103 over the rian eé al
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patent stating that doping materials are a natfcx of choice and
obvious ovez'nitezlalsldisclooed in the rlam et al plt;at. No
unexpected oI iqucvné results were seen in selecting a particulaz
dopant material. (FF 91).

The !xaniae: cited Koester et al U.S. Patent No. 3,445,785, which
issued on May 30, 1969 on an application filed August 5, 1963, and
said it disclosed ytezrbium doped glass for use in xod-like lasezs.
(FF 91, 269). A Seitz U.S. Patent No. 3,533,013 which issued on
October 6, 1970 on an application £11§d Mazch 23, 1967 was said to
disclose at col 3 that a variation of doping concentzation produced a
variable index of refraction. (FF 91, 272), |

The Flam et al. patent which issued on Novembe:x 24; 1970 on an
application filed September 1, 1967 discloses a method of forming an
optical waveguide by changing the xofzaétiv! index ip the intezio:
localized region of e sdlid optical dielective material by irradeaticn
such that theze is a difference in refractive indexc between the
interior region and the remainder of tho diohctivc satezial. (f!
275-278). The irradiation is said teo pe:nlt tbc guiding of optical
enexrgy. (PP 275).

In an amendement filed June 14, 1971 Cozning azgucd that the
‘clained inventicn taught an optical waveguide having a cladding laye:
formed of pure fused sill ca or slightly doped fused silica and a cote
formed from fused silica doped with one or more doping matexials so as
to "selectively increase the index of refraction above that of the
cladding". (PP 94); VCOnsistent with the teaching of the °'915
specification} Corning further argued that the "new and novel
appzoach” of producing opti cal wavequide from fused silica resulted in

the production of superior waveguides which could mot be produced from
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the soft and ’elsi’ly worked materials nomgllf used; that fused oli.lica
whicﬂ is extzxemely haxd and difficult to work would ﬁéz normally be
considezed a sn;gablé material for use in the formation of optical
waveguides which ai§ pormally drawn down to very small. diameter and
must have very small differences in the index of refractiom of the
cladding and the core; that the difficulties noxmally encountered -in
the formation of waveguides can be substantially eliminated if both
the core and the cladding layer possess similax chazactezistics such
as, for example, viscosity, meiting point and coefficient of
expongion, that fused silica is readily obtainable with exceptinally
high purity; that it had been found that fused silicq. in puze forms,
has a very pxedictable_in&qx of refraction, aﬁd thnt,'the:oto:o,
adding a precise percentage by ueight'ot doping ﬁ‘ﬁe:inl to fused
silica wiil produce "doped fused silica®™ with an index of refraction
predictably higher than‘that of pure fused silica; that, because of
éhe high purity level of fused sillcg, only minimal amounts of doping

ma:ezialhwas necessary to cause an appzeciabie chlnge in the index of
| zefraction, (FF 55). h

While Cozning axgued in the amendment filed June 14,1971, that a
dcpiﬁq material tb‘ﬁ increases the index of xef:action'ot the coze of
the optical waveguide fibezr "is ablolutoly.essentqu", that conclusion
was premised on the a:qﬁgent that an optical waveguide according to
the claimed '91S§ 1nv!nt1§n wiil not work "unless the index of
zefraction of the core is greater than the‘lndex‘qt refraction of the
cladding.”" (FF 97).
The Examiner in a finai rejection dated Auéﬁstile, 1971 ignin

rejected clalmsfl and 7 under 35 U.S.C. 102 as anticipated bYRtBC Plam

et al patent on the basis that the Flam et al waveguide coxe is
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inhezently dopéd with izxadiating atomic parties which axe used to
alte: the refraction index. (FF 98), Claims ! and 7 weze also
rejected under 35 U.S.C. 103 as obvicus over Flam et al because these
claims 4o mot name iny dopant materxials and one skilled in the a:zt
would zecognize that the core of the Plam et al waveguide is obviously
doped with ieaniE pazticles. (FF 98),
By an amendment filed October 13, 1971, Corning amended original

claim 1 so that it read:

An optical waveguide comprising a cladding

layer formed of a matexial selected from the

group consisting of pure fused silica and

chemically doped fuse silica, and a core

formed of fused silica chemically doped

to a degree in excess of that of the cladding

layez so that the index of refraction there-

of is of a value greatex than the index of

refraction of said cladding layer.

PP 99), . ¢« -
Significantly, Cozning in the amendment filed October 13,1971

azqued that the izrzadiation of a base material with subatomic
pazxticles as disclosed in the Flam et al patent, is clearly not doping
as that term is understood in the azt, and that it is unmistakably
cleax that such izzadiation is not chemical doping. Doping was said
t0 be as defined in "The Condensed Chemical Dictinmary”, 7th Editien,
by Rhienhold Publishing Coxporation as the

"Controlled intzoduction of trace

impurities into ultrapuze crystals

in order to obtain desired physi-

cal properties, especially elect:rical

properties.,” '

It wvas pointed out that the "American Heritage Dictionazy of the

English Language.” defines a dopant as

A small quantity of a substance such
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‘as phosphorous, added to another sub-

stance, such as a semiconductoz, to

altexr the lattexr's properties.”
(FP 101). Moreover Corming, through a Rule 132 affidavit filed with
the Octobe:x ;3, 1971 amendment, stated that the processes described in
the '915 patent specification and the Flam et al. patént were entizely
diffezent:‘thag change‘in the index of refraction of glasses acted
upon by these two processes is brought about by entirely different
means; that a éhange_ in the index of refraction brought about by
chemical doping aa,deécxibed in the '915 patent specification is
'pzlncipally due ‘to the presence of an impurity, namely ‘hy the
presence of an element ox chemical compound introduced into the
glass;" thﬁé a change in ghe index of refraction due to izzadiation as
desczibed in the Flam et al. patent is brought about by a chanéo in
the density o£.the mategzial and structural displacement of the atoms
or moleculgs out of their lattice positions as a result of radiation
damage: that the pzocesé of “chemical doping" employed in the '91S§
patent application is cleariy undezrstood in the agt to mean the
intzoduction of chemical elements or compounds into a base material
for the purpose of affecting properties of the nateziai by viztue of
the presence of such eiements or compounds therein." (FF 102).

As Corning argued in its October 13,1971 filings, the means
ulitized by it in the claimed invention for changing the index of
':etxlction of puie fused silica is a chemical impurity (dopant) which
is addeqd to the puzebfused siiica. Respondents, in the accused
fibers, add an impurity (dopant) to change the index of refraction of
puze fused silica.

By Patent otfice action dated November 9, 1971 the Pitent Examinex

stated that all 6£ the claims were allowable and that an ixllinex's
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amendment will follow. (PF 105). The Examiner's amendment dated
November 17, 1971 further amended claim 1 then in the application to
read as claim 1 of the '915 patent. (FF 105). In effect what the
Examine:z's a-endnenﬁ did in amending the claim was to delete the terms
"chemically doped fuged silica” and ”fusid silica chemically doped”
and substitute thezefore “fused silica to which a dopint saterial on
at least an elemental basis has been added” and also to include the
phrase "sald coxe being formed of a least 858 by weight of fused
silica and an effective amount up to 15% by weight of said dopant
atter matezial. (FF 105). | _

The Examiner's amendment followed telephone intexviews which
Corning's attorney Mz, Walter Zebzowski had with the i:lllncz on
November 8 and 12, 1971f1n which Mx, 2cbzovck1 agzeed on the
amendments (FF 105). A'menozandun prepared by Mx., Zebrowski dated
November 8, 1971 and cﬁntempo:aneoully with his chenbex‘s, 1971
telephone interview with the Patent qffice Examinex :’nted that on
November 3, 1971 he had interviewed the !xlninoz‘and that they
discussed the anéndnents which Mr. Zebrowski ﬁ;d submitted eaxliex
with @ Rule 132 affidavit by Herbert E. Rauscher; that the Examinez
was agreeable to aii the amendments and the affidavit except that he
was still not convinéed that distinguishing the doped fused silica in
claim 1 aa.“thnicaily' doped fused silica would avoid the Flam et al.
zefe:eace.  A?éq:dinq to the the memo, Mx. Zebrowski made several
suggestions to ghe Exanlnez,_ncne of which appeared acceptable to hin
until Mz. Zeb:owiki proposed what was stated in the Examinez's
amendment. (FF 109).

On-pecepbet 7,1971 a notice of aliowance was mailed, (FP 106).

The '915S patent issued on May 2, 1972, (FF 106).
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It is abundantly clear from the proecution history of the '91S5
patent that the‘a:gumeat before the Patent Office on which Coxning
ultimately'p:evalléd;iﬁvolved making an optical waveguide gsing fused
siliéa asvthé cladding and as the core thus giving both cladding and
core similar characteristics; that it was essential to have a
selectivel§ highez'iﬁdei'of refraction in the coxe thah in the
cladding but with the difference in the refractive indices small; and
that miﬁimal amounts of impurity (dopant) added to fused silica can
result in a pxedictable’zef?active index difference between the fused
silica core and fusgd silica cladding.

The Administzative lLaw Judge recognizes that Co:ning in the '915
patent prosecution argued that the particular combination of elements
recited by original cla;m 1, which included a core formed of fused
silica doped to a deézeg in ekcess of the cladding layer so that the
refractive index of the core is greater than the refractive index of
the cladding (as does ciaim 1 in issue) "is necessary" and "absolutely

essential” to overcome all of the prior arxt disadvantages (PP 95, 97):

that in respondents' S-3 fibez dopant is ‘ and
~is added to the as it is to respondents' S-2
-to that

used in respondents'’ M-1, S-1 and S-2 fibers to increase the
indices of refraction of the cores was not known, as a dopant when the
‘918 agplic;tion was fiied on May 1, 1970, _However, in applying the
doctrine of equivaients, =he Administrative Law Judge is guided by a
corollary rule, soundiy developed frxom the sensible proposition that
some inventions'py their very nature deserve a liberxal constzuction of
the docﬁ:ine'ofjecuivalents; that if a patent is of pioneexing status,

the patent is aliowed a wide range of equivalents, and if a patent is
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a nazrow patent or the art is crowded a patentee is only allowed a
corzesponding narxow range,
The concept of a "pioneer"” patent was recognized by the Supzeme

Court in Morley Sewing-Machine Co. v. lancaster, 129 U.S. 263 (1889)

wheze the Couzrt, in reversing a finding that infringement of Mozley's
patent on a button-sewing machine was avoided by ceztain mechanical

differences, stated:

Morley, having been the first pezson
who succeeded in. producing an automatic
machine for sewing buttons of the kind
in question upon fabrics, is entitled
to a liberal construction of the claims
of his patent., He was not a mere ime
prover upon a priorx machine, which was
capable of accomplishing the same
genezal result, in which case his claims
would properly receive a narzower intex~
pretation. This principie is well
settled in the patent law, both in this
country agd in England. Where an inven-
tion is one of a primary chaxacte:, and
the mechanical functions perxformed by
the machine aze, as a whole,entizely
new, all subsecuent machines which
empioy substantially the same means to
accomplish the sauve zesult aze infringe~
ments, although the subsecuent machine
may contain impzovement in the sepaxate
mechanisms which go to make up the -
machine. (129 U.S. at 2733) '
The Couzrt of Customs and Patent Appeals has defined a pioneex invention as an

inventon performing a function never before performed. Sealed Ai:r Cozp. v.
U.S. International Trade Commission, supra 209 USPQ at 477.

4. The Pioneer Status of the '915 Patent

It had long been observed that light can be guided through a
txansparxent medium which is surrounded by anothexr medium of lowe:x
refractive index. From this, it was zecognized that glass in a
flexible fiber form in an air atmosphere serves as a conduit for light

wave, (FF 217-219). 1In the i950's the idea of cladding an optical
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waveguides was old. (FF 220). Moreover, with the inveption in the
19608 of the lasexr, which provided a controlled source of liéht upon
wvhich information ceuld be supplemented, intezest in lightwave
compunication systems grew, (FF 225).

AAs early as 1963 researchers at Bell Telephone Laboratories
directed their attention towards development of a suitable medium or
pipe for tranmission of lasexr pulses. (FF 227). A Bell patent issued
in 1969.on appiications filed‘in the mid sixties for an optical
waveguide design which was said to control the dielectric constant of
‘the wavepath, (FF 227). Researchers at Bell Labs also investigated
various system of light-focussing gas and glass lenses arxxanged within
metal pipes, designed to guide beans of iight axound cornezs and to
counteract the tendency of light to spread, while avoiding the high
qttenuatiop of glass fi?e:s. While such focussing systems worked,
they were costly and neezlylimpossihle to maintain over ‘a reasonable
period of time., (FF 227).

In 1965 an article was published on an anaiysis of liéht signal
propagation in a giass fiher with a graded index core., (FF 226).

Also in 1965 scientists were forming iuminescent glass fibers with a
centzal core of vitzeeus-silica'containing a rare earth oxiQe and an
outer sheath containing substantially no rare earth oxide. Thus a
patent application filed in the United Kingdom on Maxch 29, 1965
1,113,101 (u.x. 'io0: patept) published on May 8, 1968) and based on
several United States appiications fiied on Marxch 27, 1964 (FF
239-252) disclosed iuminescent giass fibers comprising a centrali core
of vitreous silica containing a raxe earth oxide in amounts of 5 to
5000 rare eaxth atoms per miiiion silicon atoms and an cuter sheath of
vitreous silica containing substantialiiy no :arxe earth oxide.  (FF

239-252),
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The outer sheath could be.:eadily temoved, if necessary, by grinding.
(FF 245).

In the U.K. ''10]1 patent raxe earth oxides, such as lanthanum oz
yttexrbium oxides, specifically described as dopant materials in the
'915 patent (FF 78), as well as oxides of prasecdymium, neodymium,
samaxium, euxopium, gado.iihium. terbium, dysprosium, hoimium, exbium,
thulium, lutetium or promethium may be used in the disclosed
compositions. (FF 241). The silica glass fibers containing the zare
earth oxides with the silica sheath in the U,K. '10l patent can be
used in various iuminescence devices and while |
they cannot be used as cathodoluminescent fibers by bombaxdment of
elections though the sheath since the e;ectxons will not sufficiently
penetrate the sheath, théy can be so employed v bombazdment of the
end where the iuminescegce glass with the rare earth oxide is
exposed. Then only the end of the fibexr wiil ;uninscence.‘ (PP 243).
Cxitical to the compositions of the U.K. 'l0i patent is the use of
raze earth elements in the form of oxides to promote absoxrption of
light through which 1um1nsec§nce is ohtqined; This is to be avoided
in an optical waveguide fiber. (FF 246).

In 1966 a search was going on by the British Post Office for a
useful long distance light guiding structure, The goai val.tefachieve'
a structure capable of tzansmitting 1l pezcent of the liight irnput ovex
d distance of one kiiometexr. (FF 154). Such a structure would have a
iight aﬁtenuatiop of oniv twenty decibeis per kiiometer (204B/km),.
(FF 154). 1In 1966 a =vypicai form of fiber optics had an attenuation
of approximately 1000 dB/km. Tﬁis meant that over a distan;e of 1
' 98

kiiometer, a 1000 dB/km conventional fiber couid transmit only 10”

percent of the input light, 98 orders of magnitude below ﬁhe desized
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1% or 20.4B/Xkm. ' (FF 154). Putting it another way the advance from a
convnntionaLugiala fibex optical with an attenuation on the oxder of
1006 db/km to an optical waveguide of 204B/km required a 50 fold
improvenent. (!?'h$4).

A Rao-Hochham article published in July 1966 identified some of
the problems to be ove:ééme-in obtaining a glass optical waveguide
fibex. (FF.229-238). It was disclosed that a dielectric fiber with a
refractive index higher than its suzzounding xegion is a foxm of’
dielectric waveguide which iepzesents a "possible medium" fox the
guided transmission of energy at optical frecuencies; that the best
transparent "low: = loss” materials were polymethyl methacrylate and
polystyrene; that the best-aﬁso:ption coefficient foxr élals gives a '
bulk loss of about 200 d;/km: that theoretical and experximental
gtudies indicate a fibef of glassy material constzucted in a cladded
stzucture.with a.ceztain core diameter represents a "possible
practical®™ optical waveguide with important potential as a new form of
communication medium. (FF 230). The autho:s poted that the "crucial
material problem" .appears to be one which 15 difficult but not
impossible: that the goal of attaining a recquired loss figure of
around 20.4db/km . is "much higher"” than the ilowexr limit of loss figure
imposed by fﬁndamental mechansims. (FF 230 ).

¢ ~Im 1966 pure fused silica glass with good ultza violet
trxanspaxency was used in appiications where such transpaxency vas
needed. (PP 155, 283). Moreover as eariy as 1954 titania doped
Silica systems were known as. (FF 155). In a U.K. application filed
in 1968 Kao referred to “:onveﬁtional" cladding materiai for glass‘
‘fis;gsuis beinqia;;the:'qias; of‘iowez refractive index (FF 155),

M~ v - .

Kao aliso observed that the cladding of optical

33



£ibers with a téanapaxent medium of lower refractive index than that
of the fiber material was "widely used” in fiber optics to eliminate
light losses and contamination suffezedvat the fibex-aix intezface of
uncoated fibers. (PP 237). Stili Kao, who presumably is @ personm,
having at least "ordinary skill in the axt to which said subject
matter pertains” and who was working in communication (PP 236) offezed
in the 1966 Kao-Hockham articie no practical solution in meeting the
204B/km goal, said nothing about using a doped silica im an optical
waveguide and pzoceeded.to propose in 1968 the light transmitting
fibre core is clad with ice. (FF 237, 238).

In 1966 inventor Maurer decided to investigate the properties of
and to evaluate, Coxning glasses for the use posed by th§ Bxitish
Patent Office. (FF 154). Working with invemtor Schultz who joined
Corning in August 1967, they developed an optical waveguide having a
éoze glass composition ;f 3 Qt..t titania - silica which exhibited an
attenuation of 20 dB/km, the goal set by the Bzitish Post Office. (FFPF
153-185). Cozning internally epozted this achievement in a zepoxt
dated January 26, 1970 and noted that this optical wave guide f£ibex
met the project goal. set up 3 years Aago for a pzactical wawveguide
systenm, (PF-183),§/ Such fibers were loaned to reseaxchers at the
British Post Office, lLondon and supplied to Bell mbou;@iu, Muzzay

Hill, New Jersey and these reseaxchezs confirmed the total attenuation

of 20 d&B/km. (FF 190).

8/ In Corning’'s proposed finding 48, Corning alleges for the claimed .
invention of the '9i5 patent, a conception date of Mazch 1, 1967 and an actual
zeduction to practice by August 1, 1968. The Administzative lLaw Judge makes
no findings with repect to any conception and actual zeduction to pzactice
dates,

34



The 20 df/kb oﬁticai'waveguide system was the break through many
communication systems were waiting for. (FF 190). At 20db/km, fibezs
could begin to be considered for long—distance transmission of light
and to be éo-potitive with metal wires, cables, and microwave relay
(FF 191). An optical'vaveguiée, as a satisfactory transmitting media
for frequencies around lﬁlshz, and which allowed only preselected
modes of light tb propagate a;ong the fibex had been produced. (FF
67).

Coining;s development of optical waveguide fiber whose attenuating

‘loss was only 20 dB/km enabled fiber losses to be further reduced
steadily. (FF 192). Progzess in the science and technology of fibe:z
tzxansmisgssion developed thereafter along a broad front. (FP 193).

Ovexr 99% of all optical Qaveguide fibexs which have been made and sold
commercially in the worid have been formed with doped fused silica,
Soped fused silléa opti;al ;uveguide fiber has led to a muitimillion
dollar indust:ry wheze'sdme fifteen yeaxs ago there was industry at
alli. (FF 66, 67). | |

Acéoxdingiy, the Administrative Law Judge finds that the record
establishes that tﬁe ‘915 patent is of pioneez status,

S.

Respondents, citing Haliiburton Oil Well Cementing Co. v. Walkez,

329 U.S. 1, 13 (1946); Roweil v, Linsay, 113 U.S. 97, 102, (188S):

Fuller v. Yentzer, 94 U.S. 288, 297 (1877); Gill v. Wells, 89 U.S. (22

Wall.) 1, 15,(1874); Gouid v. Ress, 82 U.S. (15 wall) 187, 192-194,

(1i892); Seymour v. Osborne, 78 U.S. (1i wWall.) 33, 42 (1871); Lasex

Aligrment, Inc. v. Woodruff & Sons, Inc., 491 F.2d 866, 873 (7th Ciz.

1974); and Kemaxt Coip. v.‘Pzinting Azrts Researxch lLabs,, 201 F.2d 624,

630 (9th Cir. 1953), argue that cantot be included within the

ambit of claims 1 and 2 in issue because could not be used
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for the purpose of the invention "as of the time of the issuance" of
the '915 patent. (RPHP 8). Hence it ié azxgued that accusog M-1, S-1
and S-2 fibers avoid infringement. '

Contrazy to :c:ééndents' urgings, a - gilica
glaaa ‘blank was successfully produced and dzawn into a multimode
optical waveguide by Coxhing priox to the May 2, 1972 insuance of the
'915 patent. (FF 304). Still the zecord is conclusive that,
is not listed as a dopant in the '915 patent (PFF 299); that
insufficient work had been done at Corning with " when the '915
application Qas tilgd on May li, 1970 to include it as a Qcpcntl{n the
application as filied ’(fF 301); and that as of May 11, 1970, Cozning
had only made fibers containing titania doped £ul§d liiicl,
alurina-doped fused s;liéa and zi;onia;quod fused silica. (Fr

308).9/

q-

Language in the cases cited by respondents supports zespondents'’

argument. Foxr example in Gould v, Ress., the Supreme Court stated

that if an alleged infringer substitutes one éf tﬁq ingredients of a
patentee's patented combination with one vyiéh.Qla old "but wvas not
known at.the date of the ... fpat?ntco‘;l invention as a propex
substitute for the émitted ingredient, then he does not infzinge."” ’82
U.S. st 194, Mozeovez,.in the Grave:r Tank case, the Supzreme Couxt, in
detezmining eauivalenta stated an 1npo:tant factor to be considezed is

“whethex pcxsona xeasowab;v skiiled in the act would have known of the

o/ There is testimo:y =hat Corning did mot include "~ as @ dopant
material in the '915 appiication as fiied because insufficient work had been
performed with it. (FF 308). Corning however, did include oxides of
tantalum, tin, niobium, ytterbium and lanthanum even though it had not made
optical waveguides fibers containing such oxides. (FF 308.)
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intexchangeability of an ingredient not contained in‘tye.pitent with
one that.was.® Id. 85 U.S.P.Q. at 331. When the '915 application vas
filed on May 11, 1970 inventors Mauxer and did not considei_'
intexchangeable with the specific oxides named in the '915
specification. 19/

Despite the cases :élied on by respondents a numbex of ccd:t
decisions have adopted a contrary view, viz. that the alleged
equivalent need not exist or be known as an equivalent at the time the
inventicn was made..

In Morley Machine Co. v. Lancaster, supra, the Supreme Couxt in

finding "infringement stated that the important factor was that the
accused ‘dnd ‘claimed mechanisms performed each the same funcfion in
substantially the same w;y and aze coubiped to produce the same result
even though the accused mechanism may have been unknown at the tiﬁi

. \J

the claimed invention was made., Id. 129 U.S. at 284,

See also Edison Elec. Light Co. v. Boston Incandescent Lagﬁ CO.,'SZIF;

397 (C.C./D. Mass 1894); Techincal Tape Corp. v. Minnesota Mining &

ME§. Co.,”247 F.2d 344, 350 (2nd Cir. 1957), cerxt. denied. 355 U.S.

952 (1958); Pinkelstein v. S.H. Kxeis & Co., 1i3 F.2d 431,433 (Zﬁd

Cir. 1940); lockheed Aircraft Cop. V. United States, 553 F.2d 69,84

(2nd Cix: 1977); Watexproof Insulation Corp. V. Insultating Concrete

Corp., 153°F. Supp. 626, 114 U.S.P.Q. 265 (D.C. Md. 1957); Diamond

Int'l Coip. v. Maryiand Fresh Eggs, Inc., 374 F. Supp. 1223, 182

U.S.P¥. 147 (B.C. Maryldnd 1974}; Slaytex & Co, V. United States

10/  Commercial ‘production of optical fiber by Corning, did commence at ieast
in 1972, (FF 297). Optical fibexr was first produced by SEI in 1972 and its
commerciai production of optical waveguide fiber did not commence until 1976,
(FF 296). .

-
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Insulation Cozgézltien, 20 P, Supp. 376, 380 (S.D.N.Y. 1937){

~ Inteznational Nickel Company v. Ford Motor Company, 166 P, Supp. 551,
$64 n. 15 (S.D.N.Y, 1958).

In Hughes Airxcraft Co. v, United States, 717 P.2d 1351, 1362, 219

USPQ 471, 481 (Ped. Cir. 1983) the Federal Circuit stated that “An
applicant for patent ... is not recquired to predict all future
developments which enable the practice of his invention in

substantialiy the same way”. This language was quoted with approval by

the Fedezral Circuit in Kinzenbaw et al v, Deer & Co. (Nos. 83-1424
and 84-523), slip opinion at 14 (August 7, 1984).

A Pedexal Cizcuit case of particulaz import is Altas Powde:

Company v. E.I. DuPont De Nemours et al., (No. 84-504), slip opinion

(Decenbexr 27, 1984). The similarities in that case to issues in this

ipvnntigntiqa aze stxik{ng. In the Atlas Powde:x case in eazly 1966
Atlas' inventor Bluhm fozmuiated an initmately mixed vntox-ia-bil,
water resistant emulsion blasting agent which was sensitized with
entrapped air zathe: th#n high explosivit oz chemicals. fbo emulsion
blasting agent was the subject matter of a patent which issued on June

3, 1969 and was in issue in the Atlas Powder case. In 1976 DuPont

formed a team to study the fenizbility of an emuilsion blasting

agent. This team succeeded in making a water-in-oil emulsion blasting
agent which DuPont began gaking and selling in 1978 and which ied to a
suit for infringement against DuPont by Atias. The district judge
found DuPont's products infringed ciaims of the Bluhm pct,nt undex ébo
doctzine of equivalents. DuPont, before the Federal Cizcuit, axgued
that the distzrict court focused on the "function, puzpose, and
quality” of the emulsifyiﬁg agents of Du Pont and the claimed
invention and that that focus ignozed the Gzaver Tank txipoxiti test.

‘The Pederal Circuit disagreed stating:
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Though Graver Tank axticulates the
txipartite test of "function, way,
and result," it also states that

the doctrine of eauivalence should
not be the prisoner of @ rigid
formula. Moreover, Graver, which as
here compared a claimed mixture with
an accused mixture in which one
ingredient of the claimed mixture
was changed, stated:

Consideration must be given
to the purpose for which an
ingredient is used in e
patent, the qualities it
has when combined with the
other ingredients,and the
~ function which it is
‘intended to perfozrm.
Id at 61i. ([slip opinion
Pp. 24=25].

Significant too is the following language of the PFedexal Circuit

in the Atlas Powdexr case
" : N

We agree with Bendix Cozp. v. United
States, 199 U.S.P.Q. 203 (Ct. Cl.
Triai Div, 1978), aff'd, 600 F.2d
1364, 204 U.S.P.Q. 617 (Ct. Cl.
1979). There the tzial judge said
that where defendant has
appropriated the material features
of the patent in suit, infringement
will be found even when those
features have been supplemented and
modified to such an extent that the
defendant may be entitled to a

" patent for the improvement. 19
U.S.P.Q. pp. 221-22, [slip opinion
p. 27].

DuPont contends that one skilled ih
the art in 1966 would not have known
that the '978 and DuPont products
were equivaient. It is not a
requizement of eguivalence, however,
that those skiiled in the art know
of the ecuivalence when the patent
application is filed ox the patent
issues. That question is determined

39



as of the time infringement takes
place. [(slip opinion p. 28].

The recoxd before me establishes that : (a polyva}ent metal
oxide) in zolpondcnés' accused compositions pexforms substantially the
same function in substantially the same way to yield substantially the
same zesult as the polyvildnt metal oxides specifically recited in the
'915 patent. Respondents have offered no evidonco_to the contrary.

Respondents axgue that inventors Mauzer and Schultz “recognized
that could not have been contempiated by the '915 patent
claims in 1siue since these claims exclude core dopant useable in
amounts exceeding 1S pexceng by weight.” and the inventors obtained
United States Patent No. 3,884,550 (the 'SS0 patent), en a germania
containing optical u-vegﬁido whezein th§ ‘ is in excess of 15%
by voight (RPFF 27). This axqument is not persuasive. The '550
p;tent, which issued on"mY 20, 1975, was based on an application
filed Januvazy 4, 1973 which in tuin vas based éﬂ an invention
disclosuze dated June 19, 1972. (FP 302), Ail of these dates aze
subsequent to the May 2, 1972 issuance date ot iﬁo '91s pltonf and
subsecuent to when inventor Sghultz in eazly 1972 produced a

' glass blank and redrew it into a
multimode optical wavegquide which had very low optical laser (FP
304). Thus scientists at Corning, before SEI went into commerical
product of its optical fJ;bex waveguide fibex zecognized that
in ancﬁnts not exceeding 154 by weight, was a dopant matexial which

increases the index of refraction of a fused silica core (FP 296).
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.. e Dode f\ugeé Silica

-

Renponéebée'a:gue that | was not within the scepe o£.'915
patent because inventor Schultz admitted at the hearing thet the -
Keck-Schultz nethod discosed in U.S. Patent No. 3,711,762 (CcX SA) and
described 1n colunn 4, il. 4-¢2 of the '915 specificaeion foz‘ ?
p:oducing the waveguide of the invention in iseue vas neve: used ec
prepaze a doped fibex (RPFF 29). The evidence houevez shovsL
that Dx. Schultz only etated that Corning was unsuccessful in doping
silica with " in amounts greater then .18, using a flame
hydzolysis technique priox to the May 11, 1970 £filing of the '915
application (FF 316, .317, 330, 331, 333). Cozning then was
unsucessful because the ;azly wozk with was done with a
direct vitrification method of flame hydzolysis which involved the
direct dopositing of giaes in bulk form with a high tenpeeatuze
furnace and which was not the variant .of the flame hydrolysis
technique used to eventualiy meke successful opticnl<weveguide fibe:e
(FF 316). The direct depositing of glass in bulk form (the boule
process) involved a very high temperature in the furnace and hence

volatilized as i; was being deposited into the furnace.
Accordingly, small amount remained in the actual boule of glals (rr
316). Tb the contxazy the Kec k-s chultz nethcd zeferenced 1n the '915
patenézil noéllinited.to dize:: depositing glass in a furnace. As the
specific exenple of the '9iS pa:ent shows, glass can be deposited onto
the ineide vall cf a zube 'FF 81), However the Keck=-Sc bultz
disclosuze teaches a vatiety of ways by which the glnes may be
depositeé.. Y!?'el). rﬁventoz Schuitz did obtain in eaxly 1972 ;
multimode opticai wavegquide fiber from an app:oximateiy

giass biank using a variant of the

flames-hydrolysis technicue (FF 304). There is nothing in the zecoxd



to contzadict Schultz's testimony that if one attenptod.to deposit
as a dopant material, ultilizing the Keck-Schults method, one
would be able to obtain a coxe doped in excess of .; pezcent
(rp 331). | |
:van'alluninq the Keck-Schultz method incorporated in the '91S
patent was unsuccessful for producing a - doped optical

waveguide, this fact would not be contzoliing. As the Pedexal Circuit

stated in the Atlas Powde:r case

+eoo finding eauivalence is not
inconsistent with a patentee's
unsuccessful attempt to make the
accused product. The focus in
assessing eaquivalence is on
whethex the accused product
pexforms substantially the same as
the claimed product in function,
way and result -- it is not on the
patentee’'s ability to devise a
product ecuivalent to the patented
product. Indeed, the patentee's
incentive to devise an ecuivalent
product is often less than a
. competitor's, which alone may
account for the competitor's
success and the patentee's failuze
in devising the eauivalent
product. ggg e.g., Leesona CQ:g.
v. Varta Battezries, Inc., 522 PF.
Supp. 1304, 1328, 213 U.S.P.Q.
222, 241 (sS.D.N.Y. 198l1). (slip
opinion p. 29),.

Respondents axgque that Corning's attempg to invoke the doctzine of
equivalents for the purpose of 1nciudinq the S-2 ana S=3 fibexs within
the scope of claims 1 and 2 of tﬁe '915.plt;;t must be :;jccted. Tﬁny
zefezr to a telephone interview Corning's Mr. Walter S. Zéebzowski had

with the Patent Office Examiner in November, 1971, duzing the

prosecution of the 'SlS5 patent application in which the Examine:x
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required claimed language showing the addition of a dop;nt material to
the fibexr's coze "in at least an elemental basis” in an anoth not
exceeding 15% by weight (FF 105). Respondents argue that it is clear
that the doctrine of p:cuécution estoppel, also termed "file wrappe:
estoppel”, precludes a patent owner from later broadening the
descziption of a glained element 1imited_duzing prosecution so as to
encompass a composition which a competitor should reasonably believe
is no:-ﬁithin the legai boundi:ies of a cliaim in suit. (RPHP 8),.

The extent to which the doét:ine.of ecuivalents ig utilized by a
-tribunal to benefit a patentee is measuzed by estoppel arising from

the prosecution history Coleco Industries, Inc. v. U.S. International

Trade Commission 573 F,2d 1247, 1257-1258, 197 U.S.P.Q. 472, 478-480

{CCPA 1978). Moreove: the estoppel arises not only :zan amendments
made to claims dﬁxinq the prosecution but even from arguments made in
éhe prosecution Id. ) .

fho doctrine of file wrapper estoppel is a xule of ancient and
honozable linnag§ in the law of patent infringement. It is a common
law concept tha£ iawyers and judges accustomed to construe contracts
quite readily apply to patent gzants.

The decision that gave file wrxappe:zr estoppel firm footing as e
ztule that is not ovexpowexed”even by the doctrine of equivalents is
Exhibit Supply Co. v..Ace Patents Corporation 315 U.S. 126, S2
U.8.P.Q. 275 (1942) xehea?inq denied 315 U.S. 828 (1942)., Exhibit
Supply involved a patent on a part of a pinball machine. The specific
point of the invention was a new and novel resilient switch that
closed an électxic circuis when the target pin was hit by the :oilinq

ball. The ciaim of the patent was directed to a "conductor means ...

embedded in the tabie."S2 U.S.P.Q. at 279. In the accused device, the
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conductorz ‘means was not "embedded in" the table: instead, it was
"caxzied by the table.” The Supreme Court found that this
constzuction did not infringe because the file wrzapper shovgd‘that
upon the insistence of the Examiner, the inventor changed his claim
from one covering a conductor means “carzied by the table" to one
wheze the conductor means was "embedded in the table." As to this
change, the Court said: "it is immaterxial whethe: the examiner was
right or wrong in rejecting the claim as filed." 52 U.S.P.Q. at 280.
The reason this is "immateriai” is that:

"what tho'patentoe « « o has disclaimed

-=conductozs which aze carzied by the table

but not embedded in it--cannot now be regained

by recourse to the doctrine of ecquivalents,

which at most .opezates, by libezal

construction, to secuxre to the inventoz the

full benefits, not disclaimed, of the claims

allowed."” Id
-

The facts in the prosecution of the '915 patent application aze

distinquisable from Exhibit Supply. In the 915 pzosecution the

amendments were made to further distinguish. the dcped fused silica in
the claimed subject mattex over the cited Flam et ;1. pqtont (re
109). The Flam et al. patent involved the formation of an optical
vaveguide from solid opticali dielectric material as fused silica, not
by adding chemicai compounds oz ;iancnts to the fused silica but by
changing the density, and the structural displacement ét the atoms ox
molecules of the fused silica through izradiation (FF 275-278).
Although the Examiner in prosecution of the '915 patentvapplicltion
cited references showing glasses doped with chemicais and showing a
vaziatiqn of doping con;entzaticﬁ produces a vaxiable index og

refraction, no xejection on such references was made by the Examinex
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(FF 89-105). Because the amendments to the claims in the '915
application vere made to further distinguish the claimed subjeéﬁ

matter from the Flam et al. patent which coancerned only irradiating

fused silics, the Administrative Law Judge can find no support for the

conclusion that Corning gave up either the inclusion of a | to a
the which ' . (accused
S-2 and §-3 fibers) or the use of a ' (accus;d

S=3 fiber) in the '915 invention. While in the Exhibit Supply case,

the inventor changed his claim ihlprooecution from one covcriﬁg a
conductor méans "carried by the table” to one wh.re the conddcéor
means was “"embedded in the :able , the claimed language in :hn '915 :
application consistencly read on a dopcd core. This is nhovn by & .
comparision of origingl cla;n 1, ancnde4 clain 1 and elain 1 1n
issue.. (FF 64, 89, 99), R T |
Corning during ﬁhe prosecution did place an upper linit bn thn 
amount of dopant material in the.optiéal uuvnguide . Ancoidingly.ao
Cotning has recognized it is estopped from asserting that optical
waveguide fibers containing more than 152 dopant na:erial such as :hs
M-2 fiber which contains about infringcc the '915 patcnt
(FF 49, 50). o | o
Respondents point to the fact that vas recogﬁized as a
compound that decreases the index of refraction of silicate 'glaous |
before the '91S application was filed and suggest that the lack of
mcntién of index of refraction reducing dopants in the '915 i
specification was intentional (RPFF 20). To the contrary, the
inventors consistently tescifféd.:hat, prior to filing the“;915

application, they had not experimented with dopant materials which

decreased the index of refraction of pure fused silica; that had they
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done so specifi:c reference to such materials would have peen made in

the '91S application as filed (FF 307, 311).

8. Corning's U.K. Patent 1,322,992

Respondents argue that Corning in the Bzitish counterpazt to the
‘915 pstent, (U.K. Patent No. 1,322,992,'(0.1. '992 Patent)) admitted
by the definition of dopant in the U.K. '592 patent thge the enly
dop;nts.useable in the '9i5 iﬁvention are those that increase the
index of refraction of fused silica fRPFP 21! (FF 319).

Coxning's definition of dopant in a particular way in U.X. '992
patent however does not sexve as an admission with regazd to the '91S
patent. ihe '915 put;nt’does not reguize that the dopants useable in
the '915 invention only 1nciease the index of :ot:lcﬁion (ry 78),
Moreover during the prosecution of tho.!915 patent, Corning took the
Position that a dopant !s e smail quantity of e substance added to
anothex substance '£o aiter the latte:'f properties®” (PP 101, 102).
Neither inventor Maurer nor Schulitz :ogid zecall eve:x haViaq seen the
teference ianguage in the U.K. '992 patent, nox had they ratified oz
appzovpd the definition of dopant in the British patent. (PF 320).
Both inVOAtozs believed the language in cuestion to be moie
restzictive than thei: soncept of the invention of the ‘915 patent.
(rr 320). .Ho:oovez, the Beigian, FQench, Italian, Japan.f@, German
and Canadian countézpazts.to cﬁe disclosuze of the ‘9iS pitcnt.do not
define dopant as a ma:ezza} whizh causes the index of zqf;ction of
doped fused silica arci:ie produced therefrom to be inczeased only

above that of puxe fuse- «iiiza. (FF 321-326).
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9., Accused Fibers Do —ifzinge s

Based on the foregoing, the Administrative Law Judge finds that
cgzninq'hac met its burden by a prepronderance of evidence in proving
that the accused M-l and S~1 fibers infringe claims 1 and 2 of the

'915 patent; and that the accused S-~2 and S~3 fibexrs infringe claim 1

of the '915 patent.

III. Validity of Claims l.and 2 of the '915 Patent

A. 35 u.s.c. §§ 102, 103

Claims 1 and 2 of the '915 patent are entitled to the presumption

of validity afforded by 35 U.S.C. § 28253/ Stxuctuzal Rubbez

Products Company v. Pars Rubber Company, Appeal No. 83-1326, (Slip

Opinion p. 13 (Fed.Ciz. Nov. 9, 1984); RCA Corp. v. Applied Digital

Data Systems, Inc., 730 F.2d 1440, 1443 (Fed.Cirz. 1984):'Pxegggtion

Devices v, Minn.Min. & Mfg. Co., 732 P.24 903, 907 (Fed.Cirx. 1984);

Jones v, Hardy, 727 F.2d 1524, 1528, 220 U.S.P.Q. 1021 (Fed.Ciz. 1984).

