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1 
I n  the Matter of ) 

1 
CERTAIN OPTICAL WAVEGUIDE FIBERS ) 

I n v e s t i g a t i o n  No. 337-TA-189 

COMMISSION ACTION AND ORDER 

Introduct ion 

On Janhary 2.2, 1985, the presiding adminis t ra t ive  lav judge f i l e d  an 

i n i t i a l  determinat ion ( I D )  o f  no v i o l a t i o n  of s e c t i o n  337 of t h e  T a r i f f  Act o f  

1930 (19 UIS.C. 1337) I n  t h e  above-captioned inves t igat ion .  P e t i t i o n s  for  

r e v i e w v e r e  t i m e l y  f i l e d  by both complainant Corning Glass Works (Corning) aad 

respondents Sumitomo E l e c t r i c a l  I a d u s t r i e s ,  Ltd. and Sumitomo E l e c t r i c  U.S.A., 

Inc. ( c o l l e c t i v e l y  Sumitomo). On March 8, 1985, the Commission ordered review I 

8 o f  t h e  I D  with  respect t o  the i s s u e  o f  tendency t o  s u b s t a n t i a l l y  in jure .  50 

F.R. 11255 (March 20, 1985). By March 22, 1985, t h e  parties f i l e d  t h e i r  

r e s p e c t i v e  submissions on t h a t  i s s u e  and on remedy, t h e  p u b l i c  i n t e r e s t ,  and 

bonding. By March 29,  1985, they each f i l e d  t h e i r  r e s p e c t i v e  replies. 

S e v e r a l  aon-party submissions have a l s o  been received.  

A c t  Ion 

Having considered t h e  record i n  this i n v e s t i g a t i o n ,  including t h e  

submissions rece ived  i n  response t o  t h e  Commission's n o t i c e  of rev iev ,  t h e  
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Commission has determined t h a t  t h e r e  i s  no tendency t o  s u b s t a n t i a l l y  i n j u r e  

t h e  r e l e v a n t  domestic industry  and hence no v i o l a t i o n  o f  s e c t i o n  337. The 

Commission expects  t o  i s s u e  a written opinion in t h i s  i n v e s t i g a t i o n  short ly .  

Order 

Accordingly, i t  i s  hereby ORDERED THAT- 

1. I n v e s t i g a t i o n  No, 337-TA-189 i s  terminated. 

2. The S e c r e t a r y  s h a l l  serve c o p i e s  of t h i s  Commission Action and Order 
upon each p a r t y  of record t o  t h i s  i n v e s t i g a t i o n  and publ ish n o t i c e  
t h e r e o f  in t h e  Federal  Register .  

4 . 3 y o r d e r  of . the €ommission. 

Kenneth R. Mason / Secretarp.  

Issued:  A p r i l  19, 1985 
s .  
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In the Platter of 1 I 

c i  -- CERTAIN OPTICAL WCsVEGUIDE . FIBERS ) 
Investigation No. 337-TcI-lgP 

c ' 1  C '  
c .  
1- 

COcmISSION MEMORANDUM OPINION \ 

c ,  
c* 
b 

Views o f  Chairwoman Stern, Comissioner Eckes, g -  
Commissioner Lodwick and Commissioner Rohr - '. . .. . . .  

- 
C.3 

-3 r: 
0 
VI 
0 

This investigation, conducted under section 337 of .the Tariff act of 

1930, A/ 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 Sumitom Electric U.S.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 claims 1 and 2 of Corning's 

U.S. Letters Patent 3.,659,915 (the '915 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 5 4  patent), covering a flame hydrolysis 

method for making optical waveguide fibers. 

. .  
. .  . 

- I/ 19 U.S.C. $ 1337. 
2/ 49 F.R. 15287 (April 18, 1984). 
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On January 22, 1985, the administrative law judge (ALJ) filed an initial . .  
'determination (ID) of'no violation of section 337 in the above-captioned 

investigation. $/ 

enforceable and that certain Sumitomo products infringed the '915 patent and 

were manufactured abroad by the method covered by the '454 patent. 

The ALJ found that Corning's patents were valid and 

He also 

found that there were two domestic' industries. one under each of the t w  

patents, and that both of these indu'stries were efficiently and economically 

operated. However, he found that Sumitomo's imports did not have the effect 

or tendency to destroy or substantially injure either of those industries. 

therefore found no violation of section 337. 

He 

Petitions for review were timely filed by both Corning and 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 Sumitomo's optical 

waveguide fiber had the tendency to substantially injure an industry in the 

United States. 4/ By March 22, 1985, the parties filed their respective 

submissions on that issue and on remedy, the public interest, and bonding. By 

March 29, 1985, they each filed their respective replies. Several non-party 

submissions were also received. 

, a  

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

conclusion of no violation of section 337, 

. .  EFFECT OF THE COlYmISSION'S DETERMINFITION 

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 

- 4/ 50 F . R .  11255 (March 20, 1985). 
is-recounted in the ID itself (ID pages 1-4). 

I 
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in the ID which were not reviewed have become the Commission's determination 

'by operation of lBW, specifically, 19 C.F.R. 5 210.53(h). The conclusions of 

law and supporting findings of fact with respect to the issue which was 

. .  

reviewed have specifica,lly been affirmed on review and thus have also become 

the Commission's determination. Thus, the Commission h a s  found that (1) 

Corning's '915 and '454 patents are 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 those two industries. tj/ Consequently, the 

Commission has found no violation of section 337. 

0 ISCUSSION 

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. Preliminarv Matters 

In response to its notice of review of the ID in this investigation, the 

Commission has received submissions from the parties on the issue under review 

relatinq to whether a violation of section 337 exists (i-e., tendency to 
. .  . .. 

5/ Specifically, as stated by the ClLJ in his conclusions of law at I D  296, 
Sumitom's M-1 and S-1 fibers infringe claims 1 and 2 o f  the '915 patent, its 
S-2 and S-3 fibers infringe claim 1 o f  the '915 patent and all four fibers are 
made abroad by the process of claims 1 and 8 of the '454 patent. 

patents. as we have found, or whether there is one industry, defined in terms 
of both patents. 

6/ This is true whether there are two industries, one under each of the 



substantially injure) and on remedy, the public interest, and bonding. In 

addition, the Comhissi'on has received numerous submissions from nowparties. 

. .  

Some of these submissions are the subject of motions to strike and will be 

discussed further below, However, with respect to all submissions the 

following discussion is pertinent. 

Section 337 investigations, unique 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 If 

o f  chapter 5 of Title 5 [of the U.S. Code]," i.e., the adjudicative provisions 

of the Administrative Procedure Clct ("ClPCl"). 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 under 

thc APFl 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 the ID on. violation, the Commission is 

limited to the record certified to the Commission by the ALJ. Some parties 

have filed review briefs with affidavits and documentary evidence attached 

which are not o f  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 contain argument and exhibits on the question o f  

violation. 

the Commission in reviewing the question of violation. 

Those arguments and exhibits may not be and were not considered by 
, .. . 

Non-parties are not 

permitted to submit argument o r  evidence on violation at any time. 

19'C.F.R. 5 210.56(a) w i t h  19 C.F.R. 5 210.56(a)(4), and see notice of 
Commission review in this investigation, 50 F.R. 11255 (Rarch 20, 1985). The 

ComPare, 
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foregoing applies to all submissions on review. 

subject to motions to 'strike, requiring further discussion. * 

Some of these submissions are 

(a) Sumitomo Motion to Strike Siecor Submission 

On March 22, 1985, Siecor Corporation, a non-party, filed a 43-page 

document (with 42 pages of exhibits) in response to the Commission's notice 

inviting writ$en submissions from non-parties on remedy, the public interest, 

and bonding. On March 25, respondent Sumitomo filed a motion to strike this 

submission as being directed toward the issue of violation, rather than 

remedy. the public interest, and bonding. Siecor, Corning, and the Commission 

investigative attorney have responded to the motion. Sumitomo has filed a 

reply to Siecor's response. It is clear from our examination of the Siecor 

submission that Sumitomo's motion is meritorious. Most of the Siecor 

submission [pages 6-31. and items 8 and 9 on page 321 is devoted to questions 

of injury and tendency to injure, i.e., elements of a violation of section 

337. 

violation during Commission review o f  an initial determination. 

Fis noted above, non-parties are not permitted to comment on the issue o f  
' 

Furthermore, 

to permit non-parties to argue and/or submit evidence on 'substantive issues 

after the close of the record would clearly violate the CIPA and deny 

administrative due process. We therefore grant Sumitomo's motion to strike 

the pages indicated in brackets above, including the appended exhibit 1 

. .  relating thereto. The other portions of the Siecor submission referred to by * 

. Sumitomo [pp. 33-39] may fairly be characterized as relating to the public 

interest factors enumerated in 19 U . S . C .  g 1337(d)-(f). We therefore deny 

Sumitomo's motion with respect to those porticns o f  the Siecor submission. 
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However, we te that we have not conside ed the S i eco r  submission ,.7 a r r i v i n g  

'at our determination of no v i o l a t i on  o f  sect ion 337. 

Sumitomo's motion a l s o  a l leges  a breach o f  eth ics  and the protect ive 

order and a sk s  an invest igat ion  thereof; .it a l s o  a sk s  for  an award o f  costs  

and a t to rney ' s  fees f o r  preparing the motion. bde do not bel ieve that a 

v i o l a t i o n  o f  the code o f  eth ics  has been made out and there i s  i n su f f i c i en t  I 

information with respect t o  an al leged breach o f  the protect ive order t o  

j u s t i f y  an investigat,ion thereof. cls t o  costs  and attorney ' s . fees,  the 

Commission's r u l e s  do not currently provide f o r  these. 

those port ions o f  Sumitomo's motion. 

We therefore deny 
. .  

(b) Sumitomo Motion ' to S t r i k e  I n  Submission 

On March 22, 1985. Ill Corporation, a non-party, filed a document in 

response t o  the Commission's notice i n v i t i n g  written submissions on remedy, 

the publ ic  interest ,  and bonding. On March 25,  respondent Sumitomo f i l e d  a 

motion t o  s t r i k e  the Ill submission a s  being directed toward the i s sue of 

v i o l a t i on ,  rather than remedy, the publ ic  interest ,  and bonding. I T ,  

Corning, and the Commission invest igat ive  attorney have responded t o  t h i s  

motion. Whi le  an examination o f  the Ill submission reveals  that some 

statements therein could be characterized as r e l a t i ng  t o  the questions o f  

injury and tcndency to  injure.  these are l i m i t e d  and it i s  not su f f i c i en t l y  

. . c l ea r  that s t r i k i n g  them i s  appropriate. We therefore deny the Sumitomo 

motion. However, we note that we have not considered the ITT submission in 

f 
1 

a r r i v i n g  at our determination o f  no v i o l a t i on  o f  sect ion 337: E 
i 
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(c) Corning "Contiwent Motion" for Mditional Time 

On March 28, '198%- Corning filed a "contingent motion" for additional 

time to respond to "four third party submissions . . . purportedly on behalf 
of Sumitomo." The motion was contingent on the Commission granting Sumitomo 

additional time to respond to the above-mentioned submissions of Siecor and 

I n .  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 FIrqument 

On March 29, 1985, Corning filed a motion for oral argument. The 

Commission has already considered this matter and decided not to hold a 

hearing, as  is clear from the notice of review. The motion is denied. 

Corning's motion to strike Sumitomo's.opposition to Corning's motion for oral 

argument is denied as moot. 

2 . '  Violation; Tendency to Substantially Injure 

(a) The ALJls findings 

6s found by the ALJ, there are two industries, one under each patent, 

each composed 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 Corning and its licensees A S T ,  ITT and SpecTran. ID 

99. None of Corning's licensees are parties to this investiqation. For the 
.. . . 

industry defined in terms of the ' 4 5 4  patent, the industry is composed solely 

of Corning. z/ ID 99. It should be noted that [ r 
i 
I 

- 7 /  k l T  and IlT [ 

1 

t 
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. .  
'-1 I D  241 (FF 411); I D  242 (FF 421); I D  244 (FF 4 3 1 ) .  

The only respondent named was Sumitom. although Corning was apparently 

aware o f  the existence qf other fore ign  optical waveguide f i b e r  manufacturers 

when it f i l e d  i ts  complaint. 

The ClLJ stated that tendency t o  substant ia l ly  injure  refers  t o  probable 

future injury from imports. I n  this case, he found that Sumitom's  imports 

had been [ 3 since Sumitomo began 

importing in 1980 and that any increase in Sumitom's  currently [ 3 
market share " w i l l  l a rge ly  be sustained by production of f i b e r  i n  respondents' 

new U . S .  f a c i l i t y ,  Sumitomo E lec t r i c  Research Tr iangle (SERT) in Raleigh, 

North Caro l ina. "  I D  111. The ALJ found that SERT was approved i n  [ 3 

that f i b e r  production machinery was ordered in [ J that 

construction commenced in [ 3 1983; and that commercial production o f  

a l l  types o f  f i b e r  and cable [ J previously 

imported by  Sumitomo was scheduled for [ 3 '1984.  I D  111. He found that 

Sumitomo was committed t o  invest  [ J in  the first stage o f  SERT 

c 3 o f  which has admittedly been spent); that expected production 

capacity i s  [ J and that SERT has a current workforce o f  at 

l ea s t  [ J I D  112. The ALJ found SERT to be intended as the 

p r i nc ipa l  source o f  f i b e r  and cable f o r  Sumitomo i n  the U . S .  market and that 

the f a c i l i t y  was establ ished [ 
. .  . .. 

J ID 112. 

The ALJ rejected the argument that SERT production should be considered 

i n ju r i ou s .  tle analyzed sect ion 337, i t s  l e g i s l a t i v e  h i s t o r y ,  and Commission 
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. .  

precedent to conclude that the focus of the "tendency" inquiry is on future 

importations and sales thereof. ID 115. 

The FILJ found that some [ 

] but that.SERT will [ 

3 ID 

1 1 3 .  He a l so  found that [ 

3 He found that in any event, Sumitomo [ 

3 an import level consistent with his findings 

with respect to Sumitomo capacity and commitments to [ 

J markets. ID 113. In the absence of evidence as to Sumitomo's 

capacity beyond 1905 or controverting Sumitomo's intent to supply the U.S. 

market from SERT, the FILJ found that future importation would be 

insubstantial. ID 113. 

would be speculative. ID 113. 

He noted that any further attempt to quantiPy imports 

The ALJ found that Sumitomo [ 

. .  

! 

Based on the testimony of Sumitomo's managing director, the FILJ found 

that Sumitomo's current capacity in Japan was [ ! 
1 

J but was largely [: . J directed to [ 

3 markets. ID 110-111. The ALJ found that it was reasonable to 
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assume that "at l e a s t  a s i gn i f i can t  portion of [Sumitomo's) immediate capacity 

* c  ] w i l l  be directed t o  non-U.S. markets." ID 111. He found the 

evidence of  f o re i gn  cost  advantage to be "scant and inconclusive.I*  

The ALS noted that.the U . S .  market is  rapidly expanding and i s  expected 

t o  continue t o  do so throughout the decade; that Corning estimates that i t s  

c 3 that i t s  sa les  arc projected t o  [ 3 

from 1984 t o  1985 and then [ 3 i n  1988; and that [ 

3 I D  114. 

I: J the 

domestic industry had f a i l e d  t o  meet the consistently growing demand. I D  104. 

(b) applicable law 

6 s  noted, sect ion 337 proceedings are conducted under the adjudicative 

prov i s ions  of the Rdmini.strative Procedure h c t . .  Under 5 U.S.C. 556(d), "the 

proponent o f  a r u l e  o r  order has the burden o f  proof,"  except a s  otherwise 

provided by statute,  an exception which does not apply here.  Th is  means that 

complainant Corning has the burden o f  proof on a l l  i s s ue s  on v i o l a t i on  

including "tendency to substant ia l ly  injure. "  a /  Under 5 U . S . C .  § 556(d), 

Corning must meet that burden by r e l i a b l e ,  probative, and substantial  evidence 

o f  record, 

8/ We are aware o f  the EILJ's statament that.because o f  the complex cature of 
. . . th; market, Corning i s  subject t o  a s t r i c t e r  standard o f  proof. 

does not indicate that the ALJ actual ly  subjected Corning, t o  a standard of  
proof higher than that o rd ina r i l y  applied. 
tu the numerous addit ional  factors  which had t o  be considered in  t h i s  case 
because o f  the complex and rapid ly  expanding nature o f  the U . S .  market. We 
a l s o  note that on review o f  the question of  tendency t o  substant ia l ly  injure,  
we did not subject Corning t o  a standard o f  proof h igher  than that o rd ina r i l y  
applied. 

Our review . 

apparently the C\LJ was referr ing  
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The leading case interpreting the phrase "effect or tendency , , . to . .  

*destroy or substantiall-y 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 Commission, 753 F.2d 1019 (Fed. Cir. 1985). In Textron, 

the CAFC made it clear that the injury provision of section 337 is to be taken 

seriously as an independent element of a section 337 violation, even in 

intellectual-property-based cas&. The CAFC specifically rejected the 

argument that the Commission must find the injury requirement to have been met 

once it finds infringement. The CAFC stated that such an interpretation 

"would read the injury 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 
Hearing Clids, 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. Congress 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.. S .  Rep. No. 93-1298, 93rd Cong., 26 Sess. 199 
(1974); reprinted in 1974 U . S .  Code Cons. 6 Ad. News 
7106.  7331. Although the contemplated range of remedies 
was expanded by the Trade CLct of 1974 to include "softer" 
sanctions such as cease-and-desist orders, Congress has 

. .  . never altered the statute's injury requirement. In 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 f 6 . 0 5 y  1 (1984). [Textron, 753 F.2d at 
1028-29.3 

The CAFC stated that there was no al.1-inclusive definition of injury; but 

noted that it and the Commission had "acknowledged that the quantum of proof 
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of injury is less in the context of patent, trademark, or copyright 

infringement, however,' 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.intellectua1 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 CftFC cautioned: 

-. Even in the context of patent. trademark or copyright 
infringement, the domestic industry must normally 
establish that the infringer holds. or threatens to hol;l',;:. 
a significant share of the domestic market in the covered 
articles or has made a siqnificant amount of sales of the 
articles. [Textron, 753 F.2d at 10291 [Emphasis supplied.] 

' 

The distinction drawn by the CFIFC in Textron between section 337 and the 

intellectual property laws is important. The former is a trade statute and 

protects the actual operations of the relevant domestic industry; the latter 

protect property rights per se, irrespective of any such injury or, indeed, 

irrespective of the very existence of a domestic industry. Of course, a 

patent-based domestic industry which can demonstrate the requisite injury to 

its operations can take advantage of both section 337 and the intellectual 

property laws because section 337(a) provides that section 337 i s  "in addition 

to any other provisions of law." The converse is not true, however, as 

Textron points out, i.e., -infringement alone is not sufficient to establish a 

section 337 violation. 

.. * As the CFIFC noted in Texfron, however, the quantum of proof of injury (or 

tendency) is less in intellectual-property-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 

intellectual-property-based cases it is easier to infer lost sales and 

. .  
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at t r ibute  them t o  imports! i . e . ,  t o  show that the domestic industry would have 

made the sa les  but for ' the alleged inf r inger.  The inference i s  rebuttable. 

For example, it i s  poss ib le  t o  show that the imports a re  not  i n  f a c t  being 

purchased as a subst itute for the producto f  the domestic industry o r  that the 

patent Owner and h i s  l icensees are not  capable of making the sa les.  

w Furthermore. as Textron makes c lear,  the mere existence o r  threat o f  some l o s t  
' I  

- -  8 .  . s';h i s  not necessar i ly  su f f i c ient ,  for  what i s  required i s  a su f f i c i en t  
# < I  . - 
I . '  -# 

*s- 
4 . it:. =m* 

number (or threatened number) o f  l o s t  sa le s  t o  capture a " s i gn i f i can t  share" 

of the market, or a " s i gn i f i cant  amount" o f  such sa les  (or some other 

s i gn i f i can t  effect).  And f i n a l l y ,  the language of sect ion  337 makes it c lear  

that any in jury ,  present o r  future,  must come from i m p o r t s .  

The ALJ ' s  d i scus s ion  o f  the appl icable l a w  . i s  cons i s tent  w i t h  and indeed 

ant ic ipates  Textron. $/ I D  107, 110. And, of course, he was manifestly 

correct i n  considering only imported f i b e r ,  

9/ The phrase "effect o r  tendency . . . t o  destroy o r  substant ia l ly  injure" 
ha; always been part o f  sect ion 337 and indeed appeared in  i t s  predecessor, 
sect ion 316 o f  the Ta r i f f  Qct  o f  1922. I t  has never been amended. The only 
explanation o f  the phrase provided in the l e g i s l a t i v e  h i s t o r y  o f  sect ion 316 
is contained i n  the Conference reports:  

Thcl Senate amendment [ insert ing  Sect ion 3161 i n se r t s  a new sect ion 
making  unlawful unfa i r  methods o f  competition and unfa i r  acts  in the 
importation o f  merchandise i n to  the United S tates ,  which threaten 
the s t ab i l i t y  o r  existence o f  Wmerican industry [H. REP. No. 1207, 
67th Cong., 2d. Ses s .  146 ( 1 9 2 2 ) l .  

The l e g i s l a t i v e  h i s to ry  o f  sect ion 337 i t s e l f ,  as o r i g i n a l l y  enacted, 
contains no further  a r t i cu la t ion  o f  the meaning o f  tendency t o  substant ia l ly  

. in ju re .  The House report on the Trade FIct o f  1974'. which reenacted sect ion  
337, contains the s ing le  sentence: "Where unfair methods and act s  have 
.resulted in conceivable lo s ses  o f  s a l e s ,  a tendenc'y to subs tant ia l l y  injure  
such industry has been establ ished (e., I n  r e  Von Clemm, 229 F.2d 441 (CCPFI 
1 9 5 5 ) ) . "  H .  Rep. No. 571, 93rd Cong., 1 s t  Sess.  78 (1973). The sentence i s  
an apparent attempt t o  characterize the holding in  Von Clemm , rather  than a 
concurrent explanation o f  the prov i s ion  re la t ing  t o  tendency to  subs tant ia l l y  
in ju re .  
not amended by the Trade Act o f  1974. )  The majority op in ion  in Von Clemm did 
not e xp l i c i t l y  r e fe r  t o  "conceivable lo s ses  o f  sa les "  but affirmed the 

(Footnote continued) 

(The prov i s ion  had been enacted over a half a century e a r l i e r  and was 
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(c) Corning's arguments . .  
In its brief'on review'(Br.), Corning argues that Sumitom's imports of 

infringing optical waveguide fibers have the 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 intends to dominate the market (Br. 16-17); i 
(2) Sumitomo aggressively markets its product (Br. 17-19); . . i. 

(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 (a) SERT will 
overcomc 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 . S .  industry is targeted, (c) Sumitomo has 
excess capacity in Japan, and (d) Sumitomo has 1-r manufacturing 
costs in Japan (Br. 31-39); 

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

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

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

i 

A s  to arguments (1) and (2), while the record shows that Sumitomo is 

.. . attempting,to expand 'its U . S .  market presence, the central issue in this 

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

(Footnote continued) 
Commission's determination on tendency to injure which was made on the basis 
of ever incrmsing imports which undersold complainant's articles. Beyond 
this, an important piece of legislative history in the Trade Clct of 1974 is 
the rebuff by Congress of a proposal to eliminatc the injury requirement, 
referred to in Textron. 
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i.c.., 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 injurious effect on the 

domestic industry. 

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

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

~ pricinp in finding no present substantial injury, but found that while 

Sumitomo's pricing may have affected the pricing of the domestic industry in 

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. I D  107-109. 

The record supports these findings. g/ Corning presents no argument that 

these more significant factors will not continue to operate as they have in 

the past. More importantly, whatever pricing policy Sumitomo may adopt, the 

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

imports and, if the latter, whether imports will be so significant (as they 

have not been in the past) that they will be able to adversely affect the 

pricing policy cf  the domestic industry. This is something which has not been 

sufficiently established by "reliable, probative and substantial evidence" on 

the present r-acord. gi: 

101 The ClLJ noted that [ 3 had . 
' stzed that Sumitomo had had no effect on their pricing. I D  108. Furthermore 

there are several known instances where Sumitomo has been underbid. ID  108. 

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. 

11/ In a footnote on page 20 of its main brief on violation, Corning states 

I 
I 

t 
i 
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ks to argument (9).  this is ultimately premised on the implicit * .  
assumptions that Sumitorno will meet its U.S. market share projections [ 

3 and that SERT will not increase capacity to 

meet U.S .  demand (but 

compelling increasing 

c 

that . .  Sumitom will increase capacity in Japan), thus 

reliance on imports. However, there was testimony that 

3 RX164 (CX 103). 

Corning argues that since the record was closed, [ 

J Sumitomo argues that [ 

3 These arguments, based on extra-record submissions, cannot be 

considcrcd. 

A s  to argument (5), the record shows that SERT is intended to produce 

optical waveguide fiber for the U . S .  market. There is, of course, little 

doubt that Sumitomo wi l l  import some fiber, but the record does not justify a 
finding that the establishment of SERT will cause Sumitomo's imports tc 

increase beyond the present level. G/ Corning's arguments to the contrary 

are speculative and not supported by the record. [ 
. . .  . .  . 

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

shzld fall. 

demand figure [ 3 
13," Indeed, the percentage of Sumitom's total sales attributable to imports 
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. .  

3 In-country manufacture 

is a well-known expedient for accomplishing this. z/ s/ 
As to argument (6) it is clear that the ALJ did rely on Sumitom 

testimony that SERT will serve as the principal source o f  fiber and cable in 

tho 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 [: 

3 Thus, the AtJ did not rely on mere self-serving 

declarations. Mi 

investigation which prompted Sumitomo's announcement that it would begin full 

scale fiber manufacture at SERT. tiowever, at best, the testimony referred to 

indicates that the present investigation [ 

Corning argues that the record shows that it was this 

3 and it is undisputed that SERT was authorized in [ 

3 that production equipment was ordered in [ 3 and that 

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

3 ID 259-260 (FF 510-517). 
1 5 i  Corning's reference tc the [ 3 supply "agreement" 

.. f h s  conclusion. [ . 

Corning's argument as to futurrl agreements between [ 
speculative. 

does not change . 

3 
3 are 

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 CILJ, having heard and seen the witnesses 
testify, is generally in the best position to judge the credibility o f  those 
witnesses. 
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construction began by [ ] dates all well in advance of this . .  
'investigation. Cbrning questions the intent of Sumitomo [ 

J a proposition 

which is contradicted by Sumitomo. A s  noted above, these arguments are based 

on extra-record submissions by both parties and cannot be considered.. 

As to argument (7). there is no doubt that the United States market is 

important and the (ILJ 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 Sumitomq a l so  

import fiber into the United States in such quantities that its imported fiber 

will have an injurious effect on the domestic irdustry. With respect to 

alleged "targeting". Corning failed to show that any targeting, if it exists, 

will result in significantly'increased imports from Sumitomo. Q/ l8J 

Corning's argument alleging an excess of Japanese capacity over Japanese 

As to 

demand, this rests in large part on extra-record submissions, none of  which 

can be considered. Thc remaining evidence i$ not sufficiently probative to 

establish the extensive excess Corning alleges. Furthermore, Corning 

overlooks [ J In any event, only 

Sumitomo, among Japanese producers, is a respondent in this investigation. 

With respect to Corning's arguments on Sumitomo capacity, they are too 

speculative to rely on. The (ILJ relied on testimony of Sumitomo employees to 
. .  . .. 
determine Sumitomo capacity. These individuals are, o f  course, in the best 

17/ Furthermore, Corning relies in part on the Commission's recent report on 

- 18/ Corning refers to [: 
indstrial targeting in Japan, which is not of record. 

J However, there is testimony that [ 
J TR 2543-2544. , * 
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position t o  know what Sumitomo's capacity i n  Japan i s .  E/ A s  t o  fo re ign  cos t  

advantage, Corning r e l i c s  on a general statement in a nearly three-year-old 

. .  

newspaper a r t i c l e  (CX-134) b y  Sumitomo's president t o  the ef fect  that optical 

f iber  production costs  in the United States w i l l  be much higher than in Japan, 

a statement Corning says i s  corroborated by the testimony o f  i t s  expert 

witness t o  the ef fect  that the cost  of capi ta l  and labor i s  higher in the 

United States than in  Japan. Corning argues that the add-on t o  Sumitom's 

imports f o r  duty,  shipping,  and f re ight  i s  unre l iab le  and not a bar r ie r  to  

market entry.  

the newspaper a r t i c l e ,  the question i s  whether the add-on t o  imports exceeds 

any d i f f e ren t i a l  in  U.S.  manufacturing costs .  Corning r e f e r s  t o  no evidence 

on t h i s  point. The A L J  was correct in  finding the evidence on fore ign  cost  

advantage to  be scant and inconclus ive.  

Assuming that any weight should be g iven to the statement in 

A3 to argument ( 8 ) .  the record does not support a finding that the 

industry w i l l  be vulnerable t o  substantial  injury from imports in the future.  

The record c lear l y  shows that Sumitomc's imports have had no substantial  

adverse ef fect  on the domestic industry and Corning has not demonstrated that 

t h i s  w i l l  not continue to  be the case. Corning argues that any l o s t  sale w i l l  

Gc s i gn i f i can t .  6s the CAFC held in Textron , t h i s  i s  no t  necessar i ly  the 

case. I n  any w e n t .  the question i s  whether any future s a l e s  by Sumitomo 

could be considered t o  be l o s t  sa les  (or otherwise s i gn i f i cant )  in view o f  the 

ser ious  quest ions about the ab i l i t y  o f  the domestic industry to  meet demand 
.. . 

- 19,' The ALJ found that Sumitomc's Japanese capacity [ 
3 markets, a s  he found it had been in the 

past. 
Sumitomo's [ ] because Sumitom a l leged ly  d id  not provide 
discovery about [ J However, it d o h  not appear that Corning ever 
appl ied for  discovery sanctions f o r  the al leged f a i l u r e  o f  Sumitom t o  provide 
such discovery.  

Corning argues that the AL J  should not have admitted evidence of 

t 

i 
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and whether any such sales w i l l  be o f  imports o r  from SERT. Only imPorts o r  

sales of imports;not .sales o f  domestically produced f iber ,  can be taken i n t o  

. .  

account in  finding a tendency to  subs tant ia l l y  in ju re .  

A s  t o  argument (9),, the starting point here must be the record evidence 

which shows that the domestic industry has been unable to  meet demand. While 

Corning argues that [ 

] there are indicat ions in the record that the industry may not be able  

t o  meet future demand. For  example, Corning's [ 3 estimates o f  

demand from 1909 t o  1988 indicate that demand w i l l  [ 

Furthermore. Corn ing ' s  . 

3 Corning h a s  submitted an a f f i d a v i t  w i t h  i t s  b r i e f  

on review rev i s i ng  i t s  1906 and 1987 capacity [ 

affidavit i s  not part of the record and may not  be considered. 

3 but t h i s  

ks t o  argument (10). the finding referred to' by Corning was not used by 

the ClLJ t o  find no tendency t o  substant ia l ly  injure,  but t o  find no present 

substant ia l  in jury.  a question which i s  not on review. The quest ion of  

competition from other suppl iers  such as  l icensed importers i s  pertinent t o  

tendency, however. [ 

. .  . .  . . .  
. .  . 

1 

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

P 
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I n  conclus ion, Corning i s  e s sent ia l l y  asking the Commission t o  find ( 1 )  . .  
that Sumitomo w i l l  s i gn i f i cant l y  increase i t s  import s a l e s  despite Sumitomo's 

import performance s ince 1900 and despite Sumitomo's construct ion o f  a U .S .  

f a c i l i t y  where it intends t o  produce f i b e r  f o r  the U . S .  market; and ( 2 )  that 

the domestic industry,  though presently unable t o  meet demand in  a rap id ly  

. .  

expanding market, w i l l  nevertheless be able t o  do so in the future.  The 

record does not j u s t i f y  a finding that these are both l i k e l y  t o  occur. FI 

finding to the contrary would be speculative. Textron permits a lower quantum 

of proof for showing substantial  in jury  o r  tendency to  substant ia l ly  injure in 

intellectual-property-based section 337 cases; it does not, however, permit 

speculation. ai 
Our determination o f  no v i o l a t i on  of  sect ion 337 i s  not a l icense to 

i m p o r t  infringing f i be r .  The Commission has found Corn ing ' s  patents va l i d  and 

infr inged.  The Commission does not condone patent infringement, but sect ion 

337 has elements in addit ion to the establishment of  the existence o f  un fa i r  

pract ices such a s  patent infringement which must'be s a t i s f i e d  before r e l i e f  

can be granted. I t  i s  w i t h  respect t o  those other elements that Corning has 

f a i l e d  to  make i t s  case. The matter o f  patent infringement p e ~  se i s  one 

so le ly  f o r  D i s t r i c t  Courts o f  the United States.  a/ 

21/ Speculation i s ,  o f  course, forbidden by the APn in  any event. I t  should 
Further, the ' 915  . b e k e p t  i n  mind that not a l l  Sumitomo f i be r  i s  infringing. 

Any in ju ry  to the '915 industry must occur by the time o f  expirat ion.  
The '451 patent expires i n  1993. a/ The Commission i s  aware o f  the f ac t  that the pract ice  of the ' 4 5 4  
process abroad does not constitute patent infringement under 35 U.S.C. 5 271 
and thus could not be redressed i n  a United States D i s t r i c t  Court. However, 
i n  this case a l l  the involved f iber  found to  be made abroad by the ' 454  
process has a l s o  been found t o  be covered by the ' 915  product patent. The 
unauthorized .sale of f i be r  covered by the ' 915  patent in  the United States 
does const i tute  patent infringement under 35 U.S.C. 5 271 and can be redressed 
in a United States  D i s t r i c t  Court. 

. .  . patent covering opt ica l .  waveguide f i b e r  per se expires in four  years ( '1909). 
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Views o f  Vice Chairman L iebe le r  . .  

The issue i n  t h i s  case i s  whether impor ta t ion  by respondent 

Sumitomo o f  o p t i c a l  waveguide f i b e r s  found t o  i n f r i n g e  v a l i d  

pa ten ts  owned by 'complainant Corning tends t o  cause subs tan t i a l  

i n j u r y  t o  t h e  domestic i 'ndust ry  t h a t  e x p l o i t s  those patents. The 

ALJ found t h a t  such impor ta t ion  lacked such a tendency. The 

Commission granted review and a f f i rmed  t h e  ALJ .  I dissent,  

b e l i e v i n g  t h a t  t he  m a j o r i t y  i s  i n c o r r e c t  both i n  i n t e r p r e t i n g  t h e  

law and i n  apply ing it t o  t h e  fac ts .  

Patents are, and should be, among the  most secure forms of  

i n t e l l e c t u a l  proper ty ;  p rov i s ion  f o r  t h e i r  p r o t e c t i o n  i s  embodied 

i n  our Const i tu t ion . '  Impor ta t ion  o f  a product which i n f r i n g e s  a 

v a l i d  patent  w i  11 al-q?gys af  f ec't t h e  patent holder adversely. I n  

depr i v ing  t h e  patent  awner o f  r o y a l t i e s  i t  reduces the  va lue o f  

' t h e  patent  and t h e  i n c e n t i v e  t o  i nves t  i n  developing and 

producing new products. More impor tan t ly ,  however, f a i l i n g  t o  

prevent such impor ta t ion  reduces t h e  i n c e n t i v e  o f  o thers t o  

1. U.S. Const. A r t .  I .  Sect. 8 provides, "The Congress s h a l l  have 
power. . . t o  promote t h e  progress o f  science and t h e  use fu l  a r t s ,  
by secur ing f o r  l i m i t e d  t imes t o  authors and inventors,  t h e i r  
exc lus i ve  r i g h t  t o  t h e i r  respec t i ve  w r i t i n g s  and discover ies.  I' 

- 1 -  

I 
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innovate, develop, and produce new products. The Commission 

should, therefore, employ its most lenient in ju ry  tes t  i n  Section 

e 3  537 patent, cases. 

There is  no reason why the Commission's standards i n  Section 

337 cases shou ld .d i f fe r  s i gn i f l cant l y  from those used by d i s t r i c t  

courts  i n  inte l lectual  property cases. I n  that forum there is  

s t r i c t  l i a b i l i t y  fo r  patent infringement; infringement alone 

j u s t i f i e s  an injunctjon. The economic rat ionale  fo r  providing 

.. 

protection of intel lectual  property r i g h t s  is  not dependent on 

whether infringement of those r i g h t s  is of foreign or domestic 

o r i g in .  The construction of elaborate and s t r i c t  injury te s t s  i s  

neither contemplated by the statute, nor does it  serve '  any 

publ ic  purpose. 

Infringements of intel lectual  property r i g h t s  present 

2.  "'The p i ra t ing  of these Cproductsl. ..can only have an adverse 
effect on competition i n  the development and manufacture of 
Cproductsl.. . . There w i l l  be l i t t l e  i ncent i ve 
for...manufacturers to  devote the months or years necessary-to 
develop a new.Cproduct1 it  the resu l t  of the i r  ingenuity and 
workmanship can be stolen so eas i l y  and the resultant product can 
be instantaneously undersold by the pirated copies.' " 

Bally/Midway Mfg. Co. v. USITC, 714 F.2d 1117, 1124 (Fed. 
C i r .  1983) (qubting approvingly from the ALJ's i n i t i a l  
determination). 

T -a. "Both . t h i s  couct and: the I T C  have acknowledged that the . .  . .. 
quantum of proof of injury is less i n  the context of patent, 
trademark, or copyrigbt infringement ... than i n  other types of 
unfa i r  trade practices, because the holder of the former type of 
r i g h t s  is ent i t led t o  exclude competitors ent i re ly  from us'ing the 
inte l lectual  property covered by those r i gh t s .  I '  Textron Inc. 
v. USITC, 793 F.2d 1019, 1029 (Fed. C i r .  1985). 

4. see text accompanying note 19 in f ra.  
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severe, at  times i n t r a c t a b l e ,  p r o b l e m s  f o r  t h e i r  o w n e r s .  T h e  

r i g h t s  are o f t e n  d i f f i c u l t  t o  d e f i n e  a n d  d e f e n d .  When a domest ic  

p a r t y  v i o l a t e s  ' a' p a t e n t ,  t h e .  o w n e r  c a n  o f t e n  o b t a i n  rel ief  i n  a 

federal d i s t r i c t  c o u r t .  A domestic i n f r i n g e r  i s  s u b j e c t  t o  

p e r s o n a l  j u r i s d i c t i o n  i n  a d i s t r i c t  c o u r t  a n d  c a n  b e  e n j o i n e d  

from f u r t h e r  ilieijal a c t i v i t y .  
. .  