Respondents bear the burden of proving, by clear and convincing
evidence, facts which establish that claims 1 and 2 of the '915 the

patent azxe invalid. Raiiroad Dynamics, Inc. v. A. Stucki Co., 727

.F.2d 1506, 1516 (Fed.Cixr. 1984); Certain Silica-Coated Lead Chromate

Pigments, 2i9 USPQ 1009, 1011 (U.S.I.T.C. 1983); Bio-Rad laboratozies,

Inc., v. Nicolet Instrument Corp., 739 F.2d 604, 615 (Fed.Cix. 1984);

11/ 35 U.s.C. § 282 reads in pertnent part:
"A patent shall be presumed vaiid.... The buzden of establishing
invalidity of a patent or any claim thereof shall rest on the party
asserting such invalidity.”
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American Hoist & Dexrxick Co. v. Sowa & Sons, Inc., 725‘P.2d 13as0,

1360, 220 U.S.f.Q. 763,770 (Fed. Cir. 1984) cext. denied 53 U.S.L.W.

3225, (U.S. Oct. 2, 1984). The presumption of validiey zemains
intact. Thus, xeapgﬁdents not only have the procedural buzden of
establishing a gxina-facic case, but the burden of persuasion remains
on the respondents and éhe "clear and convincing® standaxd does not

change. TP laboratories v. Professional Positioners, Inc., 724 P.24

965, 971 (Fed.Cir. 1984); SSIH Eguipment S.A. v. U.S. I.7.C., 718 P.24

365, 375 218 U.S.P.Q. 678 (Ped.Cir. 1983); RCA Corp. V. Applied

Digital Data Systems, Inc., supra, 730 F.2d at 1444; Jexvis B. Webd:

Co. v. Southexrn Systems,Inc., 742 F.24 1388, 1392 @ n.4, 222 U.S.P.Q.

943, 945 & n.4 (Ped. Cix. 1984); Strxatoflex, Inc. v. Aozoggég_ggsz;,

713 FP.24 1530, 1534, 218‘U.S.P.Q. 871, 875 (Ped, Cir. 1983).
While deference is due a United States Patent and Trademazk Office
]

decision to issue a patent with zespect to evidence beaxing on

validity which it considered, no such deference is due with respect to

evidence it did not consider. Amexican Boilt‘i Dexzick Co, v. Sowva &
Sons, Inc., supzra, Also the premise that doﬁht;‘al to patentability

should be resolved in favor of a patentee is now defunct. See In e
Nabox, 503 ?.26_1055, 1059-60, 183 U.S.P.Q. 245, 246 (C.C.P.A. 1974);

In ze Successozr In Interest to Waltez Andezson, (Slip Opinion at

4).(Ped. Ciz, 1984). )

Respondents arxgue that the most pextinent priozx axt refexence to
clainall and 2 of the '9i5 patent is U.K. Patent 1,113,101 (U.X, ‘lOl
patent), It is argued that anticipation under 35 U.S.C. § 102 has
been demonstrated because the O.x."lOl patent discloses an optical
"

fibez ccmpzisinq'a core made up primarily of pure fused silica "doped

with lanthanum or ytterbium oxides,.which are among the oxides
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disclosed in the '915 patent, and a cladding ;:on:aining pure fused
silica with, abue:iuss,va lessef of said oxides. (RPE? p. 14)
Respondents argue that the foregoing is effectively admitted by
Corning in its U.K. Patent 1,322,992 (U.K. '992 patent), the British
counterpart to the '915 patent in issue (RPHP pp. 14-15),
Respondents' expert Dr. Pedro B. Macedo further testified that the
product of the U.K. 'l10l patent is within the scope of claims 1 and 2
of the '915 patent (RPX 10lA para. 31). |
Respondents argue that even if the U.K. 'l0l patent differs from
claims 1 and 2 of te '915 patent, any difference, when considered in
light of the Kao ana Hockhgn article, on "Dielectric-Fiber Surface‘
Waveguides for Optical Frequencies "in the July 1966 1§aus of

Proceedings of the IEEE, Vol. 113, No. 7 (the Rao article) would have

been obvious within the meaning of'35 U.S.C. § 103 at the time the
iuvention was made to ; person having ordinary skill in the art to
which the subject matter pertains (RPEP p. 15)

It is argued that Corning cannot rely om 'comcrcial success as a
' secondary cosideration evidencing non-obv;odsnﬁ;s because the record
shows that Corning's optical fibers cufrently being commercially
produced are all doﬁed with dopants and since is not
a dopant contemplated by claims 1 and 2 of the '915 patent, such
fibers fall outside the scope of those claims. Also it is alleged
that there is no evidence that Corning's licensees produce a '915
fiber (RPHP p. 16)

Respondents' expert Dr. Macedo testified that each of- U.S. Patent
Nos. 2,326,059 to Nordberg and 3,334,982 to Mattmuller clearly

discloses gl'asse's that fall within the core glasses claimed in the

'915 patent (RPX 103A, paras, 24, 25), and that the Kao article, which
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was not cited to the Patent Office, in combination with U.S. Patent
' Nos. 2,326,059 to Noxdberg, 3,334,982 to Mattmuller, 3,607,322 to
Bzady et al and/or U.K. Patent 1,160,535 renders obvious the alleged
invention of the '915 patent to one of ordinary skill in the zelevant
aﬁt in 1969 oz 1970 (RPX 1035, patas. 26, 3;, 33). Dx. Macedo furthex
testified that the combination of Corning's well known glass Nos.
7940, said to be a pure fused silica, and 7971 said to be a high fused
silica éontent glass doped with a small amount of titanium, publicly
offexed for sale by Corning prior to 1969 :ende:s_obvioua the claimed
‘invention of the '915 patent (RPX 103A, paza. 34).
35 U,S.C._‘ 102 provides in pertinent part:
A pczion shall be entitled to a patent unless
(a) the invention was ... patented or desczibed in a printed
publication in this or a foregin country, befoxe the invention
thezeof by the applicant fox patent, orx (b) the invention was
patented or described in a printed publication in this oz a foreigm

country ... more than one yeax priozr to the date of the application
for patent in the United States, ....

Anticipation zelates to a single pzibz axrt zeference. Connell v. Sears,

Roebuck & Co., 722 F.2d 1542, 220 U.S.P.Q. 193 (Ped. Cir. 1983); SSINH

Equipment S.A. v. U.S.I.T.C., -ugsi. Where a foreigm publication is used as a

zéfe:cnce it is not competent to read into a foreign ppblicltian.any

information which it does not affoxd on its face."” Baldwin-Southwark v. Coe,

133 », 24 359, 55 U.S.P.Q. 398, 407 (D.C. Cir. 1942); Noxdberg Mfg. Co. v.

Woolc:x Machine Co., 79 F.2d €85, €687 (7 Cir. 1935); Dart Industries, Inc. v.

E.I. du Pont de Nemours & Co., 348 F.Supp. 1338, 1356 (N.D.Ill. 1972),

reversed on other grounds 489 F.2d 1359 (7 Cir. 1973); Cazboline Company v.

Mobil Oil Corporation, 30i F.Supp. 141, 150 (N.D.I1l. 1969)
Each of claims 1 and 2 is dxawn to an optical waveguide comprising e

combination of old components. The concept of an optical fiber having a core
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with a highex index of xef:actiée than a surrounding cl;dding was old when Dx.
Mauzer and Dzx. Schultz filed theiz patent appiication on Maylll, 1970. (PP
229). What inventors Maurer and Schuitz 4id invent, was a fused silica
optical waveguide fiber with a greater core over cladding refractive index
controlled through the use of dopant material, It is immaterial that the
claimed subject matter involves a combination of old components. The F?de:al

Cizcuit has made it clear that there is no special or different patentability

standazd for "combination" patents Medtromic Inc. v. Cardiac Pacemaker Inc.
721 F..24 1563, 2204, 220 U.S.P.Q. 97 (Fed.Cix. Nov, 1983).22/

35 U.S.C. 103 has been referxed to as the heaxt of the patent
system.ig/ It sets a condition of patentability. The condition is
unobviounﬁoas but that ig not all. The unobviousness is as of a particula:z
time and to a pazxticulaxr legally fictitious, technical persom, analogous to
the "ordina:zy zensonabl$ man”" so well known to couzts as a legal concept. To
pxotect the inventor from hﬁndsight reasoning, the time is specified to be the
time when the invention was made. To prevent the use of too high a standaxd,
the invention must have been obvious at that time to "a ée:oon having oxdinazy

skill in the art to which said subject mattexr pertains". As Judge Rich

observed in In re Winslow, 365 F.24 1017, 1020 (CCPA 1965):

(T1he pzoper way to appiy the 103 obviousness test...is to first pictuze
the inventor as working in his shop with the prior art references--which
he is presumed to know--hanging on the wails around him, See In ze
Keller, 208 U.S.P.Q. 871,881 (CCPA 1981).

‘What must have been obvious "is the subject matter ags a whole" which is the

invention defined by each patent claim.

12/ Almost all inventions invoive combinations. See Judge Giles S. Rich
"Laying The Ghost Of The 'Invention' Recuirement” APLA Journal Vol. 1 p. 43
{1872) . » :

'5_/ Judge Giles S. Rich “"Laying the Ghost of the 'Invention' Recquirement”
" Id. p. 26 .
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To invalidate the optical waveguides of claims 1 and 2 undex § 103

zespondents have the burden to show that a fused silica optical waveguide

composed of a combination of a fused silica core and a fused silica cladding
~with a greatexr corxe over cladding refactive index controlled by dopant

matexial was obvicus at the time the wavegquide was made. Perkin-Elmer Coxp.

v. Computervision Corxp, 732 F.2d 888, 894 (Ped.Ciz. 1984); In e Certain

Surveying Devices, 208 USPQ 36, 42-43 (U.S.I.T.C 1980). To invalidate the

claimed waveguides under § 102, responderits have the burdem to show that ali
the components of the claimsAin issue aze found "in exactiy the same situation

and united the same way to prxeform the identical function im a single prior

art reference” Scott v. Inflatable Systems, Inc., 222 USPQ 460, 461 (9th Ciz.

1983); W.L. Gore & Associates, Inc. v. Garlock, Inc., 721 P.24 1540, 1548,

1554 (Fed.Cix. 1983); In ze Certain Automatic Crankpin Grindezs, 205 USPQ 71,

76 (ITC 1979); Structural Rubber Products Comparny v. Park Rubbe:r Company ,
. L]

Appeal No. 83-1326, Slip Opinion p. 16 (Ped.Ciz. Nov. 9, 1984).

The Supzeme Court detailed the factual considerations which tribunals
must apply in determining the question of obviousness in Graham v. John Dee:e
Co., 383 U.s. 1,17-18, 148 USPQ 454,467 when it stated:

"Undex § 103, the scope and content of the prior axt are to be
determined; differences between the pzrior axt and the claims at
issue are to be ascertained; and the level of ordinary skill in the
pextinent art resoived., Against this background, the obviousness o:
nonobviocusness of the subject matter is determined. Such secondazy
considezations as commexcial success, long felt but unsolved needs,
failures of others, etc., might be utilized to give light to the
circumstances surrounding the ozigin of the subject matter sought to
be patented. As indicia of obviousness or nonobviousness, these
incuizies may have relevancy”.

Further, the Supreme Court emphasized the importance of these factuai
determinations by stating "(wle believe that strict observance of the
requizements laid down hexe will result in that uniformity and definiteness
which Congzess calied for in the 1952 Act". Id.

In two cases decided by the Federal Circuit in Pebzuary 1984, Chief Judge

Markey referred to secondary considezations evidence as "objective indicia of
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non=-obviocusness” and elevated them to the status of a fourth factual inaquiry
mandated by Gxaham, Thus the Chief Judge stated that tbey *must always be

considered befoxe a legal conciusion under § 103 is zea hed. Jones v, Hardy,

supza. See also Ro.enount, Inc. v. Beckman Insts., Inc., 727 P.24 1540, 221

U.S.P.Q. 1 (Ped. Ciz, 1984),

The Fedezal Circuit, citing Jones v. Hardy, has reversed a holding of
non-obviousness specificaily because a lower court excluded evidence of

secondary considerations. Thus in Simmons Fastener Corp. v. Illinois Tool

works, Inc., F.2d -, U.S.P.Q. (Fed. Ciz. July 1984) it

stated:
"The § 103 test of nonobviousness set forth in Graham is a four part
inguiry comprising, not only the three familiar elements...., but also
evidence of secondaxy considerations....

Only aftex all evident of ncnobviculness has been connldexod can a
conclusion on obviousness be reached.

\ ]
The court alsc has gone so far as to "vacate” a decision by tho Onited

States Patent Office Boazd of Appeals and remand the case for conaidnxation of

evidence of unexpected results whexe it deteznincd that an appellant was not

given an oppg:tunity to submit such evidenci. iﬁ ze deBlauwe, 736 F.2d 699,
222 U.S.P.Q. 191 (1984). Thus the so-called "secondary congidexations', such
as ionq.felt need, ;omnexcial success, expressions of disbeliefnbyvexpoztl.
and the like, have to be“conside:ed in every case fox whatever probative value

they have and axe not to be iimited to cases where patentability is a "close”

question. Stratoflex, Inc. v. Aexoquip Corp., supra. See also Vandenbexg v.

Dairy Equipment Co., 740 F.2d 1560, 1568-69 (Fed. Cix. 1984).

In mlking the anaivsis under §i03 gset forth in Gzaham a tribunmal must be
cazeful to avoid the trap of beginning with knowledge of what the inventiom is
and then using fhat knowiedge as a basis to select and combine zefezgncel to

reach a conclusion that the invention was obvious. W.L. Gore & Associates,

Inc., v. Gazxlock, Inc., 721 F.2d 1540, 1553 (Fed.Cix. i1983); Stevenson v,
U.S.I.T.C., 612 P.2d 546, 553 (CCPA 1979). In the Gore case the Fedexal

Cizcuit stated:
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"To imbue one of orxdinary skill in the axt with knowledge of thd
invention in suit, when no prior art reference ox references of
record convey or suggest that knowledge, is to fall victim to the
insidious effect of a hindsight syndrcme wherein that which only the
inventor taught is used against its teacher.” 1Id.
Prioz disclosuzes should not be combined to show obvicusness where there is no
suggestion in any of the disclosuzes that the separate concepts can be
combined to produce the result achieved in the patent in issue. In ze
Shaffexr, 229 F.2d 476, 479, 108 U,.S.P.Q. 326, 328-29 (C.C.P.A, 1956); In ze

Hortman, 264 F.2d 911, 914, 121'ﬁ.S.P.Q. 218, 220 (C.C.P.A. 1959); Simmonds

Precision Products, Inc. v. United States, 153 U.S.P.Q. 465, 469 (C. Cl. 1967),
| Respondents axgue anticipation undexr § 102 in view of the U.K. '101
_patent. I have commented on the U.K. 'l0l patent euxiiq: in this opinion
under the subheading "The Pionee:x Status of the f915'Pl§.nt'. ihuc the U.XK.
‘101 pctént teaches luminescentlﬁatexials which iay have a fused gilica core
which aborb radiatiom ({F 239-252). Liéht absorption by the coze Ll_pxocisoly
- what must be avoided in an optical waveguide fibex (FF 246). The U.K. ‘101
patent does not utilize a doéint for the puzpose of changing the refractive
index of fused silica and it does not use a dopant to genezrate a cénﬁ:ollod
gxoatéx tefractive index in a core over a cladding (r? 239-252) while the
U.K. '101 patent discloses luminescent gliss fibers wherein the centzal core
is of fused silica cbntaining a rarxe earth oxide and there is an ocuter sheath
of fused silica, the record does mot eétapiish that such fibexs are the ultza
low loss light gquiding "optical vaveguide" fibex of tﬁo '915 invention,
ﬁospondcnzl'-expezt testified that the teaching of thc_U.R. ‘101 patent that
the number of zare earth atdns per million silicon atmos is fzoﬁ S'té $S000 can
include adding amounts of, for example, 1.3 weight % of the coze (RPX-103A,
paxa. 31), However I find no teaching iﬁ tpe U.K. '101 patent that the U.K.
conpositions necessarily include 1.3, weight % raze ?a:th atoms in the coxe to
.obtain controlled greater index of refraction of the coxe o;o: the ciadding.

‘Rather if 1.3 weight pezcent rare earth atoms is utilized in the U.K. patent,
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the atoms are used to provide a convenient bzightness l;vel under enexgization
by zeadily obtainable means. (FF 243). The U.K. '101 paten§ is a British
patent and hence is to be strictly consfzued according to as the legal
standazds already discusléd. Moreover, at least as of the time the
Maurer-Schultz invention was made, an accidental or unwitting duplication of

an invention cannot constitute an anticipation of the Maurexr-sSchultz claims 1

and 2 which zelate specifically to optical waveguides. Application of Felton
484 F.2é 495, 500, 179 U.S.P.Q. 295, 298 (CCPA 1973).

Respondents axgue that Corning in its U.XK. '992 patent, the British
‘counterpart to the '915 patent in issue, admitted that the U.K. '10l patent is
televant piiox azt. Corning however in its U.K. '992 patent is disavowing any
coverage fox a "substantially transparent, luminescent glaq-" (Emphasis
added) (PF 245, 251). Péz luminescence to occuxr, light must be abecrbed by
the core, which is preciseliy what is to be avoided in an optical waveguide
fiber (FF 246). )

Accordingly the Administrative Law Judge finds that respondents have not
established that the components in the fibers of the u.x."101 patent aze in
exactly the same situation and united in the same way to perform the identical
function as the ceuﬁonents of the combination in claims 1 and 2 of the '915
patent,

Respondents argue that the claimed subject matter is obvious under § 103
over the U.K.'l10l patent when considered in light of the Kao-Hockham article.
The Kao-Hockham axticle aiso has been commented on under the subheading "The
Pioneer Status of the '9.S Patent.” It is only necessary to add that
applicable legal pxe:edeﬁ: prevents combining disclosures without any
suggestion in the disciosures they can be combined to produce the resuits of @
claimed composition. The iack of any teaching in the U.X. 'l01 patent that

zare eaxth atoms are added to the fused silica to incxeaia its index of
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refraction combined with the teaching in the U.K.'l10l patent that rare earth

atoms aze added for luminescence (PP 239-252) and the further teaching in the

Rao article of the need.to reduce impuzrities in glasses such as fused silica
to one part pexr niliion (FF 231, 232) are persuasive that any suggestion to
combine the U.K. 101 patent and the Kso article is lacking.

The Administxative‘hav Judge further finds objective indicia of
non-obviousness of the claimed subject mattexr in issue in the record. Cozning
produces, and has produced single mode and multimode optical waveguide fibex
with a core containing less then 15 weight of dopant
and a cladding of . with the index of refractiom of
said core greater than the index of refraction of said cladﬂing layez (PP
346-351). Through the doctrine of ecuivalents, . | is within the claimed
subject mattex, Coxning‘s claimed optical waveguide has met with commexical
' success (FF 194,195). There was o need for production of optical fiber in
which the light loss was reduced to 20 decibels per kilometex which the
claimed compositions in issue achievtq (PP 154). Cozning has licensed its
'9lS patent and some of the licensees axe pxcéuciﬁg optical waveguide f£ibex
covered by the '9l1S patent. (PP 196, 197).' Aféc: two years of litigation
Valtec, a domestic manufacturer of optical waveguide €idex and cable consented
to the entry of a jﬁdgment that the '915 patent wvas infringed by it and also
valid and Corning and Vaitec compromised and settlied the mattexr of damages (FP
199). The United States Government has entered into an agreenent with Corning
with a rate of compensation to be paid to Corning for the Govermment's
pxecuzément and/ox use of optical waveguide fiber covered by Corning patents
which inciuded the '9i5 patent (FF 198). Prior to the Maurer-Schultz
invention othexrs bad attempted; without success, to make a low light loss
optical waveguide fiber (FF 229-238).

Respondents have made reference to other prior arxt, Such axt does not

persuade me that the ciaimed invention is invalid eithexr under ¢ 102 ox §
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103. The Nordberg patent, which was cited by the Patent Examiner but not used
in rejecting aﬁy claims, merely shows that a component of the claimed
iavention in 1slue,_!££. doped fused silica, was known prior to the late 1960s
(FF 257-262). The Nordberg patent does not relate to optical waveguides.
Moreover it does not even relate to a fiber (FF 257-2§;). 'The Mattmuller
§at§u: like the Nordberg'péten:, discloses doped fused silica (FF 263-268).
However the patent does not relate to optical fibers (FF 263-;68).

While the Brady patent discloses fiber optic devices comprising a core
- and éladding formed of siliéa:e glasses, the silicate glasses of Brady are not
doped fused silica (FF 279-282). The attenuation of the Brady fiber is
also significantly larger than the attenuation of the claimed fibers (FF
. 279-282). U.K. Patent 1,160,535 has a disclosure comparable to the Brady
disclosure (FF 253). |

The argument has been made that the combination of Corning's pure fused
;ilica glass and high f;sed silica coutent glass doped vith a small amount of
titania (glass Nos. 7940 and 7971) renders obvious the claimed invention. (FF
283) The record is lacking any evidence to shqv that the inventors had reason
to expect that pure fused silica glass or tifania-doped silica glass would
have sufficiently lqw attenuation to be effective in a low loss optical
waveguide fiber. Doped fused silica would have been expected to inmcrease the
attenuation of fused silica to an unacceptable degree (FF 231, 232). Moreover
fused silica glasses require a higher working temperature than other “glus.
(FF 73). I am not persuaAed that the tecoré establishes that pieces of
Corning's well known glass Nos. 7940 and 7971 "hanging on walls"” around
fnventors Maurer and Schultz made the claimed invention in issue‘obviogs.

Based on the foregoing, tﬁe Administrative Law Judge conciudes that
respondents have' not met their burden of establishing the invalidity of claims
1 and 2 of the '915 patent. Accordingly the presumption of validity afforded

the '915 patent under 35 U.S.C. §282 remains unrebutted and in full effect.
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B. 35 ©.s.c. $112

The fizst and second paragrzaphs of 35 U.S.C. §¢112 reads:

"$112. Specification
The specification shall contain a writtem description of the
invention, and of the mannezr and process-of making and using it, im such full,
cleaz, concise, and exact terms as to enable any person skilled in the azt to
which it pertains, or with which it is most nearly connected, to make and use

the same, and shall set forth the best mode contemplated by the 1nventoz of
caxzying out his inmvention.

The specification shaii conclude with one or moze claims
particulaxly pointing out and distinctly claiming the subject mattexr which the
_applicant regazds as his invention.”

Respondents axgue that the asserted 15% claimed limitation, concerning
the amount of dopant in the case, relied on in allowing the claims ovex the
prior axt was known by Corning not to be cxitical at the time it was assexted
Sy Cozning; and the:efo;e, that claims 1 and 2 are invalid as not satisfying
the specificity requirement of the second paragraph of 35 USC $112 because the
claims do not particulaxly point out and distinctly claim the subject matte:x
which inventors Mauzer and Schultz regazded as their inventiom. (RPFF 133)

Respondents axgue also that the requirements of the first pazagraph of 35
USC $112 aze unsatisfied by the '915 specification because an undue
experimentation would be zequired of one of orxdinarxy skill in the azt to
successfully practice the ciaimed invention. (RPFF 34) To establish this
defense, respondents must prove by cleax and convincing evidence that one

‘skilled in the axt wouid have found the disclosure of the '915 patent

inadecuate as of 1970. W.C. Gore & Associates, Inc. v. Gazxlock, Imec., supza,.

PP. 1556, 1557, Because of the pzesunption of validity, the disclosuze of the
'915 patent must be presumed enabling. The disclosure of a patent is

sufficiently cleax and compiete (i.e., enabling) for purposes of 35 U.S.C. §
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112 if a pezrson of ordinary skill in the art could make and use the invention

without undue experimentation. Lindemann Maschinenfabrik GMBE v. Am. Hoist

and Dezzick, 730 P, 24 1542, 1463 (Ped,Ciz. 1984); Martin v. Johnson, 454 F.2d

746, 751 (CCPA 1972). &Even if additicnmal, complex work must be perxformed to
practice the invention, the patent is enabling if such experimentation

normally is underxtaken in the relevant art. In ze Certain Limited Charge Cell

Culture Microcarxiexs, 221 USPQ 1165, 1174 (U.S.I.T.C. 1983).

1. The 15 Pexcent Limitation

The 15% claimed limitation is in the '915 patent, viz,

To make cextain that dcped fused silica possesses optical and
physical chazacteristics almost identical to those of pure fused
silica, doping matezials should not exceed 15% by weight (PP 74, 975)

. . '
It was also in the '915 apﬁlication as £filed on May 11, 1971. (PP 75) The

limitation was not acncthlng.thought up by a patent attorney during
prosecution when faced with a zujection by a Patent Examinex. It is highly
unlikely that such happenstance could have occurzed because of the statutory
provision against new natte:éi/, wﬁich limits the possible scope of the
claimed subject matter to the disclosure of the application as orginally filed.

In 1969 inventor Schultz did produce an optical waveguide fibe:x
containing approximately 37% alumina dopant and he :epo:tedAthen that the
fibexr exhibited 'excellen? single-mode transmission.” (FF 329).

Significantly its attenuation loss was measured to be about 450 dB/km., (FF

188). Priox to the May 11, 1970 filing date, inventors Maurer amd Schultz had

14/ 35 u.s.c. § 132 states in pazt that "No ammendment shall introduce new
 mattex into the disclosure of the invention.” :
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not produced & particularly useful optical waveguide fibe comtaining moxe than
156 dopant. (FF 328), Invemtor Schultz in e report dated Jamuary 26,1970
stated that & 15 weight pezrcent titania doped glass is neax the end point forx
homogenecus glass formation. (PP 183). Inventor Mauzer recalled that the 15%
limitation was his thinking when the '915 application was filed on May 11,
1970, (PP 187). In a éntcnt application filed in the United States Patent
Office on September 15, 1970, inventors stated a desirability that the doping
material not exceed 15% by weight of the glass when physical properties of
doped silica and silica should match closely. (PP 327). BHence theze is
support, viz. the upzdinq of the '915 application as filed, centqnpoianooul
Corning documentation and testimony of the inventors, that the inventors
zegaxded the 15 percent limitation a part of theiz inv‘nticn wvhen the '915
application was filed og May 11, 1970.‘

Today it is apparent that the 158 limitation, fzxom e technical sense, is
;ot considerxed exiticai'by Corning because Corning éanlczcially produces
optical waveguides containing _ (FP 40S). However, even
today, at least from a legal sense, Corning considezs the 158 limitation a
cxitical limitation. Thus, Cozning baa'notAcha;qtd respoundents' M-2 fibe:x
with infringing any claims og the '915 patent because the M-2 fiber contains

dopant. (FF 50).

Admittedly, invsntiQn Mauzer and Schultz in an inventiom disclosuxe dated
June 19, 1972 xeferzed to superior optical waveguide in theix '915 patent and
disclosed nev vaveguides containing from 15 to 1008 concentzation in
conbin;tion with other oxides, primazily silica. Said‘lnv!ntion disclosuze
did zesult in U.S. Patent No. 3,884,550 ('S50 patent) following the filing of
a patent application on January 4, 1973. (FF 302), However it is clear from

the January 4,1973 constructive reduction to practice date of the '550

invention, that the 'S50 invention was conceived by inventors Mauzer and
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Schultz long after the May 11, 1970 filing date of thg'915 patent. Hence the

Administrative Law Judge finds no incomsistency in the recozd.

The cited Pansteel, Inc. v. Cazmet Co., 210 USPQ 413, 420 (N.D. Iil.
1981) is not cont:&ilonq (RPHP 10). 1In issue in the Pansteel case u§:e
sintexed carbide compositions which had been used for mahy yea:i in the
metal-working industxy.x The expert found that the evidcnée established
"beyond question that the ohly difference between the products claimed in the
patent alleged to be infringed and a prior axt product vas that the priox axt
product contained 8% cobalt, whereas the claims of the patent called for
products containing 9 to 208 cobalt and that the d;!fc:encos in properties of
the compositions of the patent claims and the prioxr axt céupoaition Q-:o to be
expected (Id. 210 USPQ at 430), | |

A comparison of thé‘conpoaitions of the claimed subject matter of the
'915 patent with the compositions of the claimed subject matter of the Flam et
;1. patent, which the 1; pexcent limitation was intended ﬁo help avoid (PP
109), demonstrates that there is much more invoived that a mexe aifference in
percentages of an ingredient of the ze-pocti;c coupoaitionl. The ciainod
subject matter of the °'9lS §atcnt'invo;ves ; fu;ed-silica optical wavegquide
fiber with the coze/cladding refractive index difference contzolled through
the use of dopant materials (FF 64); the claimed subject matter of the Flam
et al, patent involved a waveguide core which is inhezemtly dcpcd‘vith
izzadiating atomic paxticles that aze used to alter the refractive index. (FF

275=-278).

‘2. Undue Experimentation

Respondents argue that one of ordinary skill in the art would be recquired

to exercise substantial ingenuity in orxder to sift through the myriad number

61



of chemical canéounds that are capable of altering the index of tefraction of
. fused silica glass to determine which would produce an acceptable optical
fiber and which would not; that this was vividly demonstrated by the testimony
of the inventors and the experts; and that only one working example to
titanium oxide is embodied in the ‘915 patent. (RPHP 13).

To satisfy 35 U.S.C. §112, a patent -specification must be sufficiently
complete to enable one of ordinary skill in the arxt to make the invention
without undue experimentation, although the need for a minimum amount of
experimentation is not f;tal. Enablement is the critexion. Every
‘experimental detail need not be set forth in the written specification if the

skill in the axt is such that the disclosuxe enables one to make the

invention, Martin, Aebi and Ebnexr v, Johnson, 172 U.S.P.Q. 391 (C.C.P.A.
1972). A patent specification is not zeauixed to be a p:éducticn bluepzint,

Douglas v. United States, 184 U.S.P.Q. 613 (Ct. Cl, 1978). A patentee camot

be expected to foresee every techmological problem that may be oncodato:od in
adapting his idea to a particular use. Some experimentation and exezcise of
judgement is to be expected. 1Id. at 615. |

The claims in iss?e disclose the invention concerns fused silica optical
wvaveguide fiber with the core/cladding refractive index differxence controlled
through the use of dopant materials. The '915 specification teaches that the
élainod wavequide should not cause depression or scattering of the transmitted
light }rr 68, 72); that for certain methods of producing the optical
wvaveguide, dif?usion properties of the dopant material should be considered
(PP 78); and that the fused siiica core and the cladding layer shouid possess
similaz physical characteristics (FF 73). Thus the '9lS specification sets
forth guidelines for determining dopants that may be used., Properties of
muiti-valent oxides and how they affect glass wexe known in 1970 when the '915

application was filed (FF 335-340). To determine a suitable dopant for glass
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would be a trial and e-vor process involving routine ex—ezimentation (PP
341-345), In ; well-established laboratory it could be done in a week,
probably, even a faste:x time (FF 341).

Accordingly in liéht of the '91S Qpecification and knovledge in the glass
axt in 1970, undue gxpéxinentat;cn would not be xequired of ocne of ordinary
skill in the aztvto practice the claimed invention of the '915 patent.
Respondents have not established by clear and convincing evidence, that the

'915 disclosure ag of the May il, 1970 filing date was not enabling.

IV. Enforceability of the '915 Patent

Respondents urge that the failuxe by Corning to disclose that the 15
pezcent claimed limitation is not critical was done with an intent to mislead
the Patent Examiner and that there is a substantial likelihood that the Patent
Examinexr wouid not ﬁave aliowed the '915 claims in issue had he been fully
advised on the point (Rﬁﬂf.pp. 16-17). Accordingly it is argued that the °'915
patent claims in issue axe'unenfo:celble.

To establish that a patent was procured with ineauiﬁable conduct as to
render it unenforceable, respondents must provide clear, unecuivoval and
convincing evidencé of the intentional miszepiesentation and withholding of a
matexial fact fxom the Patent Office. Simple negligence, oversight o:x
ezroneoﬁs judément maée in good faith is not enough to render a patent

unenforceable. W.L. Gore & Associates, Inc. v. Gariock, Inc., 721 F.2d at

1558; Oxthopedic Equip. Co. V. All Oxthopedic Appliances, Inc., 707 F.2d 1376,

1383 (Fed. cCix. 1983).13/

15/ A distinction has heen drawn by courts between inegquitable conduct and
fraud. A misrepresentation or concealment would suffice to constitute
inequitable conduct and make a patent unenforceable whereas all the elements
necessary to establish a cause of action for common law deieit would have to
be present to establish fraud and invalidate a patent Jack Wintex, Inc., v.

- Koratron Co., 375 P, Supp. 1.66, 181 U.S.P.Q. 353, 380-81 (N.D. Cal. 1974).
For example bad faith alone, even though the patent would have issued with
disclosure of withheld prior art may establish inecuitable conduct, but it can
not establish fraud. Mizusawa Kagaku Kogyo Kabushiki Kaisha v. Moore Business
Forms, Inc., 205 U.S.P.Q. 458,459(W.D.N.Y. 1979)
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Barliex in this opinion undex the headiné "35 U.S..., §112" and subheading
"158 Limitation," a basis for the 158 claimed linitatién when the '915
application was.filed on May 11, 1970 was found.

Accoxdingly, fgo Administzative law Judge, finds that respondents have
not sustained theix burden in establishing that ciaims 1 and 2 of '915 patent

aze unenforceable.

Patent Issues =~ 454 Patent

V. The '454 Patent

The '454 patent tifled "Method of Making Optical Waveguides® issued on
Januaxy 20, 1976 in the name of Robext b. De Luca and is assigned on its face
to Corning (FF 110), TNe patent is based on appiication Ser. Wo. 462,962 fild
April 22, 1974 (FF 1i0)., Claims 1} an§ 8 of the '454 patent arxe in issue in

this investigation (FF 112).

Claims 1 and 8

Claim 1 is to a method ofisffezning a glass article. The preamble of

the claim recites what is oid in the art with zespect to forming a glass

axticle, viz,

16/ Claim 1 is in a Jepson-type format whereas the prior art is segregated
from the featuzes which are alleged to be entireiy new, the recitation of the
pPrioz art being allegated in the preamble of the claim. Rosenberg Patent Law
Fundamentals § 14,05 (11 (2d4. Ed.) :
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1) depositing ou a starting member a coating of flame hydzolysis -
produced glass scot to form a soot preform, then

2) conlolidatihg said soot preform to form a dense glass layer free
from plzeicle boundaries, and then

3) forming said dense glass layex into a desired shape.
The alleged novelty is in the consolidation step and "comprises":

heating said soot preform to a temperature within the
comsolidation temperature xange for a time

sufficient to cause said socot particles to fuse and
form a dense glass layer, and simultaneously
subjecting said soot preform to a stream of a
substantially dry, bhydrogen-free chlozine . containing
atmosphere that is substantially free fxom
contaminants that wouid adversely affect the optical
properties of said glass axticle, said chlozine
permeating the intexstics of said soot preform
during the consolidation thereof and replacing
hydroxyl ions by chlorine ioms, thexeby resulting in .
a glass articie that is substantially water-free.

(FF 111) Claim 8, dependent om claim 1, states that the soot has a high
silica content and that the step of heating in the consolidation step
"comprises” subjecting the soot pzefoim to a maximum tempezature in the zange

of 1200-1700°C. (FP 111).

B. The '454 Specification

Inventor De Luca represented the invention of his claimed method to be an
improved flame hydrolysis technique of forming high optical purity blanks from
which high quality optical waveguides, lens, prisons and the like can be made
with a very low water content (FF 114). To understand the claimed invention,
iﬁ has to be appreciated that the flame hydroiysis process fox glass
preparation is not nove. with the invgntcx (FF 115). In 1934 Corning's Janmes
Franklin Hydé fiied a United States patent applicltioa to a method of making a

trxansparaent article of silica, which included vaporizing a hydrolyzabie
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compound of silicon ipto a flame of combustable gas to decompose the vapor and -
~ to form finely coninufed silica, and then vitrifying the silica to a
tzanspazent body (PP 115). The Hyde aﬁplication issued as a patent on
Pebzuazy 10, 1942 (FP 254;256).‘

In 1939 Corning's Maxtin E. Nozdberg filed a United States patent
application to a method of making glass compounds containihg'tzou 89 pexcent
to 95 percent of silica and over 5 percent but not cver ll pezcent titanium
oxide, :The‘nethod included vaporizing the tetrachlorides of silicon and
titanium into the gas stream of an oxy-burner, depositing the resultant
‘mixtuze of oxides to make a preform, vitrifying the preform at about 1500°C
to make an opal glass éhezeof ;nd fizing the opal pxeform at a highe:z
tonp.zatu¥e to cause it to become tzanspareant (FF 115)., The Nozdberg
application issued as a §ntent on August 3, 1943 (FF 257-262).

On May 11, 1970, about foux yéaxs before inventor De Luca filed his
* K]
application on April 22, 1954, Coxning's Keck and Schultz filed a United
States patent appliication to a method of p:odgcing an optical wavegquide by
fizst forming a f£ilm of glass with a preselected 1ndex'of :cfzaétion on the
inside wall of a glass tube having a differxent pzeselected index of
refractive. xagk-séhultz disclosed that the desized film of glass may be
formed in a variety of methods including the flame hydrolysis method which was
based on the Hyde and Noxdberg methods (FF 330). Nothing was said about the
wvater content of the products produced in the Xeck-Schuitz method.

Waveguides in which at least 80% of the light scattering loss can be
accounted for by intrinsic giass scattering also had been made by a'pzioz azt
flame hydrolysis technique (FF 116). However, it was found that due to the
presence of residual water produced by the flame hydrolysis technicque,
absozption loses between 700 nm and 1100 nm have been excessively laxge (FF

ii6)., For low opticai waveguide attenuation over the entize range between 700
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nm and 1100 om, inventor De Luca disclosed that the amoﬁnt of residual wate:x
within a glass “lftguide fiber should be reduced to a level of less than 10
pacts pcz‘nillion (FF 117). |

Because it was impossible to reduce the water content of optical
waveguides to acceptable levels aftex fiame hydrolysis - produced soot had
been consolidated to form a solid glass coating, inventor De Luca knew that
watex must be removed before or during the consolidation process (FF 117).
Iavento¥ De Luca was not the first person involved in reducing the water
content in optical waveguides produced by flame hydrolysis.

a piiox art method of producing low water content fused silica included
the steps of forming by flame hyd:iolysis a silica soot prefrom and then
placing tﬁe pz?fc:m in a‘pxeheated furnace at approximately ISOOOC. for
approximately 30 minutes, The furnace contained a reducing atmospheze of
Sracked ammonia or ”foxfinq" gas. During the heat treatment, the soot was
sintered and consolidated iﬁto a dense glass body which was to a certain
extent wvater-free. The amount of water remaining in the zesultant glass was
88id to be excessive in terms of tolerable amounts for o§t1c11 communication
systems. (FF 119).

A method disciosed in a United States patent application filed Maxch 30,
1972 for producing optical wavegquides which exhibited attenuations as low as
30 dB/km at 950 nm involved consolidating a soot preform in an imert dry
atmosphexe such as nitxogen, helium, neon or axgon. In accordance with this
method the inert gas replaced trapped air in the preform and subsecuently
dissolved in the glass. Since this method included gradient sintezing, gases
could escape through unconsolidated parts of thg preform. (FF 119),

A method of forming a glass optical waveguide containing less than 20
pazts per million zesiduai water, disclosed in a United States patent

application filed by inventor De Luca on March 30, 1972, involved placing @
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flame hydrolysis-produ..d soot pzeform in e cﬁanbez whic.. is evacuated to less
than 10-'5 Toxrr. The chambexr is heated below the sint;iing tempezatuze of

the soot to permit enﬁxapped gas to escape from the preform and the
tempezatuxe is naintiinad until an equilibrium is reached between the partial
pressure of the entraped gas in the porous preform and the partial pressuze of
the same gas in the furnace environment. A period of abput 24 hours is
recuized for equilibrium to be reached, at which time the porous preform is
furthexr heated to consoliidate the soot paxticles and to form a dense glass
member. This process is said to be disadvantageocus in that it reguired an
extremeiy long time for water removal, and may result in the volatilization of
some dopant oxides., Also, eaquipment problems were ;aid to plvt Secu
encountered because of the need to maintain very low piescuxos for long
periods of time. Aliso it was said that the pzefomm could not be consclidated ’
until after the water removal step is cﬁnpletod. (FP 120).