I t  is h a r d e r  t o  p r o t e c t  i n t e l l e c t u a l  p r o p e r t y  r i g h t s  when 

t h e  i n f r i n g i n g  p r o d u c t  is  a n  i m p o r t .  J u r i s d i c t i o n  over t h e  * 

fi 
f o r e i g n  p r o d u c e r  i n  t h e  d i s t r i c t  c o u r t  i s  d i f f i c u l t  t o  o b t a i n ,  

a n d  e n j o i n i n g  t h e  c u r r e n t  i m p o r t e r  w i l l  o f t e n  b e  i n e f f e c t i v e  when 

t h e r e  are a v a r i e t y  of importers  a v a i l a b l e .  ' I n  a d d i t i o n ,  n o  . 

rel ief  i s  a v a i l a b x e  i n  federal  d i s t r i c t  c o u r t  f o r  v i o l a t i o n s  of 

7 
process p a t e n t s  by  i m p o r t s .  

T h e  C o m m i s s i o n  has a c o m p a r a t i v e  a d v a n t a g e  over t h e  d i s t r i c t  

c o u r t s  i n  d e c i d i n g  i n t e l l e c t u a l  p r a p e r t y  cases i n v a l v i n g  i m p o r t s  

b e c a u s e  i t  does n o t  n e e d  p e r s o n a l  j u r i s d i c t i o n ;  t h e  p r e s e n c e  of 

5. T h e  case sub_ j,ydhc_e is u n u s u a l  i n  t h a t  r e g a r d  i n  t h a t  S u m i t o m o  
. h a s  b u i l t  a s u b s t a n t i a l  f a c i l i t y  i n  t h e  U n i t e d  States.  

6. N e i t h e r  Res; J u d i c a t a  n o r  Col la tera l  E s t o p p e l  w i l l  a p p l y  t o  a n  
importer who was n o t  a p a r t y  t o  a n  a c t i o n .  H e n c e  u n l e s s  t h e  
o w n e r  of t h e  i n t e l l e c t u a l  p r o p e r t y  r i g h t  c a n  j o i n  a l l  p o t e n t i a l  
importers of  t h e  i n f r i n g i n g  . i m p o r t ,  h e  w i l l  have t o  l i t i g a t e  
separate a c t i o n s ;  a g a i n s t  e a c h  i n f r i n g e r .  , .. . 

7 .  T h e  i m p o r t a t i o n ,  sa le  or u s e  w i t h i n  t h e  U.S. of  a p r o d u c t  made 
i n  a n o t h e r  c o u n t r y  by a process p a t e n t e d  i n  t h e  U.S. is n o t  a n  
i n f r i n g e m e n t  of  t h e  process  p a t e n t .  35 U.S.C. 271 (1982). An 
amendment t o  the s t a t u t e  w h i c h  w o u l d  have made i t  a n  i n f r i n g e m e n t  
was r e j e c t e d  by t h e  S e n a t e  i n  t h e  l a s t  s e s s i o n .  SEE 28 P a t e n t  
T r a d e m a r k  & C o p y r i g h t  J o u r n a l  716 (BNA lO/18/84). 

' .. 



impor ts  i s  s u f f i c i e n t  t o  ob ta in  a hear ing be fore  t h e  Commission. 

The Commission may a l s o  exclude t h e  of fending product, a f a r  more 

c e r t a i n  and e f f e c t i v e  remed.y than an i n j u n c t i o n  against  a 

p a r t i c u l a r  person. Moreover, t h e  Commission decides cases more 

r a p i d l y  than any d i s t r i c t  court.8 Th is  i s  p a r t i c u l a r l y  important 

when money damajes w i l l  not  be-an e f f e c t i v e  remedy. I n  t h e  case 

of i n f r i n g i n g  impor ts  t h i s  i s  l i k e l y  t o  be t h e  case; damages are  

speculat ive,  and t h e  p a r t y  over whom j u r i s d i c t i o n  can be obtained 

w i l l  o f t e n  b e  judgment proof.  The Commission's power t o  i ssue 

quic1::ly an exc lus ion order i s  t h e  pr imary reason why complainants 

choose t h i s  forum. I see no reason, e i t h e r  i n  l o g i c  or law, why 

we should p lace an unnecessary burden i n  the  form of an unduly 

r i go rous  i n j u r y  t e s t  i n  t h e i r  path. By apply ing a s t r i c t e r  

i n j u r y  t e s t ,  t h e  Commission m a j o r i t y  a l lows f o r e i g n  manufacturers 

and impor ters  , to engage i n  behavior p roscr ibed t o  domestic 

p a r t i e s  There i s  no p o l i c y  reason f o r  t h i s  anomaly. 

The actual  app l i ca t i on  of  t he  Sect ion 337 i n j u r y  and 

tendency tc im ju re  standards i n  patent  cases has been s i m i l a r  t o  

the  staridards used by d i s t r i c t  cour ts .  For example, i n  

Bg&ly/Yl,lway t h e  CAFC quoted from the l e g i s l a t i v e  h i s t o r y :  

Cwlhere un+a.ir methods and ac ts  have r e s u l t e d  i n  Cqncg1-yabi.g I I  < 

. , . l.osses of: sales, a tendency t o  s u b s t a n t i a l l y  in j .u re  such i n d u s t r y  
. .  . .  . , '.. . .. ' 

8. The Commirssion m u s t  conclude Sect ion 937 cases w i t h i n  twelve 
months from the  p u b l i c a t i o n  of  n o t i c e  o f  i n v e s t i g a t i o n  i n  t h e  
Federal Regis ter ,  o r  i n  mor'e complicated cases, w i t h i n  eighteen 
months. 19 U.S.C. 1337(b) ( 1 )  . (1982). 
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9 has been establ ished.  I' 

Moreover, t h e  Commission has s ta ted  t h a t  when a patent has 

been infr inged;. "any evidence o f  l o s t  sales. .or ac ts  t h a t  would 

. .  

lead t o  l o s t  sales,. . . is  p roba t i ve  of whether the  i n f r i n g i n g  

impor ts  have an, .e f fect  o r  tendency t o  s u b s t a n t i a l l y  i n j u r e .  11 10 

Complainant i s  requ i red  . t o  demonstrate o n l y  t h a t  respondents' 

i n f r i n g i n g  impor ta t i on  or  s a l e s  a re  l i k e l y  t o  r e s u l t  i n  i n j u r y  t o  

t h e  domestic indus t ry .  l1 Corning has met t h a t  burden. 

The mistaken view t h a t  Congress intended t h e  Commission t o  

apply  an i n j u r y  t e s t  i n  Sect ion 337 determinat ions as s t r i c t  as 

t h e  one employed i n  anti-dumping and coun te rva i l i ng  duty  

i n v e s t i g a t i o n &  m a y  o r i g i n a t e  i n  t h e  f a c t  t h a t  both p rov is ions  are  

p a r t  of t h e  TarifQ Act crf 1930. That view ignores, however, t h e  

na ture  of t h e  ac ts  which Sect ion 337 i s  intended t o  address. 

Those ac ts  a re  wrongs agd are  u n i v e r s a l l y  recognized as such. 

They would be act ionable under domestic t o r t ,  con t rac t ,  

trademark, capyr igh t ,  patent,  o r  a n t i t r u s t  l a w .  This  is i n  sharp 

9. 714 F.2d a t  +1124 !quot ing Trade Reform Act of  1973, H.R. 
Rep. Pin. 571, "3rd Cung. 1st  Sess. 7 8  (1973) (emphasis added). 

' 10. Cer ta in  T r o l l e y  Wheel Assemblies, Inv. No. 337-TA-161, .USITC 
. .  Pub. IS!:% a t  I 1  rl'7B.4,. , In .Tyoliey WhseLs, t h e  Commission found 

. . _ .  . . . "p'atent' infr inyeihent, '  and , i n  s p i t e  of t r i f l i n g  imports, found a 
tendency t o  i n j u r e  and issued a general exc lus ion order. 

11. Cer ta in  Cube Puzzles, Inv.  No. 337-TA-112,' USITC Pub. 1354 
a t  33 (1983).  I n  Cube ryzq&es, t h e  Commission found in f r ingement  
o f  a r e g i s t e r e d  trademark, f a l s e  representat ion,  and passing o f f  
o f  l ook -a l i ke  Rubic 's  Cubes, and issued a general exc lus ion order 
b a r r i n g  t h e  impor ta t i on  of  a l l  i n f r i n g i n g  cubes. 



contrast to the acts covered by the anti-dumping and 

countervailing duty provisions of Title VII. Dumping and 

Unl i ke 12 Subsidization 'are not wrongs in the same -sense. 

infringements of intellectual . property rights which are 

unlawful and in some cases may be crimes under other federal 

statutes, l 4  dumping and subsidization are neither criminal 

13 

offenses nor are they unlawful. Rather, they are acts against 

which the United States levies countervailing and antidumping 

duties'' for the benefit of those who- have suffered adversely 

from subsidized and dumped imports. 

It is not likely that Congress gave the Commission 

jurisdiction over 'Section 337 actions so it could apply the 

sgbs$an$I.-:<g injury analysis of Title VI1 cases to intellectual 

property infringements. Rather, it is the procedural character 
( I -  

of Commission determinations that is most important in protecting 

intellectual property rights from infringement 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. See, e.cr., Eindleberger, 
Charles F. .r ~g,~err~afj-nna~ Ec_on_omics (1778). c. 8. 

' 13. 17 U.S.C. 1337(aj (1982). "Unfair methods of competition and 
unfair acts in the importation of articles int.0 ,the' United 
States.. . q e  . d e c l a r e d  .unlaw+ul.. . . I '  

14. Egg, erg..? 17 U.S.CI 506 (1982) (declarinj willful copyright 
violations to be a criminal offense and establishing criminal 
penalties) and 15 U.S.C. ' 1  & 2 (1982) (The Sherman Act, declaring 
certain trusts, restraints of trade, and monop,olization to be 
unlawful and subject to criminal penalties). 

, .. . -  . .  . .  

15. 19 U..S.C. 1671-78 (1982). 
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. .  

Commission i s  s imply  a more e f f i c i e n t  forum than a d i s t r i c t  c o u r t  

i n  such cases. 

. .  
The m a j o r i t y  has a l so  i n c o r r e c t l y  i n t e r p r e t e d  the  f a c t s  i n  

t h i s  case. Sumitomo r e c e n t l y  completed cons t ruc t i on  o f  a f a c t o r y  

i n  t h e  Uni ted States t o  produce t h e  same s o r t  o f  f i b e r s  t h a t  a re  

t h e  subject  o f  Corning's c'omplaint. Thus, , i t  might be argued 

t h a t  the i n f r i n g i n g  f i b e r s  a re  no longer l i k e l y  t o  enter t h e  U.S. 

market as imports.Ct*fttbtbbtttXtStffttXtttttttt3 Therefore t h e  
..' 

completion o f  Sumitomo's domestic p l a n t  does no t  s igna l  an end t o  

t h e  impor ta t ion  of  i n f r i n g i n g  f i b e r s .  The d ispute  has n o t  been 

mooted. 

Sumitomo's imported and domestically-produced f i b e r s  have a 

s y n e r g i s t i c  impact on the  Americaci market. Sumitomo's marketing 

o f  i t s  imported f i b e r s  supports the  market f o r  i t s  domestic 

f i b e r ,  and v i c e  versa. C t X t t t t f t k t t X t X t t S t t t X t t t s X S 3  t he  

a v a i l a b i l i t y  o f  an assured stream o f  imports w i l l  reassure 

customers o f  t h e  r e l i a b i l i t y  o f  Sumitomo, a new en t ran t  t o  t h i s  

market, as a supp l ie r ,  and thereby make i t s  domestically-produced 

f i b e r s  more a t t r a c t i v e  t o  consumers. A l l  of Sumitorno's expected 

f u t u r e  s a l e s  o f  domest ical ly produced f i b e r s  are the re fo re  i n  

p a r t  made poss ib le  by i t s  i n f r i n g i n g  imports.  Thus, Sumitomo's 

. .. . '. i.mports. have a tende'ncy . t o  cause subs tan t ia l :  i n j u r y  even under, a 
. . .  . .  

r e1  a t i v e l  + s t r i c t  t e s t .  

Fur ther ,  t he  completion of Sumitomo's U.S. p lan t ,  r a t h e r  

than' s i g n a l i n g  'an end t o  imports, may r e s u l t  i n  t h e i r  

- 7 -  



i n c r e a s e . C ~ t t t d t t X t t ~ d * d * * ~ ~ * * l T h u s  t he  i n f r i n g i n g  impor ts  w i l l  

h u r t  Corning bo th  d i r e c t l y ,  through increased l o s t  sa les  t o  

imports, and i n d i k e c t l y ,  by inc reas ing  Sumi.tomo's sa les o f  i t s  

domestic product. 

The magnitude o f  SumitomoLs impor ts  a re  c u r r e n t l y  small. We 

m u s t  keep i n  mind, however, khat Sect ion 337 i s  designed t o  

a r r e s t  u n f a i r  methods o f  compet i t ion i n  t h e i r  inc ip iency .  l6 The 

o p t i c a l  wave guide f i .ber i n d u s t r y  i s  i n  i t s  infancy. Its 

expected f u t u r e  growth i s  both great  i n  s i z e  and uncer ta in  i n  

form. Un l i ke  mature i n d u s t r i e s  such as autos or s tee l ,  t he  

. .  

market f o r  o p t i c a l  wave guide f i b e r s  may increase ten- fo ld  i n  'a 

few years, and take a v a r i e t y  of  t w i s t s  and t u r n s  i n  terms o f  

product app l i ca t i ons  and cha rac te r i s t i cs .  Sumitomo's t i n y  market 

share t h i s  year m a y  qu i ck l y  grow large.  Sumitomo's access t o  the  

domestic market may ,3150 prov ide i t  w i t h  i n fo rma t ion  t h a t  w i l l  

a l l ow  i t  t o  i n j u r e  Codning's f u t u r e  exp1oi tat . ion o f  i t s  patents.  

Respondents' asser t ions t o  the  cont ra ry  notwithstanding, t he  

Com,mizsion need no t  l i m i t  i t s e l f  s o l e l y  t o  t h e  e f f e c t  o f  f u t u r e  

16. See Cer ta in  Surveying Devices, Inv.  No. 337-TA-68, a t  Z3-34 
(1980)" I n  an e a r l i e r  case the  respondent's device had been 

... . found t o  i n f r i n g e  a patent and was excluded. The manufacturer 
redesigned t h e  product and sought advice from the  Commission. 
The redesigned product, although i t  had no t  been imported f o r  
s a l e  i n  t h i s  country, was found t o  v i o l a t e  t h e  patent and was 
excluded from t h e  country. 

17. See Cer ta in  T r o l l e y  Wheel Assemblies, Inv. No. 357-TA-161, 
U S I T C  Pub. 1605 I n i t i a l  Determination a t  63 (1984) and cases 
c i t e d  there in .  

' .. 
- 8 -  



. .  

impor ts  or sales. l7 The i n f r i n g i n g  impor ts  have already caused 

subs tan t i a l  i n j u r y  t o  t h e  domestic indus t ry ;  they have enabled 

Sumitomo t o  1earn'aboLtt t h e  character of t h e  American market. 

Sumitomo has b u i l t  a f a c t o r y  i n  - t h e  Uni ted Sta tes  because i t  

be l i eves  i t  can success fu l l y  market i t s  product  here. It gained 

va luable experience and in fo rmat ion  by t e s t i n g  t h e  market through 

imports. Thus, those * impor ts  have a l ready severely damaged 

Corning. 

A f i n d i n g  of  i n j u r y  would accord w i t h  b o t h '  Commission 

precedent and t h a t  of  our rev iewing cour t .  The CAFC has 

genera l l y  t a c i t l y  de ier red t o  t h e  judgment o f  t h e  Commission on 

f a c t u a l  determinat ions of  i n j u r y .  One o f  t h e  few cases where i t  

18 
reversed the  Commission was .hll.yLML!way MfjL Cg- yL USITC. 

I n  t h a t  case t h e  Commission determined t h a t  t h e  Pac-Man. i n d u s t r y  

had been i n j u r e d ' b y  i n f r i n g i n g  imports, and t h a t  the  Rally-X 

i n d u s t r y  had not .  The Commission based i t s  Rally-X determinat ion 

on the  +.act t h a t  there  was EO longer a domestic i n d u s t r y  

manufacturing Rally-X machines. The Commission went on t o  

conclude t h a t  a hypothe t ica l  Rally-X i n d u s t r y  could not have been 

in ju red .  The Commission he ld  t h a t  complainant BallyIMidway was 

not  e n t i t l e d  t o  r e l i e f  under Secti.an 337 because a domestic 

i n d u s t r y  was no longer i n  ex is tence when i t  decided t h e  case, 

having been destroyed by trademark and copyr igh t  i n f r i n g i n g  
. .  

impor ts  o f  t h e  v ideo game, Rally-X. I n  reve rs ing  t h e  Commission, 

18. 714 F.2d 1117, 1124 (Fed. C i r .  1983). 



. . .  

t h e  C A F C . s a i d ,  " L i l t  is  most u n l i k e l y  t h a t  C o n g r e s s ,  w h i c h  

e n a c t e d  section 337 t o  ' p r e v e n t  e v e r y  t y p e  a n d  form o f  u n f a i r  

p r a c t i c e '  , a n d  t o  p r o v i d e  'a more a d e q u a t e  p r o t e c t i o n  t o  A m e r i c a n  

i n d u s t r y  t h a n  a n y  a n t i - d u m p i n g  s t a t u t e  t h e  c o u n t r y  h a s  e v e r  

h a d C , I '  i n t e n d e d  t h e  s t a t u t e  t o  h a v e  s u c h  a b i z a r r e  e+fect. 

S e n .  Comm. o n  ' F i n a n c e ,  S. Rep. No. 595, 6 7 t h  Cong. 2 d  Sess. 

3 (1922) 

.. , 

( a c c o m p a n y i n g  T a r i f f  A c t  of 1922). I1 19 

B e c a u s e  t h e  C o m m i s s i o n 7 s  d e t e r m i n a t i o n  was i n t e r n a l l y  

i n c o n s i s t e n t ,  t h e  B a l l y / M i d w a y  c o u r t  c o u l d  n o t  affirm t h e  

C o m m i s s i o n  a n d  d e f e r  t o  its d i s c r e t i o n  on t h e  f i n d i n g  of no 

i n j u r y  t o  R a l l y - X .  B a l l y / M i d w a y ' s  p e r c e n t a g e  losses on  Fac-Man 
. .  

sales w h e r e  the C o m m i s s i o n  g r a n t e d  relief were n o  g r e a t e r  t h a n  

i t s  losses o n  Rally-X. T h e  court c o u l d  h a r d l y  u p h o l d  b o t h  t h e  

f i n d i n g  of n o  i n j u r y  t o  R a l l y - X  a n d  t h e  f i n d i n g  of i n j u r y  t o  

F'ac-Man. F o r c e d  t o  c h o o s e ,  i t  o p t e d  t o  p r o v i d e  rel ief  f o r  

R a l l y - X .  I n  r e % , e r s i n g  t h e  C o m m i s s i o n ,  t h e  court  s t a t e d :  "Whe.re 

the u n f a i r  practice i s  t h e  i m p o r t a t i o n  o f ' p r o d u c t s  t h a t  i n f r i n g e  

, 

a d o m e s t i c  i n d u s t r y ' s  c o p y r i g h t ,  t r a d e m a r k ,  or p a t e n t  r i g h t ,  e v e n  

a r e l a t i v e l y  small 105s of sales may e s t a b l i s h ,  Ltrlder S u ~ ~ t i ~ r i  

--c 2 0 
. ~ ~ 7 ( a 3  t h e  r e q u i s i t e  i n j u r y " .  

19 .  Id, at  1 1 2 1 - 2 2 .  

20. Id_, at 1124. 

21. A l l  r e f e r e n c e s  i n  t h i s  o p i n i o n  t o  t h e  r e a s o n i n g  of  t h e  
ma jor i ty  are based on c o n j e c t u r e .  Some members  of t h e  C o m m i s s i o n  
w i l l  no.t e x c h a n g e  d r a f t  o p i n i o n s  p r i o r  t o  p u b l i c a t i o n .  



The .ma jo r i t y  r e s t s  i t s  determination" i n  t h i s  case on 
c.)cl 

lext_ron, LEEr Vr USITC.~~ ----- Textron appealed an I T C  determinat ion 

tha t :  ( 1 )  i t  d i d  no t  have a common law trademark r i g h t  t o  the  

phys ica l  conf i g u r a t i o n  and outward appearance o f  i t s  v e r t i c a l  

m i l l i n g  machines; and (2)  t h a t  any i n j u r y  caused by in f r ingements 
. .  

of Textron's reb i s te red  trademarks of i t s  machines and f a l s e  

adve r t i s i ng  of  t he  imported machines p o r t r a y i n g  them w i t h  

p i c t u r e s  of Textron's machines, was insubs tan t i a l .  The Textron 

cou r t  a f f i rmed the  Commission and d i d  no t  ove r tu rn  Bally/Midwav. 

I n  t h a t  respect 1g:Ltron i s  one o f  t n e  vast m a j o r i t y , o f  cases i n  

which the  CAFC ha5 deferred t o  t h e  judgment o f  t h e  Commission on 

questions t h a t  are no t  s t r i c t l y  mat ters  of s t a t u t o r y  

const ruct ion,  b u t  ra the r  a re  exerc ises o f  t h e  Commission"s 

exper t i se  and d i sc re t i on .  It i s  p a r t  of a l i h e  of cases i n  which 

t h e  cou r t  has a f f i rmed the  Commission and found a way t o  

. .  , ' .. . - .  , 

- 1 1  - '. . 



23 
r a t i o n a l i z e  the  I T C ' S  determination. 

Even i f  th.e Textron cou r t  was no t  merely seeking to j u s t i f y  

t he  CommissiorVs determination, bu t  was making an independent 

judgment on t h e  issue o$ i n j u r y ,  t h e  case su_b_ j u d i c e  i s  c l e a r l y  

dist inguishable. .  A f t e r  d isposing of t h e  grea t  bu lk  of 

complainant Textron's trademark claims, t h e  c o u r t  w a s  l e f t  w i t h  

" un fa i r  a c t s  o f  t he  respondents consistEing3 s o l e l y  o f  f a l s e  

adve r t i s i ng  by 12 f i r m s  and infr ingement o f  t h e  reg i s te red  

trademarks 'Br' idgeport' and ' Q u i l l  Master' by two f i r m s .  l I z 4  The 

cou r t  then noted t h a t  t he  un fa i r  ac t  o f  f a l s e  adve r t i s i ng  was a 

l e s s  serioc.ic, i r l f r ingement of complainant 's r i g h t s  than a patent 

or trademarl.:: infr ingement,  and t h a t  t he re fo re  c la ims based on 

such u n f a i r  a c t s  had t o  meet a higher i n j u r y  standard i n  order t o  

get r e l i e f  under Sect ion 337. The cou r t  found that Textron had 

23. See, e,.,.,, Schaper M f g .  Co. v. CISITC, 717 F.2d 1368 (Fed. 
C i r .  1983), i n  which the  cour t  a f f i rmed the  Commission's f i n d i n g  
of no domestic indus t ry ,  and d is t ingu ished such a f i n d i n g  from 
the  Cornmission's f i n d i n g  of  s u f f i c i e n t  domestic a c t i v i t y  t o  
c o n s t i t u t e  a domestic i ndus t r y  i n  Cer ta in  Cube Puzzles, Inv. No. 

1334 (1383), Cer ta in  A i r t i g h t  Cast I r o n  
Stove.s, I n v .  No. 337-Tk-69, USITC Pub. 1126 (1981) and Cer ta in  
Air l .ess P a i n t  Spra.? Pumps? Inv. No. 337-TA- 90, USITC Pub. 1199 
(19815. I n  ScQaeer t h e  domestic complainant was engaged i n  the  
design and qua1it. j con t ro l  o f  imported t o y  t rucks.  The 
d i s t i n c t i n n  between the  extent  of  t he  domestic a c t i v i t i e s  of  t he  
complainants' domestic a c t i v i t i e s  i n  the  other  t h r e e  cases, i&bg 

.. Fu;,g,Lgs. i.n. ? a r t  i ccil  au:? wi.th: t h a t  o f  Schaper 7:  was quesf i  onable a t  
hest. I n  Ch!ue W?-;,i-es, comp1,ainant's on ly  domestic a c t i v i t y  was 
the  spot thecC::ing and packaging o f  t he  imported cubes? wh i l e  i n  
S teyes  and Qxt-y hmen i t  consis ted of  warranty r e p a i r s  of  
imported products.  Nevertheless, t h e  CAFC managed.to r e c o n c i l e  
these determinat ions.  I n  doing so, t h e  cou r t  appl ied,  a t  l e a s t  
i n  p a r t ,  an 'abuse o f  d i s c r e t i o n 9  standard. I& a t  1575. 

24. 753 F.2d a t  1028. 

77 .i8.-.7-Tk- 1 12 1JS I TC F ~ i b  . 



27 
f a i l e d  t o  meet t h i s  s t r ic ter  s t a n d a r d .  W i t h  r e s p e c t  t o  t h e  

i n j u r y  s u s t a i n e d  as  a r e s u l t  of t h e  t r a d e m a r k  i n f r i n g e m e n t ,  i t  

s t a t e d ,  " E t l h e  + e c o i d  s h o w s  t h a t  no a t t a c h m e n t s  b e a r i n g  t h e  

i n f r i n g e d  e Q u i l l  Master' t r a d e r n a r k  h a v e  b e e n  i m p o r t e d ,  C a n d l  t h a t  

a m i n u s c u l e  number of m a c h i n e s  b e a r i n g  t h e  ' B i g p o r t s  mark were 

i mpor t e d  . 26 " . 

The facts i n  t h i s  case are far  d i f f e r e n t .  I n  I e x t r o n ,  t h e  

CAFC was d e a l i n g  w i t h  vertical m i l l i n g  m a c h i n e s ,  a p r o d u c t  t h a t  

h a d  b e e n  o n  t h e  m a r k e t  f o r  o v e r  h a l f  a c e n t u r y ,  a n d  for  w h i c h  

i n f r i n g i n g  sales were ' m i n u s c u l e 3  a n d  s h o w e d  n o  p r o s p e c t  of 

i n c r e a s i n g  s u b s t a n t i a l l y .  The i n s t a n t  case i n v o l v e s  a p r o d u c t  o n  

t h e  t e c h n o l o g i c a l  f r o n t i e r .  Sales of t h e  i n f r i n g i n g  f i b e r s  

a l t h o u g h  small, are n o t  i n s u b s . t a n t i a 1 ,  a n d  p o s e  a very  real 

t h r e a t  t o  C o r n i n g .  

I b e l i e v e  t h a t  S u m i t o m o ' s  i n f r i n g i n g  i m p o r t s  h a v e  t h e  e f fect  

a n d  t e n d e n c y  t o  d e s t r o y  or s u b s t a n t i a l l y  i n j u r e  a n  i n d u s t r y  i n  

t h e  U n i t e d  States  a n d  I would  i s s u e  a l i m i t e d  e x c l u s i o n .  
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INITIAL DETERMINATION 

No. 337-TA-189 
C n 

P -  
Pursuant to the Notice of Lnvestigation i n  this  matter ( 4 9 3 e b s  

Reg. 15287, A p r i l ,  18,,19841, this  i s  the Administrative Law Judge's i n i t i a l  

determination under Rule 210.53 of t h e  Rules of  Practice and Procedure of  

this  Cammission, 19 C.F.R. 8 210.53. The Administrative Law Judge hereby 

determines, a f ter  a review of the briefs  of the parties and of the record 

developed a t  the hearing, t h a t  there i s  no violation of Section 337 of the 

T a r i f f  Act o f  1930, as amended, 21 i n  the unauthorized importation in to  

the United States ,  and i n  the sale o f  certain optical waveguide fibers by 

reason or ariegea inrringement or ciatms I ana z or U.S. Letters Patent 

l o .  3,659,915 and claims 1 and 8 of U.S. Letters Patent No. 3,933,454, 

vith the effect or tendencv t o  destroy or in jure  substantially an industry 

ef f ic ient ly  and economical Iv  operated i n  the United States.  

*I I9 U . S . C .  51337, hereinafter 5 337 .  - 
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PROCEDURAL HISrORY 

On March 7 ,  1984,  Corning Glass Work8 (Corning) pursuant t o  6 337 of t h e  

T a r i f f  A c t  f i l e d  a camplaint w h i c h  sought an exclusion a g a i n s t  t h e  importation 

and Bale in the United S t a t e s  of o p t i c 8 1  waveguide f i b e r s  produced and sent t o  

t h e  United S t a t e 8  in cabled and uncabled form by Sumitorno E l e c t r i c  Indu8tr ie8 ,  

Ltd. (SEI). Certain of these Optical  w8veguide fiber8 Were s a i d  t o  infringe 

Corning's United S t a t e s  Patent  No. 3,659,915 ( '915 p a t e n t )  which i r  I product 

patent and a l l  of  t h e s e  f i b e r s  were s a i d  t o  be made by a proces6 which 

infringed Corning's United S t 8 t e 8  Patent  No. 3 , 9 3 3 , 4 5 4  ('454 p 8 t e n t )  which i 8  

a proce8s patent.  The effect or tendency of t h e r e  unfair t t 8 d e  pactices -6 

al leged t o  s u b s t a n t i a l l y  i n j u t e  t h e  domestic industry in optic81 mveguide 

f i b e r s  based on t h e  '91: and '454 patents .  

Having considered t h e  complaint, t h e  United S t a t e 8  Intetrutiorul h a d e  

Colamf88iOn (C-i88fOn), aL1 Apri l  5 ,  1984,  otdered, pUZSU8nt t o  8UWctim (b) 

of  4 337,  t h 8 t  an i a v e r t i g a t i o n  be i n s t i t u t e d  t o  determine whether there ir  8 

Violat ion o f  subaaction ( a )  o f  section 337 in t h e  unlawful Lmportation of 

certain o p t i c a l  waveguide fiberr into  t h e  United S t a t e s ,  or in theit 8.18, by 

zea8on o f  a l leged infringaaent of claims I and 2 of t h e  '915 p8tent and claims 

1,  3 and 8 of t h e  '454 p a t e n t ,  the effect OX tendency of w h i c h  i 8  t o  destroy 

02 rubut .nt ir ly  i n j u r e  an indurtty,  e f f i c i e n t l y  and ecoaomcially oper8tedt in 

t h e  United S t 8 t e 8 .  

t h e  Federal  ROgi8teZ or. April i 8 ,  1984, 49 Fod. Rcg. 15287. W i t h  respect t o  

t h e  '454 p a t e n t ,  C o r n i q  has since l i m i t e d  t h e  claims in is8ue t o  Claims I and 

8 (PP SO) .  

The Notice of I n v e r t i g a t i o n  w8s i88ued and publirhed i n  

Complainant Corning is a cozpor8tion organized and e x i s t i n g  under t h e  

law8 of t h e  S t a t e  of 

buSinOBB 8t  Houghton 

N e w  York. 

Park, Corning, ' N e w  York 14830 (FF 3 ) .  

It has i t a  pxincipal  office a d  pl8Ce of 

1 



The fo l iowing pa. - eo wete Mmed a s  respondents ii. - ne Notice of 

Inves t igat ion  : 

Strmitano E1cctric Industr ies ,  L td .  
1 5 ,  Kitahama 5-chome 
H i g 8 S h i - k ~ ~  -aka 5 4 1 ,  Japan 

SPmftomo E l e c t r i c ,  U . S . A . ,  Inc.  (SEUSA) 
551 M8diron Avenue 
New York, New York 10022 

(PP 4 ,  5, 6 )  

On May 6 ,  1984,  Paul J. Luckern was derignated t o  preside a8 t h e  

AQninist tat ive  L 8 w  Judge over t h e  i a v e s t i g 8 t i o n .  On Mly 25, 1984, a 

prelimanary conference vas h e l d  before t h e  Judge. 

b e h a l f  of a l l  parties. Order No. 7, issued on June 5 ,  1984, ret forth a 

schedule fot t h e  inves t igat ion  and the hearing. 

App8ar8nCes were made on 

On April  i 4 ,  1984, Corning moved t o  d i raual i fy  the l 8 w  firm repte8enting 

respondents on t h e  patent  aspect8 of t h e  inves t ig8t ion .  Order No. 8,  is8u.d 

on June 1 ,  i984 ,  denied a motion by respondents t o  suspend dimovery until tbe 

r e s o i u t i o n  of Corniag's motion. Ordet  No. 1 0 ,  ismad oa JUM 11, 1984, 

1 

granted Corning's motion t o  disaualify.  

Qn July 6 ,  1984, tespondents moved t o  have t h i s  i n v e s t i g 8 t i o a  d8sigzut.d 

as "mora complicated." T h i s  motion war based upon the alleged dfff icul t ios  

encountered by tespondents due t o  t h e  d i s a u a l i f i c a t i o n  of their original 

patent  counsel.  Order No. 18,  issued on July 20 ,  1984, denied respondents' 

motion. On September 25, i 9 8 4 ,  t h e  Commission denied reapondentst a p p l i c a t i o n  

for i n t e r l o c u t o r y  review of  Order No. 18.  

On September 2 4 ,  i 984 ,  ztopondents f i l e d  a second motion s e a k i n g t o  h8Ve 

t h i s  i n v e s t i g a t i o n  designated as "more complicated." T h i s  motion w88 bared 

upon alleged discovery probiems vhich respondents were f a c i n g  from b o t h  

Corning and various non-parties.  In  Order NO.  3 7 ,  i ssued October 3 ,  1984, t h e  

A b i n i s t t a t i v e  L a w  Judge denied t h i s  motion. 

Order No. 4 0 ,  i ssued on October 5, 1984, granted t h e  p.Xtier' joint 

motion t o  modify t h e  preheating and hearing r c h e d u h s  t o  ptooide 8 d d f t i O M l  

2 



time for completion of' 

and prehearihg briefs. 

iscovery and orderly preparatsc >f witaess statements 

I n  Order No. 5 2 ,  issued October 19, 1984, t h e  At3ninistrative L a w  Judge 

- reauested tbe' C-ission t o  seek immediate court enforcement of a s u @ o c ~  

directed to a 0011-party, Ricsson Inc. On Novemkr 2 ,  1984, t h e  Colmnission 

directed i t s  General Counsel t o  seek court enforcement of a portion of t h e  

sukponea. An order t o  Ericsson Inc .  t o  show cause why t h e  subpoena , as 

modified, should not be enforced was thereafter issued by t h e  U S .  District  

Court for the District of Coiirmbia. I n  Order No. 59 ,  issued November 1 5 ,  

1984, the Administrative L a w  Judge c e r t i f i e d  t o  t h e  Commission respondents' 

motion for reconsideration of t h e  Conmission's l i m i t e d  enforcement of t h e  

Ericsson, Inc. subpoena. On Decrmber 19, 1984, t h e  Caaamis8ion denied the 

motion. 

A prehearing conference was h e l d  on October 31,  1984, and t h e  hearing i n  

t h i s  investigation connatnced on November I ,  1984. 

counrei for Corning, respondents SEI and SEUSA,  and the Cornmiasion 

investigative attorney. The hearing concluded on November 16,  1984. 

Appearances were made by 

The xecotd was reopened on November 3 0 ,  1984 for t h e  limited purposes of 

recdving testimony on a British counterpart patent of t h e  '935 patent and 

hearing arguments w i t h  respect t o  admisibility of deposition testimony. 

The Cammission has 2 personam jurisdiction over a l i  the parties t o  t h i s  

inVe8tigation. 

investigation (FF 1 ) .  It has i n  rem and subject  matter juzisdiction under 19 

U.S.C. 6 1337 since the aiieged unfair methods o f  competitioa and u n f a i r  ac t s  

involve the importation of opticai waveguide fibers into t h e  United States. 

(FF 2 )  

A l l  parties have appeared and l i t igated t h e  issues i n  t h e  

The economic issues have been briefed by the Commission investigative 

attorney and the patent a n d  economic issues have been briefed by Corning and 

respondents. 

prrt ies .  The matter i s  now ready for decision. 

Related proposed f i n d i n g s  of fact have been submitted by t h e  

3 



mi8 Initial Dcte .nation is based upon the entix :.cord of  the 

procaeding8, including the evidentiary record compihd at tk fiml 

ho8ring,the oxbibit8 admitted into the record at the final boaring, and the 

ptopoood finding8 of fact and conclu8ions of law and supporting memoranda 

filed by tbo p8rtie8. The AQninirtt8tioe L8w Judge ha8 8L.o taken into 

account h i 8  observ8tion of the witne#8eS who appearod bofore him 8nd their 

deme8nor. Roposed findings not herein adopted, either in the form submitted 

Or in 8Ub8taUCOt are rejected either as unmpported by tbo evidence, involving 

imm8teria: matters or as cumulative. 

The findings of fact include references to Supporting evidontiaty item8 

in the record. 

testimony and exhibits supporting the finding8 of fact. 

Such reference8 are inteadod to 8orvo a8 g9id.8 to tbo 

4 



OPINION 

Nature o f  t h e  Action 

C O r P f n g  h8s 8raerted t h a t  respondents SEI and SEUSA have committed unfair 

acts by the importat ion-of  o p t i c a l  w8veguide fibers which infringe claims 1 

and 2 of Corning's '935 patent and which are  made by a process which infrnges 

Corning a l s o  a s s e r t s  t h a t  respondents' unfair  a c t a  have t h e  effect and 

tendency t o  m b s t a n t i a l i y  injure a d o m a t i c  industry within the meming of 

Sect ion 337 of t h e  Tariff A c t .  

Respondents coatend t h a t  each of the '915 and '454 p a t e n t s  are 

unenforceable because of3actiona by Coming before t h e  United States Patent  

8nd h8dcmark Office during t h e  proracution of the applic8tioru which l e d  t o  

fhese p8tents.1/ Respoddents further  contend t h 8 t  e8ch of  t h e  '915 8nd '454 

p8tents is  i n v 8 l i d  under Sect ions  1 0 2 ,  103 8nd 112 o f  35 U.S.C. As8uming 

arguendo their v a l i d i t y ,  respondents contend they do not infringe the '915 8nd 

'454 g a t c n t s .  