Inventor De Luca d{sciosed that varicus oxides from which glass oﬁtical
wavegquides are formed, especiallyIS£02, have a gxeat affinity for water but
aftexr such glass waveguides are completely foinod, the innex, light -
propagating portion thereof is 1nacceslib1e'to.§ate;. The ﬁendoncy of these
glasses to absorD water is said to be not det:zimental to water-free glass
optical waveguides iftez they are formed since most of the light enexgy is
propagated in and axound the core, and the p:elcncé of water on the oute:z
surface has a negliqableweffect on the propagation of such enerxgy. Howevex,
in the formation of opticai waveguides by flame hydroiysis, residual water,
which is produced by the fiame, is said to sppear throughout those portions of
the wavequide that have heen produced by fiame hydrolysis. Also water is said
to be zeadily absorbed by che soot during handiing in air priox to the
consolidatiop process hecause of the extremely high pozrosity thexeof. (FF 116,

128),
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Methods other that the flame hydrolysis technicue have been enployed.in
the soot in an‘a;tenpt to make low water content glasses., Inventor De Luca
disclosed that one such method involved mixing the batch ingzedieﬁts together
vith an effective amount of a chemically-reactive chlorine containing agent as
SiC1, and melting the glass in the presence of a dxy atnoaphez; flowing
dizectly over the glass melt. (FF 121) |

Another prior art method, not involving the flame hydrolysis techmique,
was said by inventoxr De Luca to be disclosed in U.S. Paternt 3,459,522 which
issued to Corning's Thomas ﬁ.s. Elmer and Martin E. Noxdbexg on Augusﬁ S, 1969
and was based on apglicltionl filed July 8, 1963 and August 1, 1967 (PP 122).
The Eimexr et al. patent was said to disclose a method qf removing residual
water from a porous high silica content glass body by subjecting the body to a
flowing stream of a subs;antially ary atmoaphexe‘containina 108 or moze of
either chliorine gas or a chloxine vapor at a temperature of sbo°-1boo°c.

'éhe txeated pozoul'qlai; body is thereafter consolidated in a &y,
nonoxidizing atnospheze'to prodcue a nompozous, t;anspa:eﬁt glass article.
The porous glass body disclosed in the Elmer et al patent was said to be well
known undex the commercial designation "96% silica glass',”and to be p:oduccd
by consolidating a porous glass body chazacterized by a multiplicity of
intezcommunicating, submicroscipic pores throughout 1ts'mals. The basic
production steps involved in the formation of such a porous body, aze.;aid te
be described in U.S. Pat. No. 2,221,709 issued to H.P. Hood et al. and to
include the steps of forming an axticle from a boxosilicate glass, thermally
treating the articie at a temperatuxe of 500°-600°c. to sépazate'the glass
into a silica-rich phase and a silica-poor phase, leeching the‘silica-pcox
phase to produce a porous structure composed of the silica-:ich phase,
zemaving'the-leeching xésidue, and thermally consolidating the poxous

structuze into a nonporous vitreous article. (FF 122).
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Because of the kind of miyzostxuctuxa pzclcnt in the po:ou- glass body
dilclOl.d in tho Blmexr et al. patent and due to the fact that the chlorination
| process disclosed therein was carzied out at a temperature below the
consolidation tempezature, it was n;id by inventor De Luca that an atmospheze
containing a zelatively laxge concentzation of chlozinq.nult be employed.

Thus the Elmexr et al. patent was said to redquire a chlorine conmtaining
atmosphere having 10% or moze of either chloxine gas or a chloxine vapor.

Mo.ﬁ of its examples wexe siid‘to employ chlorine qao'vith no diluent.
Inventor De Luca stated that tﬁe Elmer et al. pctenﬁ furthex taught that after
chlozine treatment, it was undesizable to maintain the porous glass in a
chlo:ine.containinq atmosphere while th; teﬁpoxatuxc vas 1ncx§acod to the
consolidation temperature because of ecénonic considogaticna and bescause this
may result in retention ;f an excess amount of chlozin§ within the glass and
nly cause splitting of the glass; that acco:dinqu the chlozine treated porous
glass is removed from the chlorine acnotphcze and txanl!oxxod, in an inext
atmospheze such as nitzogen, fo: fuzthexr heat tzoatnont consolidation being
prefezably perxformed in an inexrt atmosphere or vacuun at a tl.pcxatuxo between
1200° Q. and 1300 C. - (FF 123).

Por at least the following xeasons inventoxr De tnca. stated that the
method of the Elmer et al. patent 1a.unsatinfactox§ for removing wate: from
flame hydrolysis-produced glass soot preforms from which optical waveguides
are made. The high chlozine content of the chloiine containing atmosphere
enployed by the Elmer et 51. éatent can caua§ zeboil in subsecuent heat
treatnent of the preform and can also introduce an ua;cceptablc level of
contamination in the giass due to the presence of contaninant; in commezcial
gzade chlozinc'aouxcé;: transferring the soot preform from the chio:inaticn

chamber to the comsolidation chambe: can.permit watexr to reenter the porous
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soot blank:; and whereas the Elmer et al. patent teaches separate chlorination
and consolidation steps, it is more economical and efficient to remove wate:z
fxom the glass soot concurrently with fhe consolidation of such socot. (FF
124). It was said that the zate of removal of water by chlozine is
tenpczatuie related, it being slower at tempezatures between soo°c and
1000°C. than at the soot comsolidation temperatuze which is between about
1250°C and 1700°c. for silica. (FF 124)
Under the heading "Summax? of the Invention", inventor De Luca refers to
the convénticnal pzocess comprising the steps of depositing on a starting
‘member a coating of flame hydrolysis produced glass socot particles to form a
soot preform, consolidating the scot preform at a comsclidation temperature
range for a time sufficient to permit the socot particles to fuse or sinter and
to form a "dense glass liyex" which is fzee from particle boundaries and then
forming the dense glass layer into a desired shape (FF 125). Inventor De Luca
éheu states that acco:d;ng ?o his invention the step of consolidating in the
conventional process "comprises" heating the soot preform to a temperature
within the consoclidation temperatuze range for a time aufficient to cause the
pazticles to tu-e.and form a dense glass layex, and simultaneously subjecting
the soot preform té a stream of a substantially dry chlorine containing
atmosphere. It is said that the chlorine permeates the interstices of the
soot preform during the consolidation thereof and replaces hydroxyl ions by
chlorine ions, thereby resuiting in & glass article that is substantially
‘watex-free. (FP 126)
The stream of a substantially dry chlozine containing atmoapheke

comprises helium as the diluent gas and an effective amount up to about S vol
percent chioxine (FF 129). Example 1 employs 90 vol. percent helium and 10

vol. percent chlormic. (FF i36). Hydzogen cannot be used as the diluent gas

since it tends to increase the water content of the glass (FF 129),
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Inventor De Luca discloges that any amount of chlqzinn in the
continuously tléving atmosphere in addition to the requized amount may
increase attenuation with no accompanying benefical end xcau;t, hence the
amount of chlorine persent should be no moze than that required to render the
soot substantially water-free. The percentiage of chloxine requized in the
consolidation atnosphezezis said to ﬁo zelatively low as compared to "priox
chlorinating atmosphere "because chiorine is extremely reactive at scot
consoliation temperatures. (FF 1?9). Chloxine may be supplied to the
consolidation step as chiozine gas ox as & chlorine containing compound that
is gasecus orx can be supplied in vapor foxm. (PP 129).

Inventor De Luca discloses that the consolidation temperatuze depends
upon the composition of the glass soot and is in the :aﬁg. of
1250%-1700°C. for high silica comtent aéot: that it is also time
dependent, consolidation at IZSOOC. recuiring a very long time; that the
preferred consolidatioﬁ'tempexatuze for high silica content scot is between
1400°c. ana 1500°C. (PP 130). Claim 8 in issue recites a range of
~1200° - 1700%." (rr 111). o

Thexe is disciosed in the '454 spocificiti&ﬁ a. schematic representation
of a consolidation furnace and a consolidation atmosphere system. It is said
that the maximm furnace temperxature, preferably between 1400°c and 1soo°c
for high silica content goot, must be adecuate to fuse the particles of glass
soot and thereby consolidate the soot preform into a dense glass body in which
no particle boundazies exist (FF 131, 132),

Iﬁvente: De Lucs referzing to the schematic representation of the
consoliidation fu:nace discloses that as soot preform enters the furnace, the
chlozine containing consolidatien atmosphexe passes through the interstices of

the socot where it lowers the water content by causing hydzoxyl ions to be

replaced by chloxine ions. In addition, the helium purges residual gases from
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the interstices of the soot. Consclidation of the soot is said to begin at
the tip that li intially insexted, and it then gzadualiy'pxoézeclel to the
opposite end of'fhc pxcfc:m. Four phases of the consocliidation process are
said to be :.pxeacnﬁcd by positions A through D in the furnmace. In positions
B through D, a pazt or all of the soot preform is comsolidated. it is said
that due to the type otlhic:ostzuctuze present in the soot pzofoxn, the
outside thereof would sinter first if the entize preform were suddenly
immersed in the high temperature zegion of the furnace; that gases would then
be entzapped in the :esultaﬁt dense glass body and the chlorine present in the
fuzrnace atmosphere would be unable to completely penetzate iato‘eho
interstices of the Qoot preform to remove water thezefrom. The pie!ozl is
therefore initially insexted to politiqn A of the furnance where it is heated
to a tenpezatﬁxe just beibv the consolidation temperature. The p:cfoin is
then further inserted to position B where it is held for a time th;t is
;utficient to insuze co;solidaticn of the end pocition thexeof, The preform
is then lowered to positions C and D at such a rate that eat:apgid gases are
permitted to escape and the chloxinmation ltnosphgzc 1: pezﬁitted to penetrate
and substantially remove the watez the:efzou.. The resultant " dense glau“hody
is then slowly noveq back to position A wheze it receives a‘lliéht annealing
trzeatment, and then removed from the furnace. The rate of insertion between
positions B and D is said to depend upon the size of the soot ﬁ:cfo:n aﬁd the
composition thezeof, the preferzed zate being between about 0.1 inch pex
minute and 1,0 inch per minute. (FF 133). .
In Example 1 of the ‘454 patent a gas mixture containing 90 ?ci. égxcent
helium and 10 vol. percnt shiorine was admitted to a consolidation furnace at
» flow zate of 30 cubic feet p?x hour. A preform of silica soot vlé‘placed in

the furnace at position A, which was about 5 inches above the pelﬁ temperature

o .
being about 1500 C. After remaining in position A forx 15 minutes, the
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preform was lovered at a rate of 15 inches per minute until the end of th§

. preform was 1 inch above the 1500°%¢ peak temperature region (position B).

The preform was maintained in this posiﬁion fozr about 10 minutes to insuze
consolidation of the end éoztion thezeof. The preform was then iowezed at
about 50 inches pexr hour through the 1500°¢. zome unt;l it zeached position

D where it was held for S mingtes to completely consolidate the preform. The
xolultant consolidated dense glass body was then withdrawn to position A at
rate of S50 inches pex minute agd was then removed from the furnace. The
consclidated vitreous silica was sajid to contain less than 1 paxt pex million
OH. (!f 136).

In Examples'z,.3 and 5 inventor De Luca processed soot preforms in a
fuznace in the manner described in Example 1 and formed the consolidated
preforms into optical wuéeguides having low attenuation. (PP 137, 138, 140).

Example 2 uses a gas mixtuxe‘contlinaing 3 vol. pexcent chlorine. In

iianple 3 thexe is 1 vdi. p;xceat chlorine. (FF 137).

| ;avnntoz De Luca's Example 4 is said to illustrate the advantage of
employing chlorine during the cosolidation process using ﬁuo identical
preforms. One of these'p:efpzna was processed in an atmosphere containing 1
vol. po:cint chlo:iﬁn, 0.5 vol. pexcent oxygen and 98.5 vol. percent helium.
The attenuation of the resultant optical wavegquide was less thgp 10 4B/km
between 700 and 1100 om, The second of the two identical blanks was processed
foxr 30 uiﬁut.a in pooitiog A of the furnace in a gas mixtuzre containing 96.5 !
vol. percent helium. 3 vol. percent chiorine and 0.5 vol.'pc;cent oxygen.

This preform was then processed through the remaindexr of the cycle 6f Example
1 in 1008 helium. The waveguide, which was dzawn from a preform which was
prescaked in an atmosphere containing 3 vol. pexcent chioxine and then
consolidat;d‘in an atmosphere containing 1008 helium was said@ to exhibit an

attenuation of 100 dB/km at 950 mm whezeaé.a wvaveguide dzawn from a preform,

74

r—



which was both prescaked and consolidated in an atmospheze containing 1 vol.
pexcent chlazin.Auna said to exhibit an attenuation of only about 10 4B/km at

that wavelength., (PFPF 139).

Vi. Prosecution History of the '454 Patent

In the sole independent process claim, as oxiginally filed, the
consolidation step alleged to be novel was characterized in that it comprised:
heating said soot preform to a temperature within
the consolidation temperature xange for a time
sufficient to cause said soot particles to fuse
and form a dense glass layer, and simultaneously
subjecting said soot preform to a stream of a substan~
tially dry chlorine containing atmosphere, said
chloxine permeating the intexstices of said soot
preform duzing the consclidation thereof and
replacing bydroxyl ions by chlorine ioms,
thezreby resuiting in a glass axticle that is
substantially‘watex~-free. (FF 142),
In a Patent Office action dated Januaxy 17, 1975, the Patent Examiner rejected
this claim undex 35 U.S.C 103 over Noxdberg U.S. Patent No. 2,326,059, which
had been cited by inventor De Luca in his '454 specification (PF 115) taken
with Bruning U.S. Patent No. 3,850,602 and Heraeus et al U.S. Patent No.
2,904,713 (FF 144). It was the Examiner's position that it would be obvious
to substitute the chlorine containing atmosphere of Bruning for the oxidizing
atmospheze in the consoclidation step of Nordberg in order to remove water in
- an optic fiber glass since the Heraeus et al reference taught that many
chlorine compounds are used to remove impurities from glass (FF 144).
In an amendment filed on April 9, 1975, Corning axgued that heating the
soot preform to the consolidation temperature and simultaneously subjecting

the soot preform to a stream of a substantially dry chlorime containing

atmospheze was not recognized, suggested or taught by the cited references
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either taken alone or in combination (FF l46). It argued tht the Bruning

patent made no ientiog of optical fibers, that Bruning.taught a method of
forming quartz glass from quartz crystal granules by first u;xing the granules
at an elevated tenpefa:ure with one of the following salts: sodium fluride,
sodium chloride, sodium bromide, silvgr nitrate, lithium chloride, potassium
chlordie, magnesium chlaride, calcium chloride, strontium chloride, and silver
nitrate, or mixtures thereof; that this process could not be performed
Simultaneously with the consolidation of the quartz crystal granules into a
dense glass body since the granules so treated were contaminated ﬂth traces
of salt vapor which would result in the formation of bubbles in the quartz
glass during the mei:ing process; that to remove any doubt of the
applicability of the Bruning patent to the claimed ptoﬁcol, claim 1 vas
amended to state that thé dry chlorinclqontaining atmosphere is substantially
free from contaminants that would adversely affect the optical properties of
c.he glass article; that 'because of the salt contamination, the Bruning method
requires the additional step of _floviqg water vapor-free gas such as dry
oxygen or nitrogen over the granules at an el;vat;d temperature; that it is
only after the granules have been mixed with s;1£ and flooded with the dry
oxyg‘en or nitrogen that the melting is performed; and that wvhereas the Bruning
patent employs a :héee-step method of purifying quartz and forming a solid
body, the claimed method resulted in the simultaneous purifi_catiovn of the soot
preform and consolidation thereof into a glass article. (FF 147).

Corning argued in the April 9, 1975 filing that while the claimed process
enployéd a chlorine atmosphere for removing lhydroxyl w during consolidation
of the soot preform, Heraeus et al teach the use of chlorine or other halogens
to render harmless or eltminacé fmpurities in grains of “rock cyrtals" as they

are strewn upon 'che surface of a cylinder and that 1; is necessary to supply

chlorine gas to the processed surface in such a manner that the chlorine
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molecules surround ané-=nvelep the quartz patéicles sho..ly before and duiinq
their melting and during built-up of the quartz glacs'ﬁody. (PF 148).
Corning also arxgued the inapplicability of the Nozdbexrg patent on the ground
that oxygen is not';cuivalent to chlorine for the purpose oé removing water
from a soot preform during consoclidation. (FP i49).

By Patent Office action dated July 1, 1975, the Patent Examiner stated
that all the claims were alliowed (FF 151). On August 5, 1975, a notice of
allowance wasbmailéd. (FF 152). The '454 patent issued on January 20, 1976,

(FF 152).

VII. Validity of Claims 1 and 8 of the '454 Patent

A. 35 u.s.c. 8§ 102, 103

Respondents axgue that the most pertinent prioz out idfozence to claims 1
and 8 are U.S.'Patent 3,459,522 to Elmex et al., and Japanese Patent
Publication No. 45-37311. It is said that both references disclose a method
of dehydrating poxous siiica glasseé in a chloiine.containinq atmospheze which
is maintained during the consolidltion;step and hence anticlpcée the claims in
issue (RPHP 72). Iﬁ addition it is a:éued that even if these refezences do
not in and of themselves fuily anticipate claims 1 and 8 in iasué, the
diffezence, if any, bet#?en these reference and the teaching of the '454
patent would have been obvious within the meaning of § 103 at thevﬁime the
invenfioﬁ'uns made to a person having ordinary skill in the pertinent Axt.
(RPBP 22-23)

The Elmer et ai. patent was discussed in the '454 specification as
filed. '(FF.122;124) Hence it had to have been considered by the Patent

Examiner who did not reject any claims on the patent. The‘pigsumption of
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validity has been said .o be stronger when the most pe:L¢ngpt prior axt

patents are considered by the Patent Office sSkil Coxp. v. Cutlex-Hammex Inc.

| 162 U.S.P.Q. 132, 135 (7th Cir. 1969).

Respondents argue that the recorxd shows that Corning in its production of
optical waveguide fiber does not employ a chlozine-congaining atmosphere
throughout consolidation and that there is no probative evidence demonstrating
that any of -Corning's licenseeé employee'such a gonsalidation.ltep ( RPHP

23)22/15 also asserted that a U.S. Patent 3,938,974 to Macedo et al dicloses

the simultaneous consolidation'and dehydration of a glass preform in a
.chlorine containing atmosphere so as to totally disclose the invention of the
'454 patent (Macedo, RX~-103A, paxa. 36).

Leqai standazés applicable to defenses of alleged anticipation and
obvicusiness have been discussed in connection with the '915 patent,

Novelty in the glaimed methed in igsue 1nvo1§es ;taxtiné with a
flame=hydrolysis produced glass soot preform (FF 11;). While the Jcp.qn type
claimed subject matter in issue ch;xacte;izes_;s old "consolidating sald soot
preform to form a dense glas;.layex free from particle boundaries "(FF 111l)
novul;y is in modifying the old consolidation gteg such that it “"comprises™
heating said preform within the consolidation temperature to foim a "dense
glass layexr" while simuitaneously subjecting said preform to a stzeanm of
substantiaily dzy, hydrogen free chlozine containing atmospheze to form a
glass axticie that is substqntially qateszxee . The term "comprises”
chazacterizes what is novél in the coqsolidation step. Hence the

~ consolidation does not exciude conventional “Steps in the consoiidation. 1In e

17/ In its zepiy to zespondents proposed finding 56, Corning stated that as
fa: as it is aware, its licensees in this country do not practice the '454
invention because they do not use an outside process which deposits soot by
flame hvd:olysis .
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Baxter et al. 656 F.2d. 679, 210 U.S.P.Q. 795,802 (CCPA 1981); In re Conme 121

P.2d 470,50 U.S.P.Q. 54, 56 (CCPA 1941). In re Hunter 288 F.2d 930,129

U.S.P.Q. 225, 226 (CCPA 1961). In re Hally 296 F 2d 794, 132 U.S.P.Q. 16,20
(CCPA 1961). Claim 8 of the '454 patent discloses that the consolidation
temperature is in the range of 1200 to 1700 degrees. (FF 111). The
specification discloses that the chlorine containing atmosphere has at most 10
vol. perceant chlorine. (FF 136). Any amount of chlorine in addition to the
tequirea amount may increase ;ttenua:iou. (FF 129). Hydrogen cannot be used
in the chlorine containing atmosphere. (FF 129). The specification discloses
‘further that during the consolidation step "the chlorination atﬁoiphere is
permitted to penetrate and substantially remove the water thereform”. (FF
126, 133); The “"resultant dense glass™ body continues to remain in the
congolidation furnace (FF 133). While each of the examples of the '454 patent
show the presence of a substantially dgy, hydrogen~free, chlorine containing
atmosphere throughout the entire consolidation step, produced waveguides have
an attenuation of less than 15 dB/km. (FF 137).

As the prosecution history and the claims that were before the Examiner
make clear, essential to inventor De Luca's novel concept is the formation of
a "dense glass layef“ while "simultaneously” removing water from the porous
preform. (FF 142-152).

Also uncontracticted is the testimony of Corning's expert witness that
substantial removal of water from the porous prefomm occuring "simultaneously”
with the formation of a dénse glass can only mean that removal of water occurs
during the process of consolidating the preform; that the removal of water
during the entire consolidation process would be physically impossible because
the interstices of the preform close prior to completion of the consolidation
to a clear'glass and :ha:‘once the interstices have closed the preform becomes
imprevious to the chlorine containing a:mo;phere. (FF 364-365). The Elmer et

al. patent, consistent with the testimony of Corning's.expeft, discloses that
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incipient pore closure occuzrs at the beginning of the goalolidatioa step. (PP
289).

With the above understanding of the claimed invention»of the '454 patent,
in issue, the Adniniat:ative law Judge is not persuaded that respoundents have
met their burden in establishing that the claimed subject mattexr is invaliad
over the Elmer et al. Jipannno and/oz Macedc references.

The Elmer et al. patent zelied on in by :ocpopdents discloses a method of
repoving residual water from a porous high silica glass tubing, in a flowing
stream of a substantially ary éhlo:inc containing atmosphere with ox without
diluent at a temperatuxe of 600 to 1000 degzees centigrade and consolidating
the treated porous body in a dry, nonoxidl:ing atmospheze to produce s
nouporous, transparent substantially watez-free glass izticlo (PP 284-289).
Theze aze several critical distinctions between the Elmer et al method and the
glained method in issue; The staxting component in the Elmex et al process is
2 porous high silica céntent glass body; it is nmot the flame-hydrolysis
produced glass soot preform ot'tho clgiuod De Luca process. Significantly De
Luca's treatment of the glass soot preform wiéh a.chloxinc containing
atmosphere is carried out at a consolidation t;ipozatuxo of 1200 to 1700
degrees centigrade. In contzast the zlﬁox et al porous high silica content
glass body is ti:st't:eated with a chlozine containing atmosphere at a
tempexatuxe of 600 to 1000 degrees cCentigrade and tho:gaftoz the glass is
heated to effect consolidation at a.tcnpcxatuxo which is normally 1250 to 1300
degrees centigrade. 1In the Elmer et al. process "chlcrine containing
atnocpho:c' may be chiozine gas without diluent. De luca cannot employ only
‘cholorine gas and teaches that excess chlorine may increase the attenuation.
In the Elmer et al. patent the porous glass may be consolidated in a chlorine
containing a;moaphexe. However, it is only afte:x e tzcaﬁnont with chlozine

and while the glass is still in a pozous stnén, without any indication that
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the intertices of the ﬁsrous glass had closed, Moreover, unrefuted by any

test data are the statements in the '454 patent that the chlorine content of

the chlorine containing atmosphere in Elmer et al can cause reboil in
subcequént heat tre;tnent especially if soot preform is employed; and that
transfering any soot preform from a chlorination chamber to a consoiidation
chamber can permit wn:er'té reenter the porous soot blank.

Respondents' expert testified that it is not desirable when consolidating
a glass'prcforn to a dense glass for use in an o§:1c31 wvaveguide coumstruction
to do so in a chlorine-tont#ining atmosphere because of the risk of entrapping
chlorine gas bubbles and because if germania is the dopant there is a higher
risk of forming volatile compounds that would also advelruly effect the
optical properties. (FF 368). He did not define chlorine-containing
atmosphere and in the ab;ence of test data, the Adainistrative Law Judge is
not persuaded that the low chlorine containing atmosphere of‘:hc De Luca et al
claimed method would be detrimental. De Luca's Example 2, enpioying germania
as a dopant produced a ﬁaveguide vith less than 15 dB/ka. (FF 137). De
Luca's Example 1 produced consolidated vitreous silica containing less than 1
part per million OH. (FF 136).

The cited Japanese patent merely discloses the use of chiorine to remove
wvater from porous glass at léw temperatures, Thereafter in a non-chlorine
containing atmosphere the glass is consolidated at higher ténpeiaturés. (FF
292). Hence the removal of water is wholly separate from consolidation step,
| comple;ely unlike the invention of the '454 patent.

As for the Macedo et al. patent, respondents rely on a portion of the
patent under the subheading “Consolidation™ which states that the
consolidation step consists of heating a glass sample to a range from 700
degrees to 950 dégrees centigrade (FF 290-291) which is below the

consolidation temperatures of the De Luca '454 pateat., (FF 130).- "“‘d° et
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al. disclose that if the glass is kept at 500 to 700 degrees centigrade for
 15-50 hours before heating to the 700 to 950 degzees centigrade range
preferably in a reactive atmosphere as éhlozinc gas oz 51c1‘ ox CC14, most
. of the inhamogenities in the glass caused by the presence of water can be
zemoved. (PP 290-291). Significantly even with a consolidation temperature
lower than that in the De Luca patent, Macedo et al. disclose that xcnavci of
water is carried out at even a lower temperature before consolidation. Thus
it is sﬁatcd duzing the 500 to 700 degrees heat treatment, the 'unconlolidatcd
glass” can be efficiently contzolled; (FF 290, 291). Accordingly the
separate steps of first drying and then consolidating in the Macedo et al.
patent are pateneaSiy distinct from the simultanecus drying and consolidating
in the De.Lucl et al '454 claimed method in 1slup.£2/

Respondents ;zgue that Corning does not employ the De Luca '454 method in
Cozning's production of optical wavegquide tiﬁcx. Documentazry evidence and
testimony however establish.that Cozning'in the p:oducgiou of its commercial
opfical waveguide fiber paaieg a soot preform into
in a chlorine~containing atmospheze wherxe t;e pzefzom is dehydxatod to form a
cleaz, puhble~£:ee consoiidated glass preform (FP 361-363). Although the
chlorine flow in Coininq's dehydration -~ consclidation furnace does not
continue through the entire period during which Corning's preforms undergo
consolidation, dehydration does occur while consolidation is also occuring.
(PP 361-363), Accordingiy the evidence does estabiish that Corning employs De
Luca's '454 method in producing optical waveguide fibers and provides an

objective indicia of nonobviousness.

18/ Corming in its proposed finding 220 stated that ever if the Macedo et al
patent is entitled to a Aprii 27, 1973 filing date of a parxent applicationm,
that date is still subseauent to the '454 actual reduction to practice date.
‘The Administrative Law Judge makes no finding with respect to the conception
and actual reduction to practice dates of the claimed De Luca invention i
‘issue.
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For the foregoing reasons, the Administrative Law Judge finds that

respondents have not met their burden in proving the '454 patent is iavalid.

B. 35 U.S.C. § 112

Respondents argue that the Examiner accepted as cfitical the limitation
in the '454 patent claims in issue requi;ing the use of a chlorine-containing
atmosphére during both dehydtétion and the consolidation "in their entirety”;
that now inventor De Luca has disavowed that clear representation and contends

. that the maintenace of the chlorine-containing atmosphere throughout the
enﬁire piocess 1s not necessary. Accordingly respondents contend that claims
1 and 8 in issue are invalid as not satisfying the specificity requiremants of
35 U.S5.C. § 112 since the claims do not particularly point out and distinmetly

claim the subject matter which inventor De Luca regarded as his iavention

*

(RPHP 31-32).

In support of the contention that Corming in the prosecution of the '454
patent argued the criticality of using a chlorine-containing atmosphere during
both dehydration and comsolidation "in their entirety, " respondents quote the
following portion of the file wrapper:

Whereas the Bruning patent [cited by the Examiner in rejecting.

the claims) employs a three-step method of purifying quartz and

forming a solid body, the claimed method results in the

simultaneous purification of the soot preform and consolidation

thereof into a glass article. It is thus seen that the Bruning

patent does not teach 'optical fiber glass' or a chlorine

containing atmosphere of the type set forth in the present

claims. (RPFF 48) (FF 47),

However as the file wrapper makes clear the distinction drawn in the quoted

portion of the file wrapper is not between dehydrating and partially

consolidating in a chlorine coataining é:mosphere as against dehydrating and
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completely consolidating in a chlorine containing atmosphere. Rather Corning
wvas arguing agduc the Bruning process which involved :ouliy separate
dehydration and consolidation steps. (FF 147). The '454 claimed subject
matter in issue does simultaneously remove water and consolidate to a "dense
glass layer™ such that the resulting "glass article” is substantially
water-free. Hence the Adninistrative Law.Judgc finds nothing inconsistent
with the file wrapper and the position taken by Corning. Moreover accepting
respondents' contention would be in conflict with inventor De Luca's concept
of his '454 invention. (FF 214).

Respondents argue that De Luca's Example 4 is conclusive evidence that
the De Luca '454 patent “"requires” a chlorine-containing atmosphere throughout
consolidation to a dense glass, (RPFF 47). It is said .thlt Exzaple 4
constitutes a conparison;' between the re?ul;s obtained of comsolidating in an
atmosphere containing 100 percent helium and the results obtained by
consolidating entirely in a chlorine containing amospheri. A teading howsver
of Example 4 does not support respondents’ conﬁcntion. Rather Example 4
compares an embodiment wherein chlorine is oniy supplied at a particular
temperature viz. at position A of the ft_xrnanﬁe i;hich the '454 specification
characterizes as "just below the consolidation temperature,” (FF 133, 139) and
which embodiment is Aoutside the scope of the De Luca '454 invention in issue
(FF 111) with an embodiment wherein chlorine is supplied during consolidation
viz. up to 1500 degrees centigrade. |

Accordingly the Administrative Law Judge i; not persuaded that the claims
in issﬁe do not particularly point out and distinctly claim ths subject matter
which inventor De Luca regarded as his invention. Respondents have not met
their burden in establishing :Ea: .clains 1l and 8 are invalid under 35 U.S.C.

§112.
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VIII. Enforceability of the '454 Patent

Respondents argue that the failuxe by Corning to disqioqe;t;_the Patent
Examin;: that no cziticaiity éaﬂ be att:;buted to thg mgiuteq;nce of a
dhlozine;cont‘ining atmosphere throughout ﬁﬁe dehydration and consolidation
steps renders the '454 pat§n£ claims 1 and 8 unenforceable for reasons that
were equally applicable to the '915 patent claims in isluc...Spccifically they
uxée tﬁut'the "iepzesentation that a chlozine-con;aininq asnoophqu is
necessary throughout dehydxation and consolldation that appears in the patent
claims as well as in the specification and prosecution £ile bitgq:g‘ wvas done
with intent to mislead and that theze is a sub;tantial likelihood that the
Examiner would not have ailoved the claims to issue had he been fully advised
on.that point; that Corning cleaxly had reason to know that the information
: Aée'disclosed to the Examiner would have been impbztant to him in deciding
whethexr to allow the claims; that the Elmer et al. patent was ex:oneously
described as teachin§ sepizate chlozrination and_consolidatiqn”ltepc for the
purpose of illustrating the advantiéas obtaine§ by the DeLuca process in
combining such steps. (RPHP 23-24). Accordingly, lt';s argued that claims 1
and 8 of the '454 patent are unenforxceable. |

Aﬁifyscs of the file wrapper specification, and claims i apd 8 have not
persuaded me that a :epxetehﬁation w‘s made that a chlorine-containing
atmosphere 13"ncées§azy throughout dehydration and éonaolgﬂation." (FF
'142-152)7 MdiQove:, I have found thag the Elmer et al. patent discloses a
chlorination step distinct from a suﬁseaueét consolidation stgp. (PP 288).

“Accordingly, the Administzaéife Law Judge finds that respondents have not
sustained their burden in establishing that claims 1 and 8 of the '454 patent

axe unenfoiceable.
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IX. Infzingeaent Issue

A. Accused Processes

Cozning cha:qes that’zespondents' ptocesses used in making their M-l, s-i,

S=2, S$=3 and M-2 fibers infringe claims 1 and 8 of the '454 patent. (PP 60).

Process fozx H—i Fibe:

Th;'p:ocesi used Dy respondent SEI in the manufacgu:c of accused M=1 fibex
comprises the follawing steps:

$9)

burned in an ‘ flame to form a ) at the

(i1)

thezedy forming

(iii) The is thezeafte:

FRr

and subjected to 3

degzees centigiade to form a

(iv) The 13 téen‘pliced in a and heated
with an - tl;ne an;'elénqgted into a

(v) e elongated | is then insezted into a
and this éonpésite is with an' _ flame causing the

thereby forming the
(vi) The is then

(FP S51).



Process for S-1 PFibex

The process used by respondent SEI in the manufactuze of accused S-1 tibe:

comprises the following steps:
(1)

an fiame to form a

(ii)

(i11) The " is thereafter

and subjected to a
L]
degrees centigrade to form a

aze buzned in

. at the

thezeby forming

(iv) The is then placed in a and heated
with an flame and elongated ‘into

(v) The elongated - is then insezted into a
and this. composite is with an

thezeby forming the
(vi) The is then

(FF 52).

Process for S-2 Piber

fiame causing the

The process used by respondent SEI in the manufactuze of accused S-2 fibex

<

involves the following:

(i) Silicon tetrachioride, and germanium tetrachloride are burned in

an oxygen-hydrogen fiame to form a porous soot preform at the end of e

seed glass rod;
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(i1)
thezeby fozniﬁg .

{iii) The , is thereaftez placed in a

and subjected to a

" degrees centigrade to form a ' 3
’(iv) The . - s then pl;cﬁd in a- and heated
with an flame and elongated into a
(V) The elongated is then inserted into a
and this composite is with an .flame causing the

\ A .
‘ thezeby forming the
[ ]

(vi) The . is then

(FF S3).

Process foxr S=3 Piberx

The process used by respondent SEI in the manufactuze of accused S-3 fibe:x

compzises the following steps:
(i) : ‘ . aze buzned in
an flame to form a at the

(i)

thezeby forming a fiuozrine-containing preform with heating over a period

‘of time to a maximum temperature approaching about 1300°C;



v(iii) The is thereafter

to form a S by
.degzees
centigzade;. - .-
(iv) A
(v) The

and heated .with an - . - | .. . ."£lame and

(vi) The surface of the

state.'and a

(vii) The - - . tube is then heated with an
flame removing surface water therefrom by flowing gas into

. and then causing the

(viii) The having @ g  thezein is
then placed in a and heated with an flame
(ix) The is then insexted into a
and - again by. the use of an flame:
(X) The resulting is then

(FF 55).

In the S-3 pzocess, the pure silica rod used in step (vi) is produced by
The so formed is then piaced in o having a
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substantially drxy, . and is heated

over a period of time to a

Thezeafterx, the is removed from the furnace and placed in a ting

heatezx having " The ' io thezein subjected to a
approaching whezedy

article is completed. The article is latex and inserted into a

as in step (vi). (PP S6).

In the M~1, S-1, S-2 and S-3 processes, respondents refer to the
Respondents desczibe the pexiod during
which the zesides

(FF 54, 57).

.oncess for M=2 Fibe:x

The accused process used by rzespondent SEI in the manufactuze of M-2 fibex

coup:ites'the following steps:

{1) : ‘ aze
buzned in an . flame to form a ‘ at the

(i)

(ii1)

applied to the

(iv) The _ is then piaced in a and
with an £flame and
element;
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(v) The’ is then inserted into a
and this composite is heated with an ' . flame causing the
thereby forming the
(vi) The ' into'the

FF 58).

B. Positions of the Parties

i. Corning's Azgument
Corning argues that respondents'
| and falls literally vithin claims 1 and 8 ox
the '454 patent. It asserts that there does not appear to be any 1llue.that a
- is used in making respondents' M~l, S-1, S-2 and S-3
fibezs.

Cozrning, :eféxzing to respondents’ interrogatory responses and Corning's
electron microprobe anaiysis, argues that while there is a sepazate and
distinct issue as to whethe:.a | is included at all in
respondent's process for producing M-2 fiber, Corning has met its burden by a
prepondexance of evidence that such a is includeqd,

CPH 35-38)., CQ:niﬁg admits that inventor DeLuca used a chlorine atmosphere
throughout the consclidation process hut argues that dehydration cannot
physically continue throughout the entize process of consolidaﬁion and that

the impoztant thing is that there be simultaneous overlap. (CPH 36).

2. Respondents' Argqume.t
Respondents argue that the use of
is not

inventox DelLuca's inventionu: and that Deiuca's invention lies in the use of a



chlorine-containing atmespheze during both the dehydration and the
consolidation iteps. (RPHP 19). It is a:gued;that the M-; fiber does not
even include a ‘ and is clearly outside the scope 6£ the '454
patent claims and that the M-1l, S-l, S-2 and S-3 fiber types are manufactured

by a process wherein

{ RPHP 19).t ﬁespondents assext that Corning is estopped from
asserting its '454 patent claims in issue cover a process wherein

They

argue that claim 1 gnd'depeﬁdent claim 8 cleazly mandate all consolidation in
a chlorine-containing atmosphere; that Example 4 of the '454 pat;nt compazes
the results obtained by consolldat1n§ in a chlorine-free atmosphexe as
comp;:ed to complete consolidation in a chlozine~containing atmosphexe to
gmphasize the novelty 9& lnventoi Deluca's invention: and that the a:guments
of counsel during the prosecution leading to the allovlncg of the claims
emphasize the distinction over the prior art as resting upon thcltlct that a
chlozine-containing atmbsphe:e is maintained "throughout” consolidation in the

inventor DeLuca process, (RPHP 20), . ‘ /

C. M-~l, S-1, S-2 Processes Do Infringe

Respondents' M=1, S-1 and S-2 preforms are produced by

formed by . in the The
so formed is then placed in an having a substantially dzy,
Thereaftex, the ' piaced in a

and the is thezein

subjectéd to

(FF 51, 52, 53).
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Accordingly, respondents' methed of forming M=1, S~1 and S-2 preforms into
cleaz glass azficlea:utilizes each of the steps of claims ; and 8 in issue.
Although zesponaengg' Mr. Hoshikawa testified that after the dehbydration step

| he alsc testified
that in the accused the heeom&: . (FF
371). - Because the temﬁézatuxe in the accused is within the
this would be
expectéd. Moreover, unrefuted is the testimony that occu:§
‘during the accused | step because of the

and the fact that :éspondents ’

(FF_373, 374).

On the present record, the Administrative Law Judge finds that Cozning has
met its burden in proving that respondents' M-l, S-1 and S-2 processes

litezally infringe each of claims 1 and § in issue.

D...S=3 Process Does Infringe

ReSpondents' s-; optical waveguide fibers axe made by a
compiaag;on of . (an S-3 . and S-3
vh;ch 1s produced
(FP 51, 52, S3,
55). As the processi:g steps for the S-3 core and ciadding preforms azxe

functionally the same as for the M=-1, S-1 and §-2 preforms, respondents

infringe claims 1 and 8 in issue.
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On the present record, the Administrative Law Judge finds that Coraing has
. met its bu2§en in proving that respondents' S-3 prxocess int:ingel each of

claims 1 and 8 in issug;

E. Respondents' M=-2 Process Does Not Infringe

The dizect testimony at the hearing and deposition testimony of
respondents' Mx. Hoshikawa in September 1984 are to the effect that in
respondents’' M=2 process there is involving

' - as that term is used in the '454
patent. (FF 59, 377). Two answers to Interzogatories by respondents »

indicated that the M-2 p:dcess ' involving a

(FF 375, 376). A first answer, in July 1984,
vas zeceived by Corning b;fo:e the September 1984 deposition testimony of Mz.
Hoshikawa. (FF 375, 377), A second answer in September 1984 vas received
aftex tpe §eptembe: 1984 deposition testimony of Mr, Hoshikawa. (PP 376, 377).

At the hearing, Corning's position was that respondents should be bound by
their answers to the interrogatories. (Tr. 16i8). Respondents' position was
that the direct test;mcny of Mz, Hoshakawa, which was received by Corning
prior to the start of the hearing (Tx. 707), tells the tzuth (Tr. €88); and
that Corning had prior notice of : in the M=2 process
through the deposition testimony of Mr. Hosikawa., (Tz. 718).

In support of Mx. Hoshikawa's testimony that there is

zespondents' M-2 process, respondents at the heazing, prior to thq
cross-examination of Mx. Hoshikawa, produced a collection of run sheets. (FF

380). Corning's position is that these run sheets date from October 1983

through January 1984, but no later: that they do not suppozrt.its respondents'
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contention that M-2 prefozms are curxently manufactured

(CPFF 237). Corning also argues that its electron nic:opxobé analysis of M=2

£iber shows the presence of from about

by the same process as that used for the M-=l, S~1 and S=-2 preforms.
{(CPFF 240). In contrast, Mr., Hoshikawa testified that respondents' starting
raw materials in its M-2 process accounts for the in the M=2 fibex.
(FF 382-384) and-although the same starting raw materials is used in the S$-2
Process, the respective amounts used differ and this uight be the Qealcn why
there is moxe in ‘the M-2 fiber than in the S-2 fiber. (Fr 382-384).
Corning has the buxden of proving by a preponderance of evidence that the
zespondents have infzinge; its '454 patent in the production of the M=2

fibex. The Administrative Law Judge finds no direct evidence in the record
that the M=2 process utilize; a
. and found the live testimony of Mr. Hoshikawa
credible. While Corning arxgues that the presence of from about
in the M=2 that the
for the M-2 fihez was

a4 strong suggestion does not meet the preponderance of evidence test,

Accordingly, Corning has not met its burden in establishing that

respondents’ M-2 fiber infringes ciaims 1 and 8 of the ‘454 patent.
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X. Importation and Sale

In oxde: to'inynke the subject matter jurisdictien bfithe-Co-ﬁillion and
to suppoit a finding of a violation of § 337, Corning must establish that the
accused product has beenyimpo:ted iqto or sold in the United statéa. 19
u.s.c. § 1337(a). '

The Administrative Law Judge finds that the evidence of recoxd in this
investiéation demonstrates that xespondedta SEI and SEUSA have imported or
sold the accused optical vnv?guide £ibers in the United States. (PP 8, 285,

386).

XI. Domestic Industzy

In oxdexr to prove a violation of § 337, Co:hing must establish that the
aileged unfair methods of competition have the effect or tendency "to destroy
or substantially ihju:e jn industry, efficiently and economically operated in
the United States.” 19 C.F.R. § 1337(a).

Corning defines the "domestic industzy” for pﬁipooct of this
investigation as the_facilities’and opezations of Corning devoted to the
research, development, manufactuze, marketing and dist:ibution of Coining's
optical waveguide fiber, and to Coxning's activities with :cséccc to its
licensees undex the '9i5 and '454 patents in issue, and the facilities and
opexations of Corning’'s Zomestic iicensees -- AT&T, ITT and SpecTran -- unde:x
the '915 and '454 patents in issue, and the domestic activities and facilities
of NTI. (CPFF 270).

The Adminis:xat1Ve Law Judge, based on the recoxd before him, finds the

domestic industry in this investigation net to be what Corning proposes.
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and its licensees devo-cd to the exploitation of the pa..nt. Certain Methods

for Extruding Plastic Tubing, Inv. No. 337-TA-110, 218 U.S.P.Q. 348 (1982)

(ﬁlactic Tubing); Certain Slide Fastener Stringers and Machines and Components

Thereof for Produciﬁg Such Slide Fastener Stringers, Inv. No. 337-TA-85, 216

U.S.P.Q. 907 (198l1) (Slide Pastener Stringers); Trade Reform Act of 1973;

Report of the House Committee on Ways and Means, at 78, H. Rep. No. 93-571

(93a Cong., lst Sess. 1973). Where there is more than one patent at issue,
the Commission determines whether the domestic activities concerning
exploitation of the "entire package or system" under the patents will be
treated as a single domestic industry for purposes of § 337. Certain

Apparatus for Continuous Production of Cooper Rod, Inv. No. 337-TA-52, 206

U.S.P.Q. 138 (1979).
In Copper Rod, the Commission adopted the findings of the Administrative
Law Judge with respect to the domestic industry. 206 U.S.P.Q. at 161. 1In
that inveétigation the Administrative Law Judge found the domestic industry to
consist of those divisions of the Southwire Co. devoted to the de§elopment,
sale, servicing and licensing of S.C.R. systéms as well as the Southwire
Machinery Divisién {SMD) , Morgan Construction Cb.,,and Machinery Assembly
Corp. (MACORP), subcontractors who manufactured portions of the S.C.R. systems
for Southwire. Id. In issue in Copper Rod were patents identified as the
‘994, '170, '423, '430 and '532 patents. Significantly, in Copper Rod, the
Administrative Law Judge's finding 552 read:
SOhthwire and its primary subcontractors, Morgan and MACORP, design,
manufacture, sell and service SCR systems incorporating the
apparatus claimed in the ‘170 patent for practicing the methods
claimed in the ''994, '430 and '532 patents, as well as for making
the product claimed in the '423 patent. (Tr. 738, 792, 793;
CDX-DBC). Southwire has developed know-how and technology
associated with the manufacture and operation of the SCR systems,
and incorporates this proprietary information in the SCR systems
that it sells or operates. (Tr. 1094-1098),

The Administrative Law Judge does not find in the record before him

domestic activities concerning exploitation of an entire package or system
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undex the ‘915 and '454 patents.

Corning's breakthrough in long distance light trzansmission came without
.the 1454 patent. (FP 153-193). Cbxninq began production in the United States
" of optical waveguide fiber covered by the '915 patent in 1971 and its firzst
sale of said fiber was in 1972, (FF 297, 388). The claimed method of the
'454 patent was not used by Cozning in its initial production of optical
waveguide fiber. (FP 200-216). To the contrxazy, the '454 patent application
wvas notvfiled until April 22, 1974. (FF 110). Currently, while a portion of
Corning's commercial optical waQeguide fiber is covered by claims of the '915
patent and all of Corning's commercial production of optical waveguide fibex
is covered by the claims of the '454 patent, (PF 361-363, 405), licensees of
Corning under the '915 and '454 patents, who domestically manufactuze optical
waveguide fiber under the '9l15 patent, do so by a method not covered by the
‘454 patent. (Coxning's reply to RPFP 56). This is conclusive evidence that
the '454 method is not critical for exploitation of the claimed invention of
the '915 patent. In fact, not only can optical.vaveguide £ibex be made under
the '91S5 patent without exploiting the '454 patent, but the acouisition of
'915 patent rights does not recquire '454 patent property rights. Thil is
demonstrated by the'll;ensinq agreement between Corning and SpecTran which
gives SpecTran rights under the '915 patent but no rights to the '454 patent.
(FF 428).

This stands in mazked contrast to the facts under which a single
indust:zy was found in Cogéez Rod. In Copper Rod the apparatus and method
patents and fourteen trade secrets were intimately related to the sale of the
complete system. The Commission heid that the system was soid as a package
and that each element of the system was integral to the pack;go. vThe:e!oxe,
the industzry could into not be segmented. Id. at 16i. The Administrative Law .

Judge conciudes that the combined domestic activities of Cozaning and its
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licensees cannot be co..idered as a single domestic induytry. Following
Commission-ptactice of defining the domestic industry as the domestic
operations of the patent owner and itgllicensees devoted to the exploitation
of a pafent, the Administrative Law Judge finds two domestic industries in
this investigation; One industry is composed of the domestic activities of
Corning and its domestic licensees AT&T,.ITT and SpecTran in exploiting the
'915 patent. Corning's domestic activities exploiting the '454 patent define
the seéond domestic industry.v

In order to accurately as?ess the impact of respondents' activities on
the two domestic industries in this investigation, it is necessary that the
Administrative Law Judge determine what portion of the domestic activities
relate to.the exploitation of the 'S15 and '454 patents. Based on the
evidence adducgd by Corning, the record is unclear with respect to the
exploitation of the '915 patent. Corning commercially produces a type 1519
optical waveguide fiber, which comprises

and a type 1508 opgical waveguide fiber, which comprises
(PF 405). Corning admits that

both of these fibers are not covered by the '915 patent. (FF 405). While
Corning asserts thét *[m]lost of Corning's commercial optical waveguide fiber
is covered by the '915 patent (CPFFP 261), Corning has not defined the term
*most®, nor attempted to delineate its domestic activities which relate to
optical waveguide‘fibet that is covered by the '915 patent and its domestic
-activities which relate go optical waveguide fiber not covered by the '915
patent. Moreover, the extent of the domestic activities of Corning's
licensees with respect to exploitation of the '915 patent is not clear. The
record indicates that of AT&T sales in each of 1983 and 1984‘(FF 418),
approximately ' of SPeéTran sales for 1984 (FF 437) and approximately

of ITT's sales‘for 1983 (FF 427) were of optical waveguide fiber under the
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'915 patent. However, .he record does not deiineate th. percentage of
research, development, manufacturing, marketing and distribution that was
carried on in connecfioh with the optical wavegquide fiber.solé'by ATsT and
SpecTran under the '915 patent. It can only be assumed théi the percentages
are the same. Moreover, the record fails to demonstrate any pegcentages of
sales of optical waveguide fiber by ITT, AT&T and SpecTran, if any, for years
not stated above. |

Corning argues for the inclusion of Northern Telecom, Inc. (NTI), within
the domestic industry, citing In re Certain Airless Paint Spray Pumps, Ihv.
No. 337-TA-90, 216 U.S.P.Q. 465 (USITC 1981) (CPH 40). The Sgr?z Pumps case

relied upon Certain Airtight Cast-Iron Stoves, Inv. No. 337-TA-69, 215

U.S.P.Q. 963 (1963). These cases held that the significantlvalue added by
domestic operations of foreign companies to the goods in issue was the factor
permitting consideraton of these domestic activities as part of the domestic
industry under § 337. The goods at issue in thqse two investigations were
serviced and repaired by the fo;eign companies' U.S. operations. The
Commission concluded in both cases thﬁt these services conttibuéed a

discernable and significant value to the goods.’ Cast-Iron Stoves, at 968;

Spray Pumps, at 470.
NTI markets, distributes and sells optical waveguide fiber in the United

States. NTI is owned by Northern Telecom, Ltd. (NTL), a Canadian Company.
NTL produces fiber in Canada under a license from Corning. (PP 438). NTI
markets

(FF 439).

In contrast to Cast-Iron Stoves and Spray Pumps, Corning offers

insufficient evidence with which to establish what value NTI's activities add
to the fiber produced and whether this value is

significant. Corning states that NTI provides engineering, installation and
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repair services and tzaining in conjunction with its sales of optical fiber in
the United States, (CPFF 268), However, the support cited for this
proposition givai no indication of the value such services might add to the

optical waveguide fiber involved. (See Jamroz, CX-304, pp. 18-22; Belboul,

cx;30,‘pp.'15, 151-53). In contrast, for example, in Cast-Iron Stoves theze
was evidence that a uajo; role of the domestic operations (Jotul USA) of the
foreign company was to repair and test stoves which wexe the goods in issue.
After aiziving by ship from Norway, the sioves wexe brought to Jotul USA's
main warehouse in Portland, Maine, and afterwards sent to seve:al_ua:ehousea
locafedlin other paxts of the United s:atesr At.the PQ:tland facility, the
staff repaired and tested the stoves, designed advertising and printed
pzcchuxes, incluging a sg:viée manual, Jotul USA also assisted its dealers in
the ﬁafe inatallgtion of wood-buxniﬁg stoves. A precise value was placed on
the sexvices performed Ry Jotul USA. 215 U.S.P.Q. at 968. In this case, the
valu; of NTI sexvices is unknown. The activities of NTI axe not considered

pazt of either of the domestic industries,

XI1I. Efficient and Economic Opéxltion

Respondents have stipulated that Corning and its U.S. licensees aze
efficiently and economicaiiy operated, (CX-380). The domestic operations of
Corning and its U.S. licensees are efficiently and economically operated. (Pf

442-463).
- XIII, TInajury
In order to prevail in a Section 337 action Corning must show that the
importation and sale of optciai wavéguide fibexs has ". . . the effect ox

tendency . . . to destroy or substantially injure the domestic industry . . ."
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19 U.S.C. § 1337(a). This element zequires proof separate from, and
independent of p;oof of an unfair act. Further, Corning must establish a

caugsal zelationah1§ between :espondents3 alleged unfaix acts and the injury to

the domestic industry suffered as a result of such actaf Cextain Spring

Assemblies and Components Thereof and Methods of Their Mapufactuze, Inv. No.

337-TA-88, at 43-44, 216 U.S.P.Q. 225, 243 (1981),. (Spzing All'nblicl).zg/

A. Substantial Injury

Factors the Commission has considered in reaching a determipation on
injury include: (1) lost sales; (é) declining sales:; (3) deczease in dcmestic
production and profitability; (4) volume of impozts and their degree of mazket
penetzntidn: (S) undezselling:; ané {6) reduction in complainant's prices.

Cextain Drill Point Screws for Drywall Comstruction; Inv. No. 337=-TA-116, at

18 (1952) (Dzill Point sc:eﬁs): Certain Vacuum Bottles and Components Thereof,

Inv. No. 337-TA-108, RD at 52 (1982); Spxing Assemblies, at 42-49, 216

U.S.P.Q. 242, 245;; Cextain Flexible Foam Sandals, Inv. No. 337=TA=47, RD at 4

(1979); Certain Rollex Units, Inv. No. 337-TA-44, at 10, 208 U.S.P.Q. 141

{1979); Certain Reclosabie Plastic Bags, Inv. No. 337-TA=-22, 191 U.S.P.Q. 674

(1977). The dete:mination of injury must be based upon the peculiar facts of

each case. Dxill Point Screws, RD at 144.

Corning contends that the domestic industry has been subtantialiy injured

in the form of lost sales and ieduccd prices resulting from undezselling by

19/ The scope of the domestic industry under the '454 patent is defined as

encompassing only the domestic activities of Corning devoted to the

production, manufacture, deveiopment, servicing, licensing, and sale of '

commercial optical wavegquide fiber and therefore, the impact of respondents’

activities upon Corning's licerisees only pertains to the analysis of injury to

the domestic industzy under the '915 patent. However, as Corning has failed
(Footnote continued to page 103)

102



respondents.

Corning must establish a nexus between respondents' importation and sales
and injury to the domestic indusrties. As discussed, infra, the domestic
market is a complex one, one which is currently experiencing a period of rapid
growth (FF 481, 497, 714, 715, 718), and under these circumstances it is
appropriate to hold Corning to a stricter standard of proof on the issue of

injury. See Drill Point Screws, RD at 145.

Dﬁting the period of 1980 through the present, the optical waveguide
fiber market in the United Stafes has experienced a consistent increase in
demand for fiber, both cabled and uncabled,go/while shortfalls in production
Prevented the satisfaction of those demands. (FF 510-561). Since 1982, the
U.S. market for optical waveguide fiber has grown approximately percent
annually. (FF 497). From 1984 to 1985, the U.S. market for fiber is expected
to further increase by approximately (FF 481, 499).

Corning and its licensees ATT, ITT and SpecTran have made significant
efforts to meet the increasing demand for fiber. Since 1980, Corning has

invested close to in expansion of its waveguide production

facilities and has plans to invest an additional for the

(Footnote continued from page 102)

to clearly delineate the scope of the domestic industry under the '915 patent,
Corning has necessarily failed to demonstrate the extent to which respondents'
activities have affected the domestic industry under the '915 patent.

20/ Optical waveguide fiber must be made into cable before it can be put to
use. Corning, because it does not cable fiber, sells its fiber to cablers.
ATT and ITT are vertically integrated companies which manufacture fiber and
cable. SpecTran, also a manufacturer of optical waveguide fiber,

Cabled fiber is then sold to end-users. (FF 468, 470,
471) . The United States market for optical waveguide fiber, then, consists of
two sub-markets: (1) cablers, who purchase the fiber for production of cable
and (2) end-users who purchase the cabled fiber for various applications.
Corning and its domestic licensees compete with respondents in both submarkets
for sales of optical waveguide fiber. '
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construction of an addictional manufacturing f#cility. wwrning currently
estimate its 1984 sale;vof fiber to be and expects to
expand its capacity to over one million fiber kilometers by 1986. (FF 392,
502, 503). ATT | fiber cable from
fiber kilometers in 1983 to fiber kilometers in 1984 and has
indicated that
ITT

planned

Finally, SpecTran intended
(FF 416, 417, 505, 452, 453,
463) . |
Despite such efforts by the domesfic industry to meet this consistently
growing demand, there is clear evidence of a failure to do so. The record
reveals the following: Corning has v (the

number of such instances havihg increased in the past six months); Corning has

Corning

has
and
Corning has | | (FF 510, 511, 514-518,

520, 521, 535-538, 552, 553, 556, 557). Some customers of Corning have been

(FF 556, 557, 561). Corning's licensees,
Specwrén and ITT, as well as Northern Telecom Inc., have all conceded that
current demand has outstripped supply. (FP 545, 547, 553).
In light of the clear indicia of a shortfall in supply in the U.S. market
for optical waQéguidg fibers in general, as well as a shortfall amongst

Corning and its licensees, in particular, it cannot be said that-a sale by
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respondents necessarily represents a lost sale to the_oumestié industry as it
is unreasonable to assume that the domestic industry could have accommodated
the additional sale. The analysis of alleged lost sales is further
complicated by the ﬁresence of non-licensed producers of optical waveguide

.. fiber in the United States and competition from Corning's foreign licensee.
Unlicensed and allegedly infringing producers of fiber include Lightwave
Technologies, American Fiber Optics and, until tecehﬁly. Valtec
Corporation.zl/ (FF 574, 575, 576). 1In -addition, ﬁorthern‘relecom, Inc. has
been and continues to be a hajor supplier of cabled'fiber‘to the United States
- market from its licensed productioanacilities at Northernirelecdm, Ltd. in
Canada. (FF 438-440, 469). Given these multiple sources of fiber outside of
the domestic industry, it is not clear that respondenés' sales and market
share were gained at the expense of ﬁhe domestic industry. See §g££gg

Assemblies, at 43-44; Drill Point Screws, at 20-21.

In any event, the record indicates that respondents' importation and
sales of optical waveguide fiber and{cable in the United States are de minimus
in comparison to both the United States natkét as a whole, as weli as the
volume of sales by Corning and its domestic liéensees.

The record reveals that since 1980, zespbndents have'imported
approximately | kilometers of fiber and‘Cabled‘fiber, with saies of
approximately (PP 489). During that same periodHCOtnibg's "most
likely" ma:keﬁ forecasting model indicated that total U.S. market saléé of
fiber would be approximately | o (FF 481), Por

1983, respondents' estimated fiber sales in the U.S. was fiber

21/ Although ﬁhe fiber production of what was former1§ Valtec has recently
come under the Corning license to ITT, prior to September 1984 Corning alleged
that this fiber production infringed the '915 patent in issue. (Complaint,
para. 27) ) :

105



kilometers at a sales value of Corning estimated its 1983 fiber

sales at ‘ ATT's 1983 estimate was
cabled fiber kilometers at a value of | _ ITT's 1983 sales were

and SpecTran's 1983 estimated sales were fiber kilometers at a
sgles value of (FF 489, 482, 414, 422, 435). Corning estimates that

the total U.S. optical waveguide fiber market for 1984 would be
kilometers. (FF 48l). Respondents estimate that they would import
fiber kilometers that year. (FF 489).

Since 1980, ;espondents' share of the U.S. market for optical waveguide

fibers has been (FF 490). In comparison, Corning estimates its

market share at  for .1984. Seicor has estimated respondents' share of the

U.S. fiber cable market at as-well, which compares with its

estimation of U.S. market shares of fiber cable for Seicor itself of ATT,
Valtec (prior to its acquisition by ITT), Northern Telecom,

Ericsson, and ITT, | (FF 480, 718).

While a direct correlation cannot be drawn between respondents' sales and
injury to the domestic industty due to the presence of nbnflicensed
competitors in the marketplace as well as a general inability to meet market
demand, as discussed, supra, Corning has cited three instances in which
domestic cablers were known to have bid against respondents for particular
cable projects and lost those contracts to SEI/SESUA (CRB, p. 29). These
three sales, made in 1982 and 1983, were for a total of (FFP
'563, 564, 566, 567, 571). Assuming, arguendo, that each of these three sales,
but :or SEI/SEUSA, would have been awarded to a cabler actually caéable of
obtaining the required quantity of fiber and that the fiber would have been
fiber produced by the domestic industry, the lost sales represented by these
three projects is a miniscule percentage of total market sales. Such a level
of sales does not provide a basis for a éetermination of subs;antial injury to

the domestic industries.
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Corning's relianc. on Bally/Midway Mfg. Co, v. U.5...T.C., 714 F.2d4 1117

(CAFC 1983) for the proposition that even a small loss of sales may establish
| injury, is misplaced. 1In Bally/Midway, the Federal Circuit found that the
number of infringing products sold in the United States was significant, and
that the products in issue (video games) had only a brief period of
popularity, accompanied by high production and sales. ‘;g at 1119. Moreover,
thevcburt focused on the disparate treatﬁent of the two products at issue --
the Rally-X and Pac Man video games. The Commission had found no substantial
injury to complainaﬁt's Rally-k‘game because, unlike Pac Man, its sales were
_permanently declining. The Federal Circuit reversed the Commission's Rally-X
injury analysis, holding that if the import level was sufficient to establish
substantial injury as to the Pac Man video game, the same level of imports was
sufficient to prove substantial injury as to Rally-X, regardless of the game's
diminishing popularity. Id at 1123-1125.

Finally, complainant's own domestic licensees and some of the cablers who
sell Corning fiber indicate that they are unaﬁaze of any business lost to
respondents. (FF 579). ~

.Corning also argues that underselling by SEI/SEUSA has resulted in
reductions in domestic fiber and cabled fiber prices, to the detriment of the
domestic industry. The record evidence indicates that while respondents'
piicing may have affected the pricing behavior within the domestic market in
isolated instances, the overall downward pricing trend within the domestic
optical waveguide fiber market is attributable to other, more significant
market forces to be discussed, infra.

Complainant places much emphasis on the 1982 project for Pacific
Northwest Bell (PNB) for a route between Portland and Vancodver.

bid, which was based on

the use of Corning's fiber, was initially higher than - As a
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result Corning reduced .ts price to frém 57¢ to ..¢ per meter for the
same quality fiber for use in this project. (FF 608);. Subsequent to
Corning's reduction of its fiber price to for the PNB project, Corning,
in 1983, reduced\its prices for its second window multimode—fiber == the type
used in the PNB project -~ for the entire industry. (FF 609, 654). Corning's
price reduction of its second window multimode fiber was part of an overall
price reduction effective March 1, 1983, applied to all of Corning's fiber.

In setting these price changes for the 1983 period, Corning considered factors

other than competition from respondents, viz,

(FF 654, 655). That _ biading on.the‘fNB project
was a significant impetus to Corning's 1983 second window multimode fiber
price reduction has not .been establishéd.

While it is often difficult to kno§ with certainty what the prices of
other bidders have been on any given project (FF 607), the record reveals
several instances in which domestic cablers offered bids lower than those of
SEI/SEUSA. (FF 613-616). Moreover, | . have all
indicated that they are aware of no instances iﬁ which they lowered their
prices for fiber in response to competition from SEI/SEUSA. (FF 649, 650,
653). Both . ‘ have stated that iespondents have not affected
their product pricing. (FF 651, 652).

The optical wavegui&e fiber market in the United States is characterized
by active competition -- a market in which, at various times,

have underbid other cablets, (FF 637-647). Corning itself takes

into consideration when

establishing its prices and

(FF 619-621).

108



The downward movewent of prices for optiéal wavegu.ue fiber in the U.S.
market reveals an unmis;akeable and pronounced industf&-wide‘trend. It is
estimated that the price of fiber has decreased anywhere from
petéént, depénding'én fiber type, from 1980 to 1983. (FF 6&1).

Both Corning and . have indicated that the declining prices for fiber
can largely be attributed to improved methods of production and economies of
scale, resulting in overall reduced manufacturing costs. (FF 662, 664, 655).
As an example of this development, Corning‘'s total manufacturing cost per
kilometer fell from “in the first quarter of 1981 to in the
second quarter of 1983, or a decrease of in manufacturing costs per
kilometer. (FF 659). Notwithstanding a decrease in the avetagé selling price
per ﬁ?tet froﬁ _ from 1979 to 1984, Corning's sales revenues
rose , from . ' in that same period. (PP 660).

In the context of a market as descfibed, supra, Corning has failed to
establish a sufficient correlation between respondents' pricing behavior and
the decrease in domestic industry prices for optical waveqguide fiber. See

Cettain CT Scanner And Gamma Camera Medical Diagnostic Imaging Apparatus, Inv. .

No. 337-TA-123, RD at 195 (1983).

Finally, it is noted that tradit16n31 indicia of injury, such as
decreasing sales aﬁd production are not pteéent in this investigation. Sales
figures for Corning, have increased markedly in recent years. (FF
392, 414, 415, 422).

Accordingly, Corning has failed to prove by a preponderance of the
evidence that either of the domestic industries, as defined by the '915 and
the '454 patents, has been substantially injured by respondents' importation

and sale in the United States of optical waveguide fibers.
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B. Tendency to Substa.tially Injure

To show a tendency to substantially injure the domestic industry an
assessment of the market in the presence of the accused imported product

should demonstrate relevant conditions or circumstances from which probable

future injury can be inferred. Certain Combination lLocks, Inv. No. 337-TA-4S,
RD at 24 (1979) . Relevant conditions or.citcumstances may include foreign
cost advantage and production capacity, ability of the imported product to
undersell complainant's produci, or substantial manufacturing capacity
combined with the intention to pentrate the United States market. Certain

Methods for Extruding Plastic Tubing, Inv. No. 337-TA-110, 218 U.S.P.Q. 348

(1982); Cértain Reclosable Plastic Bags, Inv. No. 337-TA-22; 192 U.S.P.Q. 674

(1977) , Panty Bose, Tariff Commission Pub No. 471 (1972). The legislative
history of Section 337 indicates that "[w]here unfair methods and acts have

tesylted in concgivable loss of sales, a tendency to substantially injure such

industry has been established.® Trade Reform Act of 1973, Report of the Bouse

Comm. on Ways and Means, H. Rep. No. 93-571, 93 Cong., 1st Sess. at 78 (1973),

citing, In re Von Clemm. 108 U.S.P.Q. 371 (C.C.P.A. 1955). See also,

Bally/Midway Mfg. Co. v. U.S. International Trade Commission, 219 U.S.P.Q. 97,

102 (C.A.F.C. 1983). .

While the record in this investigation reveals a likelihood that
respondents' imports will continue at least for the immediate future, it does
not establish that the qﬁantity of product imported will be substartial in
relation to both the U.S. market in general, as well as the domestic
industry. Moreover, the record indicates that importations are likely to
diminish in the years aheadf |

Regarding foreign cost advantage, the evidence is scant and inconclusive .
(Markham, Tr. 1543; CX-134). With respect to foreign production capacity,

SEI's current capacity is with projected

(FF 677). That



capacity is

(FF 676, 68l). In light of SEI estimates that

kPF 676, 681) it is reronable to
assume ﬁhat at least a significant portion of SEI's immediate capacity
will be directed to non-U.S. markets.

As noted, supra, respondents' share of the U.S. market for optical
waveguide fiber since 1980 has been _ While not disputing this
level of import penetration, Corning and the Commission investigative attorney
argue that as a result of their sales and marketing efforts in .the United
States to date, respondents have gained a “toe-hold" in the domestic market
from which they will likely increase their market presence in the future.

However, the evidence of record indicates that any increase in market
share which respondents may realize in the future will largely be sustained by
production of fiber in respondents' new U.S. facility, Sumitomo Electric
Research Triangle (SERT) in Raleigh, North Carolina. The establishment of
SERT was ‘approved by

(FF 682, 684). That the facility was intended early-on for the
production of cable and fiber is indicated by
(FF 684). Production for commercial sale was
scheduled to begin in 1984, at which time SERT was to commence
production of all types of fiber and cable

which SEI has imported in the past. (FF 685, 686). SERT is designed to be a

(FF 684).
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With an investmer. of : for thé first si.ge of'its new U.S.
facility, an expected ptoduction capacity somewhat le;s than fiber
kilometers per year by and a current workforce of at least

employees, respéndents' SERT facility is intended to se;ve as the
principal source of fiber and cable for SE1/SEUSA's sales in the U.S. market.
(FF 686, 688, 689, 692). There is insufficient evidence of record to indicate
that respondents' intentions, viz-a-viz SERT, will not be realized.

From 1980 to 1984, respondents' total sales of optical fiber in the U.S.

were estimated to be approximately of the total U.S. market. (FF 492).

(FF 606). Production
of fiber in the U.S. enables respondent to participaté in the U.S. market free
of certain costs and hindrances direcﬁly associated with foreign manufacture,
viz., customs duties and non-custom importation costs adding approximately

to the cost of respondents fiber and cable,

(FF 597-601{.
.The evidence of record is consistent ﬁitﬁ':espondents' professed
intention to |
Currently, respondents

The only
(FF 669, 671, 699). SEUSA has
indicated that

(FF 669).

. (FF 670). While SEI
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anticipates that -

(FF 690, 693). Further, SEI

has indicated that

(FF 695). In any event, respondents

intend to import no more than
(FF 697, 698).

(FF 717).
The record evidence is consistent with respondents' forecast for its

level of importation for 1985. With an expected foreign capacity of

No
evidence has been adduceé with respect to respondents' expected level of
imports to the U.S. in subsequent years, and lacking evidence to controvert
respondents' expressed policy to make SERT its principal source of sales of
fiber for the U.S. market, it is determined that future importation will be
insubstantial. Any further attempt to quantify such future imports would be
mere speculation. The injury contemplated under the "tendency to

substantially injure" provision of §337 is one of a substantive and clearly
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forseen threat to the ..ture of the industry, not basea un allegation,

conjecture or mere possibility. In the Matter of Certain Braiding Machines,

Inc. No. 337-TA-130 (1983); In the Matter of Expanded Unsintered

Polytetraflouroethylene in Tape Form, Inv. No. 337-TA-4 (1976).

Although respondents expect to‘increase their U.S. market share

and expand their marketing and sales efforts in the
U.S. (FF 703, 704, 708, 716), the U.S. market is currently expanding at a
rapid réte and is expected to continue to do so throughout tﬁe decade.
Corning's U.S. market share is

and its sales are projected to
Also, Corning

intend to.increase their production capacity in the near future to meet the
expected increase in demand. (FP 453, 463, 496-500, 502, 503, 505, 675, 714,
715, 718).
| Finally, respondents"anticipated increase in sales will be principally
of fiber and fiber cable produced in respondents' new U.S. facility in North
Carolina,

Corning contends that as a result of respondents' past imports,
respondents have gained a "toe-hold"™ in the U.S. market from which they will
be able to increase their level of imports from Japan, the sale and
merchandising of whiéh will be facilicated by the SERT facitlty and its
support personnel. Corning relies on the alleged likelihood of an increase in
.imports from SEI as a ba#is er a tendency to substantialiy injure. (CPH, 44,
46-47; CPHR, 37-38). The Commission inveééigative attorney, on the other
hand, takes the position that both the past activities of SEI/SEUSA and the
future plans for both SEI/SESUA and SERT should be considered in-an assessment
of tendency to substantially injure, i.e., the issue of injury should be
determined based upon an analysis of the likely impact of a combination of

imported and domestically produced fiber. (SPHR, 5, 6).
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The unfaix'methods of competition and unfair acts cognizable under §337
- axe those performed in association with the importation of goods, not in
_ association with goods that have. been produced domestically. Apart from the
cleaz language of the statute, its legislative history indicates that American
industzy was to receive protection from particula:r activities in comjunction
with the impoxtation of articles into the United States., 1In its discussion of
§337 and cases involving unfair methods of competition and unfair acts based
upon the claims of a U.S. patent, the Report of the House Commjittee On Ways
And Means, regarding H.R. 10710, the bill that became the Tzade Refo;m Act of
‘1973, stated:zz/
Commission precendent, approved by the CCPA, establishes that the
importation ox demestic sale without license from the patent ownex
of articles manufactuzed abroad in accordance with the invention
disclosed in an unexpired U.S. patent constitutes an unfair method

of competition or unfaiz act within the meaning of section 337
(emphasis added).

The cornerstone of §337 is the protection of domestic industry from
unfair txade practices, i.e., unfair activities in comnection with the
impoztation of articles into the United States. When the "tendency to
substantially injuze® provision is considered in the context of the mandate of
§337, the activities to be proscribed axe those curzent unfairx methods of
competition and unfair acts, which, when considered in the context of certain
relevant market conditions, demonstrate that the domestic industry is likely
to incux suhstantial‘injuxy in the future from continued importations.

As firmly estabiished by the Commission, the assessment of tendency to
subgstantially injure is prospective in nature, looking to the cuxtailment of

unfaix methods of competition in their incipiency. Braiding Machines, ID at

22/ Trade Reform Act of 1973, Report of the House Committee on Ways and
Means, H. Rep, No. 93-571, 93 Conq., lst Sess. at 8.
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95; Certain Surveying wecvVices, Inv. No. 337-TA-68 at 33 (1980). Unlike many
past investigations in which the record revealed indiéia of probable increased
importation in the fufture and a concomitant tendency to substantially injure
the domestic industry (see e.g. Certain Single Handle Fauceés, Inv. No.

337-TA-167 (1984); Certain Trolley Wheel Asgemblies, Inv. No. 337-TA-161

(1984); Certain Limited-Charge Cell Culture Microcarriers, Inv. No. 337-TA-129
(1983); In the Matter of Reclosable Plastic Bags, Inv. No. 337-TA-22 (1977)),

the record in‘the instant investigation demonstrates a commitment on the part
of :espondents to rely upon their 0U.S. manufacturing facility as the primary
source of production of its optical waveguide fiber intended for sale in the
U.S. market. ' '

It is reasonable to assume that respondents' importation and sales in the
past and its intended importation of 4 of fiber in
the near future will serve to facilitaté, at least to some degree,
respondents' access to the U.S. market. Nevertheless, any future sales in the
U.S. market which respondents may generate viil consist predominately of
U.S.-manufactured fiber. Section 337.18 not intended to prevent activity of
that nature.

Basged upon the foregoing, cO:ning}has failed to prove by a preponderance
of the evidence thit the iiportation and saie in the United States of optical
waveguide fiber by the respondents has the tendency to substantially injure

either of thé domestic industries as defined by the '915 and '454 patents.
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FINDINGS OF FACT

The following are the Findings of PFact of the Adninistxgtive Law Judge,

I. Juzisdiction

1. The United States International Trade Commission (Commission)
has in Ee:sonam jurisdiction over ali the pazties to this investigation. All
parties have appeared and litigated the issues in the investigation.

2; The Commission has in rem and subject matter juxi-§1étion in
thisrlnvestigltion under 19 U.S.C. § 1337 since the allegnd,untaii methods of
conpotitién and unfaix dets involve the importation ofnoptical U;nguido
fibexs into the United s;ates. (Notice of Investigation, Apxil 18, 1984, 49

Fed. Reg. 15287).
J1. The Pazties

3. Complainant COininq Glass Wszs kéozninq) is a cozp&zation
organized and existing under the laws of the State of N;v York and has its
principal office and piace of business at Houghton Paxk, Corning, New York
14830. (Complaint, pata ). '

4, Responde:ts in this investigation, as namid in the notice of
investigation, are Sumitomo Eiectric Industiies, Ltd; {SEI) of Osaka, Japan
and oﬁe of its subsidiaries, Sumitomo Electric U.S.A., Inc. (SEUSA). (Notice

of Investigation).
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5. Respondent SEI is a Japanese cozporation Savinq its principal
'place of business at 15, Kitahama 5-chome, Higashi-ku, Osaka 541, Japan.
(Complaint, paza. 29, SEI Response to Cbmplaint, paza. 29),

6. Respondent SEUSA is a coporation of the State of New York,
having its principal place of business at 551 Madison Avenue, New York, New

York 10022 (Complaint, paras. 29 and 31).

III. Products in Issue

7. Corning asserts five different types of optical waveguide fibe:xs
manufactured by szrnin Japan are in issue in this 1$§cotigatlon. Three of
these a:e.single mode optical waveguide fibers -- designated S-1, S-2 and S-3
== and two arxe multimode graded index ~- designated M-l and M-2 (Coopex CX-7
paxa. 36-37).

8. Respondents admit to the importation by SEI of fibers designated
Nos, M-l, M=2, S-1, S-2 and sfs to the United States by SEI (Hoshikawa
RPX=101A paza. 4).

9. Each of the M-l, M-2, S~1, S-2 and S-3 fibers is a fused silica
based fiber containing ; coxe and cladding with the refractive index
difference between guch core and cladding controlled through the use of doped
fused silica (Hoshikawa RPX-10lA; Coopex CX-7, pazas. 36-37),

i0. 1Internally SEI.has designated the S-1 fiber as type D; the S-2
fibex as type D', the s~3.fibez as type Z; the M-l fiber as type A; and the

M=2 fiber as type C. (Tx. 2287).

-
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il, fezms used in the technology involving the subject matter of

 the investigation have been defined or characterized as follows:

(a)

(b)

(c)

{a)

(e)

(£)

Silica is silicon Qioxide. The chemical symbol is Si0

Glass il“. rigid substance without long-range atomic order.
Tzaditionaily, glasses were made by fusion of one or more raw
materials cooied to e rigid condition without crystallizing., Glass
can be made by other means. e.g., by vapor depositien. Glass can be

transparent, opacue or anything between, depending on its

" composition.

2° For
example, quartz sand, as it occurs in nature, is crystalline

silica. Typically when melted and cooled, silica forms a glass.

Germania is germanium dioxide. The chemical formula is GeO,,.

Typically, when germania is melted and cooled, it forms a glass.

Titania is titanium dioxide. The chemical formula is TiOz.

"Index of Refraction” is a number representing a propezty of all
materials which transmit light. Specifically, it is a number which
indicates the speed with which iight travels through a material,
The Refractive Index of a material is fhe ratio of the speed of

-

light in a vacuum to the speed of light in the material.

"Refraction” occurs when light travels from one material to anothex,
where the materiais have différent refractive indices, i.e., when e
light ray passes from one matéz;al to anothezr, its direction

changes., This direction change is called "refzaction”.
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(g) As to "Reflection", when the index of refraction of two materials is

diffezent, some light rays will be reflected at the interface.

(h) Optical Waveguide Fiber is a thin fiber, made of a transparent
matezial and capable of tzansmitting a predetermined number of modes
of light. It is e transmitting media for frequencies axound
lo‘shz.

{i) Core is the centrxal portion of an optical waveguide fiber through

which the light primarily travels.

(3) Cladding is the outex portion of an optical waveguide fiber which

acts to confiné ilight rays to the core.
(k) Miczon is one'millionth of a metez,

(1) Mode is a family of light rays tzaveling through a fiber st a

pacrticular angle with respect to the fiber axis.

(m) Single Mode Fiber is an optical waveguide fiber having a very small
core diameter, e.g., S-10 microns, and a smail index of zefraction
differential between coxe and ciadding so that only one family of

light zays, or mode, can pass through it.

(n) Multimode Fiber is an optical waveguide fiber having a core which is
lszgex tha: a singie mode fiber and a larxgexr refractive index
' difference between core and cladding, such that multiple families of

rays, or modes, can pass through it simulitaneously.
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(o)

(p)

© (@)

(z)

Attenuation is a propexty exp:esoed-by a number, which indicates the
ability of a matezial to transmit enexgy, us;ally a signal, The
lower the attenuation, the greater the amount of energy which will
be t:antniﬁted through the material. Mathematicaiiy, attenvation is
the relationship between the strength of the input signal to the
output signali wWith respect to optical waveguide fibers,
attenuation is usually expressed in decibels per kiiometer (dB/km),

expressed mathematically as -10 x log (light output/light inpput).

Numerical Aperture (NA) ia a property expressed by a number which
represents the light gathexing ability o!'an optical u;vequide
fiber., 1It depends upon the refractive index.diffczcnée between the
cozxe and cladding -= larger the difference, the greater the
Numerical Aperture. Mathematically, it is the sine of the lazgest

angle of a fadily of rays which will be accepted by a fiber.

Bandwidth (BW) is a property expressed by a number which indicates
the rate at which information can be transmitted over a fiber. The
higher the Bandwidth of an optical wavegquide fibex, the more

information that can be transmitted over the fiber in a gié.n time.