Respoadents 8 h O  contend t h 8 t  Corning h a 8  failed t o  ert8blish that any 

U.S. actlvit ier  of Corning or Corning's Iioensees under t h e  c l a h s  in i s s u e  of 

the '915 8nd '454 patents  c o n s t i t u t e  an industry In t h e  United S t a t e s  as th8t  

phr.80 ir  u8ed in Section 337; that assuming, arguendo, an industry ia t h e  

Waited St8ter does e x i s t  w i t h  respect  t o  t h e  claims i n  issue, it ia c l e a x  

under CgQmirrion precedefit ,  t ha t  

- I/ Respondents' aiiegrtion, irc t h i s  i n v e s t i g a t i o a ,  of patent  
unenforceabi l i ty  by reason of anti-competit ive licensing p r a c t i t e r  has been 
withdram (RPHP, pp. 3 - 4 1 .  

5 



c e t t a i n  e n t i t i e s ,  a l i c .  J by Corning t o  be part  o f  t h e  acstic 

industzy ate  not prtt o f  that  industry. Respondents f u t t h e t  contend 

t h 8 t  Corning has not  es tab l i shed  t h a t  theze i s  an e f fec t  oz tendency 

t o  s u b a t a n t i a l l y  i n j u t e  any U.S. industty.--  2/3/ 

Patent  I ssues  - '915 Patent  

I .  The '915 Patent and i t s  C l a i m s  1 and 2 

The '91s patent  t i t i t d  "Fused S i l i c a  O p t i c r i  W8vequidca issued on 

My 2 ,  1972 i n  t h e  rrames o f  Robert 0. H8utez and Pete2 C. Schultr  8nd 

i s  assigned on i ts  face t o  Corning (PF 6 i ) .  The p8tent  ir bared on 

a p p l i c a t i o n  Set .  No. 3 6 , i 0 9  filed May 11, i970 .  (FF 61).  Claims I 

and 2 ate  i n  i s sue .  

C l 8 i m  1 of t h e  '915,patrnt i6 directed t o  an optic81 w8veguide 

comprising (1)  a cladding Layer o f  either pure fused silic8 or fured 

S i l i c a  t o  w h i c h  a dopant material on a t  le8st an eiemental basis h 8 S  

been added, and ( 2 )  a cote formed of fused s i l i c 8  t o  w h i c h  a dop8nt 

materi8l on a t  least an eiemental basis has been added t o  8 degree i n  

eXces8 of t h 8 t  o f  t h e  ciadding l8yer so t h a t  t h e  index of r e f r a c t i o n  

Of t h e  core i s  of a value gzeater than t h e  index of r e f r a c t i o n  of t h e  

- 2/ Respondents have s t ipuia ted  t h a t  a t  l e a s t  Corning 8nd i t s  U.S. l i c e n s e e s  
a t e  e f f i c i e n t l y  and economicaiiy opetated as t h a t  phrase i s  used under S e c t i o n  
3 3 7 ,  without concedinq t h a t  t h e y  c o n s t i t u t e  a U . S .  industry under Sec t ion  3 3 7  
(RPHE pp. 4-5: CX 3 8 0 ) .  

- 3/ 
Administzative L a w  Judge t h e  issue of i a t k  o f  due ptoces8 r e l a t i n g  t o  the 
C o ~ i s s i o n ' s  conduct o f  Inv. No. 337-TA-172, but preserve th i s  i s s u e  for 
considerat ion by t h e  Commission, i f  necessary (RPRE 1) 

Respondents have asser ted  t h a t  they have not raised before t h e  
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cladding layer, said cixe being formed of a t  least  85 p a c e n t  by 

weight of fused s i l i c a  and an effective amount of up t o  IS percent by 

weight of t h e  dopant material.4/ Claim 2 specifies that , t h e  

waveguide of claim 1 has a cladding layer that i s  substantially pure 

fused s i l i ca .  (PF 64) .  

The inventors of the '915 patent represent that their invention 

takes a "completely new and novel approach" t o  the type of material 

used in the production of optical waveguides (FF 7 3 ) .  

f i l i n g  the application on My i l ,  1970 the increase i n  the amount of 

t r a f f i c  that comunication systems were remixed t o  handle had forced 

t h e  development o f  higher capacity systems. (FF 66) .  The syrtsms 

t h e n  i n  use, w h i c h  operated between 10 h t  (hertz) and 10 h z ,  

although relatively new had become saturated in some ftemency bmds 

due t o  excessive t r a f f i c .  (FF 6 6 ) .  To allow for needed increare in 

A t  t h e  time of 

6 9 

t r a f f i c  which cammunitation systems, as of  May U, 1970, could aot 

- 4/ 
freauencies around i O i S h z  
material and capable of transmitting a predetermined number of mode. of 
l i g h t .  (F'F 11). A mode has ken  defined as a family of l i g h t  rays traveling 
through fiber a t  a patticuiar angie w i t h  re5pect t o  t h e  fiber axis. (FF 111. 
While in the conventional optical fiber substantially a i i  o f  the t Z 8 ~ m i t t e d  
l ight i s  retained w i t h i n  the core, and t h e  l i g h t  transmission UUalitieS O f  the 
cladding layer are therefore of no conseauence, optical W8VeguideS are a 
uniaue type of optical fiber i n  that many of the physical ch818~teXiStfcS and 
parameters must be tarefuiiy coordinated. (FF 6 8 ) .  

through which l i g h t  primariiy t raveis .  
Optical waveguide fiber A S  tke  :iadding which acts  t o  confine l i g h t  rays t o  

An optical waveguide fiber has been defined as a transmitting media for 
and as a t h i n  fiber made of  a trrnsparent 

A core is  known as the central portion o f  an optical waveguide f iber  
(FF 11 ) .  The outer portion Of an 

the core. (FF 11). 
Index of refra:tta:. :I a number w h i c h  indicates the speed w i t h  w h i c h  

l i g h t  t ~ a ~ e i ~  through a nat+riri. (FF  i i ) .  Bandwidth (BW) is a property 
expressed by a number w n l z k  lzdlzates t h e  rate a t  w h i c h  information c.21 be 
transmitted over a f i b e r .  The higher t h e  Bandwidth of an optical waveguide 
f i k t ,  the more infoxmatlor; that can be transmitted ovex the fiber i n  a given 
time. (FF 11). Megahertz (Wz)  i s  a measure of bandwidth, for cxampie an 
Optical fiber might  have a bandwidth of SO0 Miz (FF 11). 

7 



future. (PP 66). Hence to rccacaod8te evon maze -8fffCe higher 

capaci ty  comwnicrt ioa  'systems operrting 8xouad 1Ol5hr, whi& i s  

within the frcuuency 8pectrum of l i g h t r  were needed. (?? 66). 

W8VOguidCS h8Ve been de8fX8ble fOX 6ff C C t i V e  tt8n8&8SiOn of 
9 

fnform8tion by syrtams oper8ting 8 t  fXMUencies 8boVe 10 h r .  (F? 

66) .  Aithough Sy8temS O p e X 8 t i n g  8 t  f t O 9 W n d ~ O  k t m a  1 0  ht 8nd 
12 

10 

9 

hz norm8ily used 8n clectxicrl CanduCtiOr m+.guide 8s 8 

9 

Producing 8 mtisf8ctoxy u r n r m l t t i n g  mdi8 for freuuoncin 8roond 

15 
1 0  h z ,  88 of my 11, 1970, had been one of the IIKlr8 blffidt 

problem8 i n  t h e  d e v e i o p e n t  of 8n effective Optic81 c-crtioa 

system. (FF 66) .  An optic81 W8Veguide to be 8n effectitn 

transmit t ing media for an optical c o m u a i c a t i o n  eyetom, rhaurd 

S/ transmit l ight  without excessive attenuation- and should not CWH 

dispexsion or r c 8 t t e x i n q  of the tr8rumitt.d l i g h t .  In 8ddit ion 8n 

optical w8veguidc should rliow only preselected modes of ligbt t o  

pXOp898te .long t h e  f i k X .  (F'F 67) .  

- 5/ 
a b i l i t y  of a m8teri8i t o  ttancrmit energy, unur1ly 8 signal. The lowet the 
r t t e n u r t i o n ,  the g r c r t c r  the ambunt of energy w h i c h  w i l l  be tr8amEitted 
through t h e  mater ia l .  With respect t o  optical waveguide fibers, a t t e n u a t i o n  
is USu8ily expressed i n  decibels per kiiometer (dB/Im), earpremed 
m8tham8ti;aliy 88 -10 x log ( i i q h t  O U t p U t / l i g h t  input) .  (F? 11). 

Attcnution i s  8 property expressed by 8 numberr which i n d f c r t e s  the 

8 



11. Intringement Issue ' 

A .  Accused ' F i k z  s 

Respondents have imported five d i f f e r e n t  types of optical 

waveguide fiber: multimade fibers M-1 and M-2 and s i n g l e  mode fibers 

S-1, S-2 and S-3. (PF 8-10,12-49). Corninq has ch8Xgcd the M-1, Solr 

S-2 and S-3 fibers w i t h  inftlnqemcnt of claim 1 and/or claim 2 of 

the'915 patent.  (rP 50). Corning does not c h r r q e  the M-2 fiber with 

infringcMnt of claims 1 and/or claim 2 of the '915 patent. (??! SO). 

The H-l f iber  i r  8 

I 

The S-1 f iber  i s  a 

It has a 

' :FF 9 ,  4 5 4 6 ) .  

(F? 9, 3.0-311. It f a  

34-35 1 . 
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The 5-3 f i b e r  is a 

{FP 9 ,  39-41);  Its 

(FF 9,  39-41). 

8 .  F+x3ltions of the P a r t i e s  

The positions o f  Coraing and tespondcnts on t h e  infringement 

issue can be sum.tited .S foliows: 

F i k z  Coznine - 
H-'1 

S - i  

s-2 

, and 
ncnte M - l  iitazalry 
infringes :lriros 1 
and 2 (CPH 26, 27)  

Respondent s 

M-1 f i b e t  is 

estopped to assert the dactrine 
of euuiorlents fat the purpose 
at i n c l u d i n g  r 
within t h e  scope of the '91s 
patent claims in i s m e  (RPBWI 

Coming i r  clerrly 

n 

S-2 f i b e r  is not within the #cope 
o f  t h e  '915 patent c1riar in 
iseuc thtough t h e  doctrine of  
ccnrivalents because the S-2 



s-3 s-3 fiber S-3 fiber is aot w i t h i n  t h e  scope 
of t h e  '915 patent clalms in issue 
through t h e  docttina of eauivalent 
because s-3 f i & X  has In 

i s  the eauivalcnt 
7 of the fiber of 

e1rimr 1 
t h e  I915 
CPH 28) .  

and 2 o f  
patent. . ((RPKP 6 ) .  

1. c- 

In support of Corning's position as t o  filvts M-1, S-1 atid S-2, 

Corning argues t h a t  it is undisputed that ac t s  as a dopant t o  

increase the index of teftaction;  and that w88 in U U  80 

dopant v i t h i n  a year on two a f t e r  the rpp1ication for the '915 patent 

-8 f i i e d  on May 11, 1970. Cortring further rxgues tb8t U.S. p r t e ~ t  

.4,008,388 assigned t o  SEI .and listing respondents' witnesses Wkahata 

and Hoshikawa as co-inventors and which claims a priorty date i n  Japan 

of October 13, 1972, ( f ive  months a f ter  the May 2 ,  1972 isarrnce of 

t h e  '915 patent) adds t o  the l ist  of  dopants "copied from t h e  

'915 patent". (CX 361, cover paqe, co1. 4 ,  1i 38-44). (CPH 27). 

Referring t o  testimony of t h e  inventors, Corning admits t h a t  

was not mentioned as a dopant in t h e  '915 patent kc8use the 

inventors had done insufficient work w i t h  as a dopant, when 

t h e  '91s patent was f i l e d  and were not s u m  would wozk as a 

dopant. Cotninq argues however that methods d i d  cx!st i n  1970 for 

getting into si l ica  i n  appropriate guantities t o  a c t  a s  

dopmt t o  a l t e r  t h e  index of refraction and such  methods were taught  

in t h e  '915 patent (CPH 2 7 ) ;  that even if was not known a s  

dopant i n  i970 and even if :mid not have &en added 8s a 

dopant 13 i970 ,  infxinqcment is not avoided. (CPH 27). 

11 



'915 patent.  (CBR 28 ) .  In support it argues that t h e  r t f t i c t i v e  

index differences of the S-1, S-2 and S-3 fibeta axe ideatie.1, and 

t h a t  respondents' W .  Uoshikawa admitted a t  the herr ing t h a t  tbe S-1 

f i k x  w i t h  the i n  t h e  fused silfca cote t8ireS the iadex 

of tefraction of t h e  cote I: c c t t r i n  amount above that of the fuaed 

silica cladding; t h 8 t  while the 5-2 fiber w i t h  t h e  s l i q h t l y  lower 

content of the fused s i l k 8  cote cause8 the ladex of 

refraction of t h e  core t o  be slightly lower than *ha r e f r a c t i r e ' l 8 d . x  

o f  the cote o f  the S-1 f iber ,  the s8mc difference in the index of 

r e f t a c t i o n  as  in the s-1 f i b e r  is maintained i n  t h e  S-2 fibet bp 

adding some 

(COR 1 9 ) ;  t h a t  w h i l e  the S-3 fiber & a  no &paat in 

Accordingly, Cozninq c o h n d s  that fox each of 

the S-I, S-2 and S-3 fibers the index of rtfzrction d i f f e t c n c e r  

betvetn core and cladding a r e  v i r t u a i l y  i n d e n t i a l :  t h a t  the index of 

r e f t a c t i o n  di f ference  in the S-2 rad S-3 fibers is  aehieved S i q 1 y  bp 

for anofher subst i tu t ion  of  one dopant, 

dopant , (CPH 2 9 ) .  Corning argue+ t lmt  whir8 the 

'935 patent  m c i f i t a t i o a  retees t o  dopants w h i c h  i n e r e a r e  the index 

Of refraction, t h e  spc:lfl:atlon does not exclude dopants w h i c h  

decrease the index of  rcftr;:ion: t h a t  the inventors did  not intend t o  

exclude dopants such as vhi:h decrease the index of 

tefraction; that whi le  a t  the time o f  f i l i n g  the '915 Spec i f i ca t iOn~On 

i2 



11, l97Q,  warn not know t o  t h e  inventofsr cs a 6epontr 

w h i c h  it . V a l  knavn that 

w u l d  decrease t h e  index of refraction; and that it waa known t o  add 

to the cladding of  a fiber optic t o  COntxOl t h e  refrrct ive 

index thereof (CPR 2 9 ) .  Corning further argues that during the 

prosecution o f  t h e  '915 patent, Corning provided t h e  U.S. Patent 

Office vith t h e  same definition of dopant as Cotning asret t  n o w ,  oit a 

substance purposely rdded t o  pure fused s i l i c a  t o  a l t e r  i t 8  reftactfoe 

index, but w h i c h  does not rbsotb 02 Scrttct l i g h t  t o  any rpprcciable 

extent. Hence Corning concludes that i t s  position is entirely 

consistent w i t h  the position it took in 1970 and t h a t  the definition 

of dopant then, as well as  now, lncluded chemicals w h i c h  

the hidexof refraction (CPH 29) .  

2.  Pespondents' Argument 

Respondents argue tbat Corning's position that the '915 patcat 

claims i n  issue cover any optical fiber whose core has a higher: index 

of refraction than i t s  cladding reqatdless o f  t h e  means used t o  

achieve that difference iqnoxes t h e  f 8 c t  that the concept of cladding 

an optical s i l i c a  glass fikt cote  w i t h  a s i l i c r  glrss having (I lover 

index o f  refraction is not a Corning invention (RPHP 5 ) .  

that Corning disregards the reprcscntrtions made t o  t h e  United Strter  

Patent Office by the inventors i n  t h e  patent specification, and by the 

Corning attorney, Mx. Zebrowski vhen he convinced t h e  Patent Examiner 

t o  allow the '915 patent (RPHP 5, 6 ) ;  and that t h e  '915 p8tent 

Specifitation and claims, as  well a s  t h e  f i l e  history o f  t h e  '915 

patent l i m i t  the '915 irrvention to a f i b e r  having a fused silica COtC 

It i r  aggued 

doped v i t h  one or mole compounds that 

and in an amount not exceeding 15% by 

increase i t s  index of tcfrrction 

weight w i t h  the cladding thereof 

13 



k i n g  e i t h e t  pure fusm s i l i c a  o t  fused si l ica  doped w i t h  one or more 

of such caepound. (mHP 6 ) .  

Respondents urge that M - l  and S-2 fibers are doped w i t h  

and Corning i r  clearly estopped t o  asrert t h e  doctrine of aauivalents 

for the purpoae of inc luding a additive within t h e  scope of 

the '915 patent in issue. (RPHP 6 ) .  Aa to the 15% limitation, they 

state that today Corning is commretzially marketing and has 

commercially m8rketed i n  the past S e V t Z a l  fibers that use 

a dopant i n  amounts 

( T I .  3188 1 : that "Corning has [another I patezrt 

that says that you use but i t 's  got t o  ba over 158" (h . 
3188). That patent has been identified as U.S. Patent 3,884,SSO ubich 

issued t o  the inventots.of t h e  '915 patent on May 20, 1975 on an 

application f i l e d  Jan 4,  1973. Hence recrpandentr argue t h 8 t  rince 

obviously tan k used as a dopant a t  over IS percent, 

c o u l d  not have k e n  zontemp1ated by the '915 patent ('h 
, 

3189). As far  as respondents aze concerned there i s  "no magic a&- 

15 pexcent" but Corning i s  making a clear statement i n  i t a  '915 patent 

that there i s  somcthinq magic about 15 pexcent"~'(h 3189-90). 

Respondents argue that the S-2 and S-3 fibers cannot be brought 

within the scope of t h e  '915 patent claims i n  issue through t h e  

doctrine of eauiorlents; t h a t  the S-2 and S-3 

doped 

are 

of the 

- 6/ Corning has thrrgcd the M-i,S-i and S-2 fibers w h i c h  contain a b u t  10 
pezcent, about 6 pex;eclt and about 5 percent respectively of germanir. (FF 
46, 31, 3 5 )  w i t h  infririqement of ciains i and 2 of t h e  '915 patent (FF 5 0 ) .  
It has not charged the H-2 f i b e r  w i t h  infringement o f  t h e  '915 p8tent because 
the the M-2 fiber tontairrs mole than 15 percent germanla (CPRB 2 6 ) .  
f i b e z  contains about 20 pct,-cnt gexmainia (FF 4 9 ) .  

The M-2 
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that the ST fiber has an and th8t the S-2 

f ibex  is doped with (RPHP 61.. It is argued tbat breed 

on the C h 8 X  l8nguage of the claims added to overcome the priot art, 

Corning i r  estopped to include such fibers within the scope of the 

chime; th8t 8ny other interpretltion would teauize a holding that the 

claimed language contemplates a dop8nt th8t decre8ses the index of 

refrrction or a f i b e r  core that is undoped, which is""ex8&ly conty8ry 

to the representations made t o  the Patent Office and that rerulted in 

the issuance of the '915 prterrt." (RPHP 6-71, 

C. Corning's Burden 

Corning h8s the burdei of proving by 8 preponder8tre of evidence 

th8t the respondents h 8 m  infringed cl8im l8nd 2 of the '915 patent 

becruse Corning i s  the patent m e r .  Envitotech Cow. v.  A1 George, 

-Inc., 730 F.2d 753,  221.USPQ 473,  477 (red. Cir. 1984) ;  Mberts Dairy - 
Co. v. United Stater, 530 F.2d i342 ,  1357, 182 OSPQ 218,225 (Ct. Cl. 

1976) .  

Generally, in order to constitute direct inftingement, the alleged 

infringing camposition m s t  be subrt8ntially similar in composition, 

mode of opetation, 8nd remits accomplished 8s the caposition covered 

by the patent. Weidman M e t a l  M8stezs Co. Inc. v.  Glas r  Meter Cozp., 

623 F.2d 1024 1 0 3 0 ,  207 USPQ iOi, 106 (5th Cir. 19801, cart. daniad, 

450 O.S. 982,  211 USPQ 400 (i98i). 'In 8pplying this gener8I test of 

infringement, courts '1st a two step analysis.  The fitst step involve. 

an hUUiYy into Whetkci :% accused device literally infringes the 

p8tent in suit. I f  riot, : h e r  t h e  court's attention is directed to 8n 

application of the dostr 1:ie of eauioalents. 

As the Supreme Court d t s : r i k d  iiteral infringement iB GX8PCr Tank 

C Mfg. Co. v .  Linde A i t  Products Co., 339 U.S. 605,  607 ,  85 O m  328, 
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330 (19501: " resor t  muat be had in t h e  f i t a t  instance to  the rords of 

t h e  claim. If accused matte2 falls c l e a r l y  w i t h i n  t h e  claim, 

infringement i a  made out and t h r t  is t h e  end of it.' (-ha8is added) 

&e a180 Lam, I n c  P, Jobnr-Manvi1le Cow., 668 P.2d 462,  471,  213 USPQ - 
1061,  1067-68 (10th C i r .  1 9 8 2 ) ;  S t u d i e n g a s e l ~ r c h a f t  l b h h  mbR. 0. 

Eastman Kodak Co., 616 F.2d 1315, 1324,  206 OS?Q 577,  38546 ( 9 t h  C i x .  

205 OSPQ 494 500-01 (5th Cir. 1980) .  IF other ~ b t d a ,  "(a] device  may 

infr inge ... * U t c r a l l y *  by matching each f e a t u r e  of t b  patent culm 

Urn, Inc .  0. Johns-M.noille Carp., a t  471,  213 0- at  106748. 

I n  applying t h e  clalma in such r amaaer, the  patent claiw ate alwaya 

t o  be te rd  or i n t c t p t e t c d  i n  l i g h t  of t h e  patent upedfic8tio8. 

Schr ikr -Schroth  0. Clcacland h u r t  Co., 333 US. Z l l ,  2l7 ,  47 USPQ 

345,  347-348 (1940) ;  Adrms v. United S t a t e s ,  383 U.S. 39, 49, 148 UspP 

479, 482 (1966) .  9 

Ditcct infringement m y  also k proved under t h e  dactriw of 

eauivalcnts .  No mere co lorablc  departure FrQl a 1i teZ. l  r e 8 d i ~ g  of 

cla ims w i l l  avoid infringement. Otherwise a p8tent m u l d  be turned 

in to  a holim thing.  

D. L i t c t r l  Infringement 

Determining infringement rcauires cla im construction as a 

prelilairaaty otep. 

F.2d 1565, 1569,  2 i 9  USFQ i 1 3 7 ,  1140 (?ed. Cir. 1983) .  If t h e  

a, Fromaon 0. A d v r x c  Offset P l a t e ,  Iac., 720 

properly conrrtrued claims read on t h e  i n f r i n g i n g  product,  there AS 

iitcr.1 infrinqemerrt. Howcvex, t o  undctstrnd t h e  meaning o f  cirimr 

they must  be constxued i n  connection w i t h  other parts of the pateat  

itrstrutncnt and w i t h  the t i tctnnstanccr surrounding t h e  incept ion of t h e  

patent  appl icat ion.  fd. r t  1571,  219 USPQ a t  i142 .  
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Intezpreting claims-1 and 2 o f  the '915 patent in light of the 

patent specification and the ~irzumstances surrounding the inception 

of t h e  '915 appliC8tiOn, the AQnfniStr8tiVe L8V Judge f i n d s  that 

Corning bar mt met i ts  krrden by a prepondeaance of evidence in  

proving that t h e  M-1, S-l and S-2 fibers l i t e r a l l y  infringe, or f a l l  

"clearly' vithin any of the claims i n  issue. 

vaveguide of independent claim l coatpri8es a cladding layer formed of  

pure fused silica or fused silica t o  vhich a "dopant m 8 t e r i a l ~  has 

been added and a core formed of fused S i l i c a  t o  which  a 'dopant 

material" has been added (FF 641, t h e  specification does not disclose 

as a dopant material for t h e  core which 1 8  the dopant 

While t h e  optical 

material i n  t h e  cotes of respondents' M-1, S - l ,  S-2 fibers, rnd door 

not d i s c  lose ab dopant ltl8ttri81 for tha which i s  a 

dop8nt IU8terf.l in  t h e  respondents "S-2 fiber. (?? 

65-88). If claims I and 2 are limited t o  the dopant nuterirls  

spet i f i ca l iy  disclosed i n  the '915 specification, w i t h o u t  teference to  

either: t h e  f i l e  wrapper history or the generic nature of t h e  term 

'dopant m a t e r i a f ~ ,  t h e i  dopant materials would only be those tbat .can 

be added t o  fused silica in minute auantfties to i n a e a s e  its index of 

rcfrrct ioa t o  a predetermined level" (FF 781,  vir.  "multiv8lent metal 

oxides aa titanitrm oxide, t a n t r i m  oxide, t i n  oxide, niobim o x i d e ,  

- 
Zirconitrm oxide,  ytterbium oxide, hnth8n~m oxide and aluminum oxide" 

(PP 78)  or dopant materials containing a i k 8 l i  iom as "scrim and 

rubidium" (PP 78) .  

Admittedly the term "doprirt materia1" i s  a generic term. 

HOWeVCt, the testimo:iy :o!i<iusiveiy establishes that a t  the ti= Of 

t h e  May 11,. 1970 f i i i r rg  of  the '915 application, while germamia UMd 

is the cores of the H - i ,  S-i and 5-2 fibers w8s not excluded purpO8elY 

I 
I 

i 7  
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from t h e  '915 s p e c i f i c a t i o n ,  there had been insufficient work 

perf armed w i t h  a t  Corning t o  name it a s  a "dopant material" 

(PP 3 0 1 , 3 1 5 ) :  that ne i ther  invent02 M 8 U t e r  nor inventor  Schul tz  knew 

about dopant8 as used in t h e  of t h e  S-2 fiber, that 

t h e  r e f r a c t i v e  index of nor hrd they 

conducted any experimentation w i t h  dopants which 

(FP 3 0 7 ,  310,  312, 313). Moxeover t h e  

record docs not establish t h a t  was considered by myone t o  be 

w i t h i n  the gener ic  term "dopant tMtcIia1' when t h e  '915 applicrtiou 

was f i l e d  on Hay 11, 1970.- 7 /  

Accordingly, t h e  84-1, S-1 and S-2 f i k r s  do not fall "clearlya 

w i t h i a  any of the :him in isme. Catning har not met its burden in 

e s t a b l i s h i n g  a l iter81 'infringement of  t h e  claimed subject matter in 

issue. 

E. Doctrine of  Eauivaients  .- . 

The role o f  t h e  doct r ine  of eauiv8 lents  in modern p a t e n t  law was 

spelled out by t h e  Supreme Court in t h e  clasric case &aver Tank J 

Mfg. Co. Inc .  v.  Linde A i r  Products Co., supta where t h e  Court stated: 

Originat ing almost a century aqo i n  
t h e  ta le  of win9nr 0. Detnnead, 15 How 
330, it [doctrine of  eauiva lentr l  
has ken cons_istently applied 
by t h i r  Court and t h e  lower federr1 
C O U t t S ,  and bwntinues tOd8y ready 

- 7/ 
better dopant than t i t a n i a  which W a s  
low ioss fibers of (Macede, TI. 2817). The AdmitdStt8tim L . W  

Judge f inds  t h e  record absent any contcmporaaeous documentary evidence about 
t h e  McChesney invention. 
t iming of t h i s  McChesney invention. 

There w8s testimony that  a Or. McChesney believed he had invented a 
and t h a t  "he m a  able t o  make 

There is nothing in t h e  record t o  e s t a b l i s h  t h e  
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and a .  ,rlable for u t i l i u t i o n  
when the proper cizwnrtrnces 
for its appl ica t ion  atire. 'To temper 
urup.ring logic rnd prevent an infringer 
frm rtealinq t h e  b e n e f i t  of  an inven- 
t i o n '  f m o t i n g  from Judge L. Hrnd i n  
-81 Type writer  Co. v. Ratington Rand 
168 P.2df 693 ,692 ,  77 U.S.P.Q. 517 
518 (2nd Cir. 194811 a patentee m y  
invoke t h i s  doctrine t o  proceed againat  
the producer of a device  'if it performs 
S u b r t r n t i a l l y  the s8me function i n  rub- 
s t r n t i a l l y  the s- function in substrat- 
irlly t h e  same m y  t o  obtain t h e  rune 
r e s u l t , '  Sanitary Regrigexrtor Co. V. 
Winters, 280 U.S.  3 0 ,  4 2  ( 3  OSPQ 4 0 ,  441. 

1. C h i m S  1 8nd 2 i n  ISSUe 
Regarding c l a i m  l and 2 in issue, no rrgument h8s &en m d e  by 

Corning that  t h e  p a r t i c u l a r  components of t h e  claimed V8Vegufderf i n  

rad  of themrelves, were novel. Fused rilicr rnd doped fumd 8ilic8 

Yare known when the '915 r p p l i c a t i o n  #I f i l e d  on M y  ll, 1970. (?F 

155).  A1-t it -8 ktlovn Sface 1954 that introduction o f  & Mt@rirl 

I S  

t h e  glrrs. (FP 310) .  

into c e r t a i ~  glasses affcctr the index of reftrctian of 

No argument has been m8de ky Corning t h a t  o p t i c a l  fiber wi th  a 

c l rdding  of tr8asparent mcltetirl o f  lower refZ&ctiVe index tb8n tb8t 

of t h e  f i b e r  uar novel. 

a p p l i c r t i o n  was f i i e d  on M y  11, 1970. (PP 237). 

Such fiber8 rare widely used when t h e  '915 

Invention o f  t h e  claimed subject mrtter is  i n  t h e  ,mmbin8tion o f  

p a r t i c u l a r  1 ~ 8 t e r i r l s  ured i n  the c lr imcd optic81 W8VCgUidCS such t h r t  

&a o p t i c a l  mveguide i u  provided wherein, 8s the  c18imr upecify, the 

index of refrr,.tion o f  the core of the v8ve-hide is of a "V81ue 

g r e r t e t  t h r n  t h e  index of  r e f r a c t i o n  o f  ... [ i t a ]  cladding lryex". 

(FP 64) .  Not denied by LeSpOldentS, w i t h  respect t o  erch o f  the 

*ccused M-1, S-l, S-2 a i d  S-3 f ibers,  i s  t h a t  t h e  index o f  r e t z a c t i o n  

of the cofe or center region of the accused f iber  is of a value 
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greater than t h e  index of refraction of t h e  starrounding xegion ot  

cladding of tho fiber. 

As of tho May 11, 1970 f i l i n g  d8te of t h e  '915 8pplfcation 

iruufficient work had been done a t  Corning to rmmm in t h e  !9lS 

addition while t h e  C h i x t S  in issue specify 8dditlg dopant u t e r i 8 1  t o  

t h e  fused s i l i c a  core t o  attai.? a tefzrctive i d e x  mlue greater in  

t h e  core than i n  the cladding, they do not State 8ddin9 

t o  the t o  

of the e i tbu over tbe 

&s w i t h  the 8CCUSed S-3 fiberr or Over 8 

, re w i t h  the aceused S-2 fiber, to 8t t8 in  greater 

t h e  doctrine of aouivaientr ha# t o  be considezed t o  determine tbe 

covetaqe which the claims in isme should have. Should t h e  cl8im8d 

80 aa t o  8electively.incteaae the tefr8ctive iada tho cor0 of tb. 

waoaguidc over t h e  Zef28Cti* index O f  th. chddingr irte-ctim O f  

the means used t o  obtrin the relective difference? To 8xr in  8t  o 

a r u ~ r ~  the context of  the '915 patent specification, the prosocution 

of t h e  '915 application, irrciuding the cited pri6r  a r t ,  and the 

p.rticular circwnstanccs of the caae must be looked a t .  

mipatent S.A. v. U . S .  f3tcr3atioMi h a d e  Coaami8rion, 718 F.2d 365, 

218 USPQ 678, 688 (Ped. C l r .  i9831, Se8led Air Corp. (1. U.S. 

Internation81 h 8 d e  Commission, 645 P.2d 976, 209 OSPQ 469,476 (-A 

E 

1981). 
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... taken 91 t o  t h e  type o f  mater ia l  t o  be used i n  the production of 

optic81 mveguides.' 

m t e r i r f s  normally used in the production of optical W8Vegufde8v it 

(FP 7 3 ) .  Contzary t o  the soft and e a s i l y  worked 

w8s discovered t h a t  subs tant ia l ly  pure fused silic8, containing no 

impurities in an amount gzerter  than 0.1% by wight except fox 

hydtogeo-oxygen groupsv and vhieh  i s  extremely bard urd d i f f i c u l t  t o  

work can be economically and readi ly  used a# 8 mterirl  frm which the 

c h i m e d  o p t i c a l  #v@guidea tan be produced, (FF 73) .  

The s p e c i f i c a t i o n  dincloses  t h 8 t  m8ny of  t h e  diffic\rltier n o m f y  

encountered in t h e  form8tion o f  waveguide8 s8n be 8ubat8nt i8Uy 

eUmfnated if b o t h  t h e  core and the cladding layer  pose088 8imifar 

phySi-1 c h a r a c t e r i s t i c 8  n c h  ab vi8CO8ity, 80ftedng point 8- 

c o e f f i c i e n t  o f  expansion. (PF 7 3 ) .  S i g n i f i c 8 n t l y  it dirclonr that 

if 8 very m8ll yet precise d i f ference  a n  be nuintrined between t h e  

indices  of refraction of t h e  core  and of the cladding layer t h e  

diameter o f  t h e  *-re may ba made propor t ia tu l ly  1arg.r 8nd there fore  

more e a 8 i l y  control , led,  8nd t h e  waveguide vi11 still maint8in i t 0  

a b i l i t y  t o  l i m i t  l i g h t  prop8gation t o  prese lec ted  modes. 

Also s i g n i f i c a n t  are t h e  f inding of t h e  inventors t h a t  pure fured 

Silic8 h8s a very predictrble index of te f r8c t ion ,and tbere fore  adding 

a precise parcent8ge by weight o f  doping material8 t o  puxe fused 

silicr w i l l  produce "doped fumed silic8" w i t h  &n index o f  refr .Cf iOn 

p t e d i s t r b l y  higher than t h a t  of pure f u s e d  silica; t h a t  beC8UK Of t h e  

(F? 7 3 ) .  

h i g h  puri ty  i e v e i  of fured silica, only 8 minim81 8mount of doping 

m t e r i a l  vi11 be necessary t o  cause an appreci8bh chrnpc in the index 
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of tefraction. (FF 7 > , .  In addition t h e  inventor8 diocloscd that 

pure f u s e d  rilica har excellent l i g h t  trammission aualitiem: i n  that 

abrotption of light energy and in t r ins ic  rcattering of l l g h t  by the 

M t e r i a l  is e%Ceptiorully low, rnd that a waveguide once formed of  

pure fused s i l i c a  pomresses the auality of being highly resimtant t o  

d 8 ~ 8 g c  from high  temperatures, corrosive atmarphcre and other severe 

environments because pure fused s i l i c a  1s Such a h8rd material. (?? 

76) .  

The inventors charactctizcd their invention as cwpriming a 

claddiaq layer formed substantiaiiy from pure fused silica, and a core 

formed from fused  silica doped w i t h  one 01 more doping m8teri8lm '10 

i s  t o  selectively increase the index o f  refraction above tbat of tho 

cladding." (FF 721.  W e d  silica s l i g h t l y  &ped w i t h  a dopant 

material or cambination of dopant mate:irls m8y be used as the 

cladding m&teZial. (FF172). 

In one embodiment a desired dopant material or c d i r r a t i o n  of 

dopant materials i s  added to the core "in t h e  amount effective t o  

increase t h e  index of  rcft8ctlon t o  the desired levef a b r e  tht of 

the cladding layer ." (FF 7 9 ) .  A specific ex8mple s h o n  t h e  index of 

refraction of an optical f ibet  core VIS approximately 1.466 while i t a  

cladding had an index of tefsaction of apptoximateiy 1.4S84. (?? 81). 

To the AQninistratioe Law Judge t h e  '915 specification d e a r l y  

teaches a puxe f U m d  silica optical waveguide fiber with the gZe&tet 

ZefZ8Ctive index of a f u s e d  silica core, as compared t o  the refractive 

index of a fured s i l i a  :ladding, selectively  controlled through t h e  

USC O f  dopant m t e r i r i s .  Respondents' Mol, S-I, S-2 and S-3 fiber8 

arc pure fused silica OQtlCai waveguide f ibers  w i t h  a g~e8teZ 

tefractive index of a fused siiita cote,  as compared t o  the refractive 
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fadex of a fu8ad mifie8 cl8dding a e l e c t i o e l y  c o n t t o l l e d  through the 

ure of dopant Mteti8ls .  Admittedly t h e  specific me8n8 u t i l i z e d  by 

tho inwentora izr tho I9lS specification to  control relectivsly t h e  

z e f r 8 c t i m  index difference betueen t h e  core 8nd c h d d i n g  differs from 

the means apecificrlly u t i l i z e d  by re.pondents. However, a patentee  

should not bs l i m i t e d  in t h e  6 0 0 ~ t a g e  of h i 8  c18imed invention t o  t h e  

apecific embodiments disc losed i n  a s p e c i f i c 8 t i o n  Continental  Paper 

' 

Bag Company V. E88teZn P8per E89 COW8ny 210 U.S. 405,  414 (1908). 

Infringement is  not .voided if t h e  8ccused m8ns 8nd t h e  p8tented 

rne8ns perform m b s t a n t i r l l y  t h e  same funct ion i n  mlbStant i8 l ly  t h e  

same way t o  obta in  t h e  same remit .  

used by the inventors and the merns used by respondents &age tho 

index of r a f r 8 c t i o n  of fused s i l i c r  f iberr  8nd b o t h  means rolectivoly 

control 8 r e f x r c t i v e  index d i f ference  i n  t h e  core rnd clrdding of th. 

f i b e r  w h i c h  i s  c x i t i c 8 I ' t o ' t h e  c l 8 i m O d  invention. (?? 32, 33, 36, 37, 

In thir i n v e s t i g a t i o n  the W8oI 

38, 42, 43, 44, 47,  314, 331). 

3. The Prosecution History 

The only independent composition of matter ohim i n  t h e  '915 

8pplfC8tiOXl 88 f i l e d  W80 direc ted  t o  O p t i c 8 1  mveguide C m X i S i n g  I 

c h d d i n g  of pure fused silic8 ox doped fused ri l ica  and a cote of 

fused s i l k 8  doped t o  8 degxn i n  excess of t h e  cladding 18yer so t h 8 t  

the core's index of refxrction is greater  th8n t h e  index of r e f x r c t i o n  

of the cl8dding (FP 8 9 ) .  In  8 P8tent  Office astian dated March 29, 

1971 t h e  P i t e n t  k8miner tejected t h i s  clrim 8nd dependent clrim 7 ,  

i d e n t i c 8 i  w i t h  cl8im 2 is i8me i n  t h e  i n o e r t i g a t i o n ,  88 r n t i c i p 8 t e d  

under 35 U.S.C. 102 over Flam e t  ai U.S.  Patent  No, 3,542,536. (PP 

91).  