Megahextz (MHz) is a measure of bandwidth; e.g., an optical
waveguide fiber might have a bandwidth of 500 MHz. (Maurer Cx-l
para. 9, App. Giossary; Schuitz CX-2 para. 17, App. Glossaxry: Coope:r

CX-7 para. 8, App. Glossary; CX-8, col. 1, 11l. 30-34).
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12, 1In general texms, the optical waveguide fibe:s at issue are
hair-thin fibers of ultza pure silica glass. Their outside diametex can vary
from 75 to a few hundred microns, although the dominant standaxd of the
' industry is now 125 microns. The fibers consist of two regions, namely a
“coze, i.e., the central portion of the fiber through which the light zays
primarily pass, and a surrounding glass gladdinq. The core poxtion is
typically 5 to 100 microns in diameter. The refractive index of the core
glass ii higher than that of the cladding. (Maurer CX-l pi:a. 10; Coope:x
CX-7, paxa. 9). .

13. In optical waveguide fiber use, a light source, either a lase:x
or a light emitting'diode, is coupled with the optical wavegquide fiber, and
the light'genexated in response to an electrical signal is directed into the
coze. The light traveis the length of the fiber, through the coze,vaud is
captured by a detector, which converts it back to an electrical sigmal.
(Mauzer CX-1 para. 1l; Cooper CX-7, para. 10).

14, Optical waveggide fibers may be used for telecommunications
such as the transmission of teiephone communications. So used, a single
optical waveguide fiber of a diametex of 125 microms can provide over 1000
simultaneoua.voice transmissions and can replace a conventional coppex cable
of a diahetez of gzeaﬁez than 5 centimeters, (Hauiex CX-1, paxa. 12; Coope:
CX~-7 paza. ll).

15. A section of conventional copper wire telephone cable, is made
up of approximately 1800 éoppez wires, each pair of which typically carzies
one two-way telephone co:versation (i voice circuit) (Maurer CX-1 para. 13;
CPX=-1).

16. A section of an optical waveguide cable for use in
telecommunications may be made up of 6 fibers, In curzently available cables
of this construction, each pair of fibers can be used to carzy over 1000
simultanecus conversations. (Maurer CX~l, paza. l4; CPX-2).
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17. The iight dizected into the core of an c§t1c11 waveguide fiber
conliltaiof many separxate families of rxays, all striking the core at diffezent
angles. Rays stxiking the core at too severe an angle will pass into the
‘ cladding and be lost, The remainder will be reflected back towards the center
upon stziking the core/cladding interface and will proceed down the core,
reflecting from one side of the core to the other. (Maruer CX-1, para. 15;:
CX-18; Cooper CX-7, paxa. 12).

| 18. 1In nearly ail o§tica1 waveguide fibers, the composition of the
cladding, and consecuently its index of refraction, are constant throughout
‘the cladding thicknes?. This is not necessarily true of the core, for while
the coze ;onpositio$ aqd its refractive index may be maintained essentially
constant ;cxols the cross-section of the core, it has been known for some time
that where the core of the fiber is relatively lazge in relation to the
vavelength of light being transmitted, the core may advantageously be made
Qith a varying index ct'zefiaction across its §1ametez, the glass with the
highest index of zefziction hcing at the center of the coxe with the
zefzactivekindex deczeasing radially to that of the cladding. Such fibois aze
called "graded index" optical waveguides. (Maurexr CX-1, para. 16; Cooper
CX~7, paxa. 1i3).

19, optical wavegﬁide fibers in which the dimension of the core is
laxge in relation to the wavelength of light being transmitted, arxe referrzed
to as multimode optical wavequide fibers because of their ability to propagate
moxe than one mode of llgﬁt. i.e. can transmit light at vazious wavelengths.
In a single mode optical waveguide fibex, the core dimension is small (close
to the wavelength of the light being transmitted), such that‘pxopaqation of
only one mode of light is possible. (Maurer CX-l, para. 17; CX-19:; Coope:r
CX-7, para. 14; Sx-92, p. 58).

20, In practice, the core of sipqle mode optical waveguide fibers
contains less than 15% dopant material by weight, the remainder being gilica.
Multimode cptical waveguide fibers may contain more ox less than 15% by Qeight
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of dcpant, depending upon the numerical aperture sought. Multimode optical

waveguide fibers having a numerical apertuze greatexr than o.és genezally

contain in excess of 158 by weight of dopant material in thq.cozc. (Coocper
CX-7, paza. 18). -

21. The three primary types of optical wavegquide fibexs have been
called multi-mode stepped. index, multi-mode grxaded index, and single-mode
stepped index fibers, (SX-92, p. 58)

22, Multi-mode fibers axe so called because they transmit light at
various wavelengths. (SX-92, p. 58).

23. Due to the relatively large core diameter (genexally axound
.125 millimetexrs) of a multi-mode fiber, the lightva§e- pxopagato'clonq
different paths within the fiber coze. Thus, diffexent rays of light reauize
varying lengths of time to tzavel over a given distance in such fibez.

(SX-92, p. 58).

24. Multi-mode stepped index fibexr, the oldest and simplest type of
fiber used, has a centzal core of high-density glass which is relatively lazge
and can accept light more easily. It is su:xoﬁnded by anothex layer of glass
with a lower refractive index. (SX=92, p. 58).

25. In the muiti-mode stepped-index fiber, when the light from the
higher denmsity glass hits the glass with the lowex density, the light is
teflected back towazd the center and névc- onwarxd thxough the fibex coxe being
continuously reflected baék towaxds the center. The difference in the
zefzactive index of the two forms of glass is the "step” in the fibezx.
(SX=92, p. 58).

26. In muiti-mode graded-index fiber, the refractive index between
the core and the initiai iow deunsity coating is a graduation which bends the
iight gradually toward the center. With proper graduation, the light rays
maintain greater speed than those s;ngle-mode fibers t:ansyitted thzough
rulti-mode stepped-index fibex. (SX=-92, p. S59).
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27. Single-mude fiber is normally fiber with a core diameter of
less than 10 micrometers. (SX-92, p. 58). ”

28, single;mode fiber propagates light at only one wavelength;
thus, the rays move.through this type of fiber with less di;petsion than in
multi-mode fiber, resulting in a sharper signal and an increased ability to
handle greater amounts of information. (SX-92, p. 58).

29. The important thing in fiber used in the transmission of light
is the difference in refractive index between the core and cladding.

{Boshikawa, Tr. 2088).
A. 8-l Fiber

30. The S-1 fiber is a type single mode fiber used in the
transmission of wavelength light signa1§ of (Boshikawa
RPX-101A para. 4(c).

31. The type S-1 fiber is a fused silica-based single mode fiber
containing a core and cladding. The EOte reéion is composed of

| The cladding
region is (Hoshikawa RPX-101A para. 4(c);
Tong CX-5, para. 5;7; CX-61).

32, The type S-1 fiber is doped with -~ The refractive
index difference betweeﬂ the core and cladding is controlled through the use
of the fused silica doped with (Day RPX-102A, paras. 2-4; Macedo
RPX-103A, para. 5; Hoshikawa RPX-101A, para. 4(c); Tong CX-5, paras. 1, 5-7;
CX-6) .

33. 1In the S-1 fiber, increases the index of refraction of

the core. (Hoshikawa Tr. 2088).
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B. S-2 Fiber

34. The $-2 fiber is a . type single mode fiber used in the
. transmission. of wavelength light signals of : : | (Hoshikawa
RPX-101A para. 4{(d)).
35. The type $-2 fiber is a | fiber containing a
core and cladding. The core region is cémposed
The cladding
region is composed of C ‘present in an amount of
_about (Hoshikawa RPX-101A para. 4.4); Tong CX-5, paras,
1, 5-7; CX-62). |
36, The type S-2 fiber cladding is doped with fluorine that
decreases the index of refraction. (Hoshikawa RPX-101A, para. 4(d); Tong
Cx-5, para. 1, 5-7; CX-62; Cooper CX-7, para. 36).
37. is ‘a material which, when intentionally added to
but which does not
(Maurer CX~1, para. 9, App.
Glossary, p. 2; Schultz CX-2 para. 7; CX-2 App. Glossary, p. 2; Hosikawa Tr.
'2075,.2088—89).
38. 1In the s-2 fiber, increases the index of refraction of

the core. (Hoshikawa Tr. 2088).
C. 8=-3 Fiber

39. The S-3 fiber is a type single mode fiber used in the
transmission of wavelenght light signals of ' (Hoshikawa |
RPX-101A, para. (e)).

40. The type S-3 fiber is a : fiber containing a
core and cladding. The core region is coﬁposed of , The cladding
 is composed of
(Hoshikawa RPX-10lA, para. (e); Tong CX-5, paras. 1, 5-7;
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41. The type o-3 fiber has an ' The
cladding of
The core has a higher refractive index than the
cladding. (Boshikawa RPX-1013, para. (e); Cooper CX-7 para. 37).

42. The refractive index difference between the core and cladding

of each of fibers S~1, S-2 and §-3 is (Hoshikawa, Tr.
2093) . -

43, Fiber s-1 contéins about in the core;
fiber S-2 contains about ' in the core. The refractive
index of the core of fiber $-2 is, therefore, 4 " the

refractive index of the core of fiber S-1. Fiber S-1 has a

cladding.' To maintain the as
that achieved in fiber S-1, the of fiber S-2
is by approximately

of the s-1 © and §-2 This is done by
the addition of | {Hoshikawa RPX-101A,

para. 4(c), (d); Hoshikawa, fr. 2086-90) .
44, Piber S-3 contains or other dopant material in its
The refractive index of the core of fiber S-~3 is therefore
the refractive index of the core of fiber S-2. To maintﬁin the same
as that achieved in fiber S§-2, the
of fiber $-3 is by approximately the
was
of fiber S~2. This is done by the addition of about
{Hoshikawa RPX-101A, para. 4(d), (e):

Hoshikawa, Tr. 2090-93).
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D. M-1 Fiber

45. The M-1 fiber is a
| kaoshikawa
RPX-101A, para. 4(a).
46. The type M-l fiber is a ~ fiber containing a

core and cladding. The core region is

(Hoshikawa RPX-101A,
para. 4(a); Tong CX-5, paras. 1, 5-7; CX-64). _
47. In the M-1 fiber, increases the index of refraction of

the core. (Boshikawa Tr.. 2088).
E. M-2 Fiber

48. The M-2 fiber is a

(Hoshikawa

RPX-101A) .

49. The type M-2'fiber is a £iber containing a
core and cladding. The coré region is composed of containing

in an average ;mount of about

in an amount of about used as a
binder and a thin covering the region,
i.e. the is near the The surrounding

is essentially  (Boshikawa RPX-101A para. 4(b); Tong CX-5,

paras. 1, 5f7; CX-SS). ' i
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F. PFibers Accused of i1ufringing '915 Patent .

50. Corniné éharges that respondents' multimode fiber M-1 and
single mode fibers S-1, S-2 and §-3 infringe claims 1 and/oi 2 of the '915
patent, Since respondents' M-2 fiber contains |
dopant in its core, Corning does not charge ﬁhe M-2 fiber with infringement of

the '915 patent. (CPE pp. 26-27; Tr., 1974-95),

‘IV. Processes in Issue

A. Processes for M-1l, $-~1 and §-2 Fibers

51. The process used by respondent SEI in thé manufacture of

accused M-l fiber involves the followiné:

(1) : ' . are
burned in an | flame to form a | at
the

(ii) The is next placed in an

having a

thereby forming a by . over a period of time to a
maximum tempefatute approaching degrees centigrade;
(iii) The is thereafter placed in a having only a

and subjected to a maximum temperature approaching-

whereby a article is
formed;
(iv) ~The glass article is then placed in a
aﬁd with an _ flame and elbngated into a
element;
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(v) The element is then inserted into a tube

and this composite is heated with an flame causing
the thereby forming a . and
(vi) The . is then (Hohsikawa

RPX 101A, para. 3(b); Hoshikawa Tr, 2058, 2062, 2066~67, 2070-71,

2215, 2250; CX-87; CX-89; CX-90).

52. The process used by respondent SEI in the manufacture of

accused S-1 fiber involves the'followingz

(i) o are burned

"in an flame to form a at the
(ii) The is next placed in an

having a gaseous ‘atmosphere containing
thereby forming a by heating over a
period of time to a maximum temperature approaching

degrees centigrade;

(iii) The is thereafter placed in a having only
a and subjected to a maximum temperature
approgching whereby a clear

is formed;
(iv) The ' is then placed in a and heated
with an ‘ flame_andﬂelongated into a
(v) The is then inserted into a
and this composite is heated with an | fiame causing
the A thereby forming the and
(vi) ' The is then ' (Hoshikawa

RPX 101A, para. 3(c); Hoshikawa Tr. 2058, 2062, 2066-67, 2070-71,
2215, 2250; Cx-87; Cx-89; CX-90).
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53. The pro.ess used by respondent SEI in th. manufacture of

accused S-2 fiber involves the following:

(i) ’ are burned

in an flame to form a ‘ at the

(ii) The is next placed in an

having a gaseous atmosphere containing and mainly
thereby forming by

heating over a period of time to a maximum temperature approaching

(iii) The is thereafter placed in a having
only a . and subjected to a maximum temperature
whereby a

article is formeé;

(iv) The ) is then placed in a | and heated
with an flame and ~ element;

(v) The element is then inserted into a

and this composite is heated with an flame causing
the thereby forming the ~ and
(vi) The ‘ is then

(Hoshikawa RPX 101A, para. 3(d); Hoshikawa Tr. 2058, 2062, 2066-67,

2070-71, 2215, 2250; CX-87; CX-89, CX-90).

54, As to the processes for the ﬁ-l,s-l, and S~2 fibers,
respondents refer to the period during which the preform resides in the
Respéndents refer to the period
during which the resides in the
(Hoshikawa RPX-1012), para. 13).
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B.

Process for S-3 Piber

55. The process used by respondent SEI in the manufacture of

accused S-3 fiber involves the following:

(i) - Lo is burned in an flame to

form a at the

(ii) The is next placed in an

having a

thereby forming a by heating

over a period of time to a maximum temperature approaching

(iii) The : is thereafter placed in a having only
a to form a. ‘ rod by
subjecting the to a maximum temperature approaching

" whereby a ' rod is formed;

(iv) A hole is drilled through the center of the

(v) The is then placed in a

and heated with an ' flame and elongated so as
to form an
(vi) The is etched to a2 very smooth
state, and a is inserted in thebetched hole as a
(vii) The tube is then heated with an

flgne removing surface water therefrom by
into the hole and then causing the to around
the ) glass;
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(viii) The having a glass therein is

then: placed in a and heated witﬁ an

flame'and

(ix) The collapsed is then inserteé into a

tube and again by the use of an flamé;
(%) The resulting is then

(Hoshikawa RPX-101A, 3(e); Hoshikawa Tr. 2058, 2082-83,

2215, 2250; CX-88, CX-90).

56. 1In the S-3 process the used in step (vi) is
produced by ' formed by | on the
The so formed is then placed in an
having a substantially d4ry, and

is heated over a period of time to a maximum temperature approaching

Thereafter the is removed from the and placed in a
having only a The is therein subjected
to a maximum temperature approaching | ' whéreby to a
is completed. This article is idter‘ and inserted into
a as in step (vi). (Hoshikawa, Tr. 2083-84; 2211-19).

57. As for the processes for the S-3 core glass rod and S-3
cladding preform, respondents refer to the period during which the
resides in the | Respondents refer to
the period during which the resides in the as a

(Hoshikawa RPX-101A, para. 3).

C. Process for M-2 Fiber

58. The accused process used by respondent SEI in the manufactures
of M-2 fiber involves the following:
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iy . - are

burned in an oxygen-hydrogen flame to form a at
the

(ii) The is thereafter placed in a having
(iii) A containing is thereafter

applied to the surface of the

¢(iv) The is then placed in a ' and heated

with an flame and into a

(v) The is then inserted into a

and this composite is heated Qith an flame causing
 the thereby forming the

(vi) The is then

(Hoshikawa, RPX-101A para. 3(a); Hoshikawa, Tr. 1998-99, 2000;

RX-1238) .

59. Respondents' witness Hoshikawa testified that fiber M-2 is

currently manufactured by a process which involves of any kind

in a

{(Hoshikawa RPX-10lA, para. 3(a):

Hoshikawa, Tr. 1998-99, 2000).
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D. Processes Accused of Infringing '454 Patent

60. Corning charges respondents' M-1, S-i, S-2, S=3 and M=2
. processes used in making theizr M=1l, S-1, S=2, S-3 and M=-2 fibers infringe

claims 1 and 8 of the '454 patent (CPHP, pp. 35-36).

V. The '915 Patent

61, U.S. Letters Paéent No. 3,659;915 ('915 patent) titled "Fused
Silica Optical Waveguide” issued May 2, 1972 on an application Serx. No. 36,109
filed May 11, 1970. The named inventors on the issued patent are Robert D.
Mauzer and Peter C. Schultz. The patent on its face is assigned to Corning.
The patent issued with nine composition of mattexr claims (CX=-8 (RX 1000)).

62. Specifically, the invention of the '915 patent 1; a
iilica;based optical wn‘bguide fiber containing, at least in part, fused
silica to which a dopant oz Qopants have been added. (Mauxex, CX-1, para. 33;
Schuitz, CX-2, paza. i9:; Coopex, CX=-7, pazas. 33=34; CX-8).

63. Pused silica is made by the process disclosed in Hyde U.S.
patent 2,272,342 and is comprised only of vitreous silica of extreme purity.

(Macedo, RPX-~103A, paza. 27; RX-1031, p. 1, col. 1, 11. 1-20).

A, Claims in Issue

64, Claims 1 and 2, in issue in this investigation, read:

i. An opticai waveguide comprising a cladding layer formed of a

material selected from the group consisting of puze fused silica and

fused silica to which a dopant material on at least an elemental

basis has been added, and a core formed of fused silica to which a

dopant material on at least an eiemental basis has been added to a
i3s



degree in excess of that of the cladding layer so that the index of
refraction thereof is of a value greater than the index of
refraction of said cladding layex, said core being formed of at
least 850 by weight of fused silica in an effective amcunt up to 15%
by weight of said dopant matexial.

2. The waveguide of claim 1 wherein the cladding layer is
substantially pure fused silica. (CX-8 (RX 1000) col, 5).

B. The '915 Specification

65. The Abltz;ct of the invention reads:

"An optical waveguide having e high purity fused silica claddiﬁq iayer,

and a core of high plurality(sicl fused silica doped with a sufficient

amount of a multivalent metal oxide so as to incxease the index of

zefraction of the corxe above that of the ciadding layex." (CX-8

(RX-1000) title page).

66. Under the heading "Background of the Invention "and subleading

"Field of the Invention" it is disclosed that the inczease in the amount of
traffic that coununicntign systems are recauired to handle has fc:ccd the
development of highox‘caﬁacity systems; that the presently used systems which
opexate between 106 hz and 109 hz have become satuzated in some freauency
éands due to excessive ;xaffic: that to allow for needed increases in tzaffic;
commexzcial coumunicatioﬁ groups axe presently installing high capdcity systems
that operate between 109 hz and 1012 hg: and that saturation of these
systems is anticipated in the very nesr future. Thus it is said that systems
operating around 10%5 hz are needed., Wavegquides axe desizable for effective
transmission of information by systems operating at frecuencies above
109 hz. Systems operxating at frecuencies operxating axcund 1015 he are
needed. Systems cpexating at fxecuencet between 109 he and 1012 hi
normally use electricai conductive wavegquides as a transmitting medium,
However, conventional eiectrical conductive waveguides are not satisfactory
for transmitting information at freauences around 1015 hz., As of May 11,
1970 produeing a satisfactory transmitting media for freauencies around
1015 hz.has been one of the more difficult problems in the development of an

effective optical communication system. (CX-8 (RX-1000) Col. 1, 11.15-33)-
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67. Undexr the heading "Backgzound oé the Inveﬁtiou” and subheading
"Description of the Prior Azt", it is disclosed that an optical waveguide, to
be an effective tramsmitting media for an optical communication system (system
operating around 1015 hz), should transmit light without excessive
atrenuation and should not cause dispersion or scattering of the transmitted
light. In additiom, an 6ptical waveguide should allow only preselected modes
of light to propagate aiong the fiber. (CX~8 (RX-1000) col., 1, il. 35-40),

68. Unde:x the subheading "Description of the Priox Art," it is
further disclosed that optical waveguides arxe a unicue type of optical fiber
in that many of the physical chazacteristics and parameters must be carefully
coordinated; that in the conventional optical £ibex substantially all of the
transmitted light is retained within the coxe, and the iight tzansmission
qualities of the cladding layer are therefore of no consecuence; that scme
fibers, are purposely produced with a core possessing good transmission
qualities and a claddind layer that is highly absorptive: that in order to
prevent transmitted iight from escapiug.the fibexr, one of the more basic
considerations in producing conventicnal»optiéal fibe:s is that the index of
refraction qf the core be larger than the 1néex-§£ refraction of the cladding
layé:: and that if the difference between the two indices of refraction is
increased, the amouﬁt of light escaping f:om‘tho fihez‘will deczease (CX-8
(RX=1000) col. 1, 1i. 48-64).

69, The specigication discloses that it is common piactice in the
production of conventional fibers to make the difference between the two
1ndice§ of refraction as iaxge as possible. However, it is said, as explained

by N.S, Kapany in Fiber Optics - Principles and Applications (Academic Press

1967), if an optical fiber is to function as an optical waveguide, that is,

limiting the tzansmitted iight to preselected modes, the diametexr of the core,
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the index of refraction of the core and the index of zefzaction of the
cladding layer must be cazxefully coozdiﬁated. {CX-8 (RX~1000) col. 1, 1il.
63=70).

70. Light is a‘fozm of electromagnetic radiation., The explanation
of light tzansmission is often based on the concept that light waves axe made
up of an infinite number of modes. Each mode of light travels at its own
chazacteristic velocity. If light is used to transmit information, it can be
shown tﬁat the same information is initially suppled to all the modes
tzansmitted, This means that, if information is transmitted by liight, theze
‘will be a dispersion of the information because the transmitted modes will
azrive at their destination at different times. It therefore follows that if
the tzansﬁitted light is restzicted to preselected modes, more effective
information transmission occurs. (CX-8, col. 1, 11, 73-75, ecol. 2, 11. 1-8).

71. Corning admits that optical fiber which transmits light weze
known long prior to 197} aﬁd that an optical fiber tzansmits light in
accordance with a principle 9! physics which states that light will temd@ to
propagate within a medium which is surrounded by another medium of lower
refractive index, (CPFF 20).

72, Undexr the heading "Summazy of the Invention" it is disclosed
that an object of this inveuiion is to provide an economical and moxe
eagily-formed waveguide that overcomes the disadvantages noted under the
heading "Background of the Invention"; that anothexr object of the invention is
to provide an optical waveguide that will not absorb an excessive amount of
transmitted light:; and that hriefly, according to the invention, an optical
waveguide is produced comprising a cladding layer formed su§stantially from
puxe fused silica, and a core formed from fused silica doped vitﬁ one or mo:e
doping materials so as to selectively increase the index of xéf:action above

that of the cladding. (CX-8 (RX-1000) col. 2, 11, 65=75).
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73. Undex the heading "Detailed Description gf the Invention" it is

_disclooed that a completely new and novel approach has been taken as to the
type of material to be used in the pxodﬁction of optical waveguides; that
contrazy to the soft and eisily worked materials normally used in the
production of optical wavequides, the discovery has been made that
substantially pure fused silica which is gxtzenoly haxd and difficult to work
can be economically and readily used as material from which a aupe:iéz optical
waveguiée can be produced. It‘is said that the texm "pure fused silica" is
fused silica containing no impu;ities in an amount greatezr that 0.1 & by
weight except for hydrogen-oxygen groups which may be present in amounts up to
S percent by weight. The specification discussed why fused silica, appazently
so unsuitnﬁle, is in reality an excellent material from which a supeziox
optical waveguide can be ' produced. It is pointed out that many of the
difficuities normally encountered in the formation of wavegquides can be
substantially eliminated 1£.boch the core and ghe cladding layexr possess
.similia: physiéal chaxactexis;ics such as, viscosity, softening point and
coefficient of expansion; that if a very small, yet pxeciie, difference can be
maintained between the index of refraction of the core and the index of
refraction of the cladding layer the diameter of the core may be made
proportionally larger and therefore moxe easily controiled, and the waveguide
will still maintain the ability to limit light propagation to preselected
modes: that fused silica is readily attainable with exceptionally high purity,
and that it has been founé that fused silica in such pure form has & very
predictable index of refraction. Accordingly it is said, adding a precise
percentage by weight of doping materials to fused silica vil; produce "doped
fuged silica* with an i:ndex of refraction predictably highex than that of pure
fused silica, that because of the high purity levei of fused silica only a
minimal amount of doping material will be necessazy to cause am appreciable

change in the index of zefraction. (CX-8 (RX-1000) col. 3, 11. 13-40).
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74. The specification disclioses tha»t Pigs. 1 and 2 of the.'915'
patent shows an optical wavegquide, identified as 10, h;ving a cladding layer
and a core 1dentified‘zespective1y 13‘20 and 30. According to the lnvnntiou
it is said that pure fused silica or slightly doped fused silica is used as
the cladding layer and fused silica doped with the necessary amount of dopant
to increase the index of refraction to a desired level above that of the
cladding layer is the material used for the coze; that as a resuit of the
minimum amount of dopant material necessaxy to increase the index of
refraction of fused silica, at any given temperxature, the physical
chazacteristics of the doped fused silica, such as viscosity, softening point
and coefficient of expansion, used for the core 30,.axe'al-ost 1&cntiell to
the more neaxly pure fused silica uscd‘fox the cladding 1ay;z 20, thexeby
substantially eliminatinyg many of the difficulties in drawing the waveguide
and also reducing the possibility of deQit:ifleation: that to make cextain
that déped fused silica‘possesses optical and physical chazactexistics almost
identical to those of pure fused silica, doping matezxials should not exceed 15
% by weight. (CX-8 (RX-1000) col. 3 li. 42-59), |

75. The 'O15 specification as filed on May 11, 1970 contained the

language at page 7, lines 30-32, page 8 line 1:

"To make certain that doped fused silica possesses optical and
physical characteristics almost identical to those of pure fused
silica, doping materials shouid not exceed 15% by weight"
This language is found at col. 3, lines 56-59 of the '915 patent. (RX-1001,
PP. 748, CX-8). B
76. It is disclosed that fused silica has excellent light
tzansmission qualities in that absorption of light enexgy and intrinsic

scattering of light by the material is exceptionally iow; that scattering of

light that does occur within fused silica is primaxily caused by the piesence -
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of impurities rathex than the intrinsic nature of the yatezial itself; and
that fused lilica is such a hard material that an optical uuéeguide once
formed possesses the quality of being highly zesistant to dapaqe fzom high
temperatures, co::o‘ive atmosphere and cother severe environments. (CX-8
(RX=1000) col. 3, 11. 60-69).

77. Insofar ;3 producing a waveguide possessing a pure fused silica
cladding, and a doped fused silica core it is disclosed that the waveguide may
be produced by any suitable method inciuding but not limited to: (a)
inserting a rxod of fused silica, doped as requixed to increase the index of
tefraction to the desired level above that of pure fused silica, into a tube
of pure fused silica} taising the temperature of the rod and tube cambination
until said combination has a low enough viscosity for éxavinq, and then
dzawing, said rod and tuhe until the tﬁhe collapses around and fuses to the
tod and the cross-sectional axea of the combination is decxeased to the
desired dimension; or (g) the method set out in co-pending application "Method
of Producing Optical Waveguide Piﬁ.zsf by Donild B. Keck and Petex C. Schultz,
Sex. No. 36,267, filed on May 11, 1970, and a;sigﬁod to a common assignee (now
U.S. Patent No. 3,711,262 (CX-8A)) which meﬁhoé.conpzises fizxst forming a filim
of doped fused silica on the inside wall of a tube of pure fused silica, and
then drawing this c;mpoaite structure to :cdﬁce the cross-sectional area and
to collapse the film of doped fused silica to form a ¢ibex having a solid
cross-section of the desired diameter. (CX-8 (RX-1000) col. 3, 1li. 69-75,
col. 4, 11. 1-12).

. 78. The specification discloses that there are many dopant
matexials that can be added to fused silica in minute quantities to increase
its index of refractioun %o a piede:exmincd level; that the diffusion
properties of the dopant materiai must be considered: that for most methods of

producing opticai waveguides suitabie dopants aze those having minimum
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diffusion properties so that the dopant will not diffu;e out of the core and
into the cladding layer; and that such diffusion would effectively increase
the diameter of the core and the:zeby alter the mode selection abilities of the
waveguide. It is said thit suitable dopants having minimum diffusion
properties include, for example, such nuitivalent metal oxides as titanium
oxide, tantaium oxide, tin oxide, nioblu@ oxide, zirconium oxide, ytterbium
oxide, lanthanum oxide, and aluminum oxide; that in certain methods of
pzoduciﬁg optical waveguides the core is drawn with a small diametezr, and
subsecuent diffusion incxe;ses the core diameter to the desized size: that
"doping materials containing alkali ions will readily diffuse into the fused
silica cladding of an optical waveguide and increass the effective coze
diametex;.that cesium and rubidium are examples of especially suitable
materials for such use. ' (CX-8 (RX-1000) col. 4, 1l. 14-37),

79. It is disciosed that in one embodiment of the invention, puze
fused gilica is used as'thé cladding material, and fused silica doped with a
desired doping material or combination of doping materials in the amount
effective to increase the index of refraction to the desi:ed level above that
of the cladding layex is used as the core material; that in a second
embodiment, fused silia sliqhgly doped with a desired doping natc:iai orx
combination of doping materials is used as the cladding matexial, and fused
silica moze heavily doped with a desired doping materxial or a combination of
doping materials, either the same ox different than those used in cladding, to
increase the index of refraction to the desired level above that of the
cladding layexr is used as the coxe material, (CX-8 (RX-1000) col. 4, 11.
34-47),

80. The specification discioses that it has been found that light
absorption properties may be decreased and light transmission cqualities

improved in titanium oxide doped fused silica formed into optical waveguides,



if the waveguides aze drawn in an oxygen atmospherxe and.thcn “heat treated®
in an oxyétn atmosphere; that the "heat treatment” referred to consists of

| heating the waveguide in an oxygen atmosphere to between S00° and 1,000°

" centigrade for not less than thirty minutes, the length of treatment being
zelated to the txe#tment tempezature. Lower temperatures are said to require
longer treatment periods, while treatment at a higher temperature allows
shorter time periods. (CX~-8 (RX-1000) col. 4, 11. 48-59).

8l. A specific examﬁle of a waveguide produced by the practice of
the invention involved a 1 l/z.to 2 micron film of fused silica doped with
titanium oxide bonded to the inside wall of a 3/4 inch ocutside diametez, i/4
inch inside diameter, substantiall? puze fused silica tube by the method
described in U.S. Patent No. 3,711,262 (CX-8A) Keck-Schuitz application. It
is said that the deposited doped fused silica essentially consisted of 94.75
percent fused silica and 5.25 percent titanuium oxide; that the composite
structure -; then heatdd in substantially an oxygen atmosphere until it
reached a temperature at which the materials h;d low enocugh viscosity fox
dravwing (approximately 1,900°.centig:ade): that the composite structure was
then drawn to reduce the diametezr thezeof until the film of titanium oxide
doped fused silica was collapsed, that is, it sealed the longitudinal hole to
forxrm a solid core suxxounded'by puze fused silica. The zesulting composite
tod was then further drawn to reduce the diameter thereof to a final diameter
of appxoximatelyvloc miczons. The core of the optical waveguide was said to
measure at approximately 3 miczrons in di;metex. Its core index of refraction '
was approximately 1.466 whilie the cladd;nq had an index of refraction of
approximately 1.4584. After the fiber was drawn, it was heat treated at
800° centigrade in an oxygen atmosphere for approximately th?ee hbuzs.'
(CX-8 (RX-1000) col, 4, ii. 61i-75, col. 5,‘11. 1-7).

82. The specification concluded with the comment that although the
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invention was described with respect to specific linitlticnl,' it wvas not
intended that these lim;tations affect the scope of ts; invention except
insofar as set forth in claims following the specification. (CX¥=8 (RX-1000)
col. S, 11. 8-11). .

83. No teaching in the specification specifically excludes the use
of dopant materials which negativeliy affect the xefractive index of fused
silica. Thexe is also no suggestion in the specification that such dopant
materials uouid not pexrform substantialily the same function, in substantially
the same way, to obtain the same result as that obtained through the use of
dopant materials which positively affect the refractive index of fused
silica. (CX~-8; Cooper CX~-7 paras. 33-34, 37). | _ |

84. The '915 patent discusses two methods h& which doped fused
silica optical vaveguide fibers can be made, nani;y, the rod-in-tube method
and the inside vapor deposition method écsc:ibcd in incozporated U.S. patent
3,711,262, Plame hydrolysis is one inside vapor deposition embodiment
desczibed in incorporated U.S. pitcntv3,711,262. (Coopex CX-7, paza. 33;:
CX-8, col. 3, 1l1. 69 to col. 4, 1. 12; CX-8A in §eno:a1 and, col; 5, 11.
55-60, col. 7, 11. 16-54). N -

85. The specific examples of the '915 patent and incorpozated U.S.
patent 3,711,262 use fiame hydzolysis methods for production of doped fused
silica optical waveguide fibers. (CX-8, col. 4, 1. 60 to col. 5, 1. 7; CX=-8A,
col. 7, 11, 16-54; Schulftz, Tr. 250-51).

86. The method for making optical waveguide fibex described in the
specific examples of the '9i5 patent and incorporated U.S. patent 3,711,262 ls
the method generxally utiiized for the subsequent production of optical
waveguide fibers with even iower ioss. (CX-8, col. 4, 1. 60 to col. 5, 1. 7;
CX-8A, col. 7, 11. 16-54: Schuirz, CX-2, pazas. 10, 13-14; Schultz, Tz.

228-45, 2S0-51).
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87.  The dopant materials specifically listeg'in column 4 of th&
'915 cpeéificafion zeflected the work of the inventors -- of Dz. Schultz, in
particulazx -- prioz to the May 11, 1970 filing of the application for the '915
patent. Much of th;.uozk of Dr. Schultz prior to 1970, in addition to that
dizected specifically to the making of optical waveguide flhﬁx:, invoived the
exploration of glass nyétems based on fused silica. This work involved the
making of fused silica gliases with various dopants and the anilyiis and
characterization of the glasses so formed. These analyses and
chazacterizations, combined with the expexience gained in the making of
optical waveguide fibers, formed the basis for the selectiocn of the materials
speciflcally listédnin the '915 patent. (CX-8, col. 4, 11. 13-33; Schultz
Cx-2, paras. 8-11, 16; CX-39; CX-40; CX-41; CX-42).

88. All of th; suggested doéant matexials listed in column 4 of the
'915 specification are suitable materiais for use in an éptiéll wvaveguide

. . . _
fiberx. Such a fibex can be made using each of these materials as a dopant for

fused silica. (CX-8, coi. 4, 11. 13-33; Schultz, Tr. 259).

C. Prosecution of the '915 Patent

‘89, Se:i;l No..36,109 which led t§ thé '915 patent, was filed on
Miy 11, 1970 only in the name of anOﬁto: Robert D. Maurer. It was filed with
‘one independent and ten dependent composition of matté: claims, each to ;n
optical waveguide (oxiginal claims 1 to li)cqand yith two independent methéd
claimsltox making an optical waveguide (éxginal claims 12, and 13)., Original

independent éonposition of mattexr claim 1 read:

i, An'optical waveguide comprising a cladding layer formed of a
material selected from the group consisting of puxe fused silica and‘
doped fused silica, and a core of fused silica doped to # degzree in
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excess of that of the cladding layer so that tﬁe index of refraction

thereof is of a value greater than the index of refraction of said

cladding layez. '
(RX=1001. pp. 12-14),

'90. Oziginal dcﬁcndent claim 7 is indical to claim 2 in issue in
this investigation. (RX-1001, p. 13; CX-8 (RK=1000) col. 5).

91. In a Patent Office action dated Maxch 29, 1971, the Patent
Examiner rejected the independent composition of matter claim and dependent
conéocition of matter claim 7,.wheze1n the cladding layez was "substantially
pure fused silica” undex 35 U.s;c. 102 over Flam et al. at U.S. Patent No.
3,542,536. Dependent claims, 2-6, 8-ll, each pf which :ccitodlv:zicul doping
materials, were :ejécted under 35 U.S.C. 103, the Examiner stating that doping
materials ;zc a matter of choice and obvicus over matezials taught by the Plam
et al patent. It was said that no unexpected or improved zesults “"axe seen in
selecting the claimed materials®. (RX-1001, pp. 17-19)

92. In the Pdtent Office action dated, March 29, 1971, it was said
that composition of matte:x clgin- 1 to 11 and method claims 12 and 13 define
distinct inventions and restriction was recuired; that the attorney Mrc.
Zebzowski elected by telephone on February 10, 1971 the composition of matte:
claims with traverse (RX-1001, p. 18).

93. In the Patent Office action dated Maxch 29, 1971, Koster et al
U.S. Patent No. 3,445,785 was cited and said to disclose ytterbium doped glass
for use in rod like lasers, Seitz U.S. Patent No. 3,533,013 was cited and said
to disclose (col. 3) that ;azlation of doping concentration produces variable
indices of refraction. (RX-100l1, p. 18). The Patent Examinex 414 not reject
any of the originai ciaims on the Koster et al nor Seitz patents.

94. In an ammendment filed June 14, 1971, as to the :eiection undex

35 U.S.C. 102 on the Fiam et ai patent, Corning argued that the invention

teaches an opticil waveguide haéing a cladding laye:z formed of pure fused
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silica or slightly dopea fused silica and @ core formed rram fused silica

doped with one oz more doping matexials so as to selectively increase the

 index of refraction above that of the cladding; that the ;nventibn also
teaches specific dopants which may effectively be used; that the dopants
include those having minimum diffusion properties such as, for example,
titanium oxide, tantalum oxide, tin oxide, niobium oxide, zirconium oxide,
ytterbium oxide, lanthanum oxide and aluﬁinun oxide. Dopants having maximum
diffusion properties such as cesium and rubidium may also be used. It was said
that the type og dopant used will be determined by the method of forming the
optical waveguide. Cozning axgued that Flam et al. do not teach the use of
doped fused silica in making either the core of cladding of an optical
waveguide; that more specifically, FPlam et al, do not teach a cladding laye:
formed of fused silica ox doped fused silica, and e coze formed of fused
silica doped to a degree in excess of that of the cladding layex so that the
index of xefiaction of the coze is of a vaiue greater than the index of
refraction of the cladding layer; that to the éontxa:y, Flam et al. clearly
teach, by the method of theii'invention, the forxmation of an optical waveguide
from a single continuous quantity of solid optical dielectric matexial such as
fused silica; that they further teach that differenices in the index of
refraction of a core region from that of the rest of the solid auantity of
material is obtained by irradiating a desired zegion of the solid dielect:iic
material with atomic particles, such as protons, to eithezx ionize or displace
atoms of the material in the desired zegion; that the Examinexr can not
reasonabily maintain that a method of forming an optical waveguide by
irradiating a solid biock or an optical material with protons is the same ox
even simiiar to the clajmed invention. (RX-100l1, pp. 24-25);

95. Corning in the amendment filed June 14, 1971 further argued

that the particulaxr combination of elements recited by the original claim 1 is
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necessary to overcome all of the prior art dil;dvantages descxibed on pages
2-5 of the present specification (which relates to the.lub.‘ction titled
"Description of the Prior Art"). Thie particular combination of elements vas
‘said to be n‘ecllazf.to simply and economically provide an optical waveguide
having excellent light transmission qualities and cualities of Qigh resistance
to damages from high tenéexatuxes, corzosive atmospheres and othe: severe
environments; that this new and novel approach of producing optical waveguides
from fused silica zesults in the production of supezior optical waveguides
which could not be produced from the soft and easily worked matexials normalily
used., It vni axgued that fused silica which is extremely hgzd and difficulet
to work would not néznally be considered a suitablo‘nntaxxnl_fo: ;.o in the
formation of optical waveguides which aze normally dzavh down to very small
dismeters and also which must have vczy.snull diffexences in the index of
refraction of the cladding and the core; that, as taught in the specification,
the difficulties normally encountered in the. formation of waveguides can be
suhctanti;lly eliminated if both ihc coze and fhc cladding layex possess
similar chazacteristics such as, fox e:lnplc,'V1lcooity, melting point and
coefficient of expansion; that fused silicas is i;ldily obtainnhlo with
exceptionally high purity; and that it has been found that fused silica in
such pure form has ; very px‘dictable index 6! zefraction. Thezeforxe, it was
contended, adding a precise percentage by weight of doping material to fused
silica will produce "doped fused silica" with an index of refraction
predictably higher than that of puze fused silica; that, because of the high
puxity‘lovnl of fused silica, oniy minimal smounts of doping material will be
necessary to cause an appreciable change in the index of refzaction.
(RX-1001, p. 25).

96. It was submitted in the June 14, 1971 £filing that the use of

fused silica and doped fused‘ailica_in the production of optical waveguides,
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‘and the advantages of such use as is taught in the specification patentabdly
defines over the Flam et al. reference; that in the Flam et il; reference, the
use of fused silica is merely taught as anm example of a homogeneous singie
continucus auantity §f an optical dielectzic material in which the index of
refraction may be readily and significantly changed by izzidiatiou. (RX=-1001,
pp. 24-25). '
97, In the amendment filed June 14, 1971, as to the rejection undez
35 u.s.c. 103, Corning also arxgqued that aiiginnl claims 2-6 and 8~11 depended
dizectly or indirectly from ciaim i and therefore "are at least aliowable not
only for theix added limitations, but also for the same reasons as those uxged
for claim 1." Moverover it was not understood by Corning how the Examiner can
maintain the position that doping materials as clainndlin claims 2-6 and 8-11
were a matter of choice and obvious ovix matezials taught by Plam et al., and

that no improved results were seen in selecting the claimed dopant matezials.

In support it was said lhat nowheze, does Plam et al. teach or suggest the use

of dopant materials for any purpose much less the specific puzpose of making
small precise changes in the index of :etxacﬁion.of fused gilica. It was
asked how then can the specific dopants tauéhtlia the specification fox
increasing the index of refraction of fused silica be obvious over matexials
taught by PFPlam et ai. Corxning argued that cQ:taLnly, for the purposes of
forming an optical waveguide as taught in the specification, the results will
be improved if the index of refraction of the core is greatex than the index
of zefraction of the cladding; that an optical waveguide will not work uniess
the in&ex of refraction of the core is greater than the index of refraction of .
the ciadding; that a dopilg materiali for purposes of increasing the index of
refraction of the core :ot on;y improves the results of an optical waveguide
produced in pccdxdance w;:h the teachings of the claimed invention, but is

absolutely essential. (RX-100i, pp. 26-27).
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98. In a final rejection dated Augqust 18, 1951 the Patent Examine:z
~ again zejected composition of matter claims 1 and 7 undex 35 U.S.C. 102 as
anticipated by the Flam et al. patent.' It was said that the Flam et al.
wavequide coze is inhe:on£1y doped with the izxadiating atomic particles that
axe uncd‘to altex tho'zefzactive index. In the rxejection claims 1, 7 and 11
were rejected under 35 U.S.C. 103 as obvious over Flam et al. It was
con;idezed that one skilled in the axt would recognize that the coxre of the
Flam et al. waveguide is obviocusly doped with atomic particles; that these
claims do not name any dopant materials, Claims 2-6, 8-10 were cbjected to as
‘being dependent on rejected claims. (RX-1001 p. 30).

99, By an amendment filed October 13, 1971 claim 1 was amended to

read:

"l. An optical waveguide comprising a cladding layez formed of a

material selected from the group comsisting of pure fused silica and

chemically doped fused silics, and a core formed of fused silica .

chemically doped to a degree in excess of that of the cladding layer so

that the index of refraction thereof is of a value greatez than the index

of refraction of said cladding layer." (RX-1001, p. 32).

100. In the amendment filed Octobex 13, 1971, and refexzing to the

rejection of the claims, including claim 1, under 35 U.S.C. 102 and 35 U.S.C.
103, Corning argued that those claims have now heen amended to recite that the
doped fused silica of the core, and of the cladding, when applicable, is

chemicaliy doped; that chemical doping is cleaxly understood in the art to

mean the introduction of chemical elements or compounds into a bnlc_natexlal
for the purpose of affecting physical or electrical propezties of the base
material by virtue of the presence of sﬁch elements or compounds in the base
material; that it is similarly clear in the art that chemical doping excludes
irxadiation or bombardment of aAmate:ial by subatomic pazticles such as

protons, neutzons, alpha particles, electzons, and gamma rays where the change
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in any physical or electrical properties is btought ahcﬁt not by the presence
of any residual subatomic particles but rathexr by the change in the density of
the materxial and the structural displacement of the atoms or molecules of the
bombarded materzial out of their 1attice positions as a result of radiation
damage. In support of the above, Corning pointed to an affidavit under Rule
132, by Herbert E. Rauscher filed with the amendment and published articles
referzed to in the Rauscher affidavit. ;Rx-IOOI, p. 34).

10l. With respect éo the Examiner's contention that a waveguide
core is inherently doped with ihe irxradiating atomic particle, Coxning, in the
. amendment filed October 13, 1971, argued that Flam et al. only teach
irradiation with subatomic particles such as pzotons, nheutrons, alpha
pa:ticlel; electrons, and gapma rays. It was said that when the base material
is izradiated with uncharged pazticles such as neutzons, the neutzons
generally pass completely through the irradiated matezial causing a change in
the index of refraction which of necessity is occasioned by a change in
density and structural displacement since the ﬁa:ticles do not generally
remain in the material:; thatnwhen the base material }s izzadiated with chazged
paztigles such as protons, alpha pazticles, electrons, and the like, the base
material itself will have an electzical charge as long as the charged
particles remain; that it is cleaz, ghat such a charxge can only be held
momenta:;ly and thexeafter the base material would become dischazged. It was
said that as clearly pointed out in the Rule 132 affidavit of HRezbert E.
Rauschex, any such suhntdmic particles in the base material which may remain
as residual particies do not cause a pe;cep:ible change in the index of
refraction by their prese:ce, since the change in the index of zefzaction of
the base material resuiting from jrradiation is bzought abouﬁ by‘the change in
density of the base materiai and the structuzal dislocation of the atoms and

molecules thereof; and thus that the irradiation of a base material with
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subatomic particles is ‘¢clearly not doping as that term 18 undexstood in the
art, and that it is unmistakably cleaxr that such irradiation is not chemical
doping. Doping was said to be defined in "The Condensed Chemical Dictionarzy®,
7th Bdition, by Rhienhold Publishing Coxporation as the
"Contzolled introduction of trace impurities into ultrapure c:ystais
in oxdexr to obtain desired physical properties, especially
electzical properties.”
It wvas pointed out that the "American Heritage Dictionary of the English
lLanguage" published by the American Heritage Pﬁblishinq Company, Inc. defines
e dopant as
"A small quantity of a substance, such as phosphorous, added to
another substance, such as a semiconductor, to alter the lattex's
properties.” ‘ '
Coxning argued that substomic parzticles employed in an ixzadiation process can
in no undexstandable manner by interpreted to be a dopant or be involved in
doping as undezstood in the art and as "hereinabove" described since the
presence of such particles does not bring about a change in physical
properties but rather sich change is brought about as a result of the impact
of such particles with the atoms and molecules of the irzadiated material
whexeby theze is a change in density of the material and structuzal
displacement of the atoms and molecules out'ot theiz iattice position.
(RX-1001 pp. 35-36).
102, In explaining the invention of the '9l5 patent to the Patent
Office for Corning and how the invention distinguishes over the invention
diclosed in the Flam et ai. patent, Herbert E. Rauscher in his Rule 132
atffidavit stated: _
that the processes desczibed in (the '915 patent]... and said (Flam
et al,] patent are entirely different; that change in the index of
zefraction of giasses or dielectric materials acted upon by these
two processes is brought about by entizely different means; that a -
change in the index of refraction brought about by chemical doping
as described in (the '915 patent]... is principally due to the
presence of au impurity, namely by the presence of an element or

chemical compound introduced into the glass or dielectric material;
that a change in the index of refraction due to izradiation as
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described in caid [Flam et al) pateﬁt is brougyut about by a change

in the density of the material and structural displacement of the

atoms or molecules ocut of their lattice positions as a result of
radiation damage; that ... the process of "chemical doping™ employed
in said ['915 patent] ... is clearly undexstood in the art to mean
the introduction of chemical elements or compounds into a base
saterial for the purpose of affecting properties of the material by
viztue of the presence of such elements or compounds therin; that
the term "chemical doping" is clearxly understood in the azt to
exclude the irradiation or bombaxcdment of material by subatomic
pazticles such as protons, neutrons, alpha particles, electrons, and

gamma rays. (RX-100i, pp. 43-44).

103, Corning with the amendment filed October 13, 1971 filed an
amendment under Rule 45(c) and a "new" attached joint oath to be substituted
for the inventorship oath of inventor Robert D. Maurer originally filed. A
verfied statement of facts accompanied the amendment undi: Rule 45(¢).
(RX-1001, pp. 38-40).

104. Inventors Robert D. Maure:r and Peter C. Schultz in the
statement of facts in support of the amendment undez Rule 45(c) stated in part
that duzing May 1971 following receipt of the £izst office action in the '915
. < N
patent application, it appeared to W.S. Zebrowski, in his discussing the
prosecution of said patént application and the patentable mexit of other
invention disclosures with R.D. Maurer, that Peter C. Schultz may have
contributed to the inventive concept set forth in claims of the '915
application; that Mx. Zebrowski learned that two other patent applications had
been filed by C.S. Janes on the complex invention disciosure submitted by P.C.
Schultz and that R.D. Maurer was joined as inventor in one of them; that Mz,
Zebrowski set up a neétinq with R.D. Kesterson, who drafted the '915
application and reviewed this application, including the claims as now in the
application, to determine the actual joint inventors of said application, said
meeting being heid during August 1971; that then, it was determined that P.C.

Schuitz had in fact contributed to the inventive concept set forth and claimed

in the '915 application and that he was actually a joint inventor with R.D.
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Mauzez in the invention—described and claimed in applic;tion Sexiai No,

_ 36,109, filed May 11, 1970. (RX-1001, pp. 39-40).

105. By Patent Office action‘dlted Novemberx 9,~197i, the Patent

. Examiner indicated that al'l of the claims weze allowable and that an
Examiner's amendment vill follow. The Examiner's amendment dated November 17,

1971 zead in pazt:

"In a telephone interview on November 8 and 12, 1971 the attorney
Mr. Zebrowski agzreed to have the following changes made by

Examiner‘'s amendment: .
Line 4 of claim 1 has heen changed to read --gilica and fused silica

to which a dopant matezial on at least an elemental basis has been
added, and=-. Line 5 of claim 1 has been changed to read --a core
formed of fused silica to which a dopant matexial on at least an
eiemental basis has added to a degzee in--
In line 9 of claim 1 the wozding --, said coze being formed of at
‘least 858 by weight of fused silica and an effective amount up to
i5% by weight of said dopant material -- has been insezted
immediately before the period.” (RX-1001, pp. 48=49)

This apendment zesulted in claim 1 which is in issue in this investigation.

(CX-8, col. S5).

106. On Decembex 7, 1971 a notice of allowance was mailed and the
'915 patent, in the namds of Robert D. Maurer and Peter C. s:hultz;'illuod on
May 2, 1972. (RX-1001, p. 51; CX-8(RX-1000)).

107. Inventor Maurer testified that at the time the '915 patent
application was prepared he thought he felt in some cases cne might be able to
exceed the 15 percent slightly. (Mauzer Trx. 12).

108. Inventor Maurer testified that he did not recall a specific
instance of telling Mx. Zebiowski about the 158 limitation during the
preparation of the '9l5 appiication. However, Maure:r was aware of the fact
that that was ocur thinking in some earlier stage during the prepazation of the
'915 patent application. (Maurer Tz. 31i). |

109. A memorandum prepared by Corning's Walter 20bxov531 dated
November 8, 1971 and thus contemporaneousiy with his November 8, 1971

telephone interview with the Patent Examiner during the prosecution of the

'915 application stated that on November 3, 1971 he had interviewed the
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Examinezr and that they _._.iscussed the amendments under R_2s 116 and 45¢ which
Mx. Zebrowski had submitted earlier with the Rule 132 affidavit by Herberzt E.

| Rauscher; that the Examiner was agzeeable to all the filings except that he
was still not convinced that distinquishing the doped fused silica in claim 1
as "chemically" doped fused siliﬁa would avoid the Flam et al. reference. The
memo stated that, Mr. Zebrowski made several suggestions to the Examiner, none
of which appeared acceptable to him untii Mr, Zebrowski proposed what was

stated in the Examiner's amendnent. {RX=1211).

Vi. The '454 Patent

‘110. U.S. Letters Patent No. 3,933,454 ('454 patent) titled "Method
of Making Optical Wavegu§des” issued Januaxy 20, 1976 on an application Sex.
No. 462, 962 fiied April 22, 1974. TheAnamed inventor on the issued patent is
Robert D. De Luca. Thg'patent on its face is assigned to Corning Glass

Works. The patent issued with eighteen method claims.

A. Claims in Issue

111, Ciaims 1 and 8 axe issue in this investigation read:

1. In the method of forming e glass article comprising
the steps of
depositing on a starting member e coating of flame
hydrolysis-produced glass soot to form a soot preform.
consolidating said soot preform to form e dense glass
layexr free from particle boundaries, and
forming said dense glass layer into a desized shape,
said consolidation step being characterized in that
it compzises
heating said soot preform to a temperature within the
consolidation temperature range for a time sufficient
to cause said soot particles to fuse and form a
dense glass layer, and simultaneously
subjecting said soot preform to a stream of a substantiaily
dry, hydrogen-free, chlorine containing atmosphere that is
substantially free from contaminants. that would adversely
affect the optical propexrties of said glass article, said chlo-
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zine permeating ..e interstices of said soot prefuia during the

consolidation thereof and replacing hydrxoxyl ions by chlorine ions,

thezeby resulting in a glass axticle that is substantially water-free.

8. A method 1=‘accoxdance with claim 1 whezein said socot has a high
silica content and the step of heating comprises subjecting.said socot preform
to a maximum temperature in the range of 1200°-1700°C. (CX~9 (RX-1004)
col, 13).

112, while the notice of investigation rxeferred to the infringement

of claims 1, 3 and 8 of the '454 patent, Corning at the hearing that coomenced
on November 1, 1984 limited the claims in issue, with respect to the '454

patent, to claims 1 and 8 (Tr. 1795).

B. The '454 Specification

113. The "Abstract” of the invention zeads:
A method of making low loss giasl optical waveguides, wherein at
least one coating of glass soot is deposited by the flame hydxolysis
process on a 3tarting membex. The soot coating is heated to its
consolidation temperature in an atmosphere containing helium and an
amount of chloxine that is effective to substantially remove the
water from the glass soot while the soot is being consolidated to
form a dense glass layer. The starting member is zemoved unless it
is to form a part of the optical waveguide. The resuitant
structuze, including the dense glass body, is then dxawn into a
waveguide fibexr. (CX-9 (RX-1004) title page)
114. Undex the heading "Backgzound of the Invention” and subheading
"Pield of the Invention”, it is said that the invention relates to a method of
forming, by the flame hydrolysis technicue, high optical puxity blanks from
which high quality optical waveguides, lenses, prisms and the like can be
made; that the invention is particulazly apglicable to optical waveguides
which must be formed from extzemely pure materials; that high capacity
communication system opezating around 1015 hz axe needed to accommodate

future increases in communication traffic: that these systems are referred to

as optiéal communication systems since 1015 heg is within the frequency
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spectzum of light; and -.nat optical wavequides; which ar. the most promising
medium for tranamission at such frecuences, noxmally céﬁaiat of an optical
fiber having a t:an:paient core surrounded by transpazent cladding matexiai
having a refractive index lower than that of the core. (cx-é (RX=1004) col.
1, 11. 6-21).

115. The specification disclosed that the stringent optical
recuirements placed on the transmission medium to be employed in optical
communication systems has negated the use of conventional glass fiber optics,
since attenuation thexein due to both scattering and impuzity absorption is
much too high. Thus, unique methods had to be developed fox preparing very
high purity glasses in fiber optic form. Glass pzepﬁzation techniguna which
have shown much promise were said to be based on the flame hydrolysis process
which employs vapor phase reaction of nhigh purity vapors. It 1s‘dilelolod
that this approach to the formation of léw loss optical wvaveguides is based on
methods desczibed in U.S. Pat. Nos. 2,272,342 (RX-1031) and 2.326,659
(RX-1028) issued to J.F. Hyde and M.E. Nordberg, respectively: that the flame
hydrolysis technigue has been employed.tc p:céaxe‘single mode waveguides and
multimode waveguides of hoth the step~-index dnd’ézaQQdolndcz type; that
various methods employing the flame hydxblyais technique for forming glass
optical waveguide fibers aze taught in U,S. Pat Nos. 3,711,262,; 3,737,292 and
3,737,293; aﬁd that a method employing the flame hydrolysis techingue to form
a graded-index type'unvegﬁide is taught in U.S. patent application Sex. No.
239,496 filed Maxch 30, 1972, entitled "Method of Forming a Light Pocusing
Fiber Waveguide”™ now U.S. Pat. No. 3,826,560, (CX-9 (RX-1004) col. 1, 11.
22-46),

116, It is disclosed in the specification that the usefulness of
glass optical waveguides in opticai transmission depends upon the attairment

of very low loss transmission over the entire wavelength of about 700-1100
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om,.; that this can be achieved by zeducing attenuation éue to optical
scattering and absorption to a level which appxoaches the minimum
theorectically attainable levei; that waveguides in which .at least 80 percent
of the scattering loss can'be accountexed for by intrinsic glass scattezing
have been made by the flame hydrolysis technique. However due to the presence
of residual water produced, it is said that absorption losses between 700 nm.
and 1100 nm. have been excessively large. Residual water is defined as glass
coutaining a high level of OH, Hz and 820. (CX-9 (RX-1004) col. 1, 11l.
47-60).

1i7. Inventor De Luca discloses that in 1974, to be useful in
optical coununicatidn systems, optical wavequide attenuation is preferably
iess thanllo dB/km at the waveguide of light being propagated thexein; that to
achieve such low attenuation over the entire range between 700 nm. and 1100
nm. a glass waveguide fiber must have the residual water content reduced to a
level of less than 10 ppm.. (CX-9 (RX-1004) col. 2, 11. §-12).

118. The specification disclosed that residual water content in a
glass waveguide may be specified in terms of an abscxptioﬁ eoofficl;nt
refexzred to as the "beta value"; that to produce waveguides having an
attenuation less than 20 AB/xm ove:r the zange 700-1100 nm., it has deen found
that the waveguide glass must have a beta value of less than 0,001 (CX=9
(RX-1004) col. 2, 11. 12-31).

1l9, ‘Undex the subheading "Description of the Prior Azt" it is said
that since it is impossible to reduce the watexr content to acceptabie leveis
after flame hydrolysis-produced soot has been consolidated to form a soiid
glass coating, the water must be removed before or duzing thq consolidation
process; that heretofore, vazious methods were émployed to zeduce the ;atez

content in optical waveguides produced by fiame hydrolysis; that such

disadvantages as iong pzocessiﬁg times, equipment problems and incomplete
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water removal were encountered. It was said that one prior art method of
producing low water content fused silica included the steps of foxming by

flame hydrolysis a SiO_ soot preform and then placing the. preform in a

2
preheated furnace at appzdxinately 1500°C. for approximately 30 minutes:;
that the furnace contained a reducing atmosphexe of cracked ammonia or forming
gas; that during the heat treatment, the soot was sintered and consolidated
into a dense glass body which was to a certain extent water-free (beta value
appzoxiﬁately equal to 0.02),‘but the amount of water remaining in the
resultant glass was excessive in terms of tolerable amounts for optical
communication systems. It was said that a beta value of about 0.61 was
achieved by consolidating a soot preform in an inert dry atmosphezre such as
nitxoqen,'helium, neon or argon; that in this method, disclosed in copending
patent application Ser. No. 239,742 file Maxch 30, 1972, the inert gas
replaced tzapped air in the preform and subsequently dissolved in the glass;
that s;nce ﬁhis method Included gzadient sintering, gases can escape through
unconsoclidated parts of the preform: that optical waveguides made by the
process exhibited attenuations as low as 30 4B/km at 950 nm, a value which in
1974 was not sufficently low for the propagation of optical signals. (CX-9
(RX=-1004) col. 2, 11. 33-65).

120. In inventor's De Luca's copending patent application Ser. No.
239,746 filed Maxch 30, 1972, thexe is said to be disclosed a method of
fozm;ng a glass optical waveguide containing less than 20 ppm residual wate:.
It is said that in acco:d;nce with the method of that application the flame
hydzolysis-produced soot preform is piaced in a chamber which is evacuated to
less than 10'5 Torr; that the chamber is heated beliow the sintering
temperature of the soot to permit entraped gas to escape fiom the preform and
the temperature is maintained until an ecuilibrium is reached, at which time

the porous preform is further heated to consolidate the soot particles and to
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form a dense glass member; that an optical waveguide formed in accozdance with
this method exhibited an attenuation of less than 20 dB/km; that although
zelatively low loss optical waveguides can be pzoduced, this process is
disadvantageocus in thyt it recuizes an extremely long time for watexr removal,
and may zesult in the volatilization of some dopant oxdies; that also,
equipment problems have been encountered because of the need to maintain vezy
low pressures for long periods of time; and that the preform cannot be
congolidated until after the water removal step is completed. (CX~9 (RX-1004)
cols. 2, 11. 66-68, cols. 3, 11, 1-24).

121. Va.ious methods are said to have been employed to make low
water content glasses by methods othexr than the flame hydrolysis technigue.
However, it is stated that none of these methods have ﬁ.cﬁ found to
satisfactorily remove vatezr from & flame hydrolysis-produced socot preform
which is to be used in the manufactuze of optical waveguides; that foz
example, U.S. Patent No! 3,531,271 to W.H. Dumbsugh, Jz.. teaches a method of
making a low water content glans‘hody;by mixing the batch ingredients togethe:
with an effective amount of a chcnically-xenétiv;, chlozine containing agent
and melting the glass in the pressence of 639 lfﬁocphc:e flo-iﬁg dizectly ove:
the glass melt; that this method cannot be adapted to the flame hydroliysis
process whezein the.qlasa axticle ies not tcined by melting batch ingredients;
that even though chlozing containing compounds such as szc14 are employed in
the flame hydrolysis process to form silica containing soot preforms, the
chlozine present does not tesult in the formation of water-free soot. (CX-9
(RX=1004) col. 3, il. 25-44).

122, Anothe: prior a:t method for removing watex from glass bodies
pxoduced by a technicue othex fhan fiame hydzolysis is saiad to be disclosed in
U.S. Pat. No. 3,459,522 issued to T.H. Elmer et al. (RX-1027). This patent is

said to describe a method of removing residual water from a porous, high
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silica contenﬁlglisa body by subjecting it to ; flowing stream of a
subctantially dry ltnolpheze containi;q 108 or more 6£Heithox chlozxine gas oz
.a chlé:ine vapoi at a tcupexitu:e ot 600°-1000°¢ vlthsthe txelied foions

glass body thereafter consolidated in & dry, n;noxidizin; at;csphexe to
produce a nonporous, transparent glass article. The poxous'gliss body
disclosed in the Elmer et al. patent is said to be well known under the
commexcial designation "96% silica glass", which is pxbdgéed by consolidating
a porous glass body chaxactexizéd by a multiplicity of intercommunicating,
Sﬁbmiczoscopic pores throughout its mass. The basic production steps involved
in the formation of such a porous body, described in U.S. Pat. No. 2.221.709
which issued to H.P. Hood et al. are said to includ?nthe steps oé forming an
izticle fiom a boioaillcate_qlala, th;xnally txeatin§ fhofa;ticleJat 3
“tempciatuzé‘of 500°-600°2. to sepazatevthe glass into a silica=rich phase

and a silica-poor phase, leaching the silica-poc£'phaso to produce a porous
stxuctuxelccmpésed of tﬁe‘sllica-zich phase, icnovlnq‘thezleechiﬁg zesidue,
. and thexmally consolidating the pbzoun stxuctuie into a nohpozoun‘vitxcoua
article. (CX-3 (RX-1004) col. 3, 1l. 45-69, col. 4, 11. 1-3),

| 123. The specification discloses that because of'thi.kiﬁd of
miczostructure prtesent in the porous gl;la body discldsed'in thebzlﬁ;z et al,
patent and due to tﬁe fact that the chlozinaﬁion process disclosed Ehi:etn is
carried out at a tempezature below the consolidation ﬁempe:aﬁuz; an atmosphere
containing a reiatively iazée concentration of chlorine must be enplo&ed. It
is said that that patent therefore recuires a chlorine contlining atmospheze
havinéVIOt or more of either chloiide gas o;:a chioxine vapor, and that most
of the examples disciosed therein employ chlorine éas with no éilueﬁt. The
Elmer et al. patent further is said to teach that after chlorine treatment, it
is undesi:ab;e to maintain the po:oﬁs glass in a chloxine céntlininq ‘

atmosphere whiie the temperatuze is inceased to the consolidation temperature
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because of econcmic considerations and because this nay.:o.ult in zetention of
.an excess a-éunt of chlorine within the glass and may cause splitting of the
glass; that tho;itozo, the chilorine treated porous glass is removed from the
. chlorine atmospheze and tianafezxed in an inert atmosphere such as nitrogen
fox futher heat treatment, consolidation being prefexably performed in an
inert atmosphere or vacuum at a temperature bctuuep 1200%c. ana 1300°%.
(CX-9 (RX-1004) col, 4, 1i. 4-27).

| i24. The specification disclosed that for at least the following
reasons the method of the Elme:r et ai. patent is unsatisfactory for removing
water from flame hydzolysis-ﬁxoducod glass soot preforms from which optical
waveguides aze made; the high chloxine content of the chlorine containing
atmecphez; employed by the Elmer et al. patent can cause reboil in snbooauoaz.
heat treatment of the preform and can also introduce an unacceptable level of
contamination in the glass due to the presence of contaminants in commercial

. .
transferzing the soot preform from the chlorination

§zade chliorine souzces;
chamber to the conoolldation.phauhez can permit watex to reenter the porous
soot blank; that whereas the Elmer et al. patent teaches icpazatc chlozination
and consolidation steps, it is more econcmical and efficient to zemove wate:x
fxom the glass soot concurzently with the consolidation of such soot; that the
rate of removal of water by chioxine is temperxature related, it being slowe:
at tempezatures between 600°C, and 1000°C. than at the soot comsolidation
temperature which is between about 1250°C. ana 1700°%. for silica. (CX=9
(RX=1004) col. 4, 1l1i. 27-;7).

125. Under the heading "Summary of the Invention” it is said that
an object of the invention is to provide an effective and ecqncnical method of
removing residual water from a flame hydxolylis-deposited glass soot pxefo:g

duzing the consoiidation process; that a further object is to provide a method

of forming water-free optical Qaveguides having ext:omel& low concentzations
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of contaminants. Brietly, the invention is said to relate to an improved

method of forming a glass article by the flame hydroiysis-pzocess . It is

disclosed that this process conventionally comprises the steps of depositing

on a starting member a coating of flame hydrolysis-produced giass scot to form
a soot preform, consolidating the socot preform to form a dense glass layer,

and forming the dense gilass layer into a desired shape; that the consclidation

step convéntionally compzises subjecting the soot preform to a temperature in
the.coniolidation tenpqxatuze.xanqe, for a time sufficient to permit the soot
particles to fuse and consolid‘te, the:eby forming a dense glass layer which
.is free from particle hound;zies. In connection with the fusing of §lasa soot
particles formed by flame hydrolysis, this process is said to be sometimes
refexzed ﬁo 48 sintering even though no particle boundazies remain. (CX-9
(RX=-1004) col. 4, 1i. 57-68, col. 5§, 1l1. 1-4).

126. The specification disclosed that in accordance with the De
Luca invention, the steﬁ of consolidating "compzises” heating the scog preform
to a temperature within the consclidation temperature range for a time
sufficient to cause the soot particles to fuse and fpzn a dense glass layer,
and siﬁultaneously subjecting the soot preform to a stream of a substantially
dry chloxine containing atmosphere. The chiozine is said to permeate the
interstices of the soot preform during the consolidation thereof and to
replace hydroxyl ions by chlozine ions, thereby resulting in a glass articile
that is substantially water-free. It is said that the method of the invention
-is particulazly applicabie to the formation of any type of glass optical
waveguide produced by fiame hydxolysis; that this method involves the
deposition of the desired number of soot coatings on a starting member which
may form a pazt of the resuitant waveguide structure orx whiéh may be removed
during the wavequide fabrication process; that the starting membex miy be in

the form of a solid cylindrical rod, a hoilow cylinder, a flat substrate or
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the like; that aftex the soot preform is consoiidated in accozdanco with the
De Luca invention, forth, the starting membex is genexaily zégovtd, and the
consolidated preform drawn into a fiber; that optical waveguides formed by the
method of the De ani‘inviation have exhibited an attenuation less than 10
dB/kxm betweeen 650 and‘lloo nm. (CX-9 (RX-1004) col. 5, 11. S=30).

127. OUndex thé'heading "Detailed Description of the Invention® and
teferzring to a FIG, 1, a coating 1&entified as 10 of glass soot is applied to
a lubatlntiall§ ecylindrical starting membex or rod identified as 12 by means
of a flame hydrolysis burner identified as 14. The vapor of a hydrolyszable
compound is introduced into flame emitted from the burmer and the gas-vapor
mixture is hydrolyzed within the flame to form a glass soot that leaves the
flame in a stream which is gixected towaxd the stazting‘n-hoz or rod.
Starxting membex 12 is auﬁbozted by n‘nni of suppoxt portion identified as 20
and is rotated for uniform deposition of the soot. To form step-index optical
éavcguide, a second coaéinq of glass soot may be applied over the outside
periphezal surface qf fizst coatiﬁg 10. Suppoit member 20 is again zotated to
pzov@de a uniform deposition of coating. Tbo‘con§001to strxucture including
the first coating and the second coating conitiéétoi an 6ptiel1 waveguide
preform, (CX-9 (RX-1004) col. 5, ii. 5@-69, col. 6, 11, 1~-17).

128. The ;pecificiticn of the '454 patent teaches that silica, from
which optical wavegquide fibers are formed, has a great affinity for water, and
that water is readily aba;xbod by soot in a preform priox to the consclidation
process because of the extiemely high porosity thereof., However, aftex the
glase hil been formed into an optical vaveguide}fibe:, the inner portion is
inaccessible to water, and therefore the wate: absozptioﬁ tendencies of the
glass is not detrimentali to fibéx operation once a watexr-free fiber has been
formed. '(CX-9 (RX-1004) coi. 7, 1i. 17-27, 31-33),

i29. The specification discloses that in accordance with the De



Luca invention the soot preform deposited by flame hydroiysis is consolidated

in a continuocusly flowing atmosphere comprising helium and an effective amount

up to about 5 vol. pczéebt chloxine or volatile chlozrine containing compound
to form a danse glass body having a reduced water content; that even a very
small pezcentage of chlorine in the consolidation furnace will- zeact with
water in the soot, thereby lowering the concentration of water in the-
resultant device; that an appreciable reduction in watex content begins to
occur when the consolidation atmosphere contains about 0.5 vol percent
chlozine; that helium is employed as the diluent gas since it can readily pass
thxough the interstices of the porous soot preform and purge residual gas
thezeform; that hydrogen cannot be used as the ailuent gas since it tends to
inczease the water content of the glass. Gases heaviexr than helium aze said
to be not sufficiently effective in purging residual gas from the soot; that
whereas the attenuation due to residual water is greatly dec:eased by the
" chlozine treatment, the Wttenuation at all wavelengths between 700 and 1100
‘Tm. inczreases slightly; that thezefore, the amount of chlorine present in the
consolidation atmosphere should be no more than that zequired to rendexr the
soot substantially water-free; that any amount of chlozine in addition to the
requized amount may increase attenuation with no acéonpanying beneficial
tesult. (CX-9 (RX-1004) col. 7, 11. 35-60; ¢ol. 88, 11, 15-=20).
130, The inventor disclosed that the consolidation temperature
.depends upon the conposiéion of the glass soot and is in the range of
. 1250°-1700°C, for high silica content soot: that it is also time
dependent, consolidation at 1250°c, requiring a very long time; that the
prefexred consolidation temperature for high silica content soot is between
1400°C, and 1500°C. (CX~9(RX-1004) col. 8, 11. 1-8),
i3l. FIG. 3 of the specification is said to illustrate

schematically a consoiidation furnace and the chioxination écnsolidation
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atmospheze system. (Cx-9 (RX-1004) col. 8, 11. 32-34)..-

132. The specification discloses that in the consolidation furnace
illustzated iz PFIG. 3, a preform identified as 30 is inserted downwaxdly into
the furnace. The zate of invention is low enough to permit the tip of the
preform to consolidate first, the consclidation process then continuing up the
preform until it reaches that end of the preformexd adjacent to a support
portion. It is said that the maximum furnace temperatuxe, which is pzeferably
botwoon.14oo°c and 1500°c for high silica content soot, must be adequate
to fuse the particles of glass soot and thereby coﬁaolidito the soot prefoxm
‘into a dense glass body in which no particle boundazies exist. (CX-9
(RX=1004( col. 9, 11. 32-43).

.133. Refexzing to the furnace illustrated in PIG. 3, the
specification discloses that as soot preform 30 enters the furnace the
chiozine containing consolidation atmosphere passes through the interstices of
the soot where it lowers the water content by causing hydroxyl ions to be
replaced by chlorine ions. In addition, the helium purges residual gases fros
the intexstices of the soot; that as iliustrated in a rIéu 4, consolidation of
the soot begins at the tip that is initially inserted into the furnace and it
then gzadually progresses to the opposite end of the preform., PFouxr phases of
the consolidation process are indicated in FIG, 4 by letters A through D. In
positions B thzough D, a paxt or all of the soot preform is consolidated, It
is said that due to the type of microstructure present in the soot prefozm,
‘the outside thereof would sinter first if the entize preform were suddenly
immersed in the high temperature region of the furnace; that gases would
thezefore be entrapped in the resultant dense glass body aﬁd.the chlozine
present in the furnace atmosphere would be unable to completely penet:ate into
the interstices of the soot preform to remove water thexefzrom:; that the.

preform 1§'thexofoxe initialiy inserted to position A of FIG. 4 wheze is is
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heated to a temperature just below the consolidation tegpezatuxe; that the
'p:eto:n is then further inserted to position B wherxe it is held for a time
that is sufficient to insure consolidation of the end portion thereof; that as
‘ indicated by positions C ahd D, the pzreform is then lowered at such a rate
that entrapped gases are permitted to escape and the chlorination atmosphere
is permitted to penetrate and subatanﬁia}ly remove the water therefrom; that
the zesultant dense glass body is then slowly moved back to position A, where
lt.zeceives a slight annealing‘tzeatment, and is then removed from the
furnace; that the rate of inse;tion 5etween positions B and D depends upon the
‘8ize of the scot preform and the conﬁoaition thereof, the preferred rate being
between about 0.1 1n§h per minute and 1.0 inch pezr minute. (CX-9 (RX-1004)
col. 9, 1i. 55-68, col. 10, 1ll. 1-25).

134. The specification of the '454 patent teaches that the
invention of the patent produces glasses containing less than 1 part pex
mlllion of OH, that the';ethod is economical and time saving in that the
chlozrination process, which removes water from the soot, is accomplished
simultanecusly with the socot consolidation process, that iclativ‘ly small
chlozine concentrations can be employed because of the high temperature
encounge:ed during consolidation, and therefore that the method avoids the
tzapping of undersirzable amounts of chlorine gas in the preform which could
cause detzimental effects during subsequent processing of the preform. (CX-9,
{RX=1004) col. 10, 11. 25-48).

135. The specification discloses that if both the core aud cladding
of the optical waveguide aze to be formed by the fiame hydrolysis technicue, @
pluzality of layers of soct of different compositions can be'built up and
thexeafter, both layers can be simultaneously chlozxinated and con;olidatedf

that alternatively the first layer of soot can be chlozinated and consolidated.

to form a dense) water-free giass layer prior to applyinq a second coating of
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soot thereto; that in accorxdance with this latter embodiment after the fixst
soot coating il'chloxipated and consolidated, the surface therxeof may be
polished and cleaned to remove surface irrxegularities priox to the
applications of the.;tcond soot coating. (CX-9 (RX-1004) col, 10, 11l. 39~51).
136. In Example 1, e tubular starting member of fused cuartz,
approximately 0.2 inch iﬁ diameter and about 10 inches long was secured to a
handle. Dry oxygen was bubbled through liguid sici o ¥hich bad been heated
to 35°c; and vapors of that iiquid were picked up by the oxygen. The oxygen
along with the vapor entzained therewith was then passed through a gas-oxygen
flame where the vapors hydroiyzed to form a steady stxeam of particles of
sioz. The stream of particles was directed to the starting membex, and a
soot coating of these particles was applied up to ahout‘z.o inches in
diametex. A gas mixtuxe:cogtaining 90 Qpl. pezcent helium and 10 vol. precent
chiorine was admitted to a consolidation fuznace at a flow zate of 30 cubic
feet pexr houzr. The pxe;o:m of silica soot was placed in the furnace at
position A of PIG 4, which was said to be ahouﬁ S inches above the peak
temperatuze region of a 3 inch ID alumina nuffle that was disposed in the
furnace. The tempezature profile within th‘ nﬁftle.at its peak is about
1500°C. After remaining in position A for 15 minutes, the preforz was
lowezed at a rate of 15 inches per minute un?il the end of the preform was 1
inch above the 1500°, peak temperature region (position B). The preform was
maintained in this position for about 10 minutes toc insuze consolidation of
the end portion thereof. The preform was then lowered at about 50 inches pe:x
hour th:ough the lSOOOC, zone until it zeacﬁod position D where it was held
for 5 minutes to consoiidate the preform completely. ‘Tho resultant
consal;dated dense giass body Qas then withdzawnm to position'A at a :aﬁe of 50

inches per minute and was then removed from the furnace. The comsolidated

vitzeous silica was said to contain less than i pa:zt per million OH. (CX-9,
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(RX-1004), col. 11, 11. 6-40).

137, ‘In Example 2, a soot preform from GeCl, ané éicl‘ vas
processed in a qil mixture containing 3 vel. pe:cent"chlo:ige, 0.5 vol.
percent oxygen and'ée.s vol. percent heluim in a consolidation furnace as in
Example 1. The resultant structure was thereafter drawn. The attenuation of
this vaveguide was less than 15 dB/km for unvel;agthl greater than 600 nm,
(CX-9 (RX-1004), col. 11, 1l. 42-68, col. 12, 11. 1-i4). |

i38. 1In Example 3, an optical waveguide preform waf formed in
accordance with Example 2. ‘The.ptefozm was consolidated in a ga;‘niituze
‘containing 1 vol. percent chlorine gas, 0.5 vol. percent oxygenh fnd 98,5 vol.
percent helium and éxavn into an optical waveguide as in Example 2, VThe
iktennatibn of this waveguide was said to be less than.lo dB/kn aﬁ wvavelengths
greater than 650 mm. (CX-9 (RX-1004), col. 12, 11 15-28). |

139, In Example 4, one preform was processed in an atmosphers
éontaiginq 1 vol. pe:ce;t chlorzine, 0.5 vol. pezrcent oxygen aﬁd'98.5 vol.
percent helium as in Exampie 3. ‘The attenuation of the resultant optical
vaveguide was said to be less than 10 dB/km between 700 and 1100 mm. A second -
idential é:etozn was processed for 30 ninuﬁéa is poaitlon A of ﬁhc furnace in
a gas mixtuze containing 96.5 vol. percent helium, 13 vol. percent chlorine
“andho.s'fol. pexccn; oxygen.- This pxefoxm.;as then p:oéeiged thiough the
remaindex ofrthe cycle described in Example 1 in 100 pexcent helium, The
attenuation of this resultant waveguide at 950 nm. was said to be about 100
dB/km. (CX-9 (RX-i004), col. 12, 11. 30-50). .

| 140. In Exampie 5 an optical waveguiae pzefoznlwll formed in
accordance with Exampie 2. A consolidation atmonphéke was obtained by
bubbling 0.5 vol. p&xﬁent‘oxyéen through silicum tetzaehloxiée_vith 99.5 voi.
pe:cent'hel;un.' The.p;efozm was then consolidat#d in thks atmospheze in

accordance with the steps of Béample 1, and formed into an_bptical waveguide
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as in Example 2, The ..tenuation of this waveguide vas _aid to be less than
18 dB/km between soo‘and 1100 nm. except around 950 nm. whexe it was about 23
dB/km. Impurities were said to make for a slightly higher attenuation curve
than the curves that resulted in Examples 2 and 3. (CX-9 (RX-1004), col. 12,
11. 62-68, col. 13, 1l1. 1-8)..