The Examiner 

specif i e d  dopant 

rejected other dependent m a p o r i t i o n  claims, which 

m8tez i8 l s ,  under 35 U.S.C. 103 over t h e  ?lm e t  81 
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patent s t a t i n g  t h a t  doping m a t e z i a h  ate a m8ttu of cboico 8nd 

oboiou~ over mater ia l s  diacloaed in tbe ?lam o t ' a l  patent. m 
unexpected Ox improved rerults wexe seen i n  8 0 h e t h g  8 p . r t i C U l 8 X  

The k8minet c i t e d  Koestet  e t  81 U.S. P8tont No. 3,445,78S,  which 

irmed on M y  30 ,  1969 on an 8ppl icat ion f i l e d  Augu8t.S, 1963, and 

Said it dircloaed y t e r t b i m  doped gh.8 for  u s e  in r o d - l i b  lrrers. 

(ET 91, 269) .  A ,Se i tz  U.S. Patent NO. 3,533,013 vhicb i s m d  oa 

October 6 ,  1970 on an appl isat ion filed U8rch 2 3 ,  1967 v.8  said to 

disclose a t  col 3 t h 8 t  a v8rirtioa O f  doping concanttation ptodocd 8 

vatiable index of t e f t a c t i o n .  (FF 91, 2721. 

The F1.m e t  al. patent which isaued on N0-x 24 ,  1970 08 8O 

appl lca t ion  f i l e d  September 1 ,  1967 di8ClOwm 8 mothod of tomb9 88 

o p t i c a l  waveguide by changing the X8fZ8Ctim hd8X i n  tba fntetior 

l o c a l i r e d  region of  & l i d  Optic81 df8feCtiV. meZi81 bp irr8d88tion 

such t h a t  thexe is i difference in rottrctive indexc betumn tb. 

interior region 8nd the rcm8indet of the dieloctive matuial.  (tr 

215-2781. 

eaetgy. (FF 275) .  

The irradiation i s  ra id  t o  permit tk guiding 8f optic81 

In an amendekerrt f i l e d  June 14, 1971 Corning atgued tht tb8 

cladding". (FF 9 4 ) .  Corrsistent wi th  the tmching of  tbe '915 

s p e c i f i c a t i o n ,  Coming fur thc t  rtqued t h 8 t  t h e  'now 8nd m8-1 

approach' of  ptoducinq 0ptlt.i waveguide ftm fused @ilia rerufted i n  

the ptoduction of superior waveguides which  could oat bo p z o d ~ ~ d  ftoQ 
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the soft and easily voxxed material8 normally used: that f u n d  8 iA iC8  

v h i c h  is  eX+tePnly hard and d i f f i c u l t  to  work would not normally b 

conaidered a Suitable material for uoe i n  the fozmation of optical 

waveguides which axe norm8lly dram down t o  very 8pal1 diameter and 

must have very mall differences i n  the index of  reftactian of .tho 

cladding and the core; that the d i f f i c u l t i e s  normalty eacouuterrd~in 

t h e  formation of WaWguidCS can be sub.tantial1y elilaiMtad if both 

the Core and the cladding liyCZ p088ess similar char8cterirt icr  nrcb 

88,  for example, risco8ityt w i t i n g  point a d  coefficient of 

exponsionr that fused silica is readily obtainable w i t h  exceptirully 

h i g h  purity; that it had k e n  found that fused 8iIiC8, i n  pu2. fom, 

has a very ptedictable index of refraction, and that, therefor., 

adding a precise percentage by e i g h t  of doping m t e r i a l  t o  fused 

silica W i i l  produce "doped fused r i l i c a "  w i t h  an iada of refraction 

predictably higher than'that of pure fu8ed 8ilicar that ,  kcaure of 

the h i g h  puri ty  level of fused silic8, only minim81 &mount# of  doping 

w t e r i a l  was necesury t o  cause an appreciable change i n  t h e  irrb.rrof 

refraction. (?F 95).  

While Corning argued i n  the aaIen&meot t i l e d  June l 4 , 1 9 n r  tht 8 

doping  awtetlaf that insxeases the iadex of refr8ction of the cote- Of 

the optical 8mveguide f ikt  " i s  abrolutely essential",  t)ut COaclrUiOU 

#I premised on the argument t h a t  an optical waveguide 8CCOZdfng  t o  

t h e  chimed '915 invention w i i i  sot work "unless the index of 

refraction of the core is greater t h 8 n  t h e  index of refraction of t h e  

cladding." (E'? 9 7 ) .  

The Examiner 'in a fi>ai rejc:tion drted Aubst  18, 1971 again 

rejected claims I and 7 undei 3 5  U.S.C. 102  as anticipated bY the rlm 

et  a1  patent on the basis t h a t  the Plam e t  a 1  waveguide core i8 
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inherently doped w i t h  irr8diating atomic p8ttieS which ate used t o  

.Iter t h e  reft8ction index. (PP 9 8 ) .  Clrims l and 7 were also 

rejectod'trader 3s U.S.C. 103 as obvious ovet FIMU e t  a 1  baC8USe these 

chimr do name 8njt dop8nt nutcrirlr and one skil led i n  t h e  r r t  

would recognit0 that the cote of t b C  ?18m et 81 waveguide ir obviourly 

doped w i t h  rtmic p8rticlcs. (FF 98). . 

By 8n .men&ent f i l ed  October 13,  1971, Corning rmended original 

Claim 1 80 that it read: 

Aa Optical w8veguide C a I t p t i S i n g  8 cl8dding 

-0Up COXUtiSthg O f  PUrC fured riliC8 8Pd 
chmfc8ffy doped fuse r i l i C 8 ,  8nd 8 core 

layer formed of 8 nutcrirl  selected from t h e  

formed of fused si l icr  chemically doped 
t o  8 doqzce i n  excess of t h 8 t  of the cl8dding 

of i s  of I value greater tbrn  t h e  index of  
refraction o f  mid cl8dding layer. 

18y.X SO that the index of 2efX8ctiOU thore- 

.(?F 99') . * .  
Significantly, Corning in  the amendment f i led Octobet 13,1971 

p 8 X t i C h S  8s dircloaed in  the rlrm e t  81 *tent ,  i r  clearly not doping 

t o  be 88 defined in 'The Condensed Cbamicrl Dictiarry", 7 t h  tdition, 

by Rhisabold Publirhing Corporatian 8s the 

'Controlled intzoduction of  tr ice 
impurities into ultrapure cryr ta ls  
i n  ordet to  obtain desired physi- 

. crl properties, especially e lectr ical  
properties." 

It w8s pointed out that the "Amezic8n HtZit8ge Dictionary of the 

Englirh L~nguage." defines a dopant as 

A small uurnt i ty  of 8 subrtrncc such 
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' a s  phosphorous, added t o  another sub- 
stance, such as a semiconductor, t o  
a l t e r  t h e  l a t ter ' s  properties.' 

, (?T 101). MOxeorot Coroing, through a Rule 1 3 2  rffid8vit f i led w i t h  

t h e  October 13,  1971 amendment, stated t h r t  the processes d e s a i k d  i n  

t h e  '935 p&tent 8pecification rad t h e  P1.m et 81. patent were entirely 

different;  that. Ch8ngc i n  the index of refraction of  gla8ae8 rcted 

upan by these two processes is brought about by entirely different 

means; t h 8 t  a change i n  the index of xefr8ction brought abaut by 

Chemical doping 8 s . d e s c r i k d  in t h e  '915 patent Specificrtion i s  

principally due t o  the presence of an impurity, namely "by t h e  

presence of an element ox chemic81 compotmd introduced into t h e  

g larr ; "  t h r t  8 change i n  the index of tefz8ction duo t o  fZZ8dirtiotr 8r 

dercxibed i n  the ?lrm e t  8 1 .  patent i s  brought abaut by 8 ch8nqe i o  

the density of the matetial and structural diuplrcement of the atom8 

02 molecules out of  their la t t i ce  pasitioru, a8 a result  of radhtion 

damage; that the process of "chemical doping" employed in tho '915 

patent application i s  clearly understood in the  8 e  t o  mean t h e  

introduction of  chemical elements ox colnpounds into 8 bee m t e x i a f  

for t h e  purpose of rffeetinqpropertier  o f  the Mtezial by virtue of 

t h e  presence of such eiemexrts ox campounds therein." (PT 1021. 

A8 Corning 8Xgued i n  i t s  October 13,1911 f i l i n g s ,  t h e  me8ns 

ulitized by it in  t h e  claimed invention for shrnging t h e  index of 

dopaat) which 

accured 

xefrrction of 

ttftrction of pure fused siiiea is a ~hemicrl impurity 

1 9  added t o  t h e  pure fused  r i i i z r .  Respondents, ia the 

fibers, add an impuzlty (dopant) to change the index of 

Pure fused s i l ica ,  

BY Patant Office attion dated November 9, 1973 the Patent btrminer 

stated that all of  the claims veze aiiowrble rad t h r t  an k i m h e r ' s  
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amenbeat w i l l  follow. (PP 105) .  The k8miaer'a 8men&ent dated 

Novenber 1 7 ,  1971 f u t t h e r  mended shim 1 t b e a  ia t h e  application t o  

re8d 81 c l a b  1 of t h e  '915 patent. (F'F 1 0 5 ) .  In effect -at t h e  

Ex8mine1'8 mndment  bid i n  mending the c1.h was to d e l e t e  t h e  term 

"ebemic81ly doped fused silica" 8nd "fused silica cbemic81ly doped" 

rad substitute t h e r e f o r e  "fused S i l k 8  t o  which 8 dopaat aatatial on 

a t  least an element81 brsis hrr  been 8ddeda 8ad a h 0  t o  inc lude  the 

phrase " m i d  core being fotmed o f  8 least 83% by w i g h t  of F u n d  

S i l i c a  and 8a effective 8mUBt Up t o  15% by might O f  #.id d-t 

aftex m8tai81. (]pT 105).  

The Examinex's unendment fo1loved te lcphoae interview8 wbicb 

Coraiag'r attoxney Mr. Walter Zcbrowrki hrd with the maminu 00 

Novemkx 8 8nd 12, 1971 in which plr. Zebrauakf .Feed On tb. 

men&ents (FF 1 0 9 ) .  A memot8adum prepared by nt. Zebrourki d8ted 

November 8 ,  1971 8ad eontamporaneous1y with h i8  November 8,  1971 
* 

te1ephone iateroiw with t h e  P a t c a t  Office k8minet a 

Novemkx 3 ,  1971 be had iateroiawcd t h e  txariaer rnd tb8t tboy 

t e d  tlnt on P 
discussed the m e n b e n t s  which nt. %browski h8d mbrsitted 88rliez 

with Rule 132 a f f idavi t  by Herbert t. muschert  t h a t s t b e  mcamimr 

w8s agreeable t o  a l l  t h e  amendments 8nd t h e  r f f i d a v i t  except that b8 

was s t i l l  not coav$nced t h a t  d is t inguish ing  t h e  doped fund rilica in  

C h b  1 8 s  " c h ~ i C 8 l 1 y "  dopcrd fuaed silica raUld 8VOid the ?fm e t  

reference. According t o  t h e  the msmo, Mx. Zebxowrki made ~ v e x a l  

suggeatioru to the kamiaax, none of whicb 8pp.ar.d rccept8ble t o  h i a  

U n t i l  Mr. Zebrowski propoacd Wh8t W8S s t 8 t e d  i n  the E x ~ i t W t ' S  

mendment. (Fp 109).  

On December 7,i91i a notice of 8iiOWance -8 mailed. (?? 106). 

The '915 p r t c n t  issued on M8y 2, i972.  (FF 106) .  
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rt i s  abundantly clear from the proemtion history o f  the '915 

patent that t h e  a r m a n t  before the Patesat Office  on v h i c h  Corninq 

ultimately prevailed involved making 8n Optic81  waveguide using fused 

s i l i c a  as tbe cladding and 8s t h e  core thus giving b o t h  cladding and 

cote similar C b 8 2 8 C t t 2 X i S t f C S ;  that it W 8 B  eSSenthl  t o  have a 

, .  

selectively higher index'of refraction i n  t h e  core t h h  i n  t h e  

cladding hut w i t h  the difference i n  the refractive indices small: and 

that mfniaml .mounts of impurity (dopant) added t o  fused silica can 

result in a predictable refractive index difference between the fused 

s i l i c a  toxe and fused  silica cladding. 

The Admfnisttatfve Z a w  Judge XeCOgniZeS t h 8 t  COtdng i n  the '91s 

patent prosecution argued that t h e  p8rticular combination of elemoats 

recited by original claim 1 ,  w h i c h  included 8 cote formed of fused 

silica doped t o  a deqxc: in excess of the cladding layer so tht t h e  

refractive index o f  t h e  core is v e r t e t  than t h e  refractive index of 

t h e  c l a d d i n g  (as docs  claim 1 i n  issue) "is necess8ry" and wabsolutely 

essentiai" t o  ovetCOQe a l l  of the prior r r t  disa.dVant8ger (?? 95, 9711 

that i n  respondents' S-3 f i k r  dopant i r  and 

i s  added t o  t h e  a8 it 18 t o  respondents' S-2 

t o  that 

used i n  xespondents' M - l ,  S-l and S-2 f ibers t o  iacreare the 

indices o f  refraction of the totes v88 not known, as a dop8nt Wen the 

'91s application vas f i i cd  on May 1 ,  i970. ,-Vet, i n  8pplying the 

doctrine of eauivaie2tS, the  Admiaistrative U v  Judge i r  guided by a 

corollary rule,  soundiy dcveioped from the rensible proposition that 

some inttcntions by their very  :lature deserve a l i b e r a l  construction of 

the doctrine,of euuivrimts;  t h a t  i f  a patent i s  of pioneering StrtuS, 

the patent is a1iowe.d a wide range of eauivalents, and i f  a patent i s  
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a n a x t o w  patent or t h e  a r t  is crowded a p a t e n t e e . i s  o u y  r l l o w d  a 

corresponding mrrov range. 

The mncept of a "pioneer" patent w8s recognized by tbe Supreme 
' Court in MOXfey Scwing-M8chinc Co. 0. U n c r s t e r ,  129 U.S. 263 (1889) 

where t h e  Court, i n  reversing a finding t h a t  i n t r i n g e m n t  of ) b x l W ' S  

patent on a button-sewing machine V86 avoided by cettaih ancb.nical 

d i f f e r e n c e s ,  s tated:  

Harley, having been t h e  f i r s t  perron 
who succeeded in.  producing an rutomrtic  
machine for  sewing buttons o f  the kind 
in m e s t i o n  upon f a b r i c s ,  i s  e n t i t l e d  
t o  a l i b e r a l  construction of  t h e  clrfms 
of h i s  patent.  He was not a mere im- 
prover upon a p r i o r  machine, which  u8s 
capable o f  accomplishing t h e  same 
general r e s u l t ,  in which case his Cl8im8 
would pro@erly receive  a aarzwer iatet- 
p r e t a t i o n .  T h i s  p r i n c i p i e  is  well 
s e t t l e d  in t h e  patent law, both in this 
country apd in Englrnd. Where an inven- 
t i o n  is one o f  8 primury ch8r8cterr and 
t h e  mechrnical funct ioas  performed by 
t h e  amchine azc, as a whole ,ent irefy  
new, a l l  subseouent mrchines which 
employ s u b s t a n t i a l l y  t h e  same mean8 t o  
accamplish t h e  salde remalt ate infr inge-  
ments, although t h e  subreauent mchine 
may contain  improvcmeat in t h e  scp8rate 
mechanisms w h i c h  go t o  m8ke up the 
machine. t i 2 9  U.S. It 27331 

- 
The Court of Customs 8nd patent Appeals h 8 s  defined a piopeex inmotioa 8s 8n 

inventon performing a function never befote performed. Sealed A i t  Cor& 1. 

U.S. I n t e r n a t i o n a l  h a d e  Cammission, supra 209 USPQ a t  477. 

4. The Pioneer S t a t u s  of t h e  '915 P8tent 

It had long been observed t h a t  l i g h t  can be guided throuqh a 

transparent medium w h i c h  i s  surrounded by another medium of lower 

r e f r a c t i v e  index. From t h i s ,  i t  w a s  recognized t h 8 t  glrs8 in 8 

f lexible f i b e r  form i3 a 1  a i t  atmosphere sesves a s  a canduit for r i@t  

wave. (FF 217-2191. In t h e  i950's the  idea of claddibp 8s wti-1 
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waveguides was oid.  (PF  220). MOreOver, w i t h  t h e  invention i n  t h e  

i960s of  the hmer, w h i c h  provided a c o n t r o l l e d  source of i i g h t  upon 

w h i c h  information could be suppiemented, i n t e r e s t  in lightwave 

canamtnication systeaw grew. (ET 225). 

As e a r l y  as 1963 researchers a t  Bell Telephone Laboratories 

directed t h e i r  a t t e n t i o n  towards development of  a . s u i t r b l c  medium or 

p i p e  f o r  tranmission of laser pulses .  (FF 227). A Bell patent issued 

i n  i969 on appi icat ions  f i i e d  i n  t h e  mid sixties for an optical 

waveguide design w h i c h  vas said t o  c o n t r o l  t h e  dielectric constant of 

t h e  wavepath. (FF 227). Researchers a t  Bell Labs also invert i - ted 

various system o f  l ight- focussing gas and glass l e n s e s  artanged within 

metal p ipes ,  designed t o  guide beans of l i g h t  around corners  and t o  

counteract  the tendency of i igM t o  spread, w h i l e  avoidiag tbe h i g h  

i t t e n u a t i o n  of glass f i p r s .  While such focussing system6 worked, 

they were c o s t l y  and nearly impossible t o  maintain over a reasoruhle 

period of time. (FF 227). 

I n  1965 an a r t i c l e  was publ i shed  on an a M i y S i S  of light signal 

propagation i n  a gi8SS fiber w i t h  a graded index c o r e .  (PP 226). 

Also i n  1965 s c i e n t i s t s  weze forming iuminesccnt glass fibers w i t h  8 

c c n t t r i  core of  vitreous s i l i c a  containing a rare ear th  oxide and an 

outer sheath containing s u b s t a n t i a l l y  no 18re earth oxide. Thus a 

patent a p p l i c a t i o n  f i i t d  i n  the United Kingdm on Wrch 29, i965 

1,113,101 (U.K. ' i O i  prterrt) p u b l i s h e d  on May 8, i968) and based on 

several United S t a t e s  rppiizrtions f i i e d  on March 27, i964 (FF 

239-2521 disc losed iumincszcnt q i a s s  fibers canprising a c e n t r a l  core 

o f  vitreous s i l i a  to : i ta ining  a zare earth  oxide i n  amounts of 5 t O  

5000 r a r e  earth atoms ~ P K  m i i i i o n  siiicun atoms and an cuter sheath of 

v i t r e o u s  s i i i c r  containing s u b s t a n t i a i i y  no t a r e  earth  oxide. (FF 

239-2521, 



ThC outer sheath could be r e a d i l y  tanoved, if M C C S S ~ L ~ ,  by winding.  

(FF' 2 4 5 ) .  

I n  t h e  U.K. '101 patent x a t e  e a t t h  oxides, s u c h  as lanth#num 01 

ytterbim oxides ,  specifically described an doprnt m t e r i a l s  in t h e  

'915 patent (FF 7 8 ) ,  as well 8s oxides of ptaBeodylBiUm, neodymim, 

samarium, euxopim,  gadolinium, terbium, dy6pro8ium, holmium, erbium, 

t h u l i u m ,  lutetium 02 promethium may be wed i n  t h e  disclosed 

compositions. ( F F  241) .  The s i l i c a  g l a r e  fibers containing t h e  faze 

earth  oxides w i t h  t h e  s i l i c a  sheath i n  t h e  U.K. '101 patent  can & 

used i n  vaxious iumines~amce devices and w h i l e  

t h e y  cannot be used as athodoluminescent fib818 by bamb.tdment of 

elections though t h e  s h e C t h  s i n c e  the electroru w i l l  not sufffcieatly 

penetrate  t h e  sheath,  t h e y  can be do employed by bcmhrdmeat of the 

end where t h e  iuminescepte g l a s s  w i t h  t h e  rare ebtth oxide i r  

exposed. Then only the end of t h e  fiber w i l l  l a i n s c e n c e .  (P? 2 4 3 ) .  

Cti t ical  t o  t h e  compositions of t h e  W.K. '101 patent is the UH of 

t8re errth elements in t h e  form o f  oxides t o  pamate ahorption of 

l i g h t  through which iuminsecence i r  oht8ineb. mi8 i s  t o  be 8VOld8b 

i n  an o p t i c a l  waveguide fiber.  (FF 246) .  

In i966 a search was qoing on by t h e  B r i t i s h  Foat Office fox a 

useful long d i s t a n c e  l i g h t  quidinq structure. 

a s t r u c t u t e  C 8 p i b h  of t ransmit t ing 1 percent of  t h e  light inprlrt over 

distance  o f  one kiiometer. (FF 1 5 4 ) .  Such a s t r u c t u r e  would haw 8 

The go8i -8 to achieve 

light attenuat ion of 0:iiy twenty d e c i h i s  per kiianetet (2OdB/km). 

(FF  1 5 4 ) .  

Of approximately i o 0 0  dB/krn. This meant t h 8 t  ooex a diSt8nse  Of 1 

ki lometer ,  a 1 0 0 0  dB/km conventional f ibez couid tranmmit only 10 

In i966 a tvpicai form o f  fibcz optics h8d an at tenuat ion 

-98 

petcent  of t h e  i n p u t  l i g h t ,  98 ordcfs  of m8qnitUde klw the deeited 
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1% br ?O.dEdB/lan. (FF 154). Putting it another way the advance f r m  a 

C O ~ V e n 4 i O M ~  gla8s fibet optical with an attenuation on the order of 

1000 db/b to an optical waveguide of 20dBFm reaired a, 50 fold 

improvemeat (R M4). 

A ko-fkchhm article published in July 1966 identified some of 

the problm~r to be overcame in obtaining a giass optical waveguide 

fiber. (FFy229-238). It was disclosed th8t a dielectric fiber with a 

refxa-ctive indm higher than its surrounding region i8 a foM of 

diel-tric waveguide which represents a 'p088ibh medium' for the 

guided trarumission of energy at optical freuuencier; that the best 

transparent ,'lowr - loss" materiais were polymethyl methacrylate .nb 

polystyzene; that the best.ab8orption coefficient for  gla.8 gi-8 a 

b u l k  lor8 of about 200 dB/km; that theoretical and expezimental 

studies inbicate a fiber of glassy material con8tructed in 8 cladded 

SXzuCture-with a. certain cote diameter reprerents a "po88ible 

ptacticai' optical waveguide with important potential as a new fozm o f  

t 

comunication medium. (FF 230). The 8uthors noted that the 'crucial 

Mtetiai pxoblemm.appears to be one which i r  difficult but not 

iUIpO88ibhP that the @ai of attaining a remixed lor8 figure of 

around 2O.db/km ir 'much higher' than the 10-t limit of lo88 figure 

" .'In 1966 pure fused 8iiica glass with good uitta Violet 

tt8n8puency was used in appiizations where such tranrpatency was 

needed. (R 155, 283). Moteover as e8riy as 1954 titania doped 

silica systems were known as. (PF 1 5 5 ) .  In a U.K. applic8tion filed 

in 1968 K8o referred to *=onventionai" cladding Mteriai for g h S S  

f i b e r s  as king anothex giass  of iwer refractive index 

Kao ais0 observed that the :iaddinq of optical 

. .. 
(FP 1 5 5 ) ,  

fi 
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fibers w i t h  a tr8nsparent medim of lowet refractior index tbaa that 

o f  +he fiber material vas "widely used' i n  f iber optics t o  0 1 U m t o  

light lossas and contantirution suffered 

Uco8ted f i k r s .  (PF 237). S t i l i  -0, who pre-bly is prtsoa, 

having a t  least  " 0 1 d i ~ r y  s k i l l  i n  t h e  8 t t  to vhicb m i 8  mbjoct 

matter pertains" 8nd who war working i 0  c-aicatiot? (F? 236) offorod 

i n  t h e  1966 1C.o-Rockhm a r t i c i e  no praCtiC81 Solutb2a i n  mooting the 

2OdB/km goal, said nothing about u s i n g  a doped s i l i c a  io 8a optical 

t h e  fikr-8ir faterf8ce of 

W8mguide and proceeded t o  ptopose in 1968 t h e  l ight t r 8 m t t i a q  

f i b t e  tore is clad w i t h  ice.  (FF 237, 238).  

In i966 inventor Murer decided t o  inVe8tigate tho praputier of 

8nd t o  evaluate, Corning glasses for t h e  w. posed by tho Brfti8b 

Patent Office. (FF 154) .  Working w i t h  inventor Scbultr  w b o  joined 

Corning i n  August 1967, t h e y  developed an optical vaveguide &+in9 8 

core glass camposition of 3 w t . . %  titmi8 - s i l i c a  vhich exhibitad 8n 
* .  

attenuation of 20 dB/km, the ,go81 set by t h e  B r i t i s h  Post Offico. W? 

153-1851, Corning internally reported this 8chiOV0m0nt ia 8 toport 

dated January 26 ,  i970 and noted that t h i s  Optic81 mcn quid. fikr 

met t h e  project go81 ¶et up 3 years ago for a pI8ctic81 lm-guib. 

System. (Fp-183) .2' Such f fbers were l a m d  t o  I O S O 8 Z C b ~ t 8  at tb. 

Brit ish Post Office, Land0z.l 8nd supplied t o  Bell IIboratgries, m t 8 y  

Hill, New Jersey 8nd these tcseaxchers confirmed t h e  tot81 8ttmuatioa 

of 20 dBlkm. (FF i90). 

- 8/ I n  Corning's proposed f indirrg  48, Corning alleges for the c ' f 8 b 8 d  
invention of t h e  '915 patent, a conception d 8 t e  of March 1,  1967 a d  8a 8ctU.l- 

reduction t o  practice by August i, 1968. ' The A&inistr8tiVe L W  Jmdw 8 8 k r  
no findin* w i t h  repect t o  any conception and 8ctu81 ZOdUCtiOtr  t o  pr8C'tke 
dates. 
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The 20 d B / b  0ptie.i waveguide System was t h e  break through many 

c e c a t i o n  .pStms were wafting for. (FF 1 9 0 ) .  A t  2Odb/km, fibers 

could b@n to be conaidered for iongdistance transmission of light 

8nd t o  be COUptitive with metal wirer, cables, and microwave r e l a y  

(Fp 191). An O p t i c 8 1  w8vequide, as a s a t i s f a c t o r y  t ransmit t ing  media 

. i5 
for frecruencier around lo h z ,  and wbich.allowed only preae lec ted  

mode8 of l i g h t  t o  propagate aiong t h e  fiber had been produced. 

6 7 ) .  

(FF 

Corning's development of o p t i c a l  w8veguide fiber who80 attenuat ing 

loss was only 20 -/Ian enabied fiber losses to be fur ther  reduced 

s t e a d i l y .  

transmission developed thereafter along 8 broad front. (F? 193) .  

(FF 1 9 2 ) .  Progzerr i n  t h e  science and technology of fikt 

Over 99% of all o p t i c a l  waveguide fibers vhich b r e  been made 8nd .Old 

coplmer,cially i n  t h e  W t i d  have been formed w i t h  d o p d  fused silica, 

Doped fused s i l ica  o p t i c a l  waveguide fiber ha8 l e d  t o  8 multimillion 
* .  

d o l l a r  industry whete sme f i f t e e n  ye8rs  ago t h e r e  w8s indU8tIy a t  

all. (FF 66, 6 7 ) .  

Accordingly, t h e  AdminiStI8tiVe L 8 w  Judge f ind8  t h a t  t h e  record 

e r t 8 b l i s h e s  t h a t  t h e  '915 p8tent i s  of pioneer s tatus .  

5. 

Respondents, c i t i n g  H. l i ibut ton  O i l  Well Cementing Co. 9. Walker, 

329 U.S. I ,  13 ( 1 9 4 6 ) ;  mii V .  Linsay, li3 U.S. 9 7 ,  1 0 2 ,  ( i 8 8 5 ) ;  

Fuihr 0. Yentzer,  94 U.S. 288, 297 ( 1 8 7 7 ) ;  G i l l  v. Wells, 89  U.S. (22  

Wall.) 1 ,  1 5 , ( 1 8 7 4 ) ;  Gouid V .  WSS, 8 2  U.S. (15 Wall)  1 8 7 ,  192-194, 

(i892); Seymour v. OsbOxxe, 78 U.S. (li Wall.) 3 3 ,  42 ( 1 8 7 1 ) :  Laser 

Alignment, Inc.  v .  Woodruff 6 Sons, Inc . ,  491 F.2d 866, 873  (7th  CiZ. 

1 9 7 4 ) ;  and Kernart Corp. v .  Printing Axta Research Labs., 201 F.2d 624,  

630 ( 9 t h  C i r .  19531, argue that  caarrot be included within t h e  

ambit of claims i and 2 in issue becaume couid not be Used 
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for t h e  purposo of t h e  invention "as of the timo of  tho isnt.Llce" of  

t h e  '915 p8teat. (RPRP 8 ) .  Hence it is argued t h a t  accu8od n-I, S-l 

and S-2 f i b s  avoid infringement. 

Contrary to rorpondents' urgingr, a - a i  l i C 8  

gl88a blaak ms 8 U C C 8 8 8 f U i i y  produced aad &am into 8 P l \ l f t i d o  

o p t i c a l  waveguide by Corning prior  t o  the my 2 ,  1972 inmace of t h e  

'915 prtent .  (PP 3 0 4 ) .  S t i l i  the record i s  coac lus ive  U t ,  

is ndt Listed a s  a dopant i n  the '91s patoat (FF 2 9 9 ) ;  t h a t  

fnsufficient work had been done a t  Coxning w i t b  w&rr tho '915 

appl ica t ion  was f i l e d  on M y  li, 1970 t o  iacludo it ar a m a t  in tbo 

appl icat ion a8 f i i e d  (FF 3 0 1 ) :  and t h a t  8s of  my 11, 1970, Corning 

had only-=do f i k x r  containing t i t a n i a  dopod tu& rilic8, 

Language in t h e  cases c i t e d  by rerpondents 8upports to.porrd.nts' 

argment .  Fox ax.mple i n  Gould v. Ross., tho SUp.nW Oortrt atatod 

t h a t  i f  an al loged in f r inger  subs t i tu tor  ono of -8 iagredieuts of a 

p8tent.0'8 patented combination w i t h  one which w8s o l d  "but #I not 

knows a t  t h e  date of t h e  ... lpatentoo'rl  invoation as a popex 

s u h s t i t u t e  for t h e  o m i t t e d  ingredient ,  thon h e  doer no+ iaftiag~.~ 82 

U.S. a t  194. Moreover, i n  the  GZ8VeX Tank cas., the Supremo Court, in 

determining m i v a l e n t s  s ta ted  an important factox to k cocuidarod i r  

"-ether persona teasozahiy s k i l i e d  in t h e  a c t  would h8Vo knova O f  the 

- 9/ 
materia l  i n  t h e  '915 appil;at1Oa as f-iied because i n s u f f i c i o a t  work h8d been 
performed w i t h  it. (FF 3 0 8 ) .  Corning howevet, did includo oxide8 Of 

t lnt8ium,  t i n ,  niobium, y t t e r b i u m  end ianthanm even thou* i t  had not -de 
o p t i c a l  waveguider f i b e r s  containing such  oxides. 

There i s  testimo:,y that Corning d i d  not include 8s dopant 

(FF 308.) 
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interchangembil i ty of an ingzcdient not contained in t h e  patent  w i t h  

one th8t.ms." 05 U.S.P.Q. a t  331. When t h e  '915 a p p l i c a t i o n  was 

f i l e d  on HRy 11, 1970 inventors M8urer and d i d  not consider 

interchangeable w i t h  t h e  specific oxides named i n  t h e  '935 ' 

specff ici t ion.  - LO/ 

Despite t h e  cares d i e d  on by rerpoadcnts a number of court 

decisions ham adopted a contrary view, *. t h a t  the alleged 

eCiuiprlent need not exist ox be known as an acruivalcnt a t  t h e  time t h e  

invention was A d a .  

I n  Horley Machine Co. v .  Lancastex, supra, t h e  Supreme C o u r t , i n  

f inding inyringament s t a t e d  t h a t  the important factor n r  th8t the 

aceurea b d  claimed mechanisms performed each t h e  8- furrctioa i n  

m b 8 t a n t i a l l y  the  simC way and ate combined t o  produce tho ram tonrlt  

even though t h e  accused mechanism m y  have been unknown at  t h e  ti- 

t h e  claiacd'invention was made. 
* 

K 1 2 9  U.S. a t  284. 

See also' Edison Elec. Light Co. 0. Boston Incandescent La& Co. , - 62 F. 

397 (C.C;b. M.66 1 6 9 4 ) ;  Techincal Tape Cotp. 0. MinaO8ot8 Mining P 

w@. Co.,-*247 F.2d 344, 350 (2nd C i r .  19571,  cart.  denied. 355 U.S. 

952 (19581;  P i n k e l s t e i n  0.  S.H. Kreir  C Co., 113 F.2d 431,433 (2nd 

C i r .  1 9 4 0 ) ; ' L ~ c k h e e d  Aircraft Cop. v. United S t a t e s ,  553 F.2d 6 9 , 8 4  

( 2nd C i r  ; 1977 1 ; 'Waterproof Inau1ation Corp. v .  I n a u i t a t i n g  Concrete 

Gorp., E53 'P. Sum. 626,  114 U.S.P.Q. 265 (D.C. Md. 1 9 5 7 ) ;  Diambnd 

I n t ' l  Cokp. v. Maryland Fresh Eggs, Inc. ,  374 F F. Supp. 1223,  182 

u.S...PZg. X47 (B.C. Haxyland 1974) ;  S l a y t c r  6 Co. 0. United S t a t e s  

- lo/ Comrmercial production of o p t i c a l  fiber by Corning, 
i n  i972 .  ( F F  297) .  optical fiber was f i r s t  ptoduced by 
C O m m C P : 2 h 3  pZQdUCtiOa of Optic8l  W8VquidC f i k r  did not 
(FF 2 9 6 ) .  

did cammencc a t  ieast 
SEI In 1972 and i t s  
cammace u n t i l  1976. 
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f ~ U 1 8 t i O n  C O X p o X & t i o n ,  20 F. SUPP. 376 ,  380 (S.D.N.Y. 1937) ;  

International Nickel  Company v. Ford Motor Cmpanx, 166 ?. mpp. SSl, 

564 n. 15 (S.D.N.Y. 1958). 

In Bu#er Aircraft Co. v .  united S t 8 t e 8 ,  717 P.2d i 3 5 1 ,  1362, 219 

USFQ 471,  481 (Fed. C i r .  1983)  t h e  Federr1 C i r c u i t  a t a t a d  that "An 

8ppliC&nt for patent  ... i s  not t e a u i r e d . t o  p r e d i c t  811 future 

detnlapl#at# which enable t h e  p r a c t i c e  o f  h i r  foveation i n  

r u b a t 8 n t i r U y  t h e  m e  way". This i8ngU8ge w8# auoted with r p p o r r l  bo 

t h e  ?adera1 Circuit in Kin2enb.w e t  a 1  v. Deer L Co. (No#. 83-1424 

and 84-523)L s l i p  opinion a t  14 (August 7 ,  19841. 

A ?aderr1 C i r c a i t  case of  particular import i s  Altar Powder 

ny v. C.1. DuPont DC N ~ I I O U X S  et  .I., (No. 84-504), rtip opiaiam 

(December 27,  1984) .  The similarities i n  that cam to ir.rwr in tbir 

inp.#tig.tion axe s t r i k i n g .  
t 

In t h e  Atlas Powder caw in early 1966 

Atlas' inventor B l u h  fOtmUl8ttd an initumte1y.mixed mtar-ia-il, 

water reristrnt emulsion b l r q t i n g  agent w b i c h  war aenaitiud with 

entx8pp.d air rrtber t h r n  h i g h  explosiwr or &.micala. Tb. uulrion 

b l a s t i n g  rgont was the  s u b j e c t  matter of a patent whicb i a N O d  Om JlSm 

3 ,  1969 and w8a in  issue in the Atla# Powder Came. In 1976 m n t  

farmed a team t o  study t h e  f c 8 r f b i l i t y  of 8n emuilaioa b l a r t i n g  

.gent. This team succeeded i n  making 8 tmter-in-oil em1aiorr blasting 

agent which DuPont beg8n amking and s e l l i n g  i n  1978 8nd uhich i.d to a 

sui t  for iafringement aga ins t  DuPont by A t i 8 8 .  The d i s t r ' i c t  judg. 

found DuPont's products iafr inqed claims of t h e  Sluhm patent undet t h e  

doctr ine  of  emivaients.  OuPOnt, before t h e  Federal  C i r c u i t ,  argU@d 

t h 8 t  t h e  d i s t t i c t  coutt focused on t h e  "function, putpore, rad 

auality" of  the emuisifyiag agents of Du' Font 8ad t h e  C 1 a i m . d  

h V e n t i O n  8nd t h a t  t h a t  focus ignored t h e  Grrver Tank tripartte teat. 

The Pedaxrl Circuit dis8qreed s t a t i n g :  
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Though Graver Tank 8 X t i C U l & t e 8  t h e  
tripartite tes t  o f  " funct ion,  way, 
and result," it aim0 rtrter t h a t  
t h e  doctzine of  eenrivalence should 
aot be the prisoner of r i g i d  
formula. Moreover, Graver, which as 
bexe cornpatad a claimed mixtuxe w i t h  
an accured mixture i n  which One 

ingredient  of t h e  claimed mixture 
war chaaged, s t a t e d ;  

Consideration murt ke given 
t o  t h e  purpore for which an 
ingredient is used i n  
patent ,  the malitia8 it 
has when combined w i t h  t h e  
other ingxedient8,and t h e  
function w h i c h  it i s  
intended t o  perform. 
I d  a t  61i. [ s l i p  opinion 
pp. 24-251. 
- 

S i g n i f i c a n t  too i r  t h e  fol lowing language of the ?&era1 C i r c u i t  

in t h e  A t 1 8 8  Powder case . *  

19791. There t h e  t r i a l  judge s a i d  
t h a t  where dcfendmt h a 8  
appropriated t h e  material f e a t u r e s  
of t h e  patent i n  a i t ,  infringement 
w i l l  be found even when thoro 
features  have been supplemented and 
modified t o  such an extent  t h a t  t h e  
defendant may be e n t i t l e d  t o  a 

P.S.P.Q. pp. 221-22. [ S l i p  opinion 
' patent for the improvement. 19 

p. 271. 

DuPont contends t h a t  one s k i l l e d  i k  
t h e  a r t  i a  i966 wouid not have known 
t h a t  t h e  '978 and DuPont products 
weze cuuivaicnt .  It is not a 
reuuircment of euuivaleace,  howevez, 
t h a t  those s k i i i t d  i n  t h e  a r t  k n o w  
Of t h e  cuuivalence when t h e  patent  
appl ica t ion  is filed ox t h e  patent  
issues. That  m e s t i o n  'is detetmined 
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as of  t h e  time infr inganent  takes 
place. [ s l i p  opinion p. 281. 

The tocord &fore me e s t a b l i s h e r  that ( 8  polyvalent  met81 

oxido) in  torpondents' accusod canporitioar porfoxm~ mabatantial ly the 

8890 f m t i O B  i n  r u b . f . n t i 8 f l y  tho t o  yiO1d r u b # t m t i 8 l l y  tho 

same remalt 8s the polyvalent mota1 oxides 8 p c i f i c 8 i 1 y  r o c i t o d  in tho 

'915 p8tcnt.  Reapondents h8ve offered no evibonco t o  t h o  contrrry .  

Reapondonts argue t h r t  inventor8 BUUxaX 8nd S c b u l t r  arecognirod 

t h 8 t  could aot h8ve been cont.mpi8ted by t h o  '915 patont 

claims i n  isme since these claims oxclude cot. dopurt urublo i n  

8T00unt8 exceeding 15 percent by 8nd t h e  inv8ntors obt8ixmd 

United S t a t e r  Patent No. 3,'884,550 (tho '550 p8t8nt lr  On 8 90-8 

containing o p t i c a l  wrveghdo whorrin t h e  i 8  UCCO88 O f  1% 

by m i g h t  (RPFP 27) .  mis 8rg'mont i r  not por#u88i+.. Tha '550 
t 

p 8 t O n t r  w h i c h  is8ued on H8y 20, 1975, W 8 8  h8.d a 8 p p r i a t i O n  

fi1.d January 4, 1973 w h i c h  i n  turn -8 h a d  on 8n invmntion 

dircloaure datod June 19, 1972. (R 302). A l l  of thow &to8 are 

subsouuent t o  

~ubseauont t o  

the M y  2 ,  1972 isnunco d8to of tho '935 p t o n t  rad 

when invontor S c h u l t r  i n  o a r l y  1972 probucod 8 

glrrr blank 8nd r o & n  it into a 

multimode o p t i c 8 1  rrrveguido vhich had voty 1- optic81 l 8 n r  (?? 

304) .  Thur rcientistr a t  Corning, k f o r o  SEI went into C-Uic.1 

Product of  i t a  o p t i c 8 1  fibor wrvequido f i k r  rocagrrfrod tb8t  

i n  8mQunts not oxceeding i S I  by weight, w 8 l  8 dopant mrtOri81 which 

iWt08808 the index of refraction of 8 fused rilica cor0 (R 2 9 6 ) .  
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' \ .  . 
6. Doped €used Silica 

. -  , 

Re.pondent8. argue t h a t  was not  

patent bec8Uro i s v e n t o r  Schultz  admitted a t  

Keck-Schultz mothod diacosed i n  U.S. Patent  

dercribed i n  column 4, ii. 4-12 of t h e  '915 

producing the.*mveguide of t h e  invention i n  

within t h e  scorn of '915 

the hearing t h a t  t h e  

No. 3,711,762 (CX 8A) and 

s p e c i f i c a t i o n  for 

issue wau nevet usod to 
. I  . b 

prepare a doped fiber (RPPF 2 9 ) .  The evidence howaver shows 

t h a t  Dr. Schultz only stated that  Corning Y.8  Ua8Uccor8fu~ in doping 

si 1 ica  w i t h  i n  amounts greater then  .It, U 8 h g  a fl-• ~ 

hydrolysis technicrue prior t o  t h e  May ll, 1970 f i l i n g  of tho '915 

appl ica t ion  (FF 316,.3l7, 330, 331, 333). Corning then n r  

UMUcerafui kcaure t h e  early work w i t h  -8 dorw w i t h  a 
. 

direct  vi tr i f icat ion-method of flmm hydxolyrir  which involv8d t h e  

d i r e c t  doposit ing of  glass i n  bulk form w i t h  

furruce  and w h i c h  was not the V8riant o f  tho 

technicrue used t o  evontuaily make n r c c e r r f u l  

(PF 316). The direhe deposi t ing of glarr i n  

process) involved a very h i g h  tempetatUXe in 

8 h i g h  tempex8turo 

f1- hpdrOly8i8 

optical waveguide f i k Z 8  

bulk form (tba boule 

t h o  furnace and hence 

volati l ized as it was being deporited i n t o  t h e  f u r ~ c o .  

Accordingly0 small amount remained in t h e  a c t u a l  boule of glars (F? 

316). lb t h e  contrary  t h e  Keck-Schultt method referenced in tho '915 

patent  i s  not l i m i t e d  t o  direct deposi t ing glarr i n  a furnace. AS tho  

specific'kmple of t h e  '9i5 patent shows0 glasu can be deposited onto 

t h e  ins ide  w a l l  of a t u b e  ' F F  ai). Howvet the Keck-Schultz 

. .  
. ' 1 * . ,  

disc losure  teaches a v a t l c t y  o f  ways by w h i c h  t h e  glass may be 

deposited. 
=*. , - 
(FF 811. Inventor S c h u i t t  d i d  obtain i n  early 1972 a 

multimode optical waveguide f ibex f t o m  an approximately 

giass biank using a var iant  of tho 

flamer-hydxolyrir techaicruc (FF 3 0 4 ) .  Thoxe i r  nothing in tho record 



to cantzadiet Schultt's tertimony that if one a t t a n p t u ~  to d.poait 

8s 8 dop8nt material, ultilizing the Keck-Schultt ntbad, am0 

weald bo able to obtain 8 coxe doped in exce88 of .l poreoat 

EVmn 8a.rtaing the Keck-Schultz method incorp0rrt.d in the '91s 

pateat uas unruccersful for pxoduciag a 

--guide, this t a c t  vouid not be controfiing. AS the ?u!or8l Circuit 

- d0P.d optical 

7.  

... finding eauivr1ence i s  rmt 
inconairtent with 8 prtentee's 
unnrccessful 8ttampt to make the 
8ccused product. The focus in 
asscaring eouivalence i s  on 
whether the accused produet 
petfOXmS SUkt8nti81ly tho ..me 8s 
the chimed product in function, 
Way 8nd result 0- it i S  nOt On tho 
patentee's 8 b i l i t y  to deviso 8 
product euuivalent to the patented 
product. Indeed, the patentee's 
incentive to devise l cauivalent 
product ir often less than 8 

competitor's, which 810- may 
aceaunt for the competitor's 
success rnd the patentee's failure 
in devising the aouivrlent 
product. See e.g., k 0 . o n a  Corp. 
v .  Varta Batteries, Inc., 522 ?. 
SUPP. 1304, 1328, 213 U.S.P.Q. 
222, 241 (S.D.N.Y. 1981). (Slip 
opinion p. 29) .  

R8rpandonts 8rque thrt Corning's rttempt to invoke the doctrim of 

~ i v a l e n t s  for the puxpose of including the S-2 and 5-3 f i k a  within 

tho Scope of c&ims l 8nd 2 of  the '915 p8tent must bo r$joctod. Tboy 
-: 

refer to a telephone irrterview Corning's Hr. Walter S. Zhbramki had 

with the Patent Office Examiner i n  November, i97i, during the 

prosecution of the '915 patent rpplicrtion in which tbe B W n O t  
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recnrired claimed language showing t h e  addition of a dopaat material t o  

the fibet 'r  core "in a t  l eas t  aa elemental basis" in aa amount not 

exceeding 15% by weight (PP 105).  Respondents argue t h a t . i t  i s  clear 

that t h e  docttfne of  prorecution estoppel, also termed " f i l e  wrapper 

estoppel", preclude8 a patent owner frcra later  broadening the 

dercziption of  a claimed element limited during prosecution 80 88 t o  

encoerp.88 a composition which a competitor should reasoaably believe 

is  not w i t h i n  t h e  legal boundaries of a claim i n  suit. (RPBP 8 ) .  

The extent t o  which t h e  doctrine of cauiv8lents i r  utilized by a 

tribunal t o  k n e f i t  a patentee is measured by estoppel at ir ing from 

the prorecution history Coleco Indu8trie8, InC. 0.  U.S. I Z t t e t M t i O t a 8 1  

(CCPA 1978). Moreover t h e  estoppel .riser not only frcln amanant8 

made t o  claim8 duting t h e  pro8ecution but even ftm rtgmontr made ia 

t h e  pro8ecutioa E. ' .  

The doctzine o f  f i l e  napper eltoppel i s  a rule o f  ancient and 

honorable lineage i n  t h e  iaw of patent infringement. It ' i s  a c-on 

law concept that iaWyer8 and judge8 aC~~8tOmed t o  cormtrue contract8 

The decision that f i l e  wappcr 88tOppal firm foot ing  a8 

rule that i s  not overpowered even by t h e  doctrine of ecnaivalents i s  

E x h i b i t  Supply Co. v .  Ace Patents Corporation 3iS U.S. 1 2 6 ,  52 

U.S.P.Q. 275 (1942) rehearing denied 315 U.S. 828 ( i 9 4 2 ) .  Exhibit 

Supply inoolved a patext on a part of a pinball machine. The specific 

point of t h e  inventiorr was a new and novel res i l i ent  s w i t c h  that 

closed an e l e c t r i c  t i r z u i :  when the target pin was h i t  by the tol i ing 

bal l .  The claim of the patent was directed t o  a "conductor means ... 
embedded i n  the tabie."52 U.S.P.Q. a t  279. In t h e  accusehdeuice, t h e  

4 3  



'c8rried by tho t8ble." 

canatruet ian did not infringe because the f i l e  vr8pper showed that 

upon tho iruistence o f  tho Examiner, tho inventor ch8agod his C f 8 i m  

frm one covoring 8 conductor me8M " C 8 t r i . d  by tbo table" t o  one 

whore t h e  conductor meaxh~ warn "embedded i a  tho table." A8 t o  t b i m  

change, t h e  Court mid: 

The Supremo Court found t h a t  t h i s  

"it i s  immrterial whother t h e  w8miaor ram 

right or wrong in rejecting t h e  chim 88 fi1.d." 52 U.S.P.Q. a t  280. 

The r e 8 ~ n  this i s  " imnrter ia i "  is t h a t :  

" h a t  tho  patentoe . . . h8m discl8h.d 
--conductors w h i c h  are carried by tho t 8 b h  
but not embedded in it--c8nnot now be reqainod 
by rocouxse t o  t h e  doctrine of e a t a i v ~ l o n t s r  
which 8t most.operate8, by l iberrr  
construct ion,  t o  socure t o  the invoator the 
f u l l  b e n e f i t s ,  not di#Cl8lmOd, of -0 chima 
a i i ~ ~ d . ^  E * 

The f8cts i n  t h e  prosecution of t h e  '935 p8tent  a p p l i c a t i o n  8x0 

d i s t i n u u i s a b l e  from E x h i b i t  Supply. in tho c 9 1 5 . p r o w c u t i o n  the 

rmendmonts ware made t o  further  diatinauisR the-doped f u n d  ail ic8  i n  

t h e  cl8imed s u b j e c t  mattex over t h e  c i t e d  ?l.m et 82. p8tont (?? 

w8voguide f r a  solid o p t i c r i  dielectric m8teri.l 8s f u s d  milica. not 

by adding C h W C 8 i  +wmpounds or eloments t o  the fumed 8 i r f C 8  but by 

sh8ngiBg tb. donsity, 8nd t h e  S t t U ~ 2 U r 8 l  d i r p l 8 C ~ e n t  O f  tb. 8tQIIH 02 

molecules of tbe fused s i i i t a  through i Z X 8 d i 8 t i O a  (FF 215-2781. 

Although t h e  kaminer i n  prosecution o f  t h e  '915 p8teat 8ppliC8tiOn 

cited r e f e r e n c e s  showiriq girsses doped w i t h  chsmicair 8nd showing 8 

v a r i a t i o n  o f  doping concenttat ion pxoduces a V 8 X i 8 b h  index of 

r c f r 8 c t i o n ,  no tejection on such  r e f e r e n c e s  waa mado by t h e  BxaEdr18X 
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(FF 89-105). 

appl icat ion were made t o  f u r t h e r  d i s t i n g u i s h  the claimed s u b j e c t  

matter from t& Flam et al. patent w h i c h  concerned only irradiating 

fused si l ica,  the AdPlinistrative Law Judge can f i n d  no support f o r  the 

cokclusion that corning gave up either the i n c l u s i o n  of a 

Because t h e  gnendmants t o  the claims i n  the ' 915 

t o  a 

the vhich 

S-2 and S-3 fib;rs) o r  tha  use o f  a 

(accused 

( a c c u s k  

S-3 f i b e r )  in the '915 invention. While, i n  the Exhib i t  Supply cam, 

the  inventor changed his claim i n  prorecution from one covering a 

conductor means "carried by the table" t o  one where the conductor 

means was "embedded i n  t h e  table", tlm claimed language i n  t& '915 

appl ica t ion  c o n s i s t e n t l y ,  read 0x1 a doped core .  

comparision of O r i g i n a l  claim 1, amended claim 1 and claim 1 i n  

Issue.  I (FF 6 4 ,  89 ,  99) ,  

This is 8 b u a  by a 
I 

Coming during the prosecution d id  place an upper l i m f t  011 the 

amount of dopant material in the o p t i c a l  waveguide 

cofning has 'recognized, it' i s  estopped from a s s e r t i n g  tbat o p t i c a l  

kccordiqly  as 
* 

waveguide fibers containing more t h n  15% dopant material, m c h  88 ths  

M-2 fiber which contains  about i n f r i n g e s  tbr *gis patent 
. ,  

(FF 49 ,  50).  

Respondents point  t o  the fact that vas recognized as a 

compound thit dccreaws the  index of r e f r a c t i o n  of silic8tr 81.8-8 

before the *9lS appl ica t ion  vas f i l e d  and suggest that the lack o f  

mention of idex o f  r e f t a c t i o n  reducing dopants i n  the '915 

s p e c i f i c a t i o n  was in tent iona l  (RPFF 20). To the contrary ,  the 

inventors c o n s i s t e n t l y  tes t i f i ed  that, p r i o r  t o  filing the '91s 

appl ica t ion ,  they had not experimented v l t h  dopant materials which 

decreased the index o f  r e f r a c t i o n  o f  pure fused s i l ica ;  that had t h y  
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dotn so specifit reference t o  r u s h  mcrterials would ham #.rr made in 

8. Corrrin9'8 U,%. Patont 1 ,322 ,992  

R..poaberkS argue that Corning in t h e  Bxiti8h SOMtotpaxt t o  tho 

'915 p t o n t ,  (U.X. Patent No. 1 ,322 ,992 ,  (U.X. '992 Prtont)) rdmittod 

by tho dofinition of dopant in t h e  U.K. '992 prtent tht the only 

dopants u8oable i n  the '9i5 invention are those t h r t  incroam tho 

index of refraction of fused si i icr  (RPPF 21)  (FF 319).  

Corning's dofinition of dopant in a p8rticular m y  i n  U.X. '992 

prtont however doer not serve as .A rdmirrion w i t h  rogaxb t o  t h o  '915 

patont. The '915 patent does not remire t h r t  the d o p a t #  u808ble i n  

the '9 iS iavontion only Intxcare the index o f  rotrrction (?? 78). 

Moreovor during t h e  ptosctution of tho !915 patont, Coriag took  the 

H 8 i t i o n  t h 8 t  8 dopant I S  =.if UU8ntfty O f  S U b S t 8 n C O  8dd.d t o  

anothu substance "to *itex t h e  irtter's proportie8" (?P 101, 102) .  

Neithor inventor Mawcar nor Sshuitz tould rec.11 ever h8ving non tho 

rotoronce i8ngu.W i n  t h e  U.K. '992 prtent,  nor hrd tboy ratified O r  

approved t h e  definition of doprnt in tho B r i t i s h  p t e n t .  (R 320).  

Both  incnntorr believed the langurge in mestion t o  k mofo 

restrictive thrn their  :orr=ept of t h e  invention o f  tho '91s pateat. 

(?? 320) .  Noroover, the Bciqiarr, Rcnch,  I t a i i r n ,  Jrp.rude, G0r818n 

rad Canadian counterparts to  t h e  disc'losure of  t h e  '915 pitont do not 

dotiru dopant a8 a matcr:~; w h i z h  cause8 t h e  index of rrfrct ion o f  

doped fusod silica a r t 1  produced thetcfrom to be increr8.d only 

above that of  pure fuse.( aiiizJ. (FF  32i-3261. 
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9. Accuacd F i b e r s  Do-dringe 

Bared on t h e  foregoing,  t h e  AQninistrative L a w  Judge finds that  

Corning h a  met its burden by a pxepronderance o f  evidence i n  proving 

t h a t  t h e  accrrmd M-1 8nd S-1 fibers i n f t i n g e  Claims 1 and 2 of t h e  

'915 p a t e n t ;  and t h a t  the accused S-2 and S-3 fibers i n f r i n g e  claim i 

of t h e  '915 patent.  

111. V a l i d i t v  o f  Claims 1 and 2 o f  t h e  '915 Patent 

A. 35 U.S.C. 66 102., 103 

Claims 1 and 2 of  the '915 patent are e n t i t l e d  t o  t h e  presumption 

11/ of v a l i d i t y  af forded by 35 U.S.C. 4 2 8 2 -  S t x u c t u x a 1  Rubber 

R o d u c t s  Company v .  Ribber Company, Appeal No. 83-1326, ( S l i p  

Opinion p. 13 (Fed.Cir. Nov. 9, 1984); XCA Cotp. v.  Applied D i g i t a l  

pat8 Systems, Inc . ,  730 F.2d 1440, 1443 (Fed.Cit. 1984l;'Reemption 

Devices v .  Minn.Min. b Mfg. Co., 732 F.2d 903, 907 (Fed.Cir. 1984); 

Jones v. Hardy, 727 F.2d 1524, 1528, 220 U.S.P.Q. io21 (Fed.Cir. 1984). 

Respondents bear t h e  burden of proving, by clear and convincing 

- 
evidence, facts w h i c h  e s t a b l i s h  t h a t  claims i and 2 of t h e  '915 t h e  

patent are inva l id .  R.iirmd Dynamics, In;. 0. A. S t u t k i  Co., 727 

F.2d i506, 1516 (Fed.Cir. 1984); C e r t r i n  S i l i c a - C o a t e d  Laad Chtoznatc 

Pigments, 2 i 9  USPQ i O O 9 ,  IO11 (U.S.I.T.C. 1983); Bio-Rld L8boratories, 

Inc.  0. Nicolet Instrument Corp., 739 F.2d 604, 615 (Fed.Cir. 1984); - 

- l1/ 35 U.S.C. 6 282 reads i n  p e t t n n t  part: 
" A  patent s h a l i  be presumed v a l i d . . ; .  The burden of e s t a b l i s h i n g  
i n v a l i d i t y  of a patent or any claim thereof s h a l l  rest on t h e  party  
a s s e r t i n g  such i n v a l i d i t y . "  
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merican Hoist h Derrick Co. v .  Sow. h SOnSt Inc., 725 F.2d 1350,  

1360,  220 U.S.P.Q. 763,770 (Ped. C i r .  1984)  cart. denied 53 0.S.L.W. 

3225, ( U . S .  2 ,  1984) .  The pteSump+iOa Of v a l i d i t y  X & B 8  

i B t 8 C t .  T h r ,  re8pondeats B O t  O d y  h.Ve the ptocedural  h t d -  Of 

e s t a b l i s h i n g  a prim-facie ca8e, but t h e  burdea o f  p e r r w r i o n  remain8 

on t h e  rerpoadentr and t h e  "clear rad convincinga 8tandaXd d w s  not 

change. TP Irbotatories 0 .  Profess ional  P o r i t i o a e r s ,  Iac., 724 F.2d 

965,  971 (Ped.Cir. 1 9 8 4 ) ;  SSIH Euuipment S.A. 9.  U.S.  I.T.C., 718 ?.2d 

365,  375 218 U.S.P.Q. 678 (Ped.Cir. 1 9 8 3 ) ;  RCA Corp. V. Applied 
I 

D i g i t a l  Dat8 Syrtams, I n c . ,  suptar 730 P.2d a t  1444; Jervi8 8. W e h b  

co. v. Southern Systetns,Inc., 742 F.2d 1388,  1392 n.4,  222 U.S.P.Q. 

943,  945 C n.4 (Fed. C i x .  1 9 8 4 ) ;  S t r r t o f l o x ,  Inc. 0. Aeroguip cow. * 

713 F.2d 1530,  1534,  218U.S.P.Q. 871 ,  875 (?.de C i r .  1983). 

While deference is due a United S t a t e s  Patent  .ad Tradmark Office 
t 

decision t o  issue a patent w i t h  respec t  t o  evidence bearing on ~ 

v a l i d i t y  which it considered,  no much deference  i r  due rith re8poct t o  

evidence it did not consider.  American Iioirt C Detrick Co. v. so# C 

SOlld, Iac., suptar A180 t h e  premise t h a t  d e 8  a8 to p.t.tlt8bility 

should be resolved in favox of a p8tentw is n w  defunct. S.. In re 

- Nabor, 503 P.2d 1059,  iO59-60, 183 L7.S.P.Q. 245,  246 (C.C.P.A. 1974); 

In re Succesror In fntexest t o  Waltex Anderson, ( S l i p  Opinion a t  

4) . (Fed.  Cir. 1984) .  

Respondents argue that  t h e  most pertinent pxior a r t  reference t o  

claim8 18nd  2 of t h e  ' 9 i S  patent is U.K. Patoat  L,L13,101 (U.K. '101 

p a t e n t ) .  

k e a  demonstrated because t h e  U.K. '101 patent d i s c l o s e s  8x1 optic81 

f iber  tomprising a coxc made up primari ly  of pure fused rilica 'dopeda 

w i t h  1 8 a t h ~ ! ' 1 W  or  ytterbium oxides , .vh ich  are momg the oxides 

It i s  atqued t h a t  a n t i c i p a t i o n  under 35 P.S.C. 6 102 has 
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dirc loeed in t h e  '915 patent ,  and a cladding containing pure fused 

a i l i c a  w i t h ,  800atimeS, a lesser o f  sa id  oxides. (RPEP p. 14)  

Respondents arguc that the foregoing i s  e f f e c t i v e l y  admitted by 

corning in i t a  U.K. Patent 1 ,322 ,992  (U.K. '992 patent ) ,  the B r i t i s h  

counterpart t o  the '915 patent i n  issue (RPHP pp. 14-15). 

Rerpodents '  expert D r .  .Pedro 8 .  Macedo f u r t h e r  testified that the 

product of the U.K. '101 patent is within the  scope of claim 1 and 2 

of  the '915 patent  (RPX 1 O l A  para. 31). 

Respondents argue that  even if  the U.K. '101 patent  dffferr from 

claims 1 and 2 of  t e  '915 patent ,  any difference, vlmn conridared i n  

l i g h t  of the Kao and Hockham art icle ,  on "Dielectric-Ffkr Surface 

Waveguides f o r  Optical Frequencies "in the July 1966 issurr of  

Proceedings of the IEEE, Vol. 113, No. 7 (tk Ku, artfcla) would brva 

been obtrious v i t h l n  the meaning of 35 U.S.C.  5 103  at the tinr th. 

invention vas made t o  a person having ordinary s k i l l  i n  the a r t  t o  
* 

which th s u b j e c t  matter perta in8 (RPHP p. 15) 

It 1s argued that Coming cannot rely on c m r c i a l  ruccass as a 

secondary cos idera t ion  evidencing non-obviourrusr because tbr racord 

shovs that Corning's o p t i c a l  fibers c u r r e n t l y  being commercially 

produced are a l l  doped w i t h  dopants and since i s  not 

a dopant contemplated by claims 1 and 2 of the '915 p a t e n t ,  such 

f i b e r s  f a l l  outs ide  tk scope of those claims. d s o  it i s  a l leged  

that  there i s  no evidence that Corningts licensees produce a '915 

fiber (WHP p. 16 )  

Respondents' expert Dr. ?beedo tes t i f i ed  that each of  U.S. Patent 

Nos. 2 ,326 ,059  t o  Nordberg and 3 ,334 ,982  t o  Mattmuller clearly 

d i s c l o s e s  glasses that f a l l  wLthin the c o r e  glasoes cle,imed i n  the 

'915 patent (RPX 103A, paras.  2 4 ,  25), and that the Kao article ,  Which 
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rroa not c i t e d  t o  t h e  Patont Office, in combination w i t h  U.S. Patent 

Nor. 2 ,326 ,059  t o  NOrdbOrg, 3 ,334 ,982  t o  IY8ttmuller, 3 ,607 ,322  t o  

W8dy et  81 8nd/Or U.K. P8tent 1 ,160 ,535  renders obvious t h e  a l leged 

invention of tbe '915 patent t o  one of  ordinary r k i l l  i n  t h e  relevant 

ar t  in  1969 or 1970 (RPX 103A, pr tar .  2 6 ,  32,  3 3 ) .  Dr. Macedo f u r t h e r  

t e a t i f i e d  t h a t  t h e  combination of COtning'S well known g h r r  Nor. 

7940, r a i d  t o  ba 8 pure fused s i l ica ,  and 791i  said t o  k a high fused 

siiica content glars doped w i t h  a smali amount o f  titanium, p u b l i c l y  

offered for ,+le by Corning p r i o r  t o  l96? renders obvious tba elaimed 

invention of  the ,I915 pqtent (RPX  10% parr .  34) .  

35 U.S.C. 6 l o 2  provides i n  p a t t i n a n t  p 8 t t :  

A perron sh.11 be e n t i t l e d  t o  a p8tont unless 

(a )  t h e  invention w8s ... p t o n t e d  or d e r c r i b d  i n  a printed 
publication i n  t h i s  or a forogin country, before t h e  invention 
theroof by t h o  applicant for  patent, or (b) tho iamatioa war 
patented 01 described in a p r i n t e d  pubUc8tfon in this or 8 foreign 
country ... more than one year prior t o  the  date  of  t h e  applicrtioa 
for patent  in t h e  United S t a t e r ,  .... 

Anticipation relates t o  a r i n g l e  p r i o r  a r t  r e f d t o ~ ~ e .  Comml1 v. Sears, 

Roobuck C Co., 722 F.2d 1542, 220 U.S.P.Q. 193 (Fed. Cir. 1983) ;  

EuufpQent S.A. 0.  U . S . I . T . C . ,  rupr8. Where a foreign publ icat ion ir ured 88 a 

reference * i t  i s  not competent t o  re8d into a foroiga p u b ~ i c 8 t f o a  any 

infornmtion wbich it doer not afford on its face." 8.ldwin-Southmrk 0.  Coe, 

133 ?. 2d 359, 55 U.S.P.Q. 398, 407 (D.C. Cir. 1 9 4 2 ) ;  Nerdbrg Wg. Co. 0. 

Waolery Machine Co., 79 F.2d 6 8 5 ,  687 (7  C i r .  1935) ;  D I t t  IndurttiOS, Ine. VA 

E.1. du Pont de Nemours 6 Co., 348 P.Supp. 1338, 1356 ( N . D * I U .  19721, 

reverred on other gxounds 489 P.2d i 3 5 9  ( 7  C i r .  1 9 7 3 ) ;  Carboline Cornpiny V .  

Mobil O i l  Corporation, 30i F.Supp. 141 ,  150 (N.D.111. 1969) 

Uch of  ch ima 1 and 2 is &awn t o  an o p t i c a l  WaVegUidC COmpXiSing 

= m b i r u t i o n  of old components. The concept of an optical fiber hrviag a core 
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w i t h  a bighax index of x e f r a c t i v c  than a surrounding cladding -8 old when Dr. . 

murex and Dr. Schultz  f i l e d  their  patent a p p l i c a t i o n  on my 11, 5970. (FF 

229).  What iaventors H8urex and Schultz  d i d  invent ,  was a fused s i l i ca  

optical w a w d e  f i b e x  w i t h  a qzerter cote over cladding r e f r a c t i v e  index 

conttolled through t h e  uae of dopant mrterial. It i 8  immaterial that t h e  

claimed subject nuttar  inVOl-8 a COmbi+tiOn of old coepoaents. The Federal 

Circuit ha8 made it cleax t h a t  there is no special or d i f f e r e n t  p a t e n t a b i l i t y  

standard for "cambiaation" patents Medtroaic Inc. v .  Cardiac P8cemaker Inc. 
12/ 

721 P..2d 1563, 2204, 220 U.S.P.Q. 97 (Fed.Cir. NOV. 19831.- 

35 u.S.C. 103 h8S &en refexxed t o  a8 t h e  heart of  t h e  patoat 

Tho coadft ion i 8  system.53' It sets a condition of p a t o n t r b i 1 i t y .  

t h o  "otdiMxy re8sorublS man" so we11 known t o  c o u r t s  88 a leg81 COacept. 

protect t h e  inventor from hind8ight reasoning,  t h e  time i s  6pwifi.d t o  be the 

To 

time whoa t h e  invention w8s made. To prevent tho u8e of  too high a staadard, 

skill ia the art t o  which said s u b j e c t  mattor p e r t a i n r " .  A. Judge Rich 

obeerved in Ia re Winslow, 365 F.2d 1017, 1020 (CCPA 1966): 

[T lhc  proper way t o  apply t h e  103 obviousne8s teat. . . ir  t o  f i t 8 t  pic tute  
t h e  inventor as woxking i n  h i s  shop w i t h  t h e  prior ar t  referonces--which 
he  i s  presumed t o  know-hanging on t h e  w a i h  azound him. 
I t s l l O I ,  208 U.S.P.Q. 873,881 (CCPA 1981).  

See In re - 
What mu8t b8ve been  obvious "is t h e  subject matter as a wholo" w h i c h  ia t h e  

invention defined by each patent claim. 

- 12/ 
" k y i n g  The Ghost  Of The 'Izivention' Reouixement" APIA Journ81 Vel .  1 P O  43 
(1972) 

A l m o s t  a11 invention8 introive combinations. %Judge G i h 8  S .  Rich 

- 13/ 
Id.  p. 26 

Judge Gibs S .  Rich "Laying t h e  G h o s t  of t h e  t Invent ioa '  mUUir:ement" - 
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To invalidate the optical waveguider of claim 1 8nd 2 under 6 103 

with a gxeater core over cladding refactive index controlled by dopant 

mter ia l  war obvfoua a t  the time t h e  waveguide w88 -de. Perkia-Elmer Corp. 

v. comp utervlsian Corp, 732 F.2d 888, 894 (Ped.Cir.  1 9 8 4 ) ;  Ia re certain 

Surveyinq Deviser, 208 USPQ 36 ,  42-43 (U.S.1.T.C 1980).  invalidate the 

claimed waveguides under 6 102, rerpandents have the burden t o  ahow that a11 

the components of the claims i n  issue are found "in exactiy the uma rituation 

and uaited t h e  88me way to preform the identical function in a ripgle prior 

a r t  reference" Scott 9. Inflatable Syrtms, fnc., 222 USPQ 460, 461 ( 9 t h  C i r .  

1983) ;  W.L. Gore & Arrociater, Inc. v. Garlock, Inc.,  721 ?.2d 1540, 1548, 

1554 (Fed.Cir. 1983) ;  In ze Certain A u t m t i c  Crankpin Gtinderr, 205 USPQ 71, 

76 ( I T C  1 9 7 9 ) ;  Structural Rubber Products Company v. Park Rubhr CaQp.ny, * 
No. 83-1326, Slip opinion p.  16 (Fed.Cir. Nov. 9, 1984).  

The Supreme Court detailed the factll.1 C O n 8 i d O X 8 t i O m 8  which tribup.18 

mart apply in detezmirdng the mestion of obvioumerr in Gzahrm v. J o b  Deer. 

- Co., 383 U.S. l,l7-l8, 148 USPQ 454,467 when it stated: 

"Under i 103, t h e  reap. 8nd content of the prior a r t  are to be 
detezmined; difference8 between the prior art  a d  the claims a t  
is8ue are t o  be arcertained; and the level of ordinazy r k i l l  i n  the 
pertinent art resoived. Againat t h i s  backgxoumd, the obViou8w88 Or 
rroaobviournesr of the subject matter i s  determinod. Such recondary 

failures of others, etc. ,  might be utilized t o  give light t o  the 
circrmutances surrounding the orig;in of the rubject Mtter rauqht t o  
be patented. As indicia of obviournerr or aonobviou8ners, there 
inauiriea may have tclevancy". 

con8ideratioM 88 commercial 8UCC.88, long f e l t  but uruolved -68, 

Further, the Supreme Court emphasized the importance of these factuai 

determinations by s t a t i n g  " [ w l c  believe that s t r i c t  obretvance of the 

recruirements laid down here w i l i  reault in that unifozmity and definiteness 

w h i c h  Congress called fox i n  the i952 A c t " .  Id. 

Ira tu0 cases decided by the Federal Circuit in February 1984, Chief Judge 

Mmtkey.referred to secondary consideration8 evidence a8 *objectim Ludic48 Of 
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n o n d b o i O u S ~ S 8 '  and elevated them t o  t h e  statu8 of a f o u r t h  factual  inauixy 

' nmnd8ted by Grah881, Thus t h e  C h i e f  Judge s t a t e d  t h a t  they "must always be 

coruidered before a legal tonciusion under 6 103 is xeached." Jones v .  HIrdy, 
' 

supra. a a180 Roasmount, Inc.  v .  Beckm8n Insts., Inc . ,  727 F.2d 1540, 221 

U.S.P.Q. 1 (Fed. C i r .  1984) .  

The Federal  C i r c u i t ,  c i t i n g  Jones 0. Hardy, has reversed a holding of 

non-obviousnesa s p e c i f i c a l l y  betause 8 lower court excluded evidonce of 

second8ry cormiderations. Thus in Simmons F88teneI  Corp. v.  I l l i n o i s  Tool 

Works, Inc . ,  F.2d -* - U.S.P.Q. - (Fed. Cir. J u l y  1984) it 

I t a  t e d  : 

'The 6 103 test of  nonobviousness set for th  in 
inauiry comprising, not only t h e  t h r e e  familiar elamenti...., but 81.0 
evidence of secondaxy considet8tiorm. . . . 
ckrly af ter  all evident o f  nonobviou8aess h8s been considered can a 
conclusion on obviousness be reached. 

is a fopt part 

* 
The court also has gone so far as t o  "v8cate" a d e c i s i o n  by the United 

S t a t e s  Patent Office Board of  Appeals and remand t h e  c8.e for considexation of 

evidence of  unexpected teruits where it determined t h 8 t  an appellant  w8s not 

given an oppoztunity t o  submit  such evidence. I n  re deBlauwa, 736 F.2d 699, 

222 U.S.P.Q. 191 (1984) .  Thus t h e  so-cal led "Second8ry coa8ider8t ioas" ,  such 

a8 loag f e l t  needr mfmnersiai suceeasr expressions o f  d i s b e r i e f  by expertsr 

and t h e  like, have t o  be tonsidetad in every case fox Wh8teVer  p r o h t i v e  v8lue 

they have and are not t o  be l imited t o  cases where p a t e n t a b i l i t y  i s  a "close" 

auestion. S t r a t o f l e x ,  In=. v .  Aetoouip Corp., supra. e 8180 Vandenberp 0. 

Dairy Ecruiplp.at Co. , 740  F.Zd i F 6 0 ,  1568-69 ( Fed. C i x  . 1984) .  

In m8king t h e  a.m;ysis urrder 6iO3 set forth  in Graham a triburul must be - 
careful t o  avoid t h e  trap o t  beginning w i t h  knowledge of what the invention is 

and t h e n  using t h a t  knowiedqe as a b8sis t o  select and canbine ZeferenCeS t o  

reach a conclurion t h a t  the invent ion was obvfms. W.L. Gore 0 Associates, 

Inc .  v .  Garlock, he., 721 F.26 1540, 1553 (Fed.Cir. i983,) ;  S t e ~ e n 8 o n  90 

U*S.I.T.C., 612 F.2d 546, 553 (CCPA 1979) .  I n  t h e  Gore C ~ W  the Fodaral  - 
C i r c u i t  s t a t e d  f 
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"TO imbue me of ordinary s k i l l  in t h e  ar t  w i t h  kaowladge o f  the  
invention i n  muit,  when no p r i o r  a r t  reference or reference. of 
record convey or auggert that knwledge,  i s  t o  f a l l  victim t o  the 
inS$biaur effect of  a hindsight syn&aW wherein t h 8 t  which only t h e  
h - n t a  taught is ured againat  i t 8  teacher." Id. - 

miot dirclonuer rhould not be combined t o  show obviournerr where there i s  no 

suggartion in 8ny of the  d i rc loaures  that t h e  repata te  concept8 can be 

combined t o  produce t h e  result achieved in t h e  patent  in iraue. 

Sh8ff.2, 229 P.2d 476,  479,  108 U.S.P.Q. 326,  328-29 (C.C.P.A. 1956); - I n  r e  

In re 

irortnmn, 264 P.2d 911,  914,  121-U.S.P.Q. 238,  220 (C.C.P.A. 1 9 5 9 ) ;  Simmondr 

Recirion Products, Inc.  v .  United S t a t e s ,  153 U.S.P.Q. 465, 469 (C. Cl. 1967) .  

lbspondents argue a n t i c i p a t i o n  under 6 102 i n  viw of tbe U.K. '101 

patent .  I have coa6ented on t h e  U.K. 'lQl patent e8rliet i n  thir opinion 

under the rubheading "The Pioneer S ta tus  o f  t h e  '915 Pl tent" .  Thur the U.X. 