141. The specification of the '454 patent teaches that hydroxyl
zemoval, in accozdance with the method oé the patent, occurs as the
chio:iuﬁ-containing atno;phexé passes through the interstices of the soot,
wheze it 1cvo:q watez content 5y causing hydroxyl ions to be zeplaced by
_chlozine ions. It also teaches that chlorine penetzation into the soot
preform and furthexr water removal cannot be accamplished aftexr suxrface
sintexing of the preform has occuzed. (CX-9 (RX-1004) col. 9, 11. S55-59, col.

9, 1. 68 to coi. 10, 1. 7).

C. Prosecution of the '454 Patent

142, Sexial No. 462,962 which led to the '454 patent, was filed
Apzil 22, 1974 in the name of inventor Robert De Luca with one independent
claim zelating to a method of forming a glass article and with twelve

dependent method claims. Independent claim 1, as orxiginally filed, zead:

i. In the method of forming a glass article
compzising the steps of
depositing on a starting member a coating of
flame hydrolysis-produced glass soot to form
& soot preform,
consolidating said soot preform to a dense
glass layer free fzom particle boundaries,

and )
forming said dense glass layer into a desized
shape,
said consoliidation step being characterized in that it
comprises

heating said soot preform to a tempexature within
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the consolidation temperatuze zange for 2 time

sufficient to cause said soot particles to

fuse and form a dense glass layer, and

simultaneously .

subjecting said soot preform to a stream of a .

substantially dry chlorine containing atmospheze,

said chloxine permeating the interstices of said

soot preform during the consolidation thexeof and

zeplacing hydroxyl ions by chlorine ions, thezeby

resulting in a glass article that is substantiaily

vater-free. (RX~-1005, p. 29)

143, Orxiginal claim 8 in Serial No. 462,962 is identical to claim 8
in issue in this investigation. (RX-1005, p, 31:; CX-9 (RX-1004) col. 13).

144. On January 17, 1975, the Patent Examiner rejected all of the
.claims under 35 U.S.C. 103 on Noxdbexqg U.S. Patent 2,326,059 and Bxuning U.S.
Patent 3,850,602 plus Heraeus et al. U.S. Patent 2,904,713. The Examine:
considered it obvious to use the chlorine containing atmosphexe of Bruning,
which was said to be used for reacting with the OH ion zadicals in an optic
fiber glass in view of Heraeus which was said to teach that many chloxine
compounds aze used to rémove impurities frxom glass. It was said that it would
be obvious to substitute chlorine foz the oxidizing atmospherxe of Nordbexg.
The Examiner noted that the glass of Nordbexg was slowly balled thzough the
treating fuznace which was said to meet the limitations of the more specific
claims, (RX-1005, p. 31).

145, By an amendment dated April 9, 1975, claim 1 was amended to
zead as claim 1 of the '454 patent in issue in this investigation (RX-1005,

146. 1In the amendment filed April 9, 1975, it was said that amended
claim ], aftex setting forth the steps no:miily employed to form a glass
article by the flame hydrolysis process, indicates that the comsolidation step
is characterized in that "it comprises” heating the soot prefoim to the

congsolidation temperature and simuitaneously subjecting the soot preform to a

stxeam of a subétantially dry chlozine containing atmoaphexe. - (RX=1005, p.
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45).

147.',In the amendement filed Apzil 9, 1975 it was argued that the
Bruning patent makes no mention of optical fibers; that it teaches a method of
forming quarts glass from quartz crystal granuies by first mixing the gramules
at an elevated tempezature with one of the folloviﬁq l‘lt':v sodium fluoxide,
sodium chlozide, sodium bzomide, sodium nitrate, lithium chloxide, potassium
chlozide, magnesium chloxide, calcium chlozide, at:ontiun.ehloxido, and silve:
nitzate, or mixtures thereof; that this process could not be performed
simultaneocusly with the conéolidation of the aquartz crystal granules into a
dense glass body since the gzanules treated in the aforementioned manner aze
contaminatd with tzxaces of sait vapor which would zesult invtho formation of
bubbles in the quartz glass during the melting pxoco--:'that.tc zemove any
doubt as to the applicability of the Bruning patent to the claimed process,
claim 1 has been amended to state that the dzy chlozrine containing atmosphere
is substantially free fiom contaminants that would adversely affect the
optical propezties of the gliaa aztigle:'that because of this salt
contamination, the Bruning method requizes the additionsl step of flowing
water vapor-free gas such as dry oxygen or nitrogen over the gzanules at an
elevated temperature: that it is only aftez the q:céuleo have been mixed with
salt and flooded with the dry oxygen or nitrogen that the melting is
pexformed; tpat whezeas the Bruning patent employs a three-step method of
purifying cquartz and !ozdinq a solid body, claim 1 resuits in the simultaneocus
puzification of the soot preform and consolidation théxeof into a glass |
article; that accordingiy the Bruning patent does not teach "optic fibex
glass” or a chlozine containing atmosphere of the type set toith in the
ciaimod subject matter. (RX-1005, pp. 46-47).

148, In the amggdment f;led Apzil 9, 1975, Cozning axgued that

while the Examiner cited the Heraeus et al. patent as teaching that many



chlozine compounds are used to remove impurities from glaea, the De Lﬁca

claimed process enploys a chlorine atmosphere for :enovinq hydxoxyl iona only
duzing ccnnolidation of the soot preform; that He:aeus et al. teach the uge of
chlorine or other halogens to render harmless or eliminate impuzit;es in
grains of "rock crystals" as they are strewn uﬁon the surface of a cyiinder:;
that it is stated at column 4, lines 30 and fozloviiag of that patent that it
is not sufficient to meit and process the quartz glass in i chamber exposed to
a cextain chloxine gas pressure; that it is necessazy to aupply'chlozine gas
to'thé processed surface in such a manner thaﬁ the chiorine molecules suzround
and envelop ‘the quaztz particies shortly before and duxing tboix meltinq and
during build-up of the aquartz glass body; that thexofo:e, the apeod with which
chlorine, oz éases yielding chlorine are suppllcd,‘mulﬁ at le.lt’hi equal to
the speed of the heating flame; that the Heraeus et al. pzocess is moze
closely related to the process of fozning a soot pxefo:n whexein paxticles of
glass scot from a flame'aze built up on a starting munhox; that the De Luca
method in issue differs from that of the ée:aeus et‘al. patent in that after
the soot §:efoxm is formed by the flaﬁn hydxdlysis process it is luﬁﬁected to
a stream of dry chlorine during consolidatién:léha: as shown in thé Piguxc 3
‘furnace of the De Luc; specificltion th§ dry chlox;ne containing‘atmc-phoxe is
mexely fed to the hﬁttom of a conaolidationifuznacﬁ, and it is not noéosta:y
that the chlorine be directed with high ipeed 1n;o ihe'aéot pzefoxn duzing the
' formation thereof; that the manner in which the glass body is fo:ned dictates
the particulax method by which hydxoxyl ions can he zemcved thexef;on, that
the flame hydrolysis process of the De Luca invention is dissimilaz f:om that
of the Heraeus et ai. patent'whezeby quartz giass povdex'ih dropped onto a
quarztz glass nucieus upon which a glass body is built‘up: that it is stated inm

the De Luca specification that even though chiorime containing compounds such

as Sj.c:l4 are employed in the flame hydrolysis process to form silica
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containing soot preforms, the chlorxine present in thoac'ehloxin. containing
compounds does not result in the formation of water-free soot; that further
evidence of the substantial dissimilarities between the ciaimed De Luca methed
and that of the Eeraeus ot al. patent lies in the teaching of that patent, at
col. 3, 11. § aad following and at cel. 7. 11. 14 and following, that small
amounts of hydrogen in the chiorine atmogphcxe is genexally of advantage which
indicates that the reactivity of chlozine gas with impurities present in the
:ccﬁ e:}stal can be 1nczoased‘by intxoduction at the same time of mmall
amounts of hydrogen:; that the 50'an§ specification indicates that hydzogen
-canhot he used as the diluent gas since it tends to 1nc:oalq the water content
of the glass; that claim 1 has been amended to include a limitationm regazding
a hydxogoﬁ free atmosphere; that it appears that the vast diffezence between
the claimed De Luca method and the Heraeus et al. method stams from the fact
that very dissimilaz impuzities axe being removed by the two methods.
(nx-xo;:s, pp. 47-48). ° | |

149, 1In the amendment filed Apzil 9, 1975, Coraing argued that
Noxdbezg relied on by the Patent Examiner was one of the hatcnco cited in the
De Luca specification under the heading "Background of the Invention” as
illustzating the flame hydrolysis process:; that the Nordberg patent teaches
that soot may be conaoiidate& in an oxygen atmosphere: that subseauent to the
Noxdberg invention it was found that oxygen was unable to provide # glass body
having a sufficeintly iow beta value, and varicus technicues weze thezefore
employed to zeduce the améunt of watex in fiame hydxolyq%f pxoducod-glnsl}
that copending application Serial No. 239,742 cited in ;;. specification (col.
2 1. 58 of '454 patent) empioys a consoclidation atmosphere og nitzogen,
helium, neon or axgon; that in copending application Serial No. 239,746, ciged
in the specification (coi. 2, 1. 66 of '454 patent) the soot preform is placcd 

in a chambexr evacuated to less than 10-5 Tozz; that none of the zefezences
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of record teach the equivalence of chlorine and oxygen ;- the consolidation
atmosphere; that oxygen is not ecuivalent to chlorine for the puzpose of
removing wate: tian a soot preform during comsolidation thereof. (RX-1005, p.
49).

150, In the amendment filed Apxil 9, 1975,Ac°:ning argued that the
Patent Examiner ignored most of the dependent claims; that claim 8 which is in
issue in this investigation, states the soct has a high silica content and the
step ot‘heating compzises aubﬁectlng this soot preform to a maximum
tempezatuze in the range of 1260-1700°C; that none of the references of
record teach the step of subjecting a porous silica body to a chiorine
containing atmosphere at a temperature in this range. (RX-1005, pp. 49-50).

151, On July 1, 1975 the Examiner indicated that all of the claims
in the '454 application were allowable in view of the amendment filed on April
9, 1975. (RX-100S, p. S51).

152. Om Augu§t 5, 1975 a notice of allowance were mailed and the
'454 patent in the name of Robert D. De Luca issued on Januazy 20, 1976.

(RX-1005, p. 52; C=9 (RX-1004)).

ViI. The Making of the 'SlS Invention

153, 1Inventor Robext D. Mluzog zeceived a Bachelor of Science in
Physics in 1948 and a Ph. D. in Physics in 1951. 1In 1952 he joined Corning a
.a8 Physicist and has been'eupldyed by Corning since 1952, He was appointed
Managex of Applied Physics Reseaxch in 1963 and Managez, Special Projects in
1976. Dr. Maurer was appointed to the position he now holds, Reseaxch Feliow,
in 1978, (Maurexr CX-i, paras 6, 7). |

154; In 1966, Coxnlng was contacted by the Bzitish Post Office fox
help in its search for a useful long distance light guiding structure. The
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goal was the achievement of a structure capable of tzgnlnitting 1s of the
light input ovex a distance of one kilametexr -- the aproximste enexgy
tzansmitted by coppexr wire, commonly used in telephone cauuqn4caeicns. As
exp:oaloa in the eﬁ:nn of the axt, this goal was a structure having a light
attenuation of twenty decibles per kilometexr (20 dB/km). Atvthnt time one
typical form of fibex oﬁtics consisted of a core of Schott P=-2 glass (a
lead-silicate glass, containing approximately 508 silica, together with lead
and several other camponents) and a cladding of Corning 7056 glass (an
alkali-borosilicate glass,aiso containing about 508 silica). The sttenvation
of this typical fibex vas appxoxin;tely 1000 dB/klf Hence, the pdvlaco to 20
4B/xm zecuized a 50-fold improvement. Over a distance of kilcmetez, a 1000
dB/km conventional fibe% could transmit only 10-98 pozéaut of the iput
iight, 98 oxders of magmitude below th?Adceizod 18 transmissiocn level.
Coxning, along with reseachers fiocm around the world, accepted the challenge
posed by the British Post Office, and Dx. Mauzer undeztook the task of
attempting to come up with a pzactica; optieai waveguide fibo:.. {Mauzez CX-1,
pazas. 22-23). | |

155. 1In puzsuing this reseazch, bx.'inuzoz decided to investigate
the pzoperties of and to evaluate various Corning glasses for such use. At
that time, Co:niﬁq manufactuzed, among nnny'ethcx glasses, 8 pure fused silica
glass. This glass had gpod ultzaviolet transpazency and wvas used for
applications where such trzansparxency vas needed, for example, in cextain
optical instzuments. It was made by a process such as is descxibed in Hyde
u.s. ﬁltcnt 2,272,342 (CX-23). Cozning ala; manufactured a titania-doped
silica glass, the titania content of which was about 78 (Code 7971). The fact

that glasses could be formed in the titania-silica system vil known, fox

example, from R.C. DeVries et at., "The System 710,-810,," Tzans. Brit.

Cexr. Soc., Vol. 53, No. 9, 525-40 (1954) (CX-24), and, as noted in Nordberg
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U.S. Patent 2,326,059 (CX-25), certain of the;e glasses wexe known to have
. very low thé:nhl ozpqnqion coefficients. cOzAing sold such a low-expansion
titania-doped silica glass for reflective optical applications such as
telescope mirzor biinks, where superior dimensionii stability was reaquirzed.
It was not, however, sold or used for light transmission applications.
(Mauzer CX-1, para. 24; Macedo RPX-103A para. 34).

156. Priox to 1970, optical fibers weze used to transmit an image
or light for illumination, e.g., in medical pzobes. Such optical fibers are
referzed to as conventional optical fibers or fibex optics and could transmit
a usuable amount of light only over a short distance, i.e., &8 few meters at
‘most, because most of the input light was lost vitﬁin the :150:; (RX-103S,
col. 1, 11. 12-60, col. 7, 11. 36-45; Macedo, Tz. 2783-89, 2803;05).

157. Dr. Maurer was initially skeptical about the applicability of
puze silica and titania-silica qlassesito: use in optical inveguidc fibezs.
Pure fused silica was kﬁown'to have a rzelatively low atﬁdnuation, but it alseo
had the lowest index of zefzaction of any practical glasi then kﬁovn to him,
Thus, he did not know whether pure fused silica §1aon ﬁoanol-od the éxopox
optical qualities for transmission of ligh€ :;fl in a tiho:, and it uil also
not apparent to him with what a puzc fﬁled silica coic could be clad which
would have a yet lévu: index of :cfzaetion.. In éonsidezing giisaes as
potential candidates for optical waveguides fibexs, he had no :ein&h to expect
that pure fused silica élass, iet alone titunia-doéed silica glass, would have
sufficiently low attenuation to be effective in a Ic; loss optic;l waveguide
fibe:; (Maurer CX-~1 paza. 25). |

158. 1In addition %o these uncerztainties (rr.157). puze fused silica
and titania-doped silica veze'unattzactive ai candidates fo:‘optical waveguide ’
fibers for a number of reasons, inciuding the fact thaﬁ they required a highe:x

, ‘ » -}
working temperature then conventional scda-lime-silica glasses (2000 C. v.
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looo°c.). There also existed a lack of knowledge as tcioth.: optical
 pzopeztiass of such glasses, such as light scattering and aborption. (Maurzexz
CX-1 paza. 26)

159. Despite tﬁese negative indications (FF 158) Dz. Mauze:z
persisted in investigating the properties of pure silica and titania-silica
glasses and thought of the idea of using pure fused silica for the cladding
and titania-doped fused silica for the coze of a fibex. This however,
respresented a contzadictory a?pxoach, since his prime objective was to find a
coxe with suitable optical pxopextiei and low attenuation. Use of a doped
‘fused silica core could be expected to increase the attenuation to an -
unacceptable dogxec; The prioz llt‘zatuxe speculated that glasses with a bulk
loss of aﬁout 20 dB/km might be obtained "as the iron-impurity concentration
{is] reduced to 1 part per million."” Rac and Hockham, Pxoc. IRE, Vol. 113, WO.
7, 1151-58 (July 1966) (CX-26). It was considered that the delibexate |
addition of thousands o% parts per million of a dopant natoxiil to pux. fused
8ilica glass could not have been expected to provide such a low level of
attenuation, and, indeed, would have been expected to.inézgaao attenuation
significantly. (Maurer CX-l, paxa. 27).

160. After giving considerable thought tc the nmatter, Dx. Maure:x
fizst dixected the making and testing of such fibers in the spring of 1967,

He asked on Mazch 1, 1967 Dx. Prank Zimar of Corning to dzaw for him a fibe:
with a puze fused silics gladdlng and a titania~doped fused silica coxe.
Using a nigh tempezature redraw, Zimaxr formed some miczocane from Corning's
silica-titania glass ciad with "Spectrosil™ synthetic silica. Drx. Miu:o: on
July 18, 1967 zeported fnat titania doped silica core-puze silica'cladding
fiber had been measured for optical attenuation and once again theze were
lazge losses, about 0.1 cm -1, dueApximizily to absorption. It was said

that this high absorption was not in the stating material and its ozigin

178



peeded to be further traced down. (Maurexr CX-1l, para. és; CX=-28; CX~-29; C=-30;
CX-31; CX~-32; CX-33; Maurer Tz, 126-132).

161. The glasses used by Dx. Frank Zimar when he was first asked by
Di. ﬁau:o: to dzaw a fiber with a puze fused silica cladding and a titania
doped fused silica core were Corning code 7971 glass and Corning code 7940
glass. These glasses were made some time prior to when Dr. Mauzer made his
request of Dx. Zimar. Also neither Dx. Schultz nor Dr. Maurer were the
invﬁntcis of these glasses. (Hnuxex Tr. 132-143).

162. An internal Co¥n1ng memo dated 9/11/67 by C.G. Fonstad, Jr.
.and approved by Dx. Maurer referzs to fabrication of waveguide flhﬁ:l. From
the study, "losses" and mode excitation were said to deserve the most
attontion'in the neazr futuze. Under expezimental studies, measuzesents of
total and side losses in fibex size samples of an unclad silica fibs:z dxawn
from a xod of Corning 7940 glass by Dx. Frank Zimar and a fiber with e Cozning
971 Ui!-yiiica core and thin Spectzosil silica cladding drawn by Dz. Zimaz
from a coxre formed from two concentric cylinders weze discussed (CX-34,
P003923, P003934, P003935).

163. During 1967 at cOxninq two fibers of titania-doped fused
silica were made by the rod-in-tube method -- in which a rod of titania-dopcd
fused silica glass vas place& inside a tube of pure fused silica cladding
glass for dzawing into a fiber -- and there was extensive evaluation of each.
Fzom Novembex 1967 to January 1968, work by Dx. Mauxer's co-worke:s
continued. (Maure: cx-l,.pa:as. 29-30; CX=28; CX=-29; CX=-30; CX=-31; CX-32;
CX-33; Cx-34; Mluxez; Tr. 126-32),

164, 1Inventor Peter C. Schultz zeceived a Bachelox of Science
degree in Ceramic Engineering and a minor in Nuclear Engineexing in 1964; In
i968 he received a Ph.D. in Ceramic Science with a minor in X-Ray Analysis.

He joined Corning as a Seniox Research Ceramist in the Glass Chemistry
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Rasea:ch Depaxtment in August 1967. Dx. Schultz left Cbzninq to become Vice
President of Reseazch & Development for SpecTzan Corporation im July 1984
(Schult: CX-2, paxas. 1, 5, 6).

16S. Sho:tly after Dr. Schultz joined Cozning in August 1967, he
became involved in Corning's optical waveguide fibe: zesearch. He vas
prinicpally :olponnible'£o¥ identifying ditfezcnt possible doped fused silica
glasses, containing both titania and othe:x dopants, and the fabrication of
opticll'vlveqﬁide fiber preforms containing such doped silica glasses. BHe
a;ao co-developed a method cf makigg such fibers by flame hydrolysis
deposition of doped fused silica on ﬁhe igaido of a fused silica tube, which
was subsecuently dxiun into an opticnl waveguide tiﬁoz. (Hnu:o: CX-1, para.
31; Schultz CX-2, paras. 6, 8~11; CX=39; CX=-40; CX-41:; cx-cz; CX=-8A).

166. Dizect vitrification oz houlo proces is a technicue in which
starting vapors are passed into a flame and react in the flame to form fine
glass particles called soot with the soot from the flame being deposited
dizict;y inteo a furnace at a hiqh'tonpgxtuzo, i.e. the soot will ente:
dizqctly into @ solid piece of glass. (Shulti Tr. 226).

167. The term "FOG" at CO:ninq nointvfibox optie‘guido. The tera
wvas used for any experiment in vhich CQxainq was trying to make an optical
wavnguide preform. (Schultz Tx. 228).

168, Dx. Schultz's initial work at Corning involved the exploration
'of new glaacog basged onn-fused sllica, The work, which involved the

fabrication of fused silica glasses with various additives and the analysis
(and.chizactozizae1§n of the new glasses so formed, continued for a number of
years thereafter -- at ieast until May of 1970. (Schultz CX-2. paza. 8).

169, Shoxtiy afterx bx. Schultz's axzival at Corming, he learned of

Dz, Mauxez's.pxiéz work on the production of optical waveguide fibexs with a

titania-doped fused silica core and a pure fused silica cladding. The
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applicability of Dzx. Schultz's exploration of doped fgaed iilica §1asa systems
to the wozk of'oz Mauzer was recognized, and, by the beginﬁing of 19é8, Dr.
Schultz became involved in Corning's search for a low loss guide for light
waves. (Schults cx-z paza. 9). |

170. Much of Dr. Schultz's cxplé:atcxy woik ia pzoducing bulk
glasses was performed uking the flame hydzolysis techniaue. Based on this
technique, in early 1968, he attempted to coat t!ic inside suzface of a pure
fused silica tube with a titania-doped fused silica soot produced by flame
hydrolysis, This scot was to form the coxe of the fiber to h..d:avn fxom the
composite tube and soot structure. It soon became appi:enx‘thag.thi-
production method could be successful. (Schultz‘cx-z, paza. 10).

17i. Dz. Schultz's laboratory notebook fzcuA9/1/57 to 12/20/68
discloses his first entz} dealing with the making. of optical uivtquidos dated
2/28/68. This entry is directed to a flame hydrolysis t@chniaue in which
therxe was deposited a cfadding gllll on a core glass zod of titania silica.
The particular variation used was a dizect vitziticacicn teehniauc vhoxe soot
that was formed in the flame was deposited and dizoctly vit:i!ied inside of a
furnace at a high teupe:atu:e. Dx. Schgltz s last ittcnpt to make a dizect
vitrifieed waveguide blank was on Apzil 8, 1968; (CX=39; Schultz Tx. pp.
223-226).

172. Dr. Schuitz on April 8, 1968 in his notebook described another
" variant of the flame hydrolysis techniaque in whieh the.soot was deposited on
‘the inside suzface of a tube as a powder and then sepa:ateiy, aé a lower
tempex;tuxc, sinterxed to make a solid giass layex, -It 15 notAa dizect
vertification because when the soot came out of the flan;, ﬁhg tempexature of
the target that it hit was ve:§ low so there was only deposiﬁed a povdei
rathex than ?siﬁtexing toqethez and making a solid piece of glass”. That

genezal process of depositing.the scot in a tube and then subsequently
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sintering it at'a lowe: temperature was conducted for at least the next yea:x
~ at Cozning. (CX=-39; Schultz Tr. 226-28).

173. PRun 10 POG in Schultz'; notebook zefers to holding a fused
silica glass tube in t:on? of a flame hydrolysis burnex. The doped silicas
soot that is formed in the flame was allowed to pass down through the centex
hole of the tube and deposited as a powder on the inside wall of the tube.
Thcp the tube with the soot lgyez on it was heated repeately so that the soot
would enter to make a solid q;ass‘lgyez of doped silica which was then drawn
down until the hole in ﬁhe middle collapsed and thc:eivna foxmed a fiber that
‘"had a core of doped silica (silica-titania) as the inner layex, and a cladding
of fused silica which was the starting tube. (CX-39; Schultz Tr. pp. 288-230),

i74. Run 10 FPOG involved the blank that led to e fibex which was
250 dB pex kilometer. Schultz's notebook on Run 10 FOG zefers to a blank
Si-AD. Dr. Zimaz, who‘p:cpaxed thc.staztinq tube used the same code number
S1-AD when he dosc:ih‘d'dxaving it into fiber as 1-73. Dr. Keck, who measuzed
the fibexr used the same pede.nunbox 1-73 fozx the fider to describe his
measuzement which was 250 dB's per kilometer. (CX-39, P, 3454; CX-44, P.
28431; CX-46, P, 007393, P. 007394; CX~-50; Schultz Tx. 234-245).

i7s, Di. Schulteg's work in February 1968 was his first attempt to
produce an optical waveguide fiber by depositiing flame hydrolysis-produced
puze fused silica on the ocutside of a titania-doped fused silica rod of core
Anate:ial. Dx. Schults's §pzi1 1968 work was his first attempt to coat the
inside surface of a puze fused silica tube with e titania=doped fused silica
soot produced by fiame hydzoiysis., This soo: vunnto foxy the coze Af the
fiber to be drawn from the composite tube and soot structuxe., Schultz CX-2,
paxas. 10-11; CX-39, pp. 79 et sea; Schultz, Tr. 223-28).

176. Additionai work by Dx. Schultz continued, and, on August 1,

i968, the titania-doped fused silica fiber drawn from a pze!d:n produced py
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Dr. Schultz was measur.. to have an attenuation of appzéa‘nately 250 dB/km (FF
172). (Schultz Cx-2,, paras. 10-13; CX~-39, pp. 78 et sea; CX-43; CX-44;
CX-45; CX=46; CX-48; CX-50; CX=-51; Schultz, Tx. 228-45),

177. A zepo:rt dated August 8, 1968 by Dr. Mauzer under the
subheading "Optical Wave Guides - D. B. Beck" stated that the first successful
manufacture of a waveguide from tubing b{s overcome & "big uncertainly in one
program™ It was stated that Corxning's entire futuze planning was based on
:nxé meﬁhod of blank manufactuie which was previously unpzoved: that
performance of this guide at aétenuation about 250 AB/km was very good. Some
‘problems with large scattering centers were said to remain. (cx-sb).

178. Dzx. Schultz in a repozt dated 8/8/68 and under the lubheidinqs
"Flame Hydxolylis Research" and "Wave Guide Blanks" stated a blank produced by
the flame hydrolysis deposition of 3102-T102 soot ango the inner suxface
of a fused silica tube was successfully redrawn into wave guide fiber by Dz.
F. Zimar; that the fibes had the proper core/cladding diamete:x zatio and
exhibited the best single mode transmission seen to date. (CX-51).

i79. Fiber I-73 produced from FOG 10 was a useful fiber; it could
communicate information; it was a single mode fiber and it had e zeasonabie
attenuation. (Schultz Tr. 245).

180. Until at least May of 1970, a portion of Dx. Schultz's
research effort was continually dizected to the preparation of soot-containing
preforms of various doped fused silica giasses for fiber production. (Schultz
CX=2, paza. 1l1l; CX-39; CX;40: CX-41; CX=42).

181, The gheforms produced until at least May of 1970 were drawn
into fibers under the direction of Dr. Frank Zimar. Corning's Dr. Donaid B.
Keck was then typicaiiy responsibie for the measurement and chazictezization
of fibers produced. (Schﬁltz CX-2, para., 12; CX-43; CX-44; CX-45; CX~-40:

CX=-47; CX-48; CX-49).
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182, As reported in e progress :ep;xt for pexiod # 1, 1970 by
Januazy 25, .197'0, tb'. attenuation of optical waveuides has bien dxopped by
over two orders . of magnitude. It vas said then that the fiqal step came with
a properly hoat-txc;ﬁgd-egﬁania doped silica core waveguide. The best
measurenent, performed on a 26 meter piece, showed an attenuation of 21 dB/ka
with a standard §§v1ac16n of about + 5 dB/km. As to a method of obtaining the
spectral response of the waveguides, extensive data had been taken on both the
3 percent and.S.zs percent titania waveguide as a function of heat treatment
time. The delivezy system for aluminum oxide doped waveguides was being
zedesigned to remove any séu:cec og izon contaniuation. (cx-39;’cx-40: CX~-44;
CX-46; CX-47; CX-58; CX-52; Mauzer CX-1, para. 32).f

i83. Dr. Schultz and P.W, Voorhees in highlightn period 1, dated
Januazy 26, 1970, :epoxébd that an opticol waveguide having a core glass

composition of 3 wt.% 1102-519 was successfully produced using the flame

2

soot process; that atter prope:r heat treatment by Dx. D.B. Keck, this fibex

exhibited the lowest attenuation.obc¢§1nd to éato of 20 4B/xm, which mests the

p:qject'goal set up 3 years ago for a pzactiénl Qavognido system; that a

unique thermal expagsion phenomenon has beeﬁ oﬁ‘cxv.d 1; a cleaxr 15 we.o

2102-5102 glass which before annealing has a linear negative expansion

fzom -100°C to +7006¢ with a coefficient of‘-4 x IOf7/°C. whezeas

attex ;nnaaling the expansion in this temperature range vas both linea:x and

positive (cogtficiene « +10 x 107/ /°C). It was said that this iatter

gllllnil nooz-the end point for homogenecus glass formation in this system (16

wt. % rioz) using the fiame hydzolys@s technique, and that the expansion

reversal is probabliy the xeaulc_of titanium ion coozxdination changes. (CX-53).
184, Corning's noctAcoaaistent successes in the hzoduction of

°Pti=ll'wlvqguide fipezs prior to May 1970 were achieved primazily with an

approximately S6¢ titania-doped fused silica. Prioxr to May of 1970, Corning
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also made fibers contaiuing alumina-doped fua;d silica aud zirconia-doped
tﬁi&d'-ilicl: ‘Maurer CX-1, para. 32, Schultz CX-2, p‘¥a. 15; CX-54, p. 3).

"185. A report dated March 4, 1970 by Dx. Maurer on project review
‘meeting for fundamental physics stated under the'subheading‘“Aceﬁplishments'
that the '

*primary work this yeaxr has been on altering the core glass
composition in the waveguide in an attempt to reduce the
attenuation. The waveguides have been made via the thin £ilm

_ techniaque and the core glass coupouitions have includod Tioz,

' Alz03 and 2z0 doped silica.

The composition 5% Ti02=95% Si0> has been the most consistant
pexformer, regularly giving attenuations of ...[about] 70 db/km,

. aftexr proper heat treatment, in lengths as long as 90 meters. One
of these guides exhibited ...[about] 1.68 transmission over a 200
metex pathlength. Als03 doped silica waveguides have not
performed as well as expected, remaining at 400~500 db/km
attenuation. They zecuize no heat treatment, however. It is
believed that the high attenuation is due to Pe2* absorption and
steps arxe being taken to remove the source of this contamination.
2109 doped silica has not yet been made into a waveguide due to
failure of the Zx03 scot to sinter during redraw., This core
composition still remains an attzactive prospect dué to the single

. Oxidation state of Zx. A reduction of the Ti0; concentration to
about 3% has p:oduced an attenuation of about 20 db/km aftex prope:

_heat treatment. This substantially demonstiates that our goal can
be achieved. A subsecquent waveguide with the same composition is
presently being evaluated. Preliminary data shows an attenuation of
about 45 db/km. ' ' '

, , The special :esponse of these waveguides is being measuzed to

- ascértain the best operation regions and to aid in identifying

reasons for high attenuations. This work will continue." (CX=54).

186. As of May of_1970, Dr. Maurer and Dx. Schultz had not yet
expg;imgnted with dopant naiexiala which decreased the lndex_qf xcfgaction ot
pure fused silica. Theiz direct testimony was that such matexia;s were well
within theiz concept of the invention embodied by the '915 patent (Maurer Cx-l
paza. 34; Schultz Cx-2, paza. 20).

187. From the work performed as of May of 1970, b;.‘Mqu:ez and Dx.
Schultz believed theie were certain advantages to the use of no more than
approximately iss by weight of dopant matezla}} ‘Prior to ﬁbat date, thqy had
not pxo&ucea a particuiazly usefui fiber containing no¥e than tpat‘lnount of
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dopant natczial; (Msuzex CX-~1, para. 35; Schultz CX-2, para. 21).

188. Prior to the May 11, 1970 filing date of the application for
the '9lS patent, the inventors had produced no particularly useful fibes
containing moze than 158 by weight of dopant material. Omnly one fibex with
more than 158 by weight of dopant had been made -- an alumimm oxide, or
alumina, doped fused silica fiber containing approximately 37% by weight of
dopant. While this fiber did exhibit single mode light transmission, its loss
vas seasuzed to be app:oxiutely 450 dB/kxm, Work performed by Dx. Schults on
bulk alumina-doped silica glasses suggested that glass containing high amounts
of alumina would not be useful for optical waveguide applications. (Maure:x
CX-1, paza. 34; Schultz CX-2, para. 21; Schultsz, Tr. 256-59; CxX-40, p. 43).

189, Corning announced its achievement of making a fibex with a
loss of 20 dB/km, the level desired by the Bxitish Post Office in a paper Dz.
Mauzer gave at the Conference on Trunk Teleccmmunications by Guided Waves,
beld in londen England $zom Septembexr 29 to October 2, 1970. The optiéal
waveguide fiber referrxed to in this paper had a puze fused silica cladding and
a 3 perxcent titania doped fused silica core. The corxe dimetision was about
3.5-4 mizons, and the outside dimension was about 208 mirxoms. The fibexr was
made by the inside vapor deposition method. (Maurez, CX-1 paza. 32; CX-38).

190, The July S, 1971 issue of Electronics carxzied an azticle
entitled "Fiber Optics Sharpens Pocus on laser Communications,® which stated
(at p. 47):

“"As recently as last fall, attenuation all but

eliminated fibex optics from considexation as @
txansmission medium., Writing in the proceedings of
the IEEE last Octobexr, Nilo Lindgzen of Technology
Communication Inc., New York, assezted: ‘At the
present time, the glass used in fiber optics is vexy
iossy, amounting to a decibel pezx metex at the very
best. In actuality, with present glasses, the losses
would amount to thousands of decibeis per mile, which

makes the material clearly unsuitable for
" long-distance transmission.'
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But by the next month, Roberxt D. Mauzer,
manager of the Applied Physics Research Group at
Corning Glass Works, Corning, N.Y., reported two
30-meter sections of fiber optic waveguide with a
total attenuation of 20 4B/km at the 6,328-angstrom
wavelength, Several fibers were loaned to
researchers at the British Post Office, London, and
supplied to Bell Laboratories, Muxzay Hill, N.J.
They confirmed Mauzer's measurements.

This was the breakthrough many comunicationu
systems designers were waiting for. (Emphasis added)

(Coopexr CX-7, para. 32; CX-82; CX-81)).
' © 191. Another article, entitled "Communicating on a Beam of Light,"

published in the March 1973 issue of Portune, summarized the situation as
follows (p. 120):

A few labozatories hexe and abroaxd maintained an
intezest in trying to improve ... fibers, but for
five yeazs the movement was 8o siow and the requized
degree of pexfection 80 elusive that the task seemed
hopeless.

Breaching the 20-decibel barrie:
Late in 1970, CO:ning Glass announced the
labozatory developnent of an optical fiber in
which the light ioss was reduced to 20 decibels
per kilometex or less. At this critical level
glass fibers could begin to be considexed
competitive with metal wizes, cables, and
miczowave relay.

(Cooper CX-7, para. 32; CX-85).
192. An azticle entitled "Optical Pibers fox

Communication,"” published in the November 1973 issue of

The Radic and Television Engineer, stated (p. 655):

The last doubts about the usefulness of fibres fox
long-distance transmission of light were dispelled in
1970 when Corning Glass Works produced a fibze whose
loss was 20 dB/km at the frequency of the heliumeneon
lasexr, 0.6328 um. Since this spectaculaz
breakthxough fibre :osses have been reduced
steadily.” (footnote omitted)

(Coopexr CX=-7 para. 32; CX-84).
193. sSimilarly, Milier et ai. of Bell Labozatories recognized the

importance of Corning's advance, in an article entitled "Research Towaxd
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Optical~Fiber Transmis..on Systems, Part I: The Transm..sion Medium,"

published in the December 1973 Proceedings of the IEEE (p. 1704):

The breakthrough came in 1970 when Kapron, Keck, and
Maurer of Corning Glass Works announced the
achievement of losses under 20 dB/km in single-mode
fibers hundreds of meters long. Thereafter, progress
in the science and’'.technology of fiber transmission
has developed along a broad front and continues
vigorously now ,..." (footnote omitted)

(Cooper CX-7, para. 32; CX-83). ,
194. Over 99% of all optical waveguide fibers which have been made

and sold coqqercially in the world are formed with doped fused silica. At
least a portion of these fibers are covered by the claims of the '915 patent.
The invention of th; '915 patent has led to a nultini;ion dollar industry
where fifteen years ago there was no industry at all. (Maurer CX-1, para. 38).
195. The gro;th.and development of the optical waveguide fiber
market industry is demonstrated by the increase in Corning's sales. PFor
;xanple, in 1980, Corning sold ' - kiloﬁeters of optical
waveguide fiber. In 1981, Corning sold - kilometers and
the following year. Corning's total sales for 1983
kilometers. Corning's sales for 1984 through early
September totalled - kilometers. While Corning's type
1519 multimode graded index optical waveguide fiber and Corning's type 1508
multimode graded index optical vaveguide fiber are not made under the '915
patent, Corning's type 1521 single mode fiber and its type 1517 multimode
graded index fiber are covered by the '915 patent. Hence Corning's current
sales includes fiber covered under the '915 patent. (Duke CX-322, para. 30;
Wrisley CX-6, paras, 4-8).
196._ Licensees under the '915 patent include AT&T, SpecTran
Corpor#tiony ITT, Northetn Telecom, Les Cables de Lyon, Pibres Optiques, BICC
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Limited, Fibre Ottiche .nd N.V. Philips. At least some £ these iicensees are
. selling opticé; waveguide fiber covered under the '915 patent. In addition,
GK Technologies has an option for a license under the '915 patent. (CX-96;
CX-97; CX-98; Ci-99;-Rx-ll46; RX-1147; RX~-1149; RX-1150; R*;11367 RX-1145;
CX100) .

197.- Corning's total royalty accruals for its optical waveguide
fiber patent and know-how licenses for 1982 through September 9, 1984 were

{Gould CX-326, para. 8, Appendix D).

198. The United States Governﬁent has entered into an agreement
~with Corning setting a rate of compensation to be paid'to cOtnihg for the
Government's procurement and/or use of optical waveguide fiber covered by
Corning patents, including the '915 patent. The initial compensation rate is
6.5%, declinihg to S5%. .rhe‘Gove:nment-paid $650,000 when -the ‘agreemsent was
. signed. The United States Government did not adnit.to validity or
.. infringement of the '915 patent. (Duke CX-323, para. 54; CX-95).

199, After two years of litigatién, Valtec, a domestic manufacturer

of optical waveguide fiber and cable, consented to the entry of a judgment
- that the '915 patent is "valid and enforceable:.® The judgment further states
that Valtec-infringed the '915 patent by the manufaéture, use and ‘sale of
optical waveguide fibers having fused silica cores doped with germania and
phophorous pentoxide and doped or. pure: fused. silia. cladding. (Duke CX-323,

para. 55; CX-94).

VIII. The Making of the '454 Invention

200, Inventor Robert D, De Luca received a Bachelor .of Engineering
in 1962, a Master of Science and a Ph.D. both in Metallurgy in 1964 and 1966,
respectivelyQ In July 1966 he joined Corning as a Senior Metallurgist with
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the Technical Staffs D.vision. During his tenuze with Loxaing, he also wvozked .

in the Electzonic Materials Research Department, the Physical Electronics
Department, the Applied Physics Department, the Product Dsvelopment
Department, and the oPticil Waveguides Department. He vas employed by Corning
until August 1976 after which he became a research scientist at Johuson &
Johnson Dental Products Company. (De Luga CX-3, pazas. 1, 4).

201, Dr. De Luca's involvement with optical waveguide fiders began
in the caxly 19708 at CO:ning, in appzoximately Apzil 1971, while he was
affiliated with the Physical ziectxonlca Depaztment. Among his initial duties
-weze the heat treatment and straightening of already drawn optical waveguide
fibers, as well as fiber strengthening. He then becane involved in an effe:xt
to find a'noan. fox elimination of the heat treatment then necessa:y for
titania-doped fibexs. (De Lucs Cx-3, paza. 5).