'101 patent teaches  luminessent wterirlr which m8y hare 8 fuaed rilicr cote 

which &orb  t 8 d i 8 t i O n  (gl? 239-2521. Light 8brOrpt im by tb. core 18 p @ C f u l y  " 

w h a t  must be avoided i n  an o p t i c a l  wrveguidt f i k r  (FF 246) .  The U.K. '101 

patent does not u t i l i z e  a doprnt for  t h e  purpore of  cb8nglng tha tefrrctive 

index of  fured silica and it does not ure a dop8nt t o  gaamrate a &trol led  

greater refractive index in a cote over a cladding (?F 239-2S2) While the 

U.K. '101 patent d i r c l o r e s  luminercent g l a s s  fibers wherein the central  core 

i r  of fuaed silica containing a r8te earth oxide and t h e r e  i r  8n outer she8th 

of  fured S i i i C 8 ,  t h e  recotd does not e s t a b l i s h  t h a t  such  f iber8 ate t h e  ultra 

law 10.r light guiding "optical w8vequide" fiber of t h e  '915 invention, 

Respondents' expert t e s t i f i e d  t h a t  t h e  teaching of t h e  0 . k  '101 patent  t h a t  

t h e  number o f  rare earth atms per million s i l i can  .+mor i r  f t o m  5 t o  5000 sa3 

i m l u d e  adding mounts  of, for example, 1 .3  weight % of  t h e  cote (RPX-l03A, 

para. 31) .  However I fiad no teaching in t h e  U.K. 'IO1 p8tcnt  t h a t  t h e  U . K .  

cornparitions n e c e s s a r i l y  include 1.3. weight % rate e a r t h  rtolnr in t h e  core t o  

obt8 in  c o n t r o l l e d  greater index of refractfon o f  t h e  core over the cladding- 

Rather if 1.3 weight persent r a r e  e a r t h  atom i r  u t i l i z e d  irr tb. U-%. p8tentt 
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t h e  atoms ate w e d  t o  ptovide a convenient brightness level under enerqizat ion . 

by r e 8 d i l y  obtainable me8ns. (FF 243) .  The U.K. '101 patent i s  a B r i t i s h  

patent  and hmce ir  t o  be s t r i c t l y  constxued according t o  as t h e  l e g a l  

rt8nd81& 8 h 8 8 d y  discusred. MOteOVeXr a t  le8St Of t h e  t a  t h e  

Norex-Schultr  invention waa made, an a c c i d e a t a l  Or unwitt ing dupl icat ioa  o f  

an invention cumot constitute 8n a n t i c i p a t i o n  of t h e  H8uter-Schultz claims 1 

and 2 which  'relate s p e c i f i c a l l y  t o  o p t i c a l  w8veguides. Application of F e l t o n  

484 F.2d 49Sr 500,  X79 U.S.P.Q. 295, 298 (CCPA 1973) .  

Respondent8 atgue t h a t  Cotning in i t 8  U.K. '992 p a t e n t ,  the B x i t i s h  

couterprrt t o  tho '915 patent i n  issuer admitted t h 8 t  t b e  U.K. '101 patent  i s  

relevant p r i o r  ar t .  Corning however i n  itr U.K. '992 pateat i s  dimvowing 8ny 

coverage for a a a r b r t a n t i a l l y  t ransp8rcntr  luminescent glarr '  ( m a r i a  

added) (FF 245, 251).  For Iuminercence t o  occur, l i g h t  nu8t k abmorkd by 

t h e  corer which is p t e c i s e i y  what i s  t o  be .voided in an optical waveguid. 

fiber (Fa 246) .  
9 .  

Accordingly t h e  A & ~ i n i s t r r t i v e  L 8 w  Judge find8 t h a t  reapondents have mt 

e s t 8 b l i r h e d  t h 8 t  t h e  components in t h e  fiberr of t h e  U.K. '101 p8tent are in 

e x 8 c t l y  the rmie s i t u a t i o n  and united i n  t h e  ram way t o  perfom t h e  identfc8i 

p8t-t. 

Respondents argue t h a t  t h e  claimed s u b j e c t  m8tter is  obvious under 6 103 

over t h e  U.K.'lOl patent vhen considered in l i g h t  of t h e  It.o-?Wckham 8rticle. 

The ko-8ockba.m a r t i c l e  r h o  has k e n  commented on under t h e  rubhe8ding 'The 

Pioaeer S t 8 t u r  of t h e  ' 9 i S  It is  only necesrazy t o  add t h 8 t  

appl icable  legal prc,-cdmt prevents combining d i s c l o s u r e s  wi thout  any 

suggestion i n  t h e  dis ; iosures  they :an be combined t o  produce t h e  results of 

c h i m e d  Composition. 

r81e earth atoms are added t o  the fused s i l ic i  t o  i n c r e a s e  i t s  index of 

The i a t k  of any teaching in t h e  U.K. '101 patent  th.t 
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t e f r 8 c t i o n  combined w i t h  the  te8ching i n  the P.K.'lOf p8tent  tht r8re e 8 r t h  

It-. u e  8dd.d for luminescence (PT 239-7521 8nd t h e  f u t t h e r  teaching in t h e  

k o  a r t i c l e  of t h e  need t o  reduce impuri t ies  in g1asaes such 8s fused rilica 

to  one part p u  mi11ion (PP 231, 232) are perruarive  that any suggestion t o  

cmbiae t h e  U.K. 101  patent  8nd t h e  k o  8rticle is  lacking.  

The Adminirtrrt ive TAU Judge fut ther  f i n d s  objective indicia of 

non-obviousness of the  claimed s u b j e c t  matter in iS8w in the record. Corning 

produces, and has ptoduccd s i n g l e  mode 8ad d t h a d e  optic81 taveguide fiber 

w i t h  a c o t e  containing leas then 15 weight of dopurt 

8nd a cladding of 

S 8 i d  core  greater  t h 8 a  t h e  index o f  r e f r 8 c t i o n  o f  s a i d  cfrdding h y u  (?? 

346-3511. Through t h e  doctxine of eauiv81entsr  i 8  within tb. claimed 

subject m8ttet. Corning's chimed optic81 w8VequidO h8s mot w i t h  -tic81 

w i t h  t h 8  index of r e f r 8 c t i o n  o f  

Succe88 (Pt i94,195). 

which t h e  light loss was teduced t o  20 dccibdr per k i l a m e t u  which eh. 

cl8imed compori t io~  i n  i s s u e  8 c h i e w d  (FF 154). C O t n f P g  h s  lie-d i t 8  

T h e t a  -8 Wed for ptOduCtiOn of  optic81 f i k r  i n  * 

'915 p8tent  8nd soam of t h e  1iCenSeoS 8x8 producing O p t i c 8 1  #wi&e f i k r  

covered by t h e  '935 patent.  (PI? l96# 197). After two years of l i t i g a t i o n  

V81tecr 8 d m 8 8 t i C  ~ n U f 8 C t U 1 8 2  O f  *tic81 mVO@dO f f k r  usd C a b h  

t o  t h e  entry  of 8 judgment t h 8 t  tho '915 patent  #I infringed by it and 81- 

v 8 l i d  8nd Cotaing 8nd v8itec tompromf8ed 8nd settied t h e  nuttux O f  d m - 8  (m 
i99). The United Strte8 Government h&s entered i n t o  8n 8 g r e m n t  with Coraing 

w i t h  8 r8te of c a p e n s a t i o n  t o  be p8id t o  Corning f O t  t b e  GeVercLllwnt'I 

procurement and/or use of 0 p t i t . i  wrveguide f i k r  covered by Corning p.taa+S 

which iaciuded t h e  '915 patent  (PF 1981. Rior to the  ~ u t e r - S & u ~ t t  

invention o t h e t r  bad attempted, w i t h o u t  succesrr t o  mrke 8 low right 1088 

O p t i c 8 1  w8vegaide f i h z  (FF 229-238). 

Respondents have made 2cferenc.e t o  other prior ar t .  Such art does not 

persuade me t h 8 t  t h e  ci8imcd invent ion is inv8lld  either UP6.t 6 102 Or 6 
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103. The Nordberg patent ,  w h i c h  vas ci ted by the Patent &&net but not wed 

i n  re jec t iq  any claims, merely shows that a component o f  t& claimed 

invention is i 8 6 W ,  v i z .  doped fused s i l i ca ,  vas known prior-  t o  the late 1 9 6 0 ~  - 
(PP 257-262). The Nordberg patent does not relate t o  o p t i c a l  waveguides. 

Moreover it doer not even ralate t o  a fiber (FF 257-262). 

patent lik the Nordbeq patent ,  disclose8 doped fused silica (PF 263-268). 

b r a v e r  the patent does not relate t o  o p t i c a l  fibers (FF 263-268). 

The Mattmullet 

While the Brady patent d i s c l o s e s  fiber opt ic  devices  comprising a core  

and cladding fornred of s i l i ca te  glasses, the  sil icate glarus of Brady are not 

doped fused si l ica (FF 279-282). Tha 8ttenuat ion o f  the Brady fiber i s  

also s i g n i f i c a n t l y  larger than the a t tenuat ion  o f  the claimul fibers (FP 

279-282). U.K. Patent 1 ,160 ,535  has a d i r c l o s u r e  Coptp8r8b& t o  the Brady 

disc losure  (F?' 253). 

The argument has been made that  the  combination o f  Corning's-pure f u u d  
t 

s i l ica  glass and high fused si l ica content  glarr doped with a small mount of 

t i t a n i a  (glass Noo. 7940 and 7971) renders obviow the claimed invention. (FF 

283) Tte record i s  lacking auy evidence t o  s b v  that th inventor8 had re8-n 

t o  expect that pure fused s i l ica glass  o r  t i t a n f a 4 o p e d  r i i i ca  glasr vould 

ham r u f f i c i e n t l y  low at tenuat ion t o  be effective i n  a l o v  1088 o p t i c a l  

waveguide fiber. Doped fused silica vould have been expected t o  inereare  the 

at tenuat ion of  fused s i l ica  t o  an unacceptable degree (FF 231, 232). 

fused oilier g l o s s c r  require a higher working temperature than o ther  glass. 

(PP 73). I m not persuaded that the record e s t a b l i s t e s  that pieces of 

Corning's well known glass Nos. 7940 and 7971 "hanging on valls" around 

Moreover 

inventors Maurer and S c h u l t z  made the claimed invent ion i n  issue obvious. 

Based on the foregoing,  the A M n i s t r a t i v e  L a w  Judge concludes t h a t  

respondents have not met their burden o f  establishing the i n v a l i d i t y  of claims 

1 and 2 of the '915 patent. Accordingly the  presumption o f  v a l i d i t y  afforded 

the '915 patent under 3S U . S . C .  5282 remains unrebutted ard i n  f u l l  effect. 
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B. 35 0.S.C. 4112 

socond paragzapha of 35 U.S.C. (112 zeadrt 

m41r2. SpOCifiC8tfOn 

The .pacification shall contain a nitten description of tho 
invention, and of tho manner and procerr-of nuking and uriz9 itr io such fullr 
c h a r ,  concisor and u<8Ct terms aS to enable any perron skilled in the art to 
which it pertairur or with which it i s  melt nearly CoM.ct.6, to mrke and US. 
the 6.010, and shall set forth the best mode contmplated by tbe inventor of 
carrying out his invention. . 

The 8pecificatioa Shall conclude with 0- OX more claim8 
particufarly pointing out and distinctly claiming the mbjoct mattor which the 
8pp1icant regards as his invention." 

Ro.paadoat8 argue that the assorted 15% claimed Iimitatiorrr c8ncernirrg 

the amount of dopant in 'the case, relied on in a l l w i n g  tbo cl8im8 owor the 

prior art m a  krrown by Corning not to b. critical at the tima it #I auort.6 

by Corning; and therefore, that claims 1 and 2 are invalid 88 mot S8tiSfying 
* 

oxporimontrtion would be rcauired of one of ordinary #kill in tk a r t  to 

mCC888fUl&y ptactice the c h i m e d  invention. (RPFF 34) To ertablirh thia 

d o f o ~ ~ o ~  ra8pondents must, prove by clear and conviwing ovfdence th8t 0110 

Skilled in tho art wouid hrwe found the di#CfO8UtO of tho '915 patent 

h8b.UMt. a8 Of 1970. W.C. Core 6 Associates, Inc. V .  C i r t l O C k ,  UC., 8UPX.r 

pp. 1556, 1557. Because of the presumption of validityr tb8 d i 8 C l 0 8 ~ X O  of tho 

'915 patent muat be presumed enabling. The dl8ClO8UXO of 8 p8tent 18 
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112 if 8 parson of ordinaxy a k i f l  in the 8 X t  could mrke and uae the invention 

w i t h o u t  undue up.timntation.  Lind-nn IMrchineafrbtik GMBH 0.  Am. Roi8t 

and mztick, 730 ?. 2d 1542, 1463 ( F e d , C i t .  1984); Martin v. Johzmon, 454 F.2d 

746, 751 (CCPA 1972). men if additioml,  complex work must be performed t o  

practice tb. i n ~ n t i o n ,  the p 8 t e t  i s  enabling if auch experimantatioa 

notmafly is undortakan in the relavant att .  In xe Certain Limited Charge Cell  

I. The 15 Paxcmt Limitation 

Tha 15% c h i m e d  limitation i s  i n  the '935 patent, *. 

* 
It n 8  8180 in tha '915 8pplication 88 f i l e d  on May 11, 1971. (FF 75) Tho 

limit8tion v.8 aot acmething thought up by a patent 8ttorn.y during 

prosecution when faced w i t h  a xujection by 8 Patent maminor. It i s  highly  

unlikely t h 8 t  rUcb h8ppenat8ace Could h8W WCUXXed b e C 8 U u  O f  tb. 8tatutOry 

14/ ptorision against n e w  matte, 0 which l i m i t 8  the poorible scope of t h e  

C l 8 i - d  subject matter t o  the dl8c~omare of t h e  App1iC8tiOn 88 O t g i M l l y  f i l e d .  

Ia 1969 inventor Schultt d i d  produce an optic81 waveguida fiber 

containing approximately 37% alumina dopant mad be reported then that the 

f i b r  axhibitad "excel1ent siagle-mode tr8~~.lll isaion." 

Signific8ntly i t 8  rttenuation loss waa mearuted to be about 450 dB/bn. 

188) .  Riot  t o  t h e  May 1i, 1970 f i l i n g  date, inventors M8utet and Schultt had 

(?F 329). 

(FP 

- 141 
mtter into t h e  di8clomte of t h e  inventiotl." 

35 U.S.C. 4 132 str tea  in paxt t h a t  'NO ~ u a d m e n t  shall intxoduce n e w  
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not ptoduced 8 patt iculr t ly  usefu l  optic81 waveguide fib contaiPing more than 

151 aOp.nt. 

st8ted th8t 8 15 

h v n e a a 8  g1.88 formtion. (PP 183). Invent01 M 8 t u O t  xec81led t h a t  t h e  151 

limitation #I h i 8  thinking when t h e  '915 8pplicrtion #I fi led on B y  11, 

1970. (PP 187). 

Office on September 15, 1970, inventor8 rt8t.d 8 derir8bil i ty th8t tbe doping 

mteri.1 not exceed 15% by weight of the g18r8 whon pby8io.l pzopeztier of 

doped silica and 8ilic8 should match clorely. 

Support, - viz .  the wording of t h e  '935 8pplic8tion 81  filed, carrt-r.rworr8 

Corning doc1m1ent8tion 8nd testimony of t b e  inventozr, t&t the i r r m o r a  

reg8rded the IS  percent iimit8tion a p r t  of tiloit invmntiar, wb.p tb8 '915 

(PP 328). Inventor Scbultt in report d8ted ~ a n t u t y  26,1970 

percent tit8ni8 d0p.d 91.88 i r  ne81 tbe end point for  
I 

In 8 p8tent 8pplic8tion f i l e d  i n  the UPitrd St8t.8 P8t-t  

(FF 327). Sene8 there ia 

Today it i s  8pp8teat t h 8 t  t h e  15% limit.tion, fzom t.chmic81 nn80r 68 
1 

not considered critical by Corning becaure Coraimg ~ e r c i 8 l l g  ptOdUCe8 

Optic81 #WguidO8 cont8ining (?? 405). E ~ v o r ,  8-n 

critic8l limit8tioa. Thur, Corning h8r not ciurgod re.pOPd.Pt8' H-2 f i k r  

W i t h  infringing 8w C h i -  O f  tb8 '915 mt8nt k C 8 U 8 e  tb0 M-2 fib02 COntaA8 

dopant. (PF SO). 

AQmittedly, invention 13.urer 8nd Schultt in  an invention dirclonrre dat8d 

Juue 19,  1972 referred t o  rupetior optic81 mveguide i n  their '915 patent 8nd 

dimclosed a e w  waveguides containing 

CC&iMtim w i t h  other oxides, prim8rily S i l i c a .  S8id  inmntion b i S C 1 O S J Z e  

fZm 15 t o  l o a  m O a t Z 8 t i O A  in 

d i d  renrlt in U.S. Patent No. 3,884,550 ( ' 5 5 0  patent) following t h e  f i l i n g  of  

8 patent rpplication on January 4, 1973. (PP 302). Houocru it i r  clear fxoQ 

t h e  J8nt l . t~  4,1973 constructive zeduction t o  pr8ctice d8te of the ' 5 5 0  

invention, that t h e  ' 5 5 0  invention was conceived by inventor# P U U I e I  8nd 
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s & u l t z  long after t h e  May 11, 1970 f i l i n g  date of  thr '915  patent .  

AQsinisUat ioo h u  Judge f i n d s  no incorui8tency in  the rocord. 

Hence the 

Tho cited Faruteal, Inc. 0.  Clrmet Co., 210 USPQ 413,  420 (N.D. Ill. 

1981) i 8  nut conttoUong (RPEP 101. fn  i8me i n  the Panateel  cam were 

s i n t e z e d ~ c a r b i d e  c w r i t i o n s  which had boen used for many years i n  t h e  

metal-working induatxy.' The expert fouad that t h e  ovidence es tab l i shed  

"beyond auest ion that t h e  odly  di f fe tenco  between the product8 chimed in the 

patent  6lleged t o  be infxinged and 1 prior art  product wa8 tht tho prior art 

product contained 8% cobalt, where86 the claims of t h e  pitent c a l l e d  fox 

products containing 9 t o  20% cobalt and that t h e  d i f forencor  in properti.. of  

tho canpositions of t h e  patent  claims and the prior art c a p o s i t i o n  wore t o  k 

expected (= 210 USPQ a t  430) .  

A coaparison of  t h e  campositionr of the claimod rubj8ct matter of tb. 

'915 patent  w i t h  t h e  compositions of the claiamd subject o a t t o r  of  tho Fllln o t  

81. p a t e n t ,  which t h e  15 percent l i m i t a t i o n  was inteadod t o  b l p  avoid (?P 

log), demonstrates that  there is  much mote involved t h 8 t  a mor0 d i f f o r e n m  in 

* 

percentages of an ingxedient of the rerpoct ivo  oolnporitianr. 

s u b j e c t  matter of t h e  '935 patent invo~ves a furad silica OptfC81 waveguide 

Tho claimod 

fiber w i t h  t h e  cote/cladding r e f r a c t i v e  iadox d i f f e t o n c o  contsol lod tbrouqt, 

the u8e of dopant m a t e r i a l s  (PF 64);  tho claimod subject mattot of the Fhm 

et 81. patent  involved a wroeguido cote which is  inherent ly  doped w i t h  

irradiating atomic particle6 t h a t  ate used t o  a l tet  t h e  r e f r a c t i v e  index. (PI 

275-278). 

2 .  Undue Rcpcr imentr t ion 

Respoadentr argue that  one of ordinary s k i l l  in the art would be t.ouitod 

t o  exercise substantial ingenuity in order t o  r i f t  t h o u g h  tho rayxiad numbor 
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O f  tho in+.*OX8 .ad tb0 expeIt8; 8 A d  th8t O d y  0- Wtking 8lCMple to  

titanipl oxide i 8  embodied in t h e  '915 patoat. (RPXP 1 3 ) .  

To u t i r f y  35 W.S.C. 6112,  a patent.crpecificatioa must k rufficieatly 

camplote to  enable one of otdiMry sk i l l  ia tho 8rt t o  m8ko tho inVantion 

without undo. experiment8tion,~rlthouqh t h e  need for a m i d m u m  mount of 

experimentation i s  not fatal .  Enablemeat i r  tbo criterion. hery 

experimeatrl detail aeod Pot be set forth in tho written 8pwification if the 

r k i l l  fa the ar t  i 8  such t h 8 t  the d i 8 C l O ~ ~ x 8  enabler 0- t o  make tb. 

judg-nt i 8  t o  be expocted. fd. 8 t  615. 

Tho C h h 8  i A  i8Ne d i 8 c l O M  tho i n V 0 A t i O A  COLICeZAI tu-6 8 i u C 8  Optical 

waVmguid8 fiber w i t h  tho COZe/Cl8ddiAg refr8ctiva indox difformce controllod 

through tho u8e of dopaat auterials. The '935 rpecificrtion te8ch.8 t b 8 t  t h e  

c1ailp.d vawguide rhould not cause deptaS8iOa or sc8ttering of the txaamitted 

l i g h t  (FF 68, 7211 t h 8 t  fox certain mothodr of pxoducing t h e  optic81 

waveguide, diffurioa properties of t h e  dopaat ~ t e r i a l  should ba considered 

(m 7 8 ) ;  and th8t t h e  f u s e d  s i l i c a  core aad the cladding layor rhould po88e08 

similar physic81 charactexistits (FF 7 3 ) .  Thus the '935 qoci f ic8t ion rets 

forth guideline8 for determining dop8ats that may be used. Propartie8 of 

muiti-valent oxides 8nd how they  8ffect glrrr wore krowa i n  1970 Wbn tho '915 

aPPliC8tiOn was f i led (FF 335-340) .  TO determine a sui t ib le  dopant for qh.8 
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would be a t r i a l  and e-YOZ process involving rout ine  e r r r i m e n t a t i o n  (PI 

341-3451. b a well-e&ablished laboratory it could be doae i n  a week, 

p r o h b l y ,  even a faster time (ET 341) .  

Accordingly in l i g h t  o f  the ' 915  s p e c i f i c a t i o n  and knowledge i n  t h e  g l a s s  

a r t  I n  1970, d u e  experimentation would not be rtouircd of one of ordiruxy 

skill i n  t h e  art t o  p r a c t i c e  t h e  claimed invention of  t h e  '915 patent.  

Respondents have not  establ ished hy clear and convincing evidence, t h a t  t h e  

'915 disclosure a8 of  t h e  M8y i i ,  i 9 7 0  f i l i n g  date was not enabling. 

IV. E n f o r c e a b i i i t y  of t h e  '915 Patent 

Respondents urge t h a t  the failure by Corning to dirclo8e t h a t  the 15 

percent claimed l imi ta t ion  i s  not cri t ical  W.8 done w i t h  8a intent t o  ai8108d 

t h e  Patent Examiner and ' t h a t  there i r  a substant i81  likelihood th8t the P8tent 

Exlmiaer wouid not have allowed t h e  '915 cl8imr i n  issue had ha been f u l l y  

idvised on t h e  point  (dHP pp. 16-17]. 

patent claims i n  issue are unenforceable. 

Accordingly it i s  argued th8t tho '915 

T O  e s t a b l i s h  t h a t  a patent w88 procured w i t h  i n e m i t a b l e  canduct 8s t o  

render it unenforceable,  respondents must provide c l e a t ,  uaaouivovrl and 

convincing evidence of the in tent iona l  misrepresentation and withholding of a 

materia l  fact from t h e  Patent office. Simple negligence,  oversight or 

erroneous judgment made i n  good f a i t h  i s  not enough t o  render a p8tent 

unenforceable.  W.L. Gore 6 Associates, Inc .  0. Gariock,  Iac., 723 F.2d a t  

1558; O r t h o p e d i c  Eouip. Co. V. A 1 1  Orthopedic Appliances, I n c . ,  707 F.2d 1376, 

1383 (Ped. C i r .  i9831.-  
Li 

i5/ 

- I S /  A d i s t i n c t i o n  has hecn drawn by courts between ineauitablc  conduct and 
f raud.  A misrepresentation 01 concealment would suffice t o  constitute 
inecntitrble conduct and make a patent unenforceable whereas a l l  the element8 
necessary t o  establish a c a u s e  of action for common law d e i e i t  would have t o  

present t o  e s t a b l i s h  f x a u d  and i n V a l i d a t e  a patent Jack winter, fnc. ,  V .  
Kozatron CO. ,  375 P. Supp. i . 6 6 ,  181 U.S.P.Q. 353, 380-81 (N.D. -1. 1974).  
For CX-Ple bad f a i t h  a l o n e ,  even though t h e  patent would have irnred w i t h  
disc lo8ure  of withheld prior  a r t  may e s t a b l i s h  i n e d t 8 b l o  conduCt, but it Can 
not e8tabli.h fraud. M ~ Z U S ~ W ~  nq8kIJ KOWO ltrbu8hiki K8I.h. 1. BU.fm.* 
Forms, Inc.,  205 U.S.P.Q. 458,459(W.D.N.Y. 19791 



Earlier i n  this og;inion under t h e  heading "35 0.S.c .  4112" and subheading 

"15% Limitat ion,"  a basis for the 15% claimed l i m i t a t i o n  when t h e  '935 

a p p l i c a t i o n  W88 . f i l ed  on M y  11, 1970 w8S found. 

A c c o X d i ~ ~ Y ,  the A t b i n i s t r a t i v e  U w  Judge, f indr t h a t  reapondents h8ve 

not m3rtrimd their burden i n  establirhing t h a t  ci8imr 1 8nd 2 of '915 p8tent  

ate uaeatorceable.  

Patent Ls8uer - 454 Patent  

V.  'phc '454 Patent 

April 22 ,  1974 (FF l i 0 ) .  C l a i m  1 and 8 O f  t h e  '454 pateat ate i n  18.04 in 

t h i s  i n v e s t i g a t i o n  (FF 112) .  

Claims 1 rnd 8 

16/ C l a i m  I i a  t o  a method of-= forming a glass article. The pmemble of 

t h e  claim recites what i s  o i d  i n  the a r t  w i t h  rerpect to forming a g l a s s  

a r t i c l e ,  ofr. 

- 16/ 
from t h e  f e a t u r e s  which aze alleged t o  be e n t i r e l y  new, the r e c i t a t i o n  Of t h e  
Pzior a t t  k i n g  r l l e g a t e d  i n  t h e  pgeamble of t h e  claim. 
nndamentrls  6 14 .OS I l l  (2d.  Ed. 1 

Claim 1 is  i n  a Jepson-type format whereas t h e  prior 8 t t  is  segregated 

ROsenbarg P a t e n t  L a w  
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1 )  deporiting on a stat t ing member. a coating of  flme hydrolysis - 
Produced glass soot t o  foxm a 8-t pxefozm, then 

The alleged novelty 1 8  in t b e  consolidation step and "comprircs": 

heating said soot p Z e f O Z m  t o  a tamper&tUXe within the 
coruolidation temperature r8nge for a time 
sufficient t o  cause said soot partfcles t o  fuse and 

subjecting raid soot prefotm t o  a 8tre.m o f  8 

sUbst8nt ial l y dt y , by d t  ogen-f I ee ohlor irw containing 
atmosphere t h 8 t  i s  8ubst8ntially free from 
contamin8nts t h a t  wouid adversely a f f e c t  tbe optical 
properties of said glass atticle, s 8 i d  chlorine 
petmeating t h e  interr t icr  of  r a i d  root proform 
during t h e  conrolidation thereof and rephcing 
bydtoxyl ions by chlotine io-, thereby remalting in 
a gla8r 8rticie that i s  nrbrt&nti8lly Wtor-free. 

f O t m  8 denre glass hyCf,  and ShUlt8WOU8ly 

(FF Ill) 

8 i l i c a  content and that t h e  Step o f  heating in the caMolid8tfoa mtep 

Claim 8 ,  depepdent on claim 1 ,  s t a t e r  tht the root b8r & higb 

"campriser" subjecting t h e  soot preform t o  a m a x i m  t m u a t u z e  in th. 18- 

of l200-17OO0C. (PP 111). 

8. The '454 Specification 

Inventor De Luca represented t h e  invention of  h i s  claim8d wthod t o  bo 8n 

improved flm8 hydtolyri8 technicnte of fotmirag h i g h  optical purity bf8nkr from 

which h i @  o w l i t y  0 p t i ; r i  waveguides, lens, prison8 and the like can k made 

w i t h  a very low water ;ontest (FF i i 4 ) .  understand t h e  claimed invention, 

it h 8 s  t o  be appreciated that the flame hydzoiysis proce88 for g h S 8  

prep.r&tion is not nave; w i t h  the inventor (FF 115).  

Ftarrklin Hyde f i l e d  a United States patent application t o  a wthod of mkfng 8 

transpaz8ent article of si l i c a  , w h i c h  included v8poriziag a bydtolymbie 

In 1934 C O t d n g ' S  James 
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carspound of rilicon into a fl- of comkrstable g88 t o  d e c q r e  t h e  v8pot and ' 

t o  form fimlY Coxminuted s i l i c a ,  and then Vitrifying t h e  rilica t o  8 

tx8nrp.rent body (FF 1151. 

Febru8ry IO, 1942 (FF 254-256). 

The Ryde applic8tion is8ued ae a patent on 

In 1939 Corning's Martin E. Nordberg f i l e d  a United Stater patent 

application t o  a method of  m8king gh.8 campound. containing from 89 percent 

t o  95 percent of rilica and over 5 percent bt not O v e r  11 percent tit8nirms 

oxide. 'Tbe method included vaporizing the t e t t 8 C h l O X i d . S  of silicon 8nd 

t i t a n i m  into t h e  gar stream of an oxy-burnez, deporiting t h e  resultant 

mixture of oxidea t o  make I preform, vi t t i fy ing tbe preform a t  about ~ S O O O C  

t o  nuke an opal glars thereof and f i r ing t h e  owl pZefOm 8t 8 bighor 

firrt forming 8 film of glass w i t h  a preselected index of refz8ction oa the 

inside wall of  8 glass t u b e  having a different prerclected index of 

refr8ctive. kck-Schultz disclored t h 8 t  t h e  desired film of gla8r may k 

formed in 8 V8tiety of methods including the flam h y d r O f y 8 i 8  method which W.8 

baaed on the Hyde 8nd Nordkrg methods (FF 3 3 0 ) .  Nothing -8 m i d  .but t h e  

w8ter content of t h e  products produced in t h e  Keck-Schultz method. 

W8trreJid.6 in w h i t h  a t  ieart  80% of t h e  l i g h t  scattering 1088 CUI be 

accounted for intr insic  9iaS8 scattering 8180 had h a  made by a prior 8xt  

fl8me hydxolyris teehrriuuc (FP 1 1 6 ) .  However, it w 8 8  found t h a t  due t o  the 

presence o f  X e 8 i d U . l  water produced by the flame hydrolyrir techniaue, 

absorption 108eS between 7 0 0  nm and 1100 nm have k e n  excerrively l8rge (FF 

i i 6 ) .  For lw optfcai waveguide attenuation over the ent ire  28- between 700  
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rn and 1100  mn, inventor De k c a  dincloned that t h e  amount of residual water 

within a glass #-guide fiber should be reduced t o  a level of lesn than 10 

parts pet million (FF 117). 

Bec8un it #I imposnible t o  reduce t h e  water content of optical 

waveguides t o  8CCept8ble leve ls  a f t e r  flme hydrolysis - produced n o o t  h r d  

been coasolidated t o  form a solid glass c - t ing ,  inventor De Lucr k n e w  that 

water munt be rmnoved before 01 during the consolidation procesn (FF 117). 

Inventor De Luca wan ;lot t h e  f i r s t  person involved in reducing t h e  water 

content in optical waveguides produced by flame bydrolyris. 

A prior a r t  method of producing low w8ter content fu-d s i l i c a  included 

t h e  step8 of forming by fhmt hydrolysis a silica 8oot prefran and then 

placing t h e  preform in a preheated furnace a t  approximately 15OO0C. for 

8pprO%i1~8tely 30 minuter. The futnace contained 8 reducing atmosphere of 

?racked ammonia or "forming" gan. During the h e 8 t  t~e&tpaent, the soot W8S 

sintered and coasolidated into a den- glasn body which was t o  a certain 

extent water-free. The amount of water temaining in t h e  temltant  glass was 

S 8 i d  t o  be excessive in terms of toler8ble amount8 fox optical ccmmunication 

systems. (FF l l 9 ) .  

9 

A method disclosed in  a United  States patent application f i l e d  March 3 0 ,  

i972 fox producing optical waveguides which exhibited attenuations 8s low as 

30 dB/km a t  950 nm involved consolid8tiag a soot pxeform in an inert dry 

atmspbere such 8s nitrogen, hclirma,  neon OX argon. In accord8nce w i t h  t h i s  

method t h e  inert gan replaced trapped a i r  in t h e  preform and subseauently 

dissolved in t h e  glass.  Since t h i s  method inc luded gxadient sintering, gases 

could escape through unconsolidated parts of t h e  preform. (FF 119). 

A method of forming a giaS8 optical waveguide containing less than 20 

Parts per million residuai water, disclosed in a United States patent 

application f i l e d  by inventor De Luca on March 3 0 ,  1972, involved placing 
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f1.m hydrolySis-ptodu,-d Soot preform i n  &.ark2 whit-. i 8  e V 8 C U 8 t d  t o  less 

-5 than 10  T o r t .  The chmber is he8ted below the Sintezing fsmparature of 

a e  8- t o  permit entrapped gas t o  esc8pe from t h e  prefozm 8nd t h e  

temper8ture i s  m i n t r i n e d  u n t i l  an eauilibzium i s  re8ched between the partial 

pressure o f  tbe untraped gas i n  the porous preform 8ad t h e  partial pressure of 

t h e  M e  gas in t h e  furnace environment. A period o f  .&ut 24 hours is  

r e m i r e d  for euuilibtium t o  be re8ched, 8 t  which  t iam t h e  porous preform is 

further herted t o  coneoiidate the doot p 8 2 t i C h S  8nd t o  form 8 dense g l8ss  

member. This process is s 8 i d  t o  be diS8dV8nt8ge0~8 i n  t h 8 t  it teauired 8n 

extremeiy iong time for  w8ter removal, 8nd my r e s u l t  i n  the v o l a t i l i z a t i o n  of 

saw dopant oxides. Also, eauipment problems were s 8 i d  t o  b8ve b n  

encountered because of the need t o  auint8 in  very 1ar p r e r m r o s  for long 

periods of time. Aim it w8s s 8 i d  t h 8 t  t h e  p Z e f O X S i  c d d  not bm coa8~Ud8ted 

u n t i l  a f t e r  t h e  water removal step is  canplatad. (?? l2O). 

. Inventor De Luc8 d/sciosed t h 8 t  V8x iour  oxfdes frm which 918.8 0ptic.l 

w8veguides are formed, e s p e c i r l i y  SiOz, h8ve 8 grert 8f f ia i ty  fox mtex but 

a f t e r  s u c h  glass w8veguides 8re completely formed, t h e  inner, l i g h t  

propagating portion thereof  is inacces8ib1c t o  water. The tendency of them 

gl8sses to absorb w8tcr i s  said t o  be not detriment81 t o  m t o r - f r e e  918.8 

opt ic81  waveguides 8 f t e r  they are formed s i n c e  mo8t o f  the l i g h t  energy i s  

propag8ted in rnd 8round the t o r e ,  8nd t h e  prerence of w8tex on t h e  outer 

surf8ce h8s 8 negl ig8bie  e f f e c t  on t h e  prop8grtion o f  such energy. 

in the fOXm8tiOn of optic8i w8veguides by f18lw hydrolys i s ,  residu81 W 8 t e 1 ,  

w h i c h  i s  produced by the frame, is s 8 i d  t o  1ppe8r~throughoat those portion8 of 

the w8veguide t h 8 t  h a w  be:\ produced by fime hydrolysis .  A180 W 8 t e t  is $.id 

t o  be r e a d i l y  absorhed bv the  soot dur ing  handiirrg in a i r  pr ior  t o  t h e  

consol idr t ion  process hezause o f  t h e  extremeiy h i g h  poros i ty  thereof. (PP 116, 

128) .  

EfbYaP.t, 
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Methods other that the flame hydxolysis techniauc have been employed in 

the mot in an attempt t o  nuke low m t e r  content gla86es. hventor De k c a  0 

dirc lond th8t  om 8 U c h  method involved mixing the h t c h  ingredients togetber 

w i t h  an offoctive amoust of a chemically-reactiva chlorfne containing agent a8 

S i C l q  and melting the glars in the presence of a dxy atmoaphere flowing 

d i r e c t l y  over t h e  glaar melt. (FF 121) 

Anothet prior ar t  method, not involving the flame 'hydrolysis t e c m a u e ,  

was said by inmatox De Luca to  k disclored i n  O.S. Pate& 3,459,522 which 

ircnred to  Corning's Thomas H.E. Elmer and Martin E. Nordberg on Auguat 5 ,  1969 

and war b88ed on 8pplicatiOaS f i l e d  July 8 ,  1963 8nd AUguat 1, i-967 (pp 122) .  

The Elmer et  al. patent w8s r a i d  t o  diScl0.e a method of r.woing t08idu81 

water frm a potour h i g h  r i l i u  content glarr body by mbjocUng tho body t o  a 

flowing stream of a Substantia~iy dty 8tmO8pheXe containing 10% or mote of 

either chlorine gar ox a chlorine v8por a t  a t.mp.XatUXe of 600°-10000C. 

Tho treated potour glass body is thereafter consolidated in  a dry, 

aoPoxidiring atmo8phere to  prodcue a nonporour, tranrrp.redt glarr ar t i c le .  

The porous glars body discloaed in the E h o r  e t  al patont #a mid t o  k wdl 

(I 

known under the commercial derignation "96% silis8 glars",  aad to  be producod 

by coacrolidating a porour glrrr body ch8ractexized by a mult ip l i c i ty  of 

interconmuaieating, suhicroscipic pores throughout its m a m i .  The baric 

production rtapr involved i n  tho formation of r u c h  a poxeua body, are s a i d  t o  

be derctibed in O.S. Pat. No. 2,221,709 irrued t o  H.P. Hood e t  al. and t o  

iaclude tho etapa of forming an a r t i c l e  from a bororilicate 91.88, thexm8l ly  

treating tho a t t i c i e  a t  a temperature of S0O0-6O0 C. t o  separate the glass 0 

ia to  a SiliC8-rich phase and a silica-poot phare, leeching the rilica-paor 

phase t o  produce a porous structure composed of  the silica-rich phare, 

zmoving the. leeching zesidue, and thermally consolidating the poXOU8 

structuxe i n t o  a nonporous vitreous' a r t i c le .  (FF 122) .  
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Because of ,  the kind of microstxuctuxe present in the porous glasr bodp 

di8c~oa.d in th. Elmor et  al. patent a d  due to  the  f8ct t h 8 t  tho chlorirution 

prOC.88 d i r c l o w d  therein war c8rried out a t  8 temperature below tbe 

’ cona01idatiocr tap . r8 tute ,  it W88 raid by inVentO2 De bc8 that an atmocrphexe 

contaiaiag a relatively large coacentxation of chlorine must b. employed. 

Tbu8 tho tlmor et  a1. patent v88 raid t o  r m i r o  a cblor im containing 

atmo8phore having 10% or more of either chlorine -8 or a chlotixw vapor. 