292. Soon after Dz. De Luca began work with titania-doped fibezs it
was recognized at Cornifig that optical vaveguide fibers produced by flame
hydrolysis methods eontain.d“uatc:, primazily in the forxm of hydzoxyl (OH)
ions. It was recognized that this residual water was q.ictozicul because it
contzibuted to losses at certain wavelenghts of light -- some of which weze of
interest for lightwave communications. The effect of the xesidual water vas
thezefore to increase the attenuation of the optical waveguide fiber at these
vavelenghts. The advantage to be gained from the removal of this zesidual
wvatex was cleax. (De Luca CX-~3 para. 6).

203, In ox aboﬁt May 1972, Dx. De Luca was assigned the tilk of
£inding a way to pxoduce » "water free" optical waveguide pzeform, fzom which
a fiber could then hevdxavn. His goal was to produce a fibgz containing
suhotintially less than ten parts per million of hydroxyls =- pngoxobly much
less than one part per miliion. Dzawing upon experience he gained in hydxoxyi

elimination duzing his efforts to eliminate the heat treatment of
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titania-doped fibers, his initial efforts centezred on findinq a means for
reducing the water content during the process of consolidating optical
waveguide soot preforms, (De Lu;a cx-3 paza. 7).

204. Dz. De Luél tried a number of different approaches. Ome
neﬁhod attempted was the use of a dry, inert atmosphere during the process of
consolidating the preform in a gradient furnace. While this approach achieved
some drying, the overall level of water remaining was highexr than tolerabile
foxvlon§ distance ccununicatioﬁ applications. (De Luca CX-3, pa:a. 8).

205.  Anothex methoé Dx. De Luca attemptd with somewhat greate:
-success involved cousolidation of the soot preform in a'vncuun (tﬁe vacuum
consolidation pzoceio). In this pzocess, the preform was placed in a furnace
which waa'thcn evacuated. The furnace was next heated to a temperzature bslow
that at which the przocess of consolidation would begin, allowing gases
entxapped within the soot preform to escape, After a residence time of about
24 hours, the teupezatu;e was increased so as to begin the process of
consolidating the preform, agQ a clear glass preform was thereafter formed.
While this method was more effective than using only a dry, inert atmosphere
during the consolidation prxocess, the 24 houxr residence time reauired was
uneconomical. (De Luca CX-3 para. 9).

206. Dr. De Luca next attempted to dry optical waveguide soot
preforms through the use of a pure chlorine atmosphere at temperatures below
those at which the process of.consolldating would begin. This method utilized
4 residence time in the cﬁloxine atmospheze of appzoximately one hour at a
temperature of no more than about 900°cq, followed by consolidaion in a
helium atmosphere. Whiie more economical than the vacuum cagsoli§ation
process, this method produced littie better results than the vacuum
consolidation process. One significant drxawback to this approach was the

opportunity presented for the reintroduction of water inﬁo the stille-porous
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preform following the parge of the 100% chlorine atmosphere and prior to the
closing of the interstices of the preform during the process of

consolidating. . (De Luca CX-3 para. 10).

207. Dz. De Luca desczibed the use of a puze chloxine atmosphere to

2-dopcd

waveguides in a Coxninq5semiannual zeport dated 12/4/72 as follows:

produce water free giass (FF ) and the making of three Ti0

Chlorine treatment of semiconsolidated soot at
600 to 900°C, foliowed by comnsolidation in
helium at 1400 to 1500°C has been shown to be
effective in eliminating OH in the zesulting
glass., Water ieveis of less than one part pe:x
million have been achieved. The chlozine
treatment process was used to prepare a germania
doped waveguide which contained less than 10 ppm
OH., The absorption bands attributable to OH in
the glass were absent in the spectzum of the
waveguide. However, the total attenuation of
the sample was 20 ~ 40 4B/km, primazily due to a
highly absorbing impurity which has been
tentatively identified as vandium, The source
of this impurlty is being sought, as well as e
method of eliminating it.

Thzee more TiO,-doped waveguides weze made.
Vacuum processing was used to prepare glasses.
with OH contents of less than 1, 10 and 300
parts per miliion (ppm), respectively. The
glasses containing 1 and 10 ppm OH weze dzrawm to
waveguides having a vexy high attenuation
(40,000 4B/km) which could not be lowered by
heat treatment. The glass containing 300 ppm OH
had an initial attenuation of 2500 4B/kxm which
could be reduced to 30 4B/km by heat treatment,
Purther studies in this system were postponed in
favor of the Ge0p-doped glasses which have

been found not to recuize heat treatment.

(RX-1108). _

208, The use of a pure chlorine atmosphere was ecually effective in
getting rid of water in the treatment of semiconsolidated soot as the vacuum
consolidation pxpces;. However, there were other problems associated with the

use of a pure chlorxine atmosphere primarily due to a highly absorbing

impurity., (De Luca Tr. 898: ?x-lloé).
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209. Despite the appaxent problem in using chlorine, in late
1972,eaxly 1973, Dr. De Luca decided to attempt a different chliorine treatment
of the soot preform -- application of a chlorine-containing atmosphere during
the process of consblidatinq. A preform was introduced into a furhace with
tempezatures in the range for consolidation of the pzé#omiaantlyyailica body.
The furnace atmosphere used was approximately only 10% chlozine and 90% helium
and was maintained at those levels until the blank n;a completely consolidated
to form a cleaxr glass, The result was said to be immediate and staxtling.

Dr. De Luca's initial attempt with this method yielded a water level about two
pexcent of the lowest attained previocusly in an optical waveguide fiber. (De
Luca CX-3, para. ll; CX=-57, CX=-58 ann CX-59),

210. Dr. De Luca in a report dated January 23, 1973 stated that
chlozine added to the helium during the sintering process yields water values
about 2% of the lowest that had been attained in a waveguide heretofoze.

. . ¢
(CX=-56) .

211. Dr. De Luca's invention is directed to method of maing a low
loss glass waveguide and involves conlolidatinq 1h an atmospheze containing
helium and chlorine which is effective to sdbstint;ally zemove the watexr from
the glass scot preform while it is being consolidated ( De Luca -Tx. 907).

. .212; Onm Januaxy 30, 1973 Dz. De iuca submitted to Corning an
invention disclosure which led to the filing of the '454 patent applicaticn
for the '454 patent. The invention disclosuze xead .in pertinent pazt:

The initial step of the process is the

deposition of a semiconsoliated soot of a

suitable composition, e.g., 90% Si0; + 10%

Ge0y, for the core of the optical waveguide.

. The soot is consolidated at 1400-1600°C in an

atmosphere of 90% He + 108 Ci; to form a cleaz

glass containing iss than 10 PPM OH. Aftex

appropriately finishing and cleaning the core

glass a semiconsolidated soot layexr of an

apropriate cladding glass, e.g., Si02 is

deposited on it.. This soot is also
consolidated in a helium + chiorine atmosphere.
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The rzesultiny redraw blank is then drawn to fozm

an optical wvavequide which has less than 20

dB/km attenuation over the entire wavelenght

zange 700-1100 nm,

In an alternative proces the semiconsclidated

soot could be treated in 100% chlozine at love:

temperatuzes, e.g., 700-900°C pziozr to

consolidation in 1008 He at 1400-1600°C. This

process offes no advantages over gintering in

helium=chlozine mixtures, but may be necessa:zy

to prevent reaction between chlorine and the

glass at higher temperatures. This low

temperature process is necessary for single mode

waveguide cores which arxe manufactured by a

process in which the soot is not consolidated

prior to dzawing. (RX-1171). :

213, By a memozandum dated Maxch 22, 1974, Dr. De Luca was asked by
the éo:ninq patent attorney who prepared the '454 patent lp@lieation whethe:
there must be a continuous flow of chlorine and helium gas in De Luca's
process and Dx. De Luca answered "Yes, until the glass is consolidated” (RX
1171). At the hearing Dx. De Luca testified that his answezr meant until the
pores of the presoot hade ciosed up; until thexe is no open porosity; until
the preform had "shxunk™ so that it had no opcﬁ porosity, i.e., a "shrinkage
phenomenon "had taken place.” Dx. De Luca testified that he realized
subsequent to his work in eaxiy 1973 that it was not necessary to maintain the
chlozine flow throughout the entize process of consolidating a prefozm.
(RX=1172, p. 2; De Luca, Tx. 911, 947, 949-50: De Luca CX-3, para. 14).

214. Dz. De Luca testified at the hearing that althocugh he
maintained the chloxine - containing atmosphere throughout the entire process
of consolidating preforms in his expexrimental work, this was not h.collazy:
that chloxine can onliy be effective as a drying agent as long as it can
permeate the soot pxefozm: that in so doing, it zeacts with the zesidual
hydroxyl ions, creating a gaseous hydrochloric acid which leaves the preform
== leaving chlozxine behind to take its place in the soot st:uctuzo: that when
chlorine is intzoduced during the process of consolidating, it entexs the
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preform, but caxd only do sc as long as the intexrstices 6: the preform have not
closed: that once this occurs during the process of consolidating, the
'chloxine becomes superflucus -- nc more can entexr the preform and, hence, no

' further dehydration can océux: that the intexstices of the soot preform close,
héwevez,‘at a point in time prior to the complete comsclidation of the scot
into a cleax glass; that as a result, there occurs a point in time duxing the
process of consolidating the preform and before consclidation is compieted
wheﬁ th§ chlozrine flow can be Qnded with no effect on the dehydration ox
consolidation of the preform:; tﬁat for the sake of simplicity in his
experimental work, he chose not to do so end the chlorine flow. ( be Luca
CX-3 paza. 14).

215. Dr. De Luca testified at the hearing that to the extent that
his '454 patent refers td dehydration occurzing 'ainultansouoly"vith the
formation of a dense glass layer; he believed it can only mean that
dehydration is to occu:}duzing the process of consolidating the p:efozn:
because it is, physically impossidble for dehydration to continmue throughout
the entire time that the pzeform is consolidating. (De Luca CX-3, paza. 16).

216. "Consolidation," as that term is used in the '454 patent, does
not occur at a single temperature but occuzs within a temperature xange, over
e period of time, and dependi on composition. The time required for
consolidation to be completed depends on the temperature, and is very long at
low consolidation temperatuzes, (CX-9, col.m8, 11; 1-7, ecol. 13, 1li, 23-25;

De Luca, Trx. 939, 942, 944).

IX. The '915 Patent and the State of the Art

217. As eariy as the 1870s, Alexander Grahm Bell was experimenting
with various methods for txaﬁsﬁitting the human voice by light wave. By 1880,
he had succeeded in doing so over a distance of over 200 metezs. The device

designed by Bell, called a photophone, utilized a light-sensitive seleniun
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. detector to zeceive sunlight reflected from a éhxibh mizxzox. Sound waves
dizected at the‘nizzog by a person speaking caused the“nixxoz to vibzate,
producing vaxiations in the reflected 1igh£ waves, which were detected by the
receiver and t:ansf&:ned back into sound waves. On Docenhcx-7, 1980 U.s.
Patent No. 235,199 to an "Apparaties for Signaling and Communicating called
Photophone” issued to Bell. An issue of Optics News, Vol. 6, No. 1 in a
featured article "Alexander Graham Bell and the Photophone: The Centennial of
the Invention of Light - Wave Commpunication, 1880 - 1980" by Porest M. Mims
III paid homage to the photcphome centennial (Cooper CX-7, paza. 16; CX-69;
CX=70).

218, The Adxawbacks of Bell's photophone Q.xe evident. ' Transmission
could only be achieved between two points on an unobstzucted line of sight.
Moreovez, the usefulness of such a scheho was severely limited by the tendency
of light waves to be scattered, absozboa and blocked by atmosphe:zic pnziicloo
and weather conditions.' It was recognized, even in the late nineteenth
century, that some form of "light pipe" would 5. necessary to protect and
guiéc the transmitted waves of liight. (Coopei cx¥7, paza. 16).

219. It has long been observed that light can be guided through a
txaplpaxent medium which is surrzounded ﬁy another medium of lowse:r refractive
index i.e. that 1igﬁt will follow the path of the medium of higher refractive
index. From this basic iow of nature, it ils eaxly recognized that glass in a
flexible fibex form in a; air atmosphere sexves as a conduit for light‘wuvos.
Examples axe found in decorative art pieces consisting of a bundle of spread
glass fihe:a into which light is directed and follows the path or the
ipdividual cuxvéd fibexs. (Cooper CX-7, paxa. 17).

220. In the i950s, the idea of cladding an optical glass fiber with
a different glaab having a iower index of refraction emezged. Pubiications

discussing this idea included N.S. Kapany, "Piber Optics. VI. Image Quality
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and Optical Insulation, Joux. Opt. Secc. Am., Qol. 49, N., 8, 779-37 (August

1959) &nd B. O'Brien U.S. Patent 2,825,260 which issued on March 4, 1958.
fhcae clad £1bc£p (zefez¥ed to as "fiber optics”) avoided some of the
practical problems inherent in "air clad" fibers. (Coopez éi-?, paza. 18;
cx-20; CX-21; Mauzer CX-1, paza. 19).

221.. O'Brienm U.S. Patent 2,825,260 was from an application filed
November 19, 1954. The patent is for an optical image tzansporting device
said to have impzovod light transporting efficiency and 1&.9. zesolution.
{Cx-21, col. 2, 11, 63-65). -

222, Early fiber optics as disclosed in the Xapany article and
O'Brien patent had a number of uses involving :ho:t'diltance txaﬁsnission of
iight, for instance, in fiexible diagnostic medical probes and
instrumentation. In such fibers, conventional silicate optical glasses --
typically containing 50% to 70% silica, ;lonq with a variety of othexr oxides
-~ were often used, Mazty experimental éonpopltions vere tried, including some
none-silicate glasses, such as the germanate glasses dihclosed‘in United
Kingdom Patent 1,108,509 published Ap£11 3, 1968. Most of\thooo glasses could
be worked at 1500°c. or lowez and were suitable to; drawing into fibezxs.
However, their light tzansmission capnbillties extended only to a few meters,
grossly insufficiené for a useful communication system. (Cooper CX-7 paza.
19; CX=22; Maurexr CX-1, para., 20).

223, A silicaée glass. is a glass containing approximately 20-65
pezcent silica, togethexr with a variety of othex oxides (Coopexr CX-385, pa:xa.
55)., -

224, A8 expressed in terms commonly used in the art, light losses
fox conventional fiber optics as disclosed in Brady et al. U.S. patent
3,607,322 and U.X, patent 1,150,535 were on the oxder of 1000 decibels pe:x

kilometer (1000 dB/km). Over a distance of one kilometer, such # fibex could

-98
transmit omly 10 % of the input iight, The Bxady patent states that an
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embodiment of that invention transmits approximately 60\'c£ the input light
~ove: five feet, approximately ecual to 1600 dB/km. (Mauzexr CX-1, paza. 22;
Cooper CX~-7, paxa. 24; RX-1035, col. 7,'11. 39-43; RX-1044; Macedo RPX-103a,
ipa:a. 32-33; Macedo, TR. 2788-89),.

225. Wvith the invention of the laser in the early 1960s, interest
in lightwvave compunication systems grew. 'The laser provided a controlied

source of light upon which information could be superimposed. An article in

the June 1961 edition of Scientific American, Vol. 204, No. 6, 52-61, entitied
"Optical Masers" and dealing with what are now commonly called "lasers,"

sumparized the situation (p. 6i):

A single masexr beam might xeasonably car:y a
signal with a frequency, or band-width, of
100,000 megacycles, assuming a way could be
found to genexate such a signal. A signal of
this frequency could carxy as much information
as all the radio-communication channels now in
existence. If must be admitted that no light
beam will penetrate fog, zain ox snow very
well., Therefore to be useful in earthbound
communication systems light beams will have to
. be enclosed in pipes.
{Cooper CX-7, para. 21; CX-71).

226.' At about the same time, E. Snitzer and H, Osterberg of the

American Optical Corporation published companion papers in the Journal of the

' Optical Society of America, Vol. S1, No. 5, 491505 (May 1961), discussing the

use of very small glass fibers as optical wvaveguides. Thexeaftexr, S. Xawakami
et al., Proc. IEEE, Vol. 53 (December 1965) presented an analysis of light
;1gnal pzopagation in a glass fiber with a graded-index core. (Coo#o: cx-7,
paza. 22; CX-72; CX-73; CX-74).

227. Beli Teiephone Laboratories, one of the world's leading
laboratories and one with .a special concern with communications research, was
actively involved in the development of lche lasez as a signal souzce for
coumunication.‘ As early as 1963, xeseaxchers at Bell dixec:ed the1: attention

‘towards development of a suitable medium ox pipe for trxansmission of lase:
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pulses, S.E. Miller U.S. Patent 3,434,774 based on application: filed Pebzuary
25, 1964 and Pebruary 2, 1965 and which issued March 25, 1969, pzoposed a
design for a glass optical waveguide which controlled the dielectric conmstant
. of the wavepath. aesda:chéxa at Bell labs also investigated various systems
of light-focusing gas and glass lenses arranged within metal pipes, designed
to guide beans of_light’a:ound corners and to countezact the tendency of light
to spread, while avoiding the high attenuation of glass fibers. Such focusing
lens ly;tcms worked, but were costly and neaxly impossible to maintain ove: ;
zeasonable perxiod of time. U.S. Patént 3,558,891, based om an application
filed January 12, 1968 and which issued on Januaxy 26, 1971 and U.é. Patent
3,558,896 based on an application filed August 29, 1968 and vhléh also issued
on Januaz§ 26, 1971 show two of the more advanced of these systems. (Cooper
CX=-7, p‘:l. 23; CX=75; CX=76; CX=77).

228, By the mid-1960s, efforts weze undexway around the world to
develop a lcng-distance'lightvave transmission medium. This etfozﬁ'ual
spuzrzed in part by the British Post Office, whose good was a structure capable
of tramsmitting one percent of the light imput over a disﬁanco of one
kilometer -- the approximate enexgy transmitted by copper wire, commonly used
in telephone‘coununications. Such a structure wouid have a light loss of only
20 4B/km, as compared to ghe 100 4B/kn loss fgund in conventional fibex

optics. (Mauzer CX-1, para. 22-23; Coolexr CX-7, paras. 23-25).

Kao=-Hockham Arxticle

229, Omne eariy acticle, which is not refexenced ig the prosecution
of the '915 patent and which considered the possibility of a glass optical
wavegquide fiber was pubiished by Dx. K.C. Kao and G.A. Hockham paper, Proc.
IEE, Vol. 113, No. 7, i151-58 (July i966) and entitled "biglectxic-fibze

.auxface waveguides for optical freguencies.” The article identified scme of
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the problems to be overcome in attaining glass optical wawguide £ibo:,

dizecting attention to absorption losses due to iron impurities in glass and

alluding to scattering losses caused by core/cladding interface

impezfections. Its introduction stated in part:

A dielectric fibre with a refractive index
higher than its surrounding region is a form of
dielectric waveguide which repzesents a possible
medium for the guided transmission of enexrgy at
optical freauencies., This form of structuze
quidei the electromagnetic waves along the
definable boundary between the regions of
diffexent refractive indexes,

The a:ticle discloses that the losses of the dielocg:lc-fibzo, u!vnguide aze
governed by bulk losses of the materials which constitute the fibxe and the
surrounding medium; that_the~:elativ! contribution to ﬁho total iota is
determined by the pxopozélou of can:gy-yithin and outside the fibze and the
zelative losses of the two media; and that in general it is desizable to have
low bulk losses for both media, in oxder to achieve a latiofacto:y £ibze
waveguide vithllow attenuation. fCOoge: CX-?,.plzl. 26; RX 1030, pp. 1151,
1152). | | |

230, The Kao-Hockbam azucie_ discioses that the bulk loss in
dielectzics is caused by absorption and scattering phenomena and that
scattering can arise as a result of pazticl;, as dust, inclusion. Undex the

subheading "Present state of low-loss materiai®, the article states:

The present known low-loss materials in the
frequency ange of interest axe mainly in the
visible part of the spectrum. This is because
tzansparent materials in this freguency range
have been in high demand. The bast transpazent
materials known in the visible spectrum are
high-quality optical glasses, fused quarte,
polymethyl methaczylate and polystyrene. The
best absorption coefficient for glass is
reported at 0.05¢% per cm, ... giving a bulk loss
of about 200 dB/km.. The published data on
polymethyl methacrylate give 0.2% per cm,
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equivalent ¢t —4 bulk loss of about 600 4B/ .
0.7 am wavelength. This is for a
commercial-grade material which is knowm to
suffer from high particle-scattering losses.

The arzticle eoncluded°

Theoretical and expexrimental studies indicate
that a fibre of glassy material constructed in a
cladded structure with a [cerxtain] coze diamete:x
«ee &nd an overall diameter ... represents a
possible practical optical waveguide with
important potential as a new form of
communication medium, The refractive 1ndex of

. the core needs to be about 1% highexr than that
of the cladding. This form of waveguide

" operates in a single ... mode and has an -
information capacity in excess of 1 Ge/s. It is
completely flexible and callis for a mechanical
tolezance of arxound 10% which can be xeadily met

.+ in practice, Thus, compared with existing.

coaxial-cable and radio systems, this form of
waveguide has a laxgexr information capacity and
possible advantages in basic material cost. The
realization of a successful fibre waveguide
depends, at present, on the availability of
suitable low-loss dielectric material., The .
crucial material problem appears to be one which
is difficult but not impossible. Certainly, the
tequired loss*fiqure of around 20 4B/km is much

' highexr than the lower limit of loss figure
imposed by fundamental mechanisms. (RX-1030,
pp. 1152, 1158).

© . 231, The Kao-Hockham article aiac;oo.; that in inozganic glasses,
lt.is“knovn-that absorption can occur owing to the presence of impuzity ioms:
that in high-quality optical glasses, the main comtributiom to absorption loss
in the 1-3 millimicron rzegion is the ferrous and ferzic ious.

232. The Xao-Hockham Article states that it is foxseeable that
glasses with a bulk loss of about 20 dB's per kilimeter at arxound .6 micxons
will be obtained as the iron-impurity concentration may be zeduced to 1 part
per million. (RX-1030, p. il153). : ‘ -

233, The Kao-Hockham article states that "“The fabrication of
dielectric-fiber waveguides is a process of pulling o:?extxﬁiion; Forx
inoxganié glasses, the moiten glass is allowed to flow through an crifice,
often at the end of a core structure.” This process is not a possible method

of fabrication for fused siiica. (Macedo Tr. 2794).
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234. . According to coauthor Kao in 1984, Kao counsidered it important

at the time he cosuthored the July 1966 article that the cozxe of the optical
' waveguide fiber have a higher index of refraction than th’ cladding layez.
Also in ;984 he considered that it was well-known in 1969 that the refractive
index af-fulcd quaztz could be raised by the addition of cextain metal
oxides. (Kao RPX-107, pp. 27, 32).

235, Iﬁ the Kao-Hockham a:tieic, the best transpazent materials
have & bulk loss of about 200 dB/km which is much less than the fiber optics
existing in July 1966 which was something on the oxder of several thousand

'decibels per kilimeter. (Macedo Tr. 2768; RX-1030, p. 1152). »
In the Xao-aockhan article there is nothing said about dbpod silica.
(Macedo Tr. 27901).

256. Dz. Xao has a Ph.D. in Electrical Engineering and was with
Standard Telecomrunication laboratories, Ltd. England from 1960 to 1§7o in
various xcoia:cn onqinc;xinq positions. He taught at the Univezsity of Hong
Kong form 1970 to 1974 and has been a oeiontilﬁ with ITT since 1974, ‘(!no
RPX=107, pp.3=4). ”

. 237, Dr. Xao patented a silica fibex opt;c clad with ice in United
Kingdom patent 1,184,028 which was applied for by Standard Telephones and
‘ c;blcc’Ltd. on October 21, 1968 and was published on Mazch 11, 1970, 1In the
patent, Kao disclosed that the cladding of optical fibres with a tzanspazent
matezial cf‘loucx zquactive index than that of the £;b.z matexial is “"widely
used” in fiber optics to eiiminate iight losses and contamination suffexed at
the fiber-aix intczface of uncoated fibez, ;; cliﬁinate light ieakage frxom one
fiber into another uncoated fiber, and to provide a natxii foxr holding an
assembly togethez. Hé stclosed that "conventional" claddiﬁg material for
glass fibers is anothexr giass of iower refractive index. By using ice as ﬁhe‘
cladding natﬁzial, it was said that it was possible to clad a light
tzansmitting fiber core of singie fibe:x oi multiple fiber comstruction of any

 suitable material and of any desired cross section., (CX=27, p. 1).
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238. As recognized by Kao and Hockham, the pioblem of reducing
attenuation, or light loss, in a glass optical waveguide fiber was a complex
one. There aze variocus causes of attenuation, including absoxption (which can

' be intzinsic or related to'impuzities), bulk scattexring (which can be intzinic
or due to inclusions) and suxface scattering (which can be due to
imperfections and irregularities of the corxe=-cladding intezface). The mere
presence of impurities is itself an impoztant source of attenuation in glass.
All.of ﬁheae effects offered féxnidable obstacles to researchers attempting to
find a glass core, glass clad fibe: iaveguide exhibiting the desized 20 4B/km
attenuation. (CX-26; Maurer CX-l, paras. 27-28; Cooper CX-7, paras 26-29;

CX~-78; CX-79; CX-80).

U.K. Patent 1,113,101

239. U.X. Pafent 1,113,101 for a "Glass® (the U.K. 'l0l patent) was
published May 8, 1968 from an application filed March 29, 1965, It was based
on several applications filed in the United States on Maxch 27, 1964. The
invention in the U.K. '10l patent zelates to cathodoluminescence and
photoluminescence devices in which the target material is vitreous sgilica
containing an oxide of a zare earth element having a maximum valance of 3.
Luminescent qate:ials azxe said to be used commercially in cathode ray tubes,
particularly television picture tubes, X-zay and radax screens, oscillscopes,
electric miczoscopes, tluéxelcont lights, radiation detection devices, and
luminous markers, signs and dials. (RX-1012, p. 1). The luminescent glass
compositions of the invention of the U.K. 'l0l patent aze disclosed as useful
as light souzces in iiluminating devices, signs, markezs, etc. Thé
luminescence devices of the invention are disclosed as useful as display

means, oscilloscopes, etc. (RX-1012, p. 5). The term "luminescence device”
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is defined as any apparatus or contrivamce in Qbich energizing radiation is
converted to luminescence emission. (RX-1012, p. 1). ”

240. I the U.K. ‘10l patent a cathodoluminescence device is
defined as a device in which the energizing agent is cathode-:ays;
photoluminescence device is defined as one in which the enexgizing device is
photo emission.

241, The U.XK. '10]1 patent stated that the luminescence devices of
the dilclcsod'invantion 6vezcone many of the disadvantages in the olde:
iuminescence devices by employing a taxget of silica-rare-~earth o;enent oxide
glass. Such rare earth elements are said to be lanthanum, cerium,
praseodymium, neodymium, samaxium, euzopiun,-gtdoliﬁiun, to:ﬁiul; dysprosium,
holmium, erbium, thulium, ytterbium, lutetium and pzalc'thiu-‘. Broadly, the
glasses used in the invertion are said to be vitreous silica with small
amounts of the aforesaid rare earth oxid§ vhere the numbexr of raze earth atoms
pex million ;ilicon atoms is from 5 to S000. It is stated that these
compositions possess the unigue and advantagecus properties of vitreous
silica, including high chemical duzability and low thermal expansion with
conseaquent resistance to the:mqi shock. The'tzihlpgzcncy of i;lica is said to
allow transmission of a gxeater range of exciting radiations than other
glasses and most cxistals. Its optical tzanipa:oncy in particulaz is said to
allow excellent resolution, definition, and contzast zatio, so that images
zcnaiu‘visible at lunino;ity ievels lower than those which are adequate with
commexcial ocpacue phosphors; convexsely, it is said that the vitreous silica
host can withstand extiemeliy high cuzzent dcnliﬁy without damage, allowing
cathodoluminescence to achieve high 1un1noc1ty.' The silica-zare each oxide
glasses of the invention are said to posseses unicue and unexpectediy bright
cathodoluminescence and photoiuminescence when excited with the rare eaxth

oxides. (RX-1012, p. 2).
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242, The ob,ccts of the invention in the UK. ‘101 patent aze to
provide "new and 1ipxovoé' luminescence dcy;coq;noz . Q;ivané'ﬁpéful
"luminescent glasses oi *luminescent glass fibres contiihiﬁg“iiiica and a raxe
earth oxide®. (RX-1012, p. 3). |

243, ‘An aspect of the invention of the U.K. '101fpattn£ pxbvidcs
vitzeous luminescent ¢ibies of silica containing a raze ei:th oxide. In a
further aspect of the irivention, there are provided luminenscent glass fibres
whezein the ceﬁtxil coze is of silica containing a rarxe eazth oxié.~but.
wherein Ehéze il“an outer sheath of vitreous silica céntaining'no zaze earth
"oxido, or at least containing seve:al orders of nagmitndo less xazc oazth
oxide'than 1n the core. (RX-IOIZ, p. 4). It il aaid that th. silica glal.
fibzes containing raxe earth pxid¢§ axé‘zolponnivb to tho same ono:qizinq
zddiations as the bulk gﬁuu, and can thus be used in variocus luminescence
devices; that the fibers containing the édtoi{eovczing of vitieous silica
cannot be used as cathodoiuminescent fibers by bﬁnho:dnonf‘thzdugﬁ the silica
sheath, since the electrons will not aufficiontly penetrate although they can
be enployed by bombazdment on the end wheze the 1unincleent giata is exposed.
(RX-1012, p. 4). |

244, In the compositions of tﬁe U.K. '10l1 patent, the number of
zazre earth atoms pozlmillion silicon atnosuislfzon 5 to 5000, (RX-1012, p. 3).

245, The U.K. '10l1 patent discloses that the puxe.vit:eoul silica
outer sheath can be zeadiiy removed by gzinding'fzcm the silica;:a:c eazth

oxide component. (RX-1012, p. 6. Bx 1. p. 8, BEx. 6).

22, A substantially transparent, iuminescent
., glass of silica containing at least one raze .
earth oxide, the glass being prepared from e
composition of finely divided anhydrous
-particulate non-crystalline silica aubotlntially
‘ devoid of crystalline material having a maximum
lineax dimension of 5000 millimicrons, and the

number of rare earth atoms per million silicom.
atoms being from 5 to 5000.
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26.. A substantially tzansparent, luminescent
glass which is in the form of a fibezx and which
comprises a core of a glass of silica containing
8 raze earth oxide as claimed in claim 22 and a
sheath of gilica. (RX-1012, p. 11)

246, Phetoluniﬁoccont fibers made in accordance with the U.XK. '101
patent -iy have central elements which absord radiation, such absorption being
tecuirzed for luniqc;ccncc to occuz, aovgvez, light absorption by the core is
precisely what must be avoided in an optical waveguide fibex., (Cooper CX-38S,
paza. §7).

247, . when the luminescent materials of the U.,K. '101l patent are in
‘the form of fibers with an outer sheath of vitreous silica and radiation is by
electzons, only the end will luminescene because the glass is essentially
opaaque to electrons. (Cooper CX-38S, paxa. 57).

248, The siliéa used in the examples of the U.K.'l101 patent has a

A

pazticle size 10 to 20 millimicrons and can be obtained from Godfrey L. Cabot,
Inc. Boston. They have the following composition: |

31203 . 0.010%

P0203 0.0001%
rzoz ' 0.0001%
Cul-Mg0 0.0000%
leo 0.020%

$10,by 99.968%

diffezence

This composition indicates extremely low levels of 1npu:itioy and would make a
matexial which is very, very clea:z. (nx-xplz, p. 4; Macede Ti. 2782).

249, Por some éf the intended purposes in the U.K. 'l10l patent for -
the composition of the invention, the device would work without the cladding.

(Macedo Tx. 27840),
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250. Theze is no ference to optical waveguide f: s in the U.K. '101

patent. (Macedo Tz, 2784).
251. The U.K. '10l patent is referenced in the Corning U.K. Patent
Specification 1,322,992 (the U.K. '992 patent) which is the British

countezpart to the '915 patent., The U.K, '992 patent states in part:

In Specification Wo. 1,113,101 there is
described and claimed a substantially
transparent, luminescent glass of silica
containing at least one rare earxth oxide, the
glass being prepared from a composition of
finely divided anhydrous parxticulate
non~crystalline material having a maximum lineax
dimension of 5000 miliimicrons, and the nmumber
of rare earth atoms pex million silicon atoms
being fzom 5 to 5000,

There is also desczibed and claimed (in claim

26) a substantially transpazent luminescent

glass which is in the form of a fiber and which

comprises @ core of a glass of silica containing

a rare earth oxide, said glass being as defined

above, and a sheath of silica.

‘

We make no claim herein to a glass in the sheath

of silica as claimed in the said claim 26,
(RX-1012; RX~-1240, p. 6; Schultz Tr. 3305, Mauzex Tx.

3314).

252. There is no discussion in the U.,K. 'l10l patent of the effect

of dopants on the index of refraction. (Macedo Tx. 2781).

U.K. Patent 1,160,535

253. U.K. Patent Specification 1,160,535 for "Dielectzric Pibres”
(the U.R, '535 patent) was published August §, 1969. The U.K. '535 patent
discloses a composite dieiectzic fiber said to be suitable for the
tzansmission of iight and which compzises an alkaline earth aluniﬂcte oz
aiumino-silicate glass fiber core covered respectively by an alkaline earth
aluminate or alumuno-siliate glass cladding, the glass cdnltitutinq.the core
having & refractive index higher than thatvcf the glass constituting the

cladding (RX-1044, p. 1).



J.F. HByde U.S. Patent No. 2,272,342

254. The Hyde patent for "Method of Making a Transparent Article of
Silica® issued on roQiud:y 10, 1942 on an application filed August 27, 1934.
The invention in the Hyde patent relates to the production of axticles
containing vitzeous silici at relatively low tcnpc:atuxea and of a high degzee
of purity. The invention is based on the "discovery" that silica, which is
deposited when the vapor of a hydzoiyzable compound of silicon is decomposed
in the presence of heat and water vapor, is of such nature that it is highly
vitrified at écnpazltively low temperatuzes. (R!-lO;l, p. 1). ’

255, The ﬁyde patent discloses a "flame hydrolysis "method fo¥
producing fused silica., (RX-1031; Cooper CX-38S5, pa:za. 54).

256. The Hyde patent was dilé;oood to the U.S. Patent Office by
Corning in connection with the pzoocqution of the '91S patent. The '915
pitent.at col. 4, 11. 4:12. spgcifically incorpozates by zeference copending
U.S. patent application Sexial No.'36,gs7 vhieh‘lntcx issued as U.S.
3,711,262, The Hyde patent was referzed to at.col; 5, 11. 60-64 of U.S.

3,711,262, (CX-8; CX-8A).

M.F, Noxdberg U.S. Patent No. 2,326,059

257. The Noxdberg patent for "Glass Having an Expansion Coefficient:
Lowexr Than That of Silica" and assigned on its face to Corxning issued on
Augugat.i, 1943 on application filed April 22, 1939 (RX-1028), The '91S
patent at columm 4, lines 4-12 incorpoxates by refezence then co pending U.S.
patent appiication Seriai No. 36,267 which ilater issued as U.S. 3,711,262
(CX=-8A) The szdb?zg p;téut was referxenced to at col. 5, 11, 60-65 of U.S.

Patent No. 3,711,762 (CX-8).
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258, The No.uberg patent relates té a combina.ion ofqtitln;} and
silica in a cextgin range of pxoppztionl to form a sei#eo of.glasses which are
transpazent or opal, ;:.desized, and which have very low expansion
coefficients. Glasses are disclosed containing form 89 to 55& of silica and
over Sl.but npt Boxe thanlllsvcf titania; Small amounts qf titania or silica
may be replaced by alumigiun oxide or zirconium oxide in an amount not
exceeding § L (Rx-1ozg, p. 1).

259. Nozdberg discloses that the claimed glass can be reworked in a
high temperature flame and molded and formed into desired a:tic;eo “in the
manner known to those who arxe skilled in such manipulations”. (ﬁ:-loza, p. 3).

260, While the Nordbexg patent teaches that titania-d;ped fused
silica glass may be "txanquxent“ as well as opaaue, there is no disclosuze
that sﬁch glass possessed the txanspa:éncy 9! ghe "best” transparent matexials
1denti£ied in the Kao article (Rx-1030).b¢cauae,thexe is no wvay of knowing
from the clarity of a'anall piece of glass whethex that glass has sufficient
transparency. There are different degrees of txansparency and while window
glass may be characterized as "tzansp;xent,"it is not a.natoziai one would
select to ﬁag; an optical waveguide, because iﬁ'il_nuch tod highly absorbing.
(RX-1028, p. 3, col. 1, lines 49-52; Cooper, Tr. 3131, 3156=57).

261. The'uo:dbexq patent is not éixectcd to optical waveguides.
(Macedo Tr. 2785).

262. The pu:p;se of including titania in the compositions of the
Nozdberg p;tcnt was not to increase the index of refraction of the

composition., (Macedo Tr. 785).

R. Mattmulier U.S. Patent No., 3,334,982

. “
LR g

263, The Mattmuiier patent for "Manufactuze of Silica Glass™ issued’

P

on August 8, 1967 on an application filed Januarxy 30, 1962. . The objects of
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the claimed invention . . to improve the manufactuze of _.lica glass by vapor
phaso reactions utilizing a biowpipe process. A majo:’teatuxc of the
' invention is the use of a halogen gas to entrain the lill;cn halide vapo:s.
* Glasses of puze fused silica containing up to S5 percent aluminum oxide aze
produced. Silica glass containing germania can be produced. Amounts of 0.4 -
0.5 perxcent germania is exempiified. (RX-1059, col. 1, col. 2).

264, !ﬁc Mattmuller patent do‘s not suggest tha§ any noveity
tesided in the doped fused silica materials which were produced using the
claimed process. (RX-1029).

265. The glasses of the Mattmulle: patent are highly :of:acgozy;
zéauixinq extzemely high temperatuzes for "working”. (Coopoi CX-385, pa#a.
52).
| 266, The ua:téullez patent does not disclose any measuze of the
transpazency or any precautions to be taken to achicfu high tzanspazency.
(Cooper, Tx. 3135-36, 3356-57).

267, The Mattmuiler patent is not dizected to optical waveguides.
(Macedo Tx. 2786). )

268, The Mattmuller patent does not disclose including a dopant in
a glq;o to increase the index of refraction of the glass. The patent does not
tpocifically say what the disclosed glasses axe used fox. (Macedo Tx. 2786,

2787).

Koester U.S. Patent No. 3,445,785

269, The Koester patent for ;Lasex Systems and the Like Employing
Solid Laser Components and Light - Absorbing Claddings" issued on May 20, 1909
on an appiication fiied August 5, 1963. .The ;nventioa in the patent is to
elongated 1aiez somponents of solid~matezialn having side walls clad with
selectively absorbing light transmitting solid materials of substantially the

‘same zefractive indices as the laser components. (RX-1033, cols. 1,2).
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270. The Roester patent discloses the use of highly absorbing
dopants. Cooper CX-385, #54; RX-1033, col. 5).
'271. The Koester patent was cited by the Patent Office Examine:

duzing the prosecution of the '915 patent. (RX-i00l, pp. 18-19).

R. Seitz U.S. Patent No, 3,533,013

272, The Seitz patent for "Optical Maser Having Means forx
Concentrating the Pumping Light Enerxgy in the Central Portion Thereof"™ issued
‘on Octobexr 6, 1970 on an appilcation filed Mazch 23, 1967. The disclosed
invention includes in exteriorly siivered generator having disposed therein a
pluzality of flash tubes arranged within the outer layer of a host material,
such as a ruby (31203) ctystal, The crystal includes doping medium such
as chromium ions. It is said that the invention in particular relates to
optical masers or la-ezg, wherein more efficient utilization of "pumping”
energy, is provided. (RX-1032, cols. 1, 2).

273. The Seitz patent was cited by the Patent Office Examiner
during the prosecution of the '915 patent. (RX-1001, pp. 17-19).

274. The Seitz patent discloses that a vaxiation of doping

concentzation produces a variable index of refraction. (RX==1032, col. 3).

R.,P, Flam et al. U.S. Patent No. 3,542,536

275. The Fiam et al. patent for "Method of Forming 0pticil
Waveguide by Irradiation of Dieiectric Material"™ issued on Novembgz 24, 1970
on an application filed September 1, 1967. In accordance with the Flam et al.
invention, the method of fabricating an optical waveguide comprises the step
of providing a single cont inuous quantity of solid opticil dielectric material

and the step of changing the refractive index in an interior localized zegion
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of the auantity of sol’ optical dielectric materxial by radiating the
dielectzic mafg:ial so ;; to produce atomic displ