&bat of i t a  ex8mple8 were said to employ chlorine 988 w i t h  rn d i l u e a t .  

Inventor Do k c a  8tated that the Elmer e t  a l .  patent further  taught that 8ft.r 

chlorine containing atmo8phere while the temporatuto u88 inao88od t o  tbo 

may result in retention of an exco88 amount of chlor iw within tb. g h 8 8  .pb 

may C ~ U M  spl i t t ing  of the glass; that 8ccotdingly tbe  chlorino tto8t.d porour 

g h 8 8  i s  removed from the chlorine atmosphere and trarufortod, in an irwrt 
* 

For 8t le88t the following xe880n8 inventor De Luca, rt8t.d th8t  tbo 

method of  tho tlmex et  a1. patent i s  uruatirfactoty for removing water from 

flm hy&o~y8i8-produced 9 h 8 8  8-t ptOfOZm8 frm which optic81 # v q u i d e 8  

are -de. Th. high chlorine content of the chlorine containing atmolpbere 

amp1oy.d bp the t&cr et  ai. patent can caw. reboil i n  8obwaUOnt beat 

tteatmont of tho preform and ;an also introduce an unaccept8blo hVe1 of 

C O n t 8 d M t i O n  in the giasr  due t o  the presence of cont8mirunt8 in ~01metci81 

-860 ch~orino I O U L ~ C S ;  transferring the 8oot preform frola the chloriMtioa 

chamber t o  the cbn8olidation chamber san.pezmit water t o  r e a t o r  the p o Z O U 8  
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b1.e;  a n i  whereas the E b e r  e t  a l .  patent teaches reparate ch lor inat ion  

Ondot t h e  heading "SUtU8&Zy Of t h e  I A V O A t i O A n r  i n V e A t 0 t  De Luc& re fers  t o  

the conventional proccsr comprising t h e  s teps  o f  deporiting OA a s t a r t i n g  

maPrkx a coat ing  o f  flame hydrolysis produced gh.8 root  puticler  t o  fora  8 

SoOt preformr C O M O i i d 8 t i A g  the rOot preform a t  8 C O ~ l i d 8 t i O a  t . r p u 8 t - e  

tan- fox a time r u f f i c i e a t  t o  permit t h e  root  p a x t i c l e s  t o  tu& or 8 i ~ t . r  .pd 

atmoaphere. 

Soot pteform during the consolidation t h e t e o f  and replace6 hydroxyl i O M  by 

It i r  said that  t h e  c h l o r i n e  permeate8 t h e  iaterrtices o f  tbo 

chlor ine  lornr thereby t e r u i t i n g  iA g h 8 8  a r t i c l e  th.t i 8  S u b e t 8 A t h l l y  

water-free. (F? 126)  

The btxe8m O f  s u b s t a n t i a i l y  dry chlorine c O A t 8 i a A g  atmosphere 
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Inventor De Luca d i 8 C l O 8 e 8  t h 8 t  8ny 8mount o f  chlorine in the 

~0PtiPUOU8ly flowing 8tmo8phore i n  addition t o  the teauirod .mount m y  

inaun 8ttonu8tion w i t h  no accompanying beneflc8l end r o m l t ,  hence t h e  

mount of chloxipa persont should b, ao mot8 than tht toauired t o  render t h e  

Mdt 8ub8t8ntiafly wrtot-frw. The perceat8ge o f  chlorine r e a l r o d  in t h e  

coruolidation atmosphere i s  u i d  t o  be X O h t i V O l y  l a  a8 empared t o  "prior 

chlorinating atmosphere "because ch1oxino ir ex--ly reacticn a t  Ioot 

i r  gaseous or can k rupplied in vapor form. (F? 129). 

Intnator De Luca d i s c l o a r  t h 8 t  tbo conaolid8tion t v 8 t t u o  w a d 8  

upoa t h e  comporition of the 91-8 soot 8nd i m  in tba tango of 

depondeat, caPsolid8tion 8t  12S0°C. r o a i x i n g  8 n r y  1059 t imot a t  tho 

preferzed coa8olid8tion ternpetature fox high 8 i l i c 8  coatant 8oot I8 b8t-n 

l4OO0C. and lSOO°C. 

"1200° - 1700 C." 

* 

(PT 1 3 0 ) .  Clrim 8 i n  i8mo r.cit.8 a r8ng8 of 
0 (FF Ill). 

The10 18 di8clo-d in t h e  '454 8pCifiC8tiOn 8 Wh-tic r.pxO80nt8tiOn 

t h 8 t  tho maximtm! furruce t a a r p . Z 8 t t u . ,  profor8bly b0t-n 14OO0C 8ad lSOO°C 

for h i g h  S i l k 8  content W t ,  m U 8 t  k 8d8aU8tO t o  f U 0 0  +b. WXtiCl.8 O f  g1-8 

800t 8nd thetoby coluolid8te t h e  mot pxofors~ into a don88 91888 body in which  

no paxticle  boundaries exist (FP 131, 132) .  

hventor 00 krca refarzing to  t h e  8Ch0168tfC repreaentatioa of the 

CoMOiidrtion furnace discioses t h 8 t  as root preform entetr t h e  furn.ce, t h e  

chlorine bmntalning consolidation atato8phete ~8.888 through t h e  inteI8tfcWS of 

t h e  soot where it lowers t h e  water content by cauring hydroxyl  iona t o  be 

replased by chlorine ions. In addition, tbo h e l i u a ,  p U t g . 8  residual gases ftom 
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opporite end of tho preform. 

said to b. rapre8ented by position8 A through 0 in the fuxmce. 

Fout phatsea of the COmOiidat&On process aze 

fa position. 

B through D, 8 part or all of the soot pZefOXm i8 coa8olidatod. It i8 said 

that due t o  the type of kicrostructure prereat in t h e  soot prefoxm, the 

outside theroof would sinter f i r s t  if tho e n t i x o  pr8fOm were mddenly 

immersed i n  t h e  h i g h  temperature region of the furmce;  t h a t  gams would thoa 

fuxmce atmosphere would h unrble to  c o m p l O t O l y  penetrato into tho 

intetrt icos of t h e  soot preform to  zamovo m t e r  therefrom. Tie p r e f o a  i 8  

therefore i d t i a l l y  imertod t o  p O 8 i t i O a  A of the fuznapc8 wbere it i8 heatad 

permitted to  emcape and the ct¶~oxirutioA atmorpbere 1 8  permitted t o  penatzato 

and rub8taatially remove the mtet  therefrcw. Tho t e 8 ~ l t 8 n t  d o a n  gh.8 body 

i8 then 8 1 0 ~ 1 ~  moved h c k  to  p o 8 i t i O n  A whete it t 8 C h i t n 8  8 8ligh+ 8me8lhg 

treatment, and thon removed from the furnace. The rate of  in..rtio?a betueoa 

p O O i t f O A 8  B and D i s  said to depend upon the s i t e  of the 8-t pteform and tho 

camposition thoreof, the prefertad zato being betweerr about 0.1 i n c h  poz 

minute and 1.0 inch pet minute. (IT i33). 
c-- 

In Example 1 of the ' 4 5 4  patent a gas mixture containing 90 001. percent 

he l im and 10 -1. pezcrrt :hiOriae v8s admitted to a con801idation furarce a t  

f l o w  rate of 30 cubic Cect pet hour. A pteform of si l ic8 root was placed i n  

the furnace a t  po8ition A ,  v h i s h  was about 5 inches .boor the pcak t m p z r t U t 8  

baing about lsoo°C. Aftct remaining i n  position A fox IS 8inute8, the 
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preform was lwered a t  a r a t e  of IS inches per minute u n t i l  the end of  the 

preform -8 1 inch above t h e  1500 C Peak temperature region ( p o s i t i o n  B). 

Tho profozm -8 maintained i n  t h i s  p o s i t i o n  for  about 1 0  l8inuter t o  i l u u r e  

conwlid8tfon O f  the apd port ion thereof. The preform wa8 then ~ O W O Z O ~  a t  

about SO inch08 pu bout through t h e  l5OO C. zone u n t i l  it te8ched porition 

0 

0 

D whore it wa8 h e l d  for 5 minutes t o  comp.htely corualid8te the preform. The 

08. (?F 136).  

In Exmpler 2 ,  3 and 5 inv8ntor De Luca proce88ed 8oot preforau irr 8 

furruce in t h e  m8nnet de8cribed in Bt8mple I .rrd f o r m  trU consolidated 

prefozmr into o p t i c a l  waveguides having lov attenuation.  t?? 137, 138, 140). 

+ample 2 uses a gas mixture containaing 3 vol. perbusat chlorine. In 
t .  

EsmIple 3 there i 8  1 -1. petcent chlor ine .  (FP 137).  

employing c h l o r i n e  butiag t h e  co8Olid8tiOn proce88 uring two idest ical  

V o l .  petcent chlorine, 0.5 vol.  percent oxygen and 98.5 001. potcent belium. 

The attenuation of  t h e  r e s u l t a n t  optical wavequide -6 1.88 than 10 dE/h  

betmen 700 and ilOO am. 

for 30 minuto8 in porition A of t h e  furnrce  in  a 988 mixture containing 96.5 

The second of t h e  two i d e n t i c 8 1  blank8 y.8 ptoce8ud 

V a l .  petcent helim. 3 vol.  percent c h i o t i n e  and 0.5 001. percent oxy&. 

This prefozm wa8 then processed through t h e  rcm8inder of the cycle of k 8 m p h  

1 i n  100% helirnn. 

presoaked i n  an atmosphere containing 3 001. percent chioriae 8nd then 

coa8Olidated i n  an atmosphere containing 100% h e l i u m  w88 r a i d  t o  exhibit 8n 

attenuat ion of 100 d B / b  a t  950 am whereas a waveguide dxawn frcm 8 pxeform, 

The waveguide, w h i c h  was drawn from a preform w h i c h  w8s 

I 

1 
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which -8 both  presoaked and consolidated in an atmosphere containing 1 001. 

percent chloriaa was s a i d  t o  e x h i b i t  an attenuat ion of only about 10 dB/km a t  

t h a t  wavelength. (F? 139) .  

In t h e  sole independent process C l a i m ,  a8 o r i g i n a l l y  f i l e d ,  t h e  

COMolidation s t e p  alleged t o  k B O V e l  Was character ized i n  that it comprised: 

heating s a i d  root preform t o  a temperatwe w i t h i a  
t h e  bmruolid8tion temperature range f o r  a time 
s u f f i c i e n t  to  cause raid soot p r t i c l e r  t o  f u r 8  
and form a dense g l a r r  l a y e r ,  and rimultaneously 

t i a l l y  dry chioxine containing atmorphexe, said 
c h l o r i n e  permeating t h e  i n t e r r t i c e r  of  r a i d  mot 
prefotm during t h e  b n r o l i d a t i o n  thereof 8Pd 
replacing bydroxyl ion# by c h l o r i n e  ions, 
thereby r e s u i t i n g  i n  a g l a s s  ar t ic le  t h 8 t  ir 
~bstantial ly .~water-free .  (F? 142) .  

subject ing raid soot prefozm t o  a stream of a rub8t.n- 

In a P l t e n t  Office a c t i o n  dated Januaty 17, 1975,  t h e  Patent  maminet rejected 

t h i s  claim under 35 O.S.C 103 over Nordbexg 0.S. Patent  No. 2,326,059, which  

had been cited by inventor De Luca in h i s  '454 s p e c i f i c ~ t i o n  (PF 115)  taken 

w i t h  Bruning U.S. Patent No. 3 ,850 ,602  and HeraeU8 e t  a1 U.S. P8tent No. 

2,904,713 (FF 144). It was t h e  Exurninex's p o s i t i o n  that  it would be O b V i O U 8  

t o  s u b s t i t u t e  t h e  chlor ine  containing atmosphere of  Bruning fox t h e  o x i d i z i n g  

atmaphere in the s o a m l i d a t i o n  s t e p  of Nordberg i n  order t o  remove mter in 

an optic fiber glass s i n c e  t h e  Heraeus et  a l  r e f e r e n c e  taught t h a t  IMay 

chlor ine  compounds are used t o  remove impuri t ies  from glaea (PP 144) .  

In an amendment f i l e d  OJ April  9 ,  i975, Corning argued t h a t  heating t h e  

soot  pxeform t o  t h e  consol idat ion temperature and simuitaaeously s u b j e c t i n g  

t h e  soot preform to a stream of a s u b s t a n t i a l l y  dry chlorine containing 

atmosphext ms aot recognized, suggested or taught by t h e  cited IefeXenCea 
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e i t b r  taken alone or i n  combination (FF 146). It argued t h t  the Bnraing 

patent made no mention of o p t i c a l  fibers, that BNnlng taught a Prathod of 

f0-W quartz glass fran quartz crystal granules by first mixing the granules 

a t  821 elevated temperature w i t h  one o f  the following salts: sodium f l u r i d e ,  

sodium chlor ide ,  sodium bromide, s i l v e r  nitrate, l i t h i u m  chlor ide ,  potassium 

chlordie ,  magnesium c h l o r i d e ,  calcim c h l o r i d e ,  strontium chlor ide ,  and s i l v e r  

nitrate, o r  mixtures t h e r e o f ;  that this procesr could not br performed 

simultaneously w i t h  the consol idat ion o f  the quartz crystal granules i n t o  a 

dense glass body since the granules so treated vhta contaminated v i t h  traces 

of salt vapor which  vould r e s u l t  i n  the  fornat ion o f  bubbler in  the quartz 

glass duriog ttm melting process ;  that t o  remotlh any doubt of th 

a p p l i c a b i l i t y  o f  the Bruning patent to the claimed procens, c U o  1-• 

amended t o  state that t& d r y  chlorhe c o n t a i n i q  Ptmosphrre i s  sukt8ntfdlly 

free from contminants  that would adversely affect th o p t i c a l  propert ies  of 
t 

t h e  glass a r t i c l e ;  that 

requires  the addi t i onal 

oxygen o r  nitrogen over  

only after  the granules 

oxygen o r  nitrogen that 

because of tha salt c o n t d n a t i o n ,  tbe Brulliqg method 

step o f  flowing water vapor-free g u  ruch an dry 

the granules 8t an e lev8ted temperature; that it is 

have been mixed w i t h  salt aad flooded w i t h  the drp  

the melting is performed; 8rrd that vherur tbe Bntning  

patent employs a three-step method o f  puri fying quartz and forming a s o l i d  

body, tk claimed method resulted i n  tb simultaneous p u r i f i c a t i o n  o f  tha soot  

prefom and consol idat ion thereof  i n t o  a glarn article.  (PP 147). 

Corning argued i n  the A p r i l  9 ,  1975 f i l i n g  that vhile th claimed process 

employed a c h l o r i n e  atmosphere f o r  removing hydroxyl ooly during consol idat ion 

of  tk soot preform, Hetaeus e t  a1  teach tbt use of chloritu or other  halogens 

t o  render harmless or e l f j f n a t e  tmpuri t ier  i n  grains  o f  "rock cyrtals" as they 

are strem upon the surface of a cylinder and that it is necesrarg t o  supply 

chlor ine  gas t o  the processed surface i n  such a maaner that the ch lor ine  
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molecules surround ana-;.nVelop t h e  b ~ ~ t t t  particles sho,,ly k f o r e  and during 

t h e i r  melting urd during built-up o f  t h e  a r t z  glass body. 

Cotning also argued t h e  i n a p p l i c a b i l i t y  of t h e  Nordberg patent on t h e  ground 

(pp 148). 

t h 8 t  exygen is  not euuivalent t o  chiorine for t h e  purpoae of removing water 

frcrm a $oat preform during consolidation.  (FP 143) .  

By Patent Office aktion dated July 1 ,  i975 ,  the Patent Exminet Stated 

t h a t  a l l  t h e  claims were al iovcd (PF 1 5 1 ) .  On August 5 ,  1975, a n o t i c e  o f  

allowance was mai led .  (PF 1 5 2 ) .  The '454 patent  ismad on January 20.  1976. 

VII. V a i i d i t y  o f  Claim6 I and 8 o f  the '454 Patent 

A. 35 U.S.C. 66 102,  i d >  

. 

and 8 are  U.S. Patent 3,459,522 t o  E&er e t  al., 8nd Japanese Patent 

Respondents argue t h a t  the mort p e r t i n e n t  prior out reference  t o  clair0  1 

Pubi icat ion No. 45-37313. It is mid that b o t h  r e f e t e n c e r  d i s c l o s e  a method 

o f  dehydrating porous Sii ic8 g l a s s e s  i n  a c h l o r i n e  containing atmosphere which  

i S  m8intained during t h e  consolidation s t e p  and hence a n t i c i p t e  t h e  claim0 in 

i s s u e  (RPHP 7 2 ) .  In addition it i r  argued that  even if these references do 

not i n  and of themselves f u i i y  a n t i c i p a t e  claims I and 8 i n  i r s u e ,  t h e  

d i f f e r e n c e ,  if any, between these reference and t h e  teaching of  the  '454 

patent would have been obvious within t h e  meaning o f  6 103 a t  t h e  time the 

invention w8r made t o  a person having ordinazy skill  i n  the p e r t i n e n t  Art. 

(RPRP 22-23) 

The Elmer et  ai. patent was discussed i n  t h e  '454 s p e c i f i c a t i o n  as 

f i l e d .  (FF 122-i24)  Hence it had t o  have been considered by t h e  Patent 

Examiner who d i d  not r e j e c t  any claims on t h e  patent .  The pxestrrmption of 
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v a l i d i t y  has been said -0 be sttongex when t h e  most petLlnent prior a r t  

patents  a r t  considered by t h e  Patent Office S k i l  Core. 0. Cut1er-H.mmer Inc.  

162 U.S.P.Q. 132, 135 ( 7 t h  Cit. 1969). 

Reapondents 81gue t h a t  t h e  record shows t h 8 t  Corning in  i ts  production o f  

opticrl waveguide f i b e r  does not employ a thlor ine-containing atmorphere 

throughout conm1idation and t h a t  there  i s  no probative evidence demonstrating 

t h a t  any of Corning's l i c e n s e e s  empioyee such a c o n 8 0 ~ i d 8 t i o n  s t e p  (RPEiP 

23)E'It  also a r s e r t e d  t h a t  a U.S. Patent 3 ,938 ,974  t o  Macedo et  a i  diclores 

t h e  simlt8neOUS conroi idat ion and dehydration of a glass preform in a 

chlorine containing atmosphere so as t o  t o t a l l y  disclose the invention of t h e  

'454 patent  (Macedo, RX-l03A, p8ra. 3 6 ) .  

Legal st8ndards appl icable  t o  defense8 of a l l e g e d  a n t l e i p a t i a n  a d  

obvlouriness h8ve b t t n  discussed i n  connection w i t h  t h e  '915 patent.  

Novelty i n  t h e  claimed method i n  issue involves r trr t ing w i t h  a 

f-lame-hydrolysis producd g l a s s  soot preform (PP 1111. While the 3.p.aa type 

claimed subject matter i n  issue c h a r a c t e r i z e s  as o i d  "consolidatlng r 8 i d  soot 

prefoxm t o  form a dense q i a s s  layer free from particle boundaries "(FF 111) 

novelty i s  i n  modifying t h e  o l d  con8olid8tion step such t h 8 t  it "cdmpTi8es" 

heating s a i d  prefotm within t h e  c o n s o ~ i d a t i o n  tampexatuxt t o  form a "dame 

s u b r t a n t i a i i y  dry, hydrogen free c h l o r i n e  containing atmosphere t o  form a 

gl8.S a r t i c l e  t h a t  is s u b s t a n t i a i i y  water-free . The term "compxises" 

ch8racterizer what is novel i n  t h e  consol idat ion step. Hanee t h e  

conaolidatlon does not extiude c o n v e n t i o r u l ~ s t e p s  i n  t h e  coxuoiidation. I n  re 

- it/ 
f a r  as it i s  aware, i t s  litensees i n  t h i s  country do not pr8ctice t h e  '454 
invention because t h e y  do not use an out.side pxocers w h i c h  deposi ts  soot by 
f l a w  hydrolysis  

I n  i t s  rcpiy  t o  respondents' proposed finding 56, Corning s tated t h a t  8s 
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Butter e t  al .  656 F.2d. 679,  210 U.S.P.Q. 795,802 (CCPA 1981) ;  In re Cone 121 

p.2d 470,SO U.S.P.Q. 54,  56 (CCPA 1941).  

u.S.P.Q. 22% 226 (CCPA 1961). In re M l l y  296 F 2d 794,  132 U.S.P.Q. 1 6 , 2 0  

In re Efunter 288 P;2d 930,129 

(ccp~ 1961). 

temperature i s  i n  the range o f  1200 t o  1700 degrees.  

spec i f i ca t ion  d i s c l o e e s  that the  ch lo t ing  containing atmosphere has at most 10 

V O l .  percent chlor ine .  (FF 136).  Any amount o f  ch lor ine  in addit ion t o  the 

required amount may increase  attenuation.  

Claim 8 of the '454 patent d i s c l o s e s  that the consol idat ion 

(FF 111). The 

(FF 129).  mdrogen cannot be used 

i n  the chlor ine  containing atmosphere. (FF 129) .  The s p e c i f i c a t i o n  d i s c l o s e s  

fur thar  that during the consol idat ion step "the c h l o r i n a t i o n  atmosphere is 

permitted t o  penetrate  and s u b s t a n t i a l l y  remove the  water thereform". (PP 

126 ,  133). The "resul tant  dense glass" body cont inues  t o  remain in the 

consol idat ion furnace (FF 133). While each o f  the examples o f  the '454 patent 

show the presence of  a substant ia l ly  d q ,  hpdrogen-free, chlor ine  containing 

atmosphere throughout tke e n t i r e  consol idat ion step,  produced vaveguidcs h v e  

an at tenuat ion of  less than 1 5  d B h .  (FF 137). 

As the prosecution history and the claims that were before the Examlner 

make clear, e s s e n t i a l  t o  inventor be LuCa's novel concept i s  the  formation o f  

a "dense glass layer" while "simultaneously" removing water from the porous 

pref om. (FF 142-152). 

Also uncontract ic ted is the testimony o f  Corning's expert witness that 

substant ia l  removal of  water f tom the  porous preform occuring "simultaneously" 

d t h  the formation of a dense glass can only mean that removal o f  water occurs  

during the process of consolidating the preform; that the removal o f  water 

during the e n t i r e  consol idat ion process would be physically impossible because 

the i n t e r s t i c e s  of  the preform c l o s e  p r i o r  t o  completion o f  the consol idat ion  

t o  a c l e a r  glass and that  once the interst ices have c losed  the preform becumes 

i w r e v i o u s  t o  the chlor ine  containing atmosphere. (FF 364-365). The Elmer et  

Patent ,  cons is tent  w i t h  the testimony of Corning's expert, d i s c l o s e s  that 
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irrcipient pore closure occuts at  t h e  b o g i d n g  of the coamti&tion rtep. (R 

289) 

W i t h  tho .bo- mrd.rst8nding of t h e  claimed invention of t h e  '454 pateat, 

i n  ismor tho A m d S t t 8 t i V e  U w  Judge i s  not pernuded t h 8 t  respondents h8cn 

met their burden in establirhinq that  t h e  C h i m a d  ab jec t  mattos i o  i n m l i d  

over the Elmer e t  al. Japanas0 8Bd/OX Macod0 referencoo. 

The Elmer e t  81. patent relied on i n  by re.poadoats d i a C l o n 8  8 metkod of 

removing reridrul m t e r  frae 8 porous h i @  S i l i s 8  g l 8 u  tubing, in 8 ffwing 

stream of r sub8t8nt i8 l ly  drty chloriao COat8infBg 8tmo8pboro w i t h  or w i t b o u t  

d i luent  at  r tomperatuxe of  600 t o  1000 degzeoa centfgx8& rad consolidating 

tho tre8ted porous body i n  a &y, norroxidizing 8tmo.pboro t o  probuco 8 

degroes ceatigr.de. 

gl88s  body is f i r s t  trerted w i t h  8 chlorino cont8iaing 8tmo.phOre a t  a 

In ~0atx88t tho trPnr ot a1 porour high siUc8 Coatont 

temperature of 600 t o  lo00 degrees C O a t i g r 8 d O  8ad there8ftor t h e  gUs8 ir  

he8ted t o  ef fect  conSolid8tioa a t  8 temperrturo which  is normally 1250 t o  1300 

degzeos cmntigrp.de. I n  the Elmer e t  81. procesr 'chlorine cont8ining 

a-rphere" m8y be chiorism g8s vithout diluent. De 1uca C8rrPof eSp1Oy o d y  

cholorine g88 8nd teacher t h 8 t  excess thiorine MY increase tho rttenU8tion. 

In the Elmer et  a1. patent the porous glasr may be conso1idated in a ch1orinc 

containing rtmoophete. However, it is only after treatment w i t h  chlosino - 
8nd whiie the glasr is  r t i l l  in & pprous s t a t e ,  without any indication t h 8 t  
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. -  
t& i n t e t t i c e s  of t h c  porous glass had closed.  

tert data are t& rtatements i n  the '454 patent  that the c u o r i n s  content of 

Moreover, unrefuted by any 

t h e  chlorirrr containing atmosphere i n  Elmer et a1 can cause r e b o i l  i n  

subsequent h a t  treatment especially if soot p r e f o m  is employed; and that 

transfet ing any root preform from a chlor inat ion  chamber t o  a consol idat ion 

chamber can permit water t o  reenter  t h e  porous soot  blank. 

Respoadents' expert test i f ied that it i r  not derirable when conrol idat ing 

a glass preform t o  a dense glass f o r  use in an o p t i c a l  waveguide coas t ruc t ion  

t o  do so i n  a chlorine-contaiaing atmorphere becauae of tbe r i s k  of entrappfng 

ch lor ine  gas bubbles and because if garmania i r  the dopant there .is a higher 

risk of foming volatile compounds that vould alao adversely effect the 

o p t i c a l  propert ies .  (FP 368). He did not def ine  chlor ine-containing 

atmorphere and in th abhence of  test data, the Adminirtrative Lav Judge i o  

not persuaded that the low chlor ine  containing atmorphere of the De Luca at  a l  

c'laimed method would be. detrimental .  Da Luca's maaplc 2, e m p l o p i q  gemada 

as a dopant produced a waveguide w i t h  leas than 15 dB/km. 

Luca's Example 1 produced consolidated vitreoua silica containiPg lesr than 1 

p a r t  per million OH. (FF 136). 

(PP 137). De 

The cited Japanese patent merely d i r c l o r e s  the we of ch lor ine  t o  remove 

vater from porour glass at low temperaturer,  

containing atmosphere the glass i s  conrolidated a t  higher temparaturer. 

292). 

cmpletely d i k e  the i n v e n t i o n  of the '454 patent.  

Thereaf ter  i n  a non-chlorine 

(PF 

Hence the removal of water i s  wholly separate from consol idat ion step, 

As f o r  the Macedo et  a l .  patent ,  respondents rely on a port ion of the 

patent under t h e  subheading "Consolidation" w h i c h  states that the 

consol idat ion  step consis ts  o f  heating a glass salnple t o  a range from 700 

degrees t o  950 degrees centigrade (FF 290-291) which i s  below the 

consol idat ion temperatures of the be Luca '454 patent.  (FF 130): Macedo e t  



al. disc1080 t h a t  i f  t h e  glass is kept a t  500 t o  700  degzees centigxade for 

15-50 bouts k f o r e  boating t o  t h e  700 t o  950 degree8 c o n t i w a d e  range 

preferably  in  8 re8ctiw atmosphere a8 c h l o r i n e  g.8 Or S i c 1  

of the inhcrog.nitie8 i n  t h e  glass caused by t h e  presence of water can be 

removed. (FF 290-291). S i g n i f i c a n t l y  even w i t h  a coruolidation temperature 

lower th8n t h a t  in t h e  De Lucr p a t e n t ,  Macedo et a l .  d i 8 C l 0 8 e  that rem0981 of 

water i s  c a r r i e d  out a t  even a lower temperature before cozuolidation. Thus 

it i s  s t a t e d  during t h e  500  t o  7 0 0  d e g r e e s  heat treatment, tbe auPcoasolidated 

g18asn can be e f f i c i e n t i y  conttol ied.  (FF 290, 291) .  Accordingly t h e  

reparate step8 of f i r s t  drying and then COA8Olid8tfng in the Weedo o t  81. 

patent  are p8tentably d i s t i n c t  from t h e  aimultaruou8 drying 8nd corwfithtlng 

in t h o  De ktC8 et  '454 chimod mothod i n  i88ue.- 

OX CC14, mo8t 
4 

le/ 

RerpondOntS argue t h a t  Corning d-8 not q l O y  t h e  DO LUC8 '454 m e b o d  in  

a X d A g ' S  production of o p t i c a l  waveguide fiber. 

t'o8timony however e s t a d i r h  t h a t  Cotninq in t h e  productioa of  i t 8  m r o i . t  

-ntary eofdeace aad 

o p t i c a l  waveguide f iber  pa88e8 8 8OOt preform i n t o  

in a cbloriae-containing atmosphere where t h e  prefrom is debydratod to  fozm 8 

cleat ,  bubble-free consoiidated glam preform (FF 363-3631. Althougb t h e  

s h l o r i n e  flow in Coraing's dehydtatioa - conrolid8tiOa fWa.CO d-8 not 

continue through t h e  entire petiod during which  Carafng'r preforrsr urrdergo 

CoKZ801i&t iOB,  dehydration does W C U X  WhiIO  C O W l i d 8 t i O n  i 8  a h 0  OCCUring. 

(F? 361-363). 

Luca'a '454 method i n  producing o p t i c a l  mveguide f iber8 and provides 8a 

Accordingiy t h e  eVideAc0 docs e s t a b i i r h  t h 8 t  Corning aaplOy8 De 

o b j e c t i v e  i n d i c i a  of ~ozobviousness. 

- 18/ 
patent  i 8  e n t i t l e d  t o  a A p r i i  2 7 ,  1973 f i l i n g  d 8 t e  of  a patent appliC8tiOn, 
t h a t  date f 8  a t i l l  subseauent t o  t h e  '454 actual reduction t o  pt8ctiCO d8te. 
The Admid8tt8tive L.u Judge make8 a0 fiadi'nq w i t h  respect t o  tb. -eptiOn 
.Ad actual teduction t o  p r a c t i c e  dates of t h e  claimed De L u C ~  inmation 
issue . 

Coraiag i n  i t s  proposed f indiag 220 s t a t e d  t h a t  ever if the  Macedo e t  af 
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For the foregoing reasons, the  Administrative L a w  Judge fiads that 

respondents b v e  not met their burden i n  proving the '454 patent  i s  inval id .  

Respondents argue that the Examiner accepted as crit ical  the l i m i t a t i o n  

i n  the '454 patent  claims i n  issue requiring th use o f  a chlorine-containfng 

atmosphere during b o t h  d e b d r a t i o n  and the cooso l idat ion  " in  their e n t i r e t y " ;  

that  nov inventor De Luca has disavowed that clear representa t ion  and conteads 

that the maintenace of t h e  chlor ine-containing atmosphere throughout the 

e n t i r e  process i s  not necessarg. Accordingly respondents contend tht claims 

1 and 8 i n  issue are inva l id  as not s a t i s f y i n g  t h e  specificity requirements of 

35 u.S.C. § 112  since thb  claims do not p a r t i c u l a r l y  point  out and d i s t i n c t l y  

claim the s u b j e c t  matter w h i c h  inventor De Luca regarded a8 his invention 
* .  (RPHP 3l-32). 

In support o f  the content ion that Corning i n  the prosecution of the '454 

patent  argued the c r i t i c a l i t y  of using a chlorine-containing atmosphere during 

both dehydration and consol idat ion " in  their e n t i r e t y ,  " respondents quote the 

following por t ion  o f  the f i le  wrapper: 

Uhereas the Bruning patent [cited by the Examiner i n  r e j e c t i n g  
the claims] employs a three-step method o f  puri fying quartz and 
forming a solid body, the claimed method results  i n  the  
simultaneous p u r i f i c a t i o n  o f  the soot  preform and consol idat ion  
thereof i n t o  a glass article.  It i s  thus seen that the Bruning 
patent  does not teach ' o p t i c a l  fiber glass' o r  a c h l o r i n e  
containing atmosphere o f  the type set forth i n  the present 
claims. (RPFF 48) (FF 4 7 ) .  

However as the f i l e  vrapper makes clear the d i s t i n c t i o n  dram i n  the quoted 

port ion o f  the f i l e  wrapper i s  not betveen dehydrating a d  p a r t i a l l y  

consol idat ing i n  a c h l o r i n e  containing atmosphere as a g a i n s t  dehydrating and 
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c o w 1 e t e l p  consol idat ing i n  a chlor ine  containing atmosphere. 

MS arguing agailut  the Brunfng process w h i c h  involved t o t a l l y  separate 

dehydration and conrol idat ion steps, (FF 147). The ' 4 5 6  claimed sub jec t  

matter i n  isrue does simultaneously remove water and c o a s o l i d a t e  t o  a "dense 

glass layer" nrch that the resul t ing  "glass art ic le"  i s  mabrtant ia l lp  

vater-free.  

w i t h  the  f i l e  vrapper and the pos i t ion  t a k a  by Corning. Moreover accepting 

respondents' contention vould be i n  c o n f l i c t  v i t h  inventor  0. Lwa's  concept 

of his '454 intrention. (FF 214). 

Rather Corning 

Hence the Administrative Law Judge f i n d 8  nothing incons is tent  

Respondents argue that De Luca's Example 4 i s  c o a c l u i v e  evidence that 

t h e  ~e Luca '454 patent "requires"  a c h l o r i a e - c o n t a i a i q  atmospbrre throughout 

consol idat ion t o  a dense glass,  (RPFF 4 7 ) .  

c o n s t i t u t e s  a comparison'betueen the r e r u l t s  obtaiaed o f  c o o r o l i d a t i q  i n  an 

atmosphere containing 100 percent helium and the results obtained by 

consol idat ing e n t i r e l y  i n  a c h l o r l a e  conta ia iog  atmosphere. 

of Example 4 does not support respondents' contention. Rather Exmple 4 

compares an embodiment wherein ch lor ine  i s  only supplied at a particular 

temperature v iz .  a t  posi t ion A of the funronce which the '454 r p e c ~ f ~ c a t ~ o a  

characterizes as " j u s t  below the consol idat ion  t e m r a t u r e , "  (PP 133, 139) a d  

which embodiment i s  outside the scope of the De Luca '456 invent ion i n  i r r w  

(FF 111) w i t h  an embodiment wherein ch lor ine  i s  supplied during consol idat ion 

It i s  mid that txrople 4 

A reading b w m r  

- 

- v i z .  up t o  1500 degrees centigrade. 

Accordingly the Admfnistrative Law Judge i s  not persuaded that  the claims 

i n  issue do not par t i cu lar ly  p o i n t  out and d i s t i n c t l y  claim t tm sub jec t  matter 

which inventor De Luca regarded a s  his invention.  

their burden i n  establishing that cla ims 1 and 8 are i n v a l i d  under 35 U.S.C. 

Respondents have not met 

9112. 
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. .  
VIII. t a f o t c e a b i l i t y  of t h e  '454 P8tent 

Respondent8 argue t h a t  the f a i l u r e  by Corning t o  d i s c l o m - t o  t h e  Patent 

Exadner  that no criticality c8n be a t t r i b u t e d  t o  t h e  maintenance of a 

chlorine-conta'ining atmorpbcre throughout t h e  dehydration and canrol idat ion 

stepr renders t h e  '454 patent claim8 1 and 8 unenforceable f o r - r e a r o m  t h a t  

were emally appl ic8ble  to  t h e  '915 patent  claima in i ssue.  

urge t h a t  t h e  "reprerentation t h a t  8 chlor ine-contaia iag a*F8phere $8 

necessary throughout dehydration and c o a s o l i d r t i o n  that a p p u r  i n  the pateat 

S p e c i f i c a l l y  they 

claim8 as well aa i n  t h e  s p e c i f i c a t i o n  and ptorecution f i l e  birtory" -8 &a8 

w i t h  i n t e n t  t o  mirlead and t h a t  there is a s u b r t 8 n t i a l  l ike l ihood that  t h e  

Examiner would not h8ve allowed t h e  chime t o  i s r u e  had he been f u l l y  advired 

on t h a t  point ;  that Corning c l e a r l y  bad zeason t o  k r o w  t h 8 t  tbe information 

not disclored t o  t h e  k8miner  would have been important t o  him i n  deciding 

t 

whether t o  al lw the claims; t h a t  the Elmer et  a1. - tent  #I errorwao8ly 

described as teaching separate  c h l o r i r u t i o n  and coruol id8t ion 8tep8 for t h e  

purpose of i l l u r t r a t i n q  tbe adV8nt8ge8 obtrined by t h e  DeLuca procesr i n  

combining rucb stepr. (RPRP 23-24). Accordingly, It i s  a r g u e  t b 8 t  Cl8ima 1 - .  

and 8 of the '454 patent  arc unenforceable. 

&ry808 of t h e  f i l e  wrapper 8p8CifiC8tiOnr and C h - 8  1 and 8 not 

persuaded me tbat a reprerentat ion was made t h 8 t  a chlorine-coataininq 

atmosphere i s  "necesraxy throughout dehydxation and conaolidation."  (FF 

142-1521. Xoreover, I have found t h a t  t h e  Elmer e t  al. patent  d i r c i o s e r  a 

chlor inat ion s tep  d i s t i n c t  from a subsemant consol idat ion step. (PP 288) .  

Accordingly, the A & i n i s t r a t i v e  L a w  Judge find8 t h a t  respondenta have not 

sustained their burden i n  c s t r b l i a h i n g  t h a t  claim 1 and 8 o f  t h e  '454 p a t e n t  

a r e  unenforceable. 
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IX .  Infringement Is8ua 

A. Accured Rocesser 

Corning chatgas t h 8 t  respondents' processes used i n  making their M-I, S-I,, 

Sot ,  S-3 rnd M-2 fibers 

Process tot M-1 F i k t  

me pzocers used by 

compriser tie following 

botmd i n  821 

. .  
infringc elrims I and 8 o f  t h e  'OS4 patent.  (?? 6 0 ) .  

. .  

respondent a 1  in t h e  m8nufrcture of 8ccttnd M-1 fiber 

steps : 

a t  tbe 

i s  therertter 
. LI. 

(ii i)  The 

8nd subjected t o  8 

degrees centigt8de to  form a 

( i v l  'Ihc i s  then pl8ced in 8 8nd heated 

flame and eAong8ted in to  a ritb an 

(0) me elongated i a  then inserted into  8 

flame caurinq t h e  8nd t h i s  composite is with an 

thereby forminq the 

(vi) The is then 
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i 

I 

Roeegr for s-1 Fib02 

The procenn uned by respondent SEI in t h e  m8nufacture of aceused S-1 f i k r  

comprises t h e  following steps: 

(i) are burned i n  

an fime t o  form a a t  the 

thereby formiag 

and subjected to 8 

degrees Cmtigr8de t o  form a 

(iv) The is then pl8ced in a 8nd h m t e d  

vith an flame and elongated into 

(0)  The elongated i s  then inacrtcd into 8 

and t h i s  compocrite is w i t h  an flame uuring t h e  

thereby forming t h e  

(vi) The is then 

(FF 5 2 ) .  

Process for S-2 Fiber 

The process used by r c S p O 3 d t n t  SEI i n  t h e  manuf8cture of accurad S-2 f i k r  

involves t h e  following: ’ 
L 

(i) Silicon tetrachioxide, and germanium tetrachloride 820 burned in 

rn oxygen-hydrogen fiamc t o  form a porous soot preform 8 t  the CBb Of 

seed glass rod: 
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thereby forming 

(iii) The is thereafter plrced in 8 

and subjected t o  a 

degrees centigrade to  fora! 8 

(iv) The ir then placed in 8 .  

: 

and heated 

with aa  flame urd elongated into 8 . 

( V I  The elongated . is thea iametted into a 

and t h i s  composite is with aa flame cacuia9 tho 
I 

thereby fotmiag the 

( v i )  The i m  thea 

(FF S 3 ) .  

Rocers for 5-3 Fiber 

The proccrr used by re.poadeat StI in t h e  manufacture of accrrwd S-3 f i k r  

comprises t h e  following step.: 

(i 1 

an flame to form a 

ate burned in 

a t  tb. 

thereby forming a fiuorine-containing preform with heating 0V.t 8 period 

of time to a mrximrmn temperature rpproachiag 8-t i3OO.C; 
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( i f i )  The 1s thcxcaf tc t  

to form a 

( 0 )  The 

rnd hert+d.with l . f h m  rnd 

,, ( v i )  The wrfrcc of the 

s t r t e ,  and a 

by 

.degrees 

(vii) The 
t 

tube ir  t h o a  ba8t.d w i t b  8a 

flame removing surface  water therefrom by flowing 9.8 into 

, and then causing the 

(riiil The 

then plrced i n  8 

h 8 V i n g  

rad herted w i t h  an ' 

( i x )  The 1s then inserted into  a 

and . again by the use o f  an flame; 

Is then 

In t h e  S-3 p z o c e ~ s . ~  the pure Siifca  x o d  wed i n  step ( V i )  ir produced by 

The 80 formed is then piaced in 
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SUbSt8X2tf8lfY dty , 8nd i S  h e 8 t e d  

ovet a period of time to  a 

Thereafter, the is removed from t h e  furaace .nd placod i n  8 ring 

hO8teX hariag The i s  tborsan rubjocted t o  8 

approaching wt~oxeby 

article i s  caspleted. The article is l i ter  8od 1-eXt.d i e 0  8 

as i n  step ( v i ) .  W? 96).  

fn the n-1, S-1, S-2 and 5-3 pxocesUs, respondeats xofor to tbo 

v h i c h  t h e  

Roapondeats descrik tk pori& doting 

resides 

' 9  (FF 54, 57) .  

Process for M-2 ?ibex 

The 8ccused process used by respondent StI i n  the euaufrcttue of e2 fiber 

comprises t h e  follawirrg staprr 

(i 1 ate 

butaed in 8a 8t the 

(iii) 

applied to the 

( iv )  The 

w i t h  ra 

element t 

f l a m  t o  tors 8 

is t h e n  pireed in a 

fh- rad 
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( V I  The i s  then i n s e r t e d  i n t o  a 

and t h i r  composite i s  heated w i t h  an  flame causing t h e  

thereby forming the 

( v i )  The i n t o  t h e  

FF 5 8 ) .  

B. Pos i t ions  of  t h e  P a t t i e s  

1. Cordng's Atgrmnnt 

Corning argues t h a t  respondents' 

and f a l l s  l i t e r a l l y  witbin claims l and 8 or 

t h e  '454 patent.  It a s s e r t s  that there does not  appear t o  be any irme that a 

, i s  used i n  making respondents' M-1, S-1, S-2 and 5-3 

fibers. 

Corning, r e f e r r i n g  t o  respondents'- in terrogatory  responses and Corning's 

e l e c t r o n  microprok a n a i y s i s ,  atgues t h a t  w h i l e  there i s  a seprrate and 

d i s t i n c t  issue as  t o  w h e t h e r  a i s  included a t  all i n  

rc8pondent's process for producing M-2 f i b e r ,  Corning has mat its burden by a 

preponderance o f  evidence t h a t  such a is  included. 

CPH 35-38). Corning admits t h a t  inventor DcLuca used a chlorine atmosphere 

throughout t h e  consol idat ion  process hut argues t h a t  dehydration carmot 

phys ica l ly  cont inue throuqhaut the e n t i r e  process of consol idat ion and t h a t  

the important t h i n g  is that  there be simultaneous overlap. (CPR 3 6 ) .  

2 .  Rezpndents '  A z p C : i t  

Respondents atgue that t h e  use o f  

is not 

i ~ ~ e n t o r  DeLuca's invention: and that DfLuca's invent ion l i e s  i n  t h e  U s e  Of a 
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chlorine-containing atmosphete during both the dehydration and t h e  

conrolidation #taps. (RPHP 19). It i s  argued that the M-2 fiber doer not 

even include 8 and is  clearly outside the scope of  the '454 

patent claims and that the M-1, S-1, S-2 and S-3 f iber  type8 are manufactured 

by a process wherein 

(WHP 19) .  Respondents assert that Corning ir eetopped from 

assettinq i t s  '494 patent claims in issue cover r pxocers whorein 

argue that claim 1 and dependent claim 8 clearly mandate a11 carrrolidation in  

a chlorine-containing atmosphere; t h r t  Pkample 4 of t h e  '454 p8tont cap.re8 

the results obtained by conrolidating in 1. chlorine-fro. 8tmo.phere 88 

compkad t o  caaplete comolidation i n  8 chlorine-COntai~ag atmorphexo t o  

emphasize the novelty of inventor DeLucr's invention; and t h 8 t  the 8 r m a n t r  

of counrel during the prosecution h 8 d i B g  t o  the aflo#aca of the c h h 8  

emphasize the distinction over the prior a r t  a8 resting upon tbe fact  tbat a 

chlorine-containing atmosphere is maintained mthxooghoutm comolidation in the 

inventor DeLuca process. (RPm 20) .  I 

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

Respondents* M-1, S-1 and S-2 preforms ate produced by 

formed by i n  the me 

so formed ir then placed i n  an having a mbstrntial ly dxy, 

Thereafter, the 

and the 

placed i n  a 

i s  therein 

subjected t o  

. (FF 51, 52 ,  5 3 ) .  
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Accordfngly, respondents' method of  forming +I, S-1 and S-2 ptefotmr i n t o  

c l e a r  glass articles u t i l i z e s  each o f  t h e  steps of  claims l r n d  8 i n  i s a u e ,  

Although respondents' nr. Hoshikawa t e s t i f i e d  that af ter  t h e  dchydzation step 

h e  a i m  tes t i f i ed  

t h a t  i n  t h e  accused t h e  becomer . ( PP 

371) .  Because t h e  temperatuze i n  t h e  accused i s  within t h e  

t h i s  vauld be 

expected. M ~ r e ~ v e r ,  unrefuted is t h e  testimony that  

during t h e  accused step because of t h e  

and t h e  f a c t  t h a t  respondents ' 

. (FF 373, 374) .  

On t h e  present  remrdr the Administtat ivc L a w  Judge f ind8  that Corning ha# 

met i t s  butden i n  proving t h a t  respondents' M - 1 0  S-l and S-2 pracerres 

l i t e r a l l y  i n f r i n g e  each of claims 1 and 8 in i s sue .  
1 

0. S-3 Pzocess Docs In f r inge  

Respondents' S-3 optical  waveguide fibers azc  made by a . .  
(an 5-3 and 5-3 combination of 

w h i c h  is produced 

(PF S I ,  52,  5 3 ,  

55) .  As t h e  processi:;q steps fox t h e  5-3 core and ciadding preforms a r e  

f u n c t i o n a l i y  t h e  same a s  far the M - l ,  S-l and S-2 prefozms, respondents 

i n f r i n g e  claims l and 8 i n  i s rue .  
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On t h e  present record, t h e  AQainistratiVe L a w  Judge finds t h a t  Coraing has  

met its buzdea in proving that respondents' 5-3 ptoces8 infringer eacb of 

claims 1 and 8 i n  issue. 

E. Respondents' M-2 Process Does Not Infringe 

The direct testimony a t  t h e  hearing and deporition t e r t h o a y  of 

respondents' HI. Hoshikawa i n  September 1984 are t o  t h e  a f f e c t  t h 8 t  i n  

respondents' M-2 process there ip irrrolriag 

as that term i s  used in t80 '454 

patent. (PF 59, 3 7 7 ) .  Two answers t o  interrogatories by teopoadsrrts 

indicr ted  t h 8 t  t h e  M-2 process inrOldw 8 

(FF 375, 376). A first answer, in Jury 1984, 
* 

was received by Corning before t h e  Septcmkr 1984 deposition testimony of Mr. 

Hoshikaw8. (ET 375, 377) .  A second answer in September 1984 war r8c.i-d 

after  the September i984 deposition testimony o f  nt. Boshik8w8. (?? 376, 377) .  

A t  the hearing, Corning's position w8s t h 8 t  respoadentr should bo bouad by 

their answers t o  t h e  intertog8tories. (h. 16i8). ltespqnd~ntr~ position vas 

that t h e  direct testimony of Mr. Hoshk8w8, which V.8 teceived by Coraing 

prior t o  t h e  s t a t t  o f  t h e  hearing (h. 7071, te l l s  t h e  t r u t h  (TI. 688);  and 

that Corning h8d prior notice of 

through t h e  deporition tertimony of  Mr. H o 6 1 k ~ W 8 .  

i n  the -2 process 

(TI. 7181. 
ci 

Ih support of  nt. Hoshik8w8's testimony t h 8 t  there is 

respondents' M-2 process, respondents a t  t h e  hmrinq, prior t o  t h e  

Cross-examination of  HI. Horhikawa, produced a bWlhCtiOn of run SheetS. (FT 

380). Corning's position is that these run sheets d 8 t e  from O C t O k r  1983 

through January 1984, but 30 latex: that t h e y  do not support-ita respondents' 

94 



contention t h a t  M-2 preform are c u r r e n t l y  manufactured 

(cppp 237).  

fiber shows t h e  presence of from about 

Corning also argues t h a t  i ts e l e c t r o n  microprobe malyris of M-2 

by t h e  same process as t h a t  used for the M-1, S-1 and S-2 preforms. 

(CPFF 240) .  In c o n t r a s t ,  H I .  Hoshikawa t e s t i f i e d  t h 8 t  respondents' s t a r t i n g  

f 8 W  mater ia ls  i n  i t s  M-2 process accounts for t h e  in t h e  M-2 fiber, 

(IF 382-3841 and although the same o t a z t f n g  taw m a t e r i a l s  is usod i n  tho S-2 

process, t h e  respect ive  amount8 used d i f f e r  and t h i s  might  b. t h e  reasom why 

there i s  mote i n ' t h e  M-2 f iber than i n  t h e  S-2 f iber.  (?F 382-384). 

Corning has t h e  burden o f  proving by a preponder8nce of  evideace that t h e  
? 

re'spandents have infringed i t s  ' 454  patent  i n  t h e  ptoduction of the M-2 

fiber. The A&ninistrat ive  Lav Judge f i n d s  no direct evidence i n  t h e  record 

t h a t  t h e  M-2 process ut i l izes  a 

and found t h e  Iioe testimony of Mz. Roahikawa 

credible. While Corning argues that  t h e  presence of  from about 

in t h e  M-2 t h a t  t h e  

for t h e  M-2 f ibet  was 

8 strong Suggestion does not meet t h e  preponderance of evidence test. 

Accordingly, Corning has not met its burden in e s t a b l i s h i n g  t h a t  

respondents' M-2 fiber infr inges  cirims i and 8 of  t h e  '454 patent.  
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X. Import8tion 8nd Sale 

I n  order to  invoke t h e  s u b j e c t  matter j u r i s d i c t i o n  o f  tbe C m i r s i o n  urd 

t o  support a f inding of a v i o l a t i o n  of  i 337,  Cotnfrq muat establish th8t  t h e  

accu8ed product h 8 s  been imported into  or s o l d  in the United States. 19 

U.S.C. 6 1337(8) .  

The Administrrtive L a w  Judge f ind8 th8t t h e  evidence of recotd i n  t h i 8  

i n v e s t i g a t i o n  demonstr8tes t h 8 t  t e s p n d e n t s  =I and -SA tnve importad 02 

sold the 8tCUSed o p t i c a l  waveguide fibers i n  t h e  United Stater. (R 8 ,  385, 

386). 

X I .  Darnertic Industry 

aileged unfair methods o f  competition h8ve t h e  effect 01 tend8ncp 'to deatroy 

or m b s t r n t i a l l y  i n j u r e  an industry, e f f i c i e n t l y  and O C O n O m k 8 1 1 Y  aper8t.d i n  

t h e  United States . "  i9 C.F.R. 6 l 3 3 7 ( 8 ) .  

Corning defines t h e  "domestic industry" fox potpoae8 of t R i m  

i n v e s t i g 8 t i o n  8s t h e , f a t i i i t i c s  and op.rrtianr of  COXning dewad t o  the 

rese8rchr development, n u n ~ f 8 ~ 2 u t e ,  marketing md dirtxibution of  Coraing'r 

Optic81 mveguide f i b e r ,  and t o  Corning's 8ctiv it ies  with re8pwt t o  it8 

lioemees m d e r  t h e  '9i5 r:rd ' 4 5 4  patents  i n  iswe, 8nd t h e  f 8 C i l i t h S  8nd 

operations of Cornirrq's domestic iitensees 0- ATCT, ITT rad Sp.dm8n -- under 

t h e  '915 8nd '454 patents  i2 issue, 8nd t h e  domeotic 8ct iVit ier  and f8ci l i t ieS 

of NTI. (CPFF 270) .  

The Administrative L a w  Judge, b8red on the zecoxd befox. h i m ,  f indr  t h e  

dmtstic industry i n  t h i s  i n v e s t i g a t i o n  not  t o  k uh8t Cordtag pxOPOM8. 
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and its licensees devo,%d to the exploitation of the paLSnt. Certain Methods 

for Extruding Plastic Tubing, Inv. No. 337-TA-110, 218 U.S.P.Q. 348 (1982) 

(Plactic Tubing): Certain Slide Fastener Stringers and Machines and Components 

Thereof for Producing Such Slide Fastener Stringers, Inv. No. 337-TA-85, 216 

U.S.P.Q. 907 (1981) (Slide Fastener Stringers); Trade Reform Act of 1973; 

Report of the House Committee on Ways and Means, at 78, E. Rep. No. 93-571 

(93d Qng., 1st Sess. 1973). Where there is more than one patent at issue, 

the Commission determines whether the danestic activities concerning 

exploitation of the "entire package or system" under the patents will be 

treated as a single domestic industry for purposes of S 337. Certain 

Apparatus for Continuous Production of Coop er 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. In 

that investigation the Administrative Law Judge found the domestic industry to 

consist of those divisions of the Southwire Co. devoted to the development, 

sale, servicing and licensing of S.C.R. systems as well as the Southwire 

Machinery Division (SMD), Morgan Construction Co.,  and Machinery Assembly 

Corp. (MACORP), subcontractors who manufactured portions of the S.C.R. systems 

for Southwire. E. In issue in Copper Rod were patents identified as the 
'994, '170, '423, '430 and '532 patents. Significantly, in Comer Rod, the 

Administrative Law Judge's finding 552 read: 

Southwire and its primary subcontractors, Morgan and M?iCORP, 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 L a w  Judge does not find in the record before him 

domestic activities concerning exploitation of an entire package or system 
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under t h e  '915 and '454 p a t e n t s .  

Corning' 8 breakthrough i n  long distance  l i g h t  t rannniss ion c8me without 

t h e  '454 p8tWt. 

of optical waveguide fiber covered by t h e  '915 patent  i n  1971 8nd i ts  f irst  

sale o f  s a i d  f i k r  wan i n  1972. (PF 297,  388).  Tha claimed method of t h e  

'454 patent  n r  not used by Corning in i ts  i n i t i a l  production of optical 

(ep 153-1931. Corning began ptoduction in t h e  United S t a t e s  

waveguide fibat. (PP 200-2161. TO t h e  QOntXaZYt t h e  '454 patont 8ppliCatiOn 

was not f i l e d  u n t i l  April 2 2 ,  1974. (PP 110). CUXrently, while a pott ion of  

Corning's camercial o p t i c a l  waveguide f i b e r  i s  coverod by claims of t h e  '915 

patent and 811 o f  Corning's commersial production of optic81 mvoquide f i k r  

is  covered by t h e  claims of t h e  '454 p a t e n t ,  (PI 361-363, 4051, licoa8oos of 

Corning under t h e  '915 8.gd '454 p a t e n t s ,  who dawrtic8l lp mamfactuxe optical 

waveguide fiber under t h e  '915 p a t e n t ,  do 80 by a metbod net covered by tbo 

l.454 patent.  (Corning'# reply t o  RPP? 5 6 ) .  This is coaclwive ovidonce tbat 

t h e  '454 method i s  not c z i t i c a l  for  e x p l o i t a t i o n  of the chimed inernt ion of 

t h e  '915 patent.  I n  f a c t ,  not oniy can optical waveguide t i k r  be made uadet 

t h e  '915 patent w i t h o u t  e x p l o i t i n g  t h e  '454 p 8 t e n t ,  but t h o  a c d n i t i o n  of 

'915 patent r i g h t s  does not reauire  '454 patent  propotty r igRt8 .  

demon8trated by t h e  l i c e n s i n g  agreement between Corning and SpocTxan which 

gives S p e c h a n  r ights  under t h e  '915 patent but no t i g h t s  t o  tho '454 patoat. 

This i r  

(PF 428) .  

This stand8 i n  marked c o n t r a s t  t o  t h e  f a c t s  uadet which a single 

industry was fouad i n  Copper Rod. I n  Copper Rod t h e  app8ratus and method 

patents  and fouztecrr txrde s e c z e t s  were int imateiy  related to t h e  s a l e  of t h e  

COmplett system. The Coamission h e i d  t h a t  t h e  System W8S mid a8 8 package 

and t h a t  each element of t h e  system was i n t e g r a l  t o  t h e  p a c h g o .  Thetcforc, 

t h e  industry could i n t o  not be segmented. 

Judge coaciudes t h a t  t h e  combined damortic a c t i v i t i e s  o f  Corning a d  i ts  

2. a t  161. The A d m h i S t X 8 t i V e  L a w  
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licensees cannot be colaaidered as a single domestic ind-try. Following 

Commission practice of defining the domestic industry as the domestic 

operations of the patent owner and its licensees devoted to the exploitation 

of a patent, 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 AThT, ITT and SpecTran in exploiting the 

'915 patent. Corning's domestic activities exploiting the '454 patent define 

the second damestic industry. 

In order to accurately assess 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 '915 and '454 patents. Based on the 

evidence adduced 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 optical waveguide fiber, which comprises 

(FF 405). Corning admits that 

both of these fibers are not covered by the '915 patent. (FF 405). While 

Corning asserts that "[mlost of Corning's commercial optical waveguide fiber 

is covered by the '915 patent (CPFF 261), Corning has not defined the term 

"most", nor attempted to delineate its domestic activities which relate to 

optical waveguide fiber that is covered by the '915 patent and its domestic 

activities which relate to optical waveguide fiber not covered by the '915 

patent. 

licensees with respect to exploitation of the '915 patent is not clear. The 

Moreover, the extent of the domestic activities o f  Corning's 

record indicates that of AThT sales in each of 1983 and 1984 (FF 4181, 

approximately of SpecTran sales for 1984 (PF 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 delineate tt,, percentage of 

research, development, manufacturing, marketing and distribution that was 

carried on i n  connection w i t h  t h e  optical waveguide fiber s o l d  by ATCT and 

SpecTran under the '915 patent. It can only be assumed that the percentages 

are the same. Moreover, the record f a i l s  to demonstrate any percentages of 

sales of  optical waveguide fiber by ITT,  ATCT and SpecTran, if any, for years 

not stated above. 

Corning argues for the inclusion of Northern Telecom, Inc. (NTI), w i t h i n  

the domestic industry ,  c i t i n g  I n  re Certain Airless Paint Spray Pumps, Inv. 

No. 337-TA-90, 216 U.S.P.Q. 465 (USXTC 1981) (CPH 40) .  The Spray Pumps case 

relied upon Certain A i r t i g h t  Cast-Iron Stoves, Inv.  No. 337-TA-69, 215 

U.S.P.Q. 963 (1963). These cases held that the significant value added by 

domestic operations of foreign companies to the goods i n  issue was the factor 

Permitting consideraton of these domestic activit ies  as part of the d-estic 

industry  under S 337. 

serviced and repaired by the foreign companies' U.S. operations. The 

Commission concluded i n  both cases that these services contributed a 

discernable and significant value t o  t h e  goods. 

The goods a t  issue i n  those two investigations were 

Cast-Iron Stoves, a t  968; 

Spray Pumps, a t  470. 

NTI markets, distributes and sells optical waveguide fiber i n  the U n i t e d  

States. NTI is owned by Northern Telecom, Ltd. (NTL), a Canadian company. 

NTL produces fiber i n  Canada under a license from Corning. (FF 438) .  NTI 

market s 

(FF 439).  

I n  contrast t o  Cast-Iron Stoves and Spray Pumps, Corning offers  

insufficient evidence w i t h  which to establish what value NTI's activit ies  add 

to the fiber produced 

significant. Corning states that NTI provides engineering, installation and 

and whether t h i s  value is 
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r e p a i r  setvices and t r a i n i n g  i n  conjunction w i t h  its aales of o p t i c a l  fiber i n  

t h e  united S a t e s .  (CPFF 2 6 8 ) .  However, t h e  support cited for t h i s  

proporit ion gi-8 no indicat ion o f  t h e  value such  s e t v i c e s  rnigbt add t o  t h e  

optical warnguide fiber involved. (Sac Jamroz, CX-304, pp. 18-22: Beiboul,  

C x - 3 0 , ' ~ ~ .  15, l S l - f 3 ) .  In t o n t x a s t ,  for example, i n  Cast-Iron Stoves t h e r e  

W 8 8  evidence that a major zoic o f  the domestic ope ratio^ ( J o t u l  USA) o f  t h e  

foreign coepany w e  t o  repair  and test stoves which were the goodo in irmra. 

After a r r i v i n g  by s h i p  from Nozway, t h e  s toves  were brought t o  Jotul  USA'r 

nuin warehouse i n  Portland, mine, and afterwards mant t o  several warehouses 

located i n  other parts o f  t h e  United St8ter. A t  t h e  Part laad f a c i l i t y ,  t h e  

s t a f f  repaired and tested t h e  S t O V C S t  deaigned a d v e r t i r i n g  and printed 

t h e  r a t e  i n s t a l l a t i o n  of wood-burning 8tover.  A pzecise 081ue -8 placed oa 

t h e  8ervi:es performed Qy Jotul USA. 215 U.S.P.Q. a t  960. I n  t h i 8  an, the 

value of NTI services i s  unknown. The activitier of NTf a r e  not coru/deted 

part o f  either of t h e  domestic i n d u r t t i e s .  

X I I .  Efficient and Economic Operation 

Respondents have s t i p u i r t c d  t h a t  Corning and i t s  U.S. licensees are 

e f f i c i e n t l y  and economitriiy operated. ( C X - 3 8 0 ) .  The domcrti: 0perrtioM of 

Corning 8nd its U.S. 1i:ensees are e f f i c i e n t l y  and economically operated. 

442-463 1. 

(P? 

XIII. Injuxy - 
In o r d c x ' t o  prevai i  in a Sc:tion 337 action Corning milt s h m  t h a t  t h e  

importation and sale of optcia ;  waveguide fiber8 ha8 a .  . . t h e  e f f e c t  ot 

tendency . . . to destroy or substantiaLly i n j u r e  t h e  domeotic fndu8try . . 
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19 U.S.C. 6 l337(a). 

independent of proof of an unfair  a c t .  mrther, Corning muat establish a 

This element reuufres proof s a p r a t e  from, and 

cauoal r e l a t i o n s h i p  between respondents' a l leged unfair acts and t h e  i n j u r y  t o  

t h e  dolnestic induatty suffered a s  a result o f  such acts. 

Assemblies and Components Thereof and Methods of  Their M.nufacture, &o. No. 

337-TA-88, a t  43-44, 216 U . S . P . Q .  225,  243 (1981). (Spring Uaomblier).- 

Certain  Spring 

l9/ 

A .  Substant ia l  In jury 

Factors  t h e  Commission has considered f a  re8chiag 8 detexmin8tiou OEI 

i n j u r y  inslude: (1) loat sales; (2) d e c l i n i n g  - lea ;  ( 3 )  doczo8se in d a s a t i c  

production and p r o f i t a b i l i t y ;  ( 4 )  volume of importa md t h o i r  dogroo of wrkot 

p e n a t t a t i o n ;  ( 5 )  undersel l ing;  and ( 6 )  reduction in complaitunt'r pricoa. 

Certain Drill m i n t  Screws for DIp8lI Construction;  Inr . No. 8t  

38  (1982) ( D r i l l  Point Bcrewr);  Certain Vacuum Battle. and co~pa# n t a  Thoreof 

Inv. No. 337-TA-108, RD at 72 (1982): Spring Aaaembliea, a t  42-49, 216 

U.S.P.Q. 242, 245;; Certain  Flexible Form S8ndala, InV . NO. 337-TA-47, RD a t  4 

(1979); Certain Roller Units, Inv. No. 337-TA-44, a t  IO, 208 U.S.P.Q. I41 

(1979); Certain  Redosable Plastic m g a ,  Inv. No. 337-TA-22* 19I U.S.P.Q. 674 

(1977). The determination o f  i n j u r y  must & baaod upon tho peculiar f a c t a  of 

tach case. Drill Point Strews, RD a t  144. 

Corning contends that t h e  domestic industry has &en aubt8ntialiy in jured 

i n  t h e  form of l o s t  saies and reduced prices r e e u l t i n g  from undetaoll ing by 

- 19/ 
encompassing only t h e  domestic a c t i v i t i e s  o f  Corning devoted t o  t h e  
production, manufacture, development, s e t o i c i n g ,  l i c e n 8 i n g ,  8 d  sale of 
commercial o p t i c a l  waveguide f i b e r  and therefore, the imp8ct of t08p0nd8ntS1 
a c t i v i t i e s  upon Corning's l i c e n s e e s  only p e t t a i n a  to t h e  a-lyais of i a j u z y  t o  
t h e  darnertic industry under the '915 p a t e n t .  Xowevcr, aa CoZdng h 8 s  fa i led 

(Footnote contimed t o  p8ge 103) 

The scope of the domestic industry uader t h e  '454 p r t e n t  is  d8fi-d as 
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respondents. . 

Corning must establish a nexus between respondents' importation and sales 

and injury to the domestic indusrties. 

market is a complex one, one which i s  currently experiencing a period of rapid 

As discussed, infra, the domestic 
' 

growth (FF 481, 497 ,  7 1 4 ,  715, 7181,  and under these circumstances it i s  

appropriate to hold Corning to a str icter  standard of proof on the issue of 

injury. See Drill  Point Screws, RD a t  145. 

During the period of 1980 through the present, the optical waveguide 

fiber market i n  the U n i t e d  States has experienced a consistent increase i n  

demand for f iber,  both cabled and uncabled,20'whi1e shortfalls i n  production 

prevented the satisfaction of those demands. (FF 510-561). Since 1982, the 

0,s. market for optical waveguide fiber has grown approximately percent 

annually. (FF 497). Ftom 1984 to 1985,  the U.S. market for fiber is expected 

to further increase by approximately (FF 481, 499). 

Corning and i t s  licensees A T T ,  ITT and SpecTran have made significant 

efforts  to meet the increasing demand for fiber. Since 1980, Corning has 

invested close to 

f a c i l i t i e s  and has plans to invest an additional for the 

i3 expansion of i t s  waveguide production 

(Footnote continued from page 102) 
t o  clearly delineate the scope of the domestic i n d u s t r y  under the '915 patent, 
Corning has necessarily f a i l e d  to demonstrate the extent to which respondents' 
act ivi t ies  have affected the domestic industry  under the '915 patent. 

- 20/ 
use. Corning, because it does not cable fiber,  s e l l s  i ts  fiber t o  cablers. 
ATT and ITT are vertically integrated companies which  manufacture fiber and 
cable. SpecTran, also a manufacturer of  optical waveguide fiber, 

471). The United States market for optical waveguide fiber,  then, consists of 
two sub-markets: 
and ( 2 )  end-users who purchase the cabled fiber for various applications. 
Corning and its domestic licensees compete w i t h  respondents i n  both submarkets 
for sales of optical waveguide fiber. 

Optical waveguide fiber m u s t  be made into cable before it can be put t o  

Cabled fiber is then sold t o  end-users. (FF 4 6 8 ,  470 ,  

(1) cablers, who purchase the fiber for production of cable 
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construction of an addrcional manufacturing facility. 

estimate its 1984 sales of fiber to be 

expand its capacity to over one million fiber kilometers by 1986. (FF 392, 

wrning currently 

and expects to 

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, 4528 453, 

463). 

Despite such efforts by the domestic industry to meet this consistently 

growing demand, there is clear evidence of a failure to do so. The record 

reveals the following: Corning has (the 

number of such instances having increased in the past six months): Corning has 

Corning 

has 

and 

Corning has (m 510, 511, 514-5188 
5208 5218 535-538, 552, 553, 556, 557). Some customers of Corning have been 

(FF 556, 5578 561). Corning's licensees, 

SpecTran and ITT, as well as Northern Tele6om Inc., have all conceded that 

current demand has outstripped supply. (FF 5458 5478 558). 

In light of the clear indicia of a shortfall in supply in the U.S. market 

for optical waveguide 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 avrnestic industry as it 

is unreasonable to assume t h a t  the domestic i n d u s t r y  could have accommodated 

the additional sale. 

complicated by the presence of non-licensed producers of optical waveguide 

The analysis of alleged lost sales is further 

fiber i n  the United States and competition from Corning's foreign licensee. 

Unlicensed and allegedly infringing producers of fiber include Lightwave 

Technologies, American Fiber Optics and, u n t i l  recently, Valtec 

Corporation.2' (FF 574,  575, 576) .  I n  addition, Northern Telecm, Inc. has 

been and continues to be a major supplier of cabled fiber to the United States 

market from its licensed production f a c i l i t i e s  a t  Northern 'Telecom, Ltd.  i n  

Canada. (FF 438-440, 469) .  Given these multiple sources of fiber outside of 

the domestic industry ,  it is not clear that respondents' sales and market 

share were gained a t  the expense of the domestic i n d u s t r y .  See Sprinp 

Assemblies, a t  43-44; D r i l l  P o i n t  Screw8, a t  20-21. 

I n  any event, the record indicates that respondents' importation and 

sales of optical waveguide fiber and cable i n  the U n i t e d  States are minimus 

i n  comparison to both the U n i t e d  States market as a whole, as well as the 

volume of sales by Corning and i t s  domestic licensees. 

The record reveals that since 1980, respondents have imported 

approximately kilolneters of fiber and cabled f iber,  w i t h  sale8 of 

approximately (FP 489). D u r i n g  that same period Corning's "most 

likely" market forecasting d e l  indicated that total  U.S. market sales of 

fiber would be approximately 

1983, respondents' estimated fiber sales i n  the U.S: was 

(FF 481) For 
' 

fiber 

- 21/ 
come under the Corning license t o  IT", prior t o  September 1984 Corning alleged 
that t h i s  fiber production infringed the '915 patent i n  issue. 
para. 27) 

Although the fiber production of  w h a t  was formerly Valtec has recently 

(Complaint, 
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kilometers at  a sales value of 

sales at  

Corning estimated its 1983 fiber 

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 a t  a 

sales value of (FF 489,  482, 4 1 4 ,  4 2 2 ,  4 3 5 ) .  Corning estimates that 

the tota1U.S. optical waveguide fiber market for 1984 would be 

kilometers. , (PF 481). Respondents estimate that they would import 

fiber kilometers that year. (FF 489) 

Since 1980, respondents' share of the U.S. market for optical waveguide 

fibers has been (FP 4 9 0 ) .  I n  comparison, Corning estimates i ts  

market share at  for.1984. Seicor has estimated respondents' share of the 

U.S. fiber cable market a t  as well, which compares w i t h  its 

estimation of U.S.  market shares of fiber cable for Seicor itself of Am, 

Valtec (prior t o  its acquisition by ITT), Northern Telacom, 

Ericsson, and ITT, (FF 480, 718) .  

While a direct correlation cannot be drawn between respondents' sales and 

i n j u r y  to t h e  dolnestic industry due to the presence of  non-licensed 

competitors i n  the marketplace as well as a general inability to asat aarket 

demand, as discussed,  supra, Corning has cited three instances i n  which 

domestic cablers were known to have b id  against respondents for particular 

cable projects and lost  those contracts t o  SEI/SESUA (CRB, p. 29). These 

three sales, made i n  1982 and 1983, were for a total of 

563,  564, 566, 567, 571). Assuming, arguendo, that each of these three sales,  

but for SEI/SEUSA, would have been awarded to a cabler actually capable of 

obtaining the required quantity of fiber and that the fiber would have been 

fiber produced by t h e  domestic industry, the lost sales represented by these 

three projects is a miniscule percentage of total market sales. 

of Sales does not provide a basis for a determination of  substantial i n j u r y  t o  

the domestic industries. 

(FF 

Such a level 
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Corning's relianc, on Ballyhlidway Mfg. Co. v .  U.b ' . . . .T .C . ,  714  F.2d 1117 

(CAFC 1983) for the proposition that even a small loss of sales may establish 

i n j u r y ,  i s  misplaced. I n  Bally/Midway, the Federal Circuit found that the 

number of i n f r i n g i n g  products sold i n  the United States was significant, and 
' 

that the products i n  issue (video games) had only a brief period of 

popularity, accompanied by h i g h  production and sales. a t  1119. Moreover, 

the Court focused on the disparate treatment of the two products a t  issue -- 
the Rally-X and Pac Man video games. 

in jury  to complainant's Rally-X game because, unlike Pac Man, i t s  sales were 

The Coxmission had found no substantial 

permanently declining. The Federal Circuit reversed the Commission's Rally-X 

injury analysis; holding that if the import level was sufficient to establish 

substantial i n j u r y  as t o  the Pac Man video game, the level of imports was 

Sufficient to prove substantial in jury  as to Rally-X, regardless of the game's 

d i m i n i s h i n g  popularity. Id at  1123-1125. 

Finally, complainant'$ own domestic licensees and some of the cablera who 

s e l l  Corning fiber indicate that they are unaware of any business lost  t o  

respondents. (FF 579).  

Corning also argues that underselling by SEI/SEUSA has resulted i n  

reductions i n  domestic fiber and cabled fiber prices, to the detriment of the 

domestic industry.  

pricing may have affected the pricing behavior w i t h i n  the domestic market i n  

isolated instances, the overall downward pricing trend w i t h i n  the domestic 

optical waveguide fiber market i s  attributable t o  other, more significant 

market forces to be discussed, infra. 

The record evidence indicates that while respondents' 

Complainant places much emphasis on the 1982 project for Pacific 

Northwest Bell  (PNB) for a route between Portland and Vancouver. 

b i d ,  which  was based on 

the use of Corning's fiber,  was ini t ia l ly  higher than As a 
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result Corning reduced *ts 

same q u a l i t y  fiber for use 

Corning 's reduction of i ts  

price t o  from 576 to --6 per meter for t h e  

i n  this project. (FF 608) .  Subsequent t o  

fiber price to for t h e  PNB project, Corning ,  

i n  1983, reduced its prices for i t s  second window multimode fiber -- the type 

used i n  t h e  PNB project -- for t h e  entire industry.  (FF 609, 654) .  Corning's 

price reduction of i t s  second window multimode fiber was part of an overall 

price reduction effective March 1, 1983,  applied t o  a l l  of  Corning's fiber.  

I n  sett ing these price changes for t h e  1983 period, Corning considered factors 

other than competition from respondents, *, 
(ET 654, 655) .  That bidding on the PNB project 

was a signif icant impetus t o  Corning's 1983 second window multimode fiber 

price reduction has not .been established. 

While it is often d i f f i c u l t  to know w i t h  certainty what t h e  prices of  

other bidders have been on any given project (FF 607), the record reveals 

several instances i n  which domestic cablers offered bids  lower t h a n  those of 

SEI/SEUSA. (FT 613-616). Moreover, have a l l  

indicated t h a t  they are aware of  no instances in  which they lowered their 

prices for fiber i n  response t o  colapetition from SEI/SEUSA. (FF 649, 650, 

653). Both have stated t h a t  respondents have not affected 

their product pricing. (FF 651, 652). 

The optical waveguide fiber market i n  the U n i t e d  States is characterized 

by active competition -- a market i n  which,  a t  various times, 

have underbid other cablers. (FF 637-647). Corning itself  takes 

into consideration when 

establishing its prices and 

(PP 619-621). 
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The downward move-ent of prices for optical wavegude fiber i n  t h e  U.S .  

market reveals an unmistakeable and pronounced industry-wide- trend. 

estimated that the price of fiber has decreased anywhere from 

It i s  

. .  
percent, depending on fiber type, from 1980 to 1983. (FF 661) .  

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 i n  overall reduced manufacturing costs. (FF 662,  664, 655) .  

As an example of this development, Corning's total  manufacturing Cost per 

kilometer f e l l  from i n  the f i r s t  quarter of 1981 to i n  the 

second quarter of 1983,  or a decrease of in manufacturing costs per 

kilometer. 

per meter from 

rose , from in that dame period. (PP 660). 

I n  the context of a market as  described, supra, Corning has failed t o  

(FF 659). Notwithstanding a decrease i n  the average selling price 

from 1979 to  1984, Corning's sales revenues 

establish a sufficient Correlation between respondents' pricing behavior and 

the decrease i n  domestic industry  prices for optical waveguide fiber.  See 

Certain CT Scanner And Gamma Camera Medical Diagnostic Imaging Amratus, I n V .  . 

No. 337-TA-123, RD a t  195 (1983). 

F i n a l l y ,  it i s  noted that traditional indicia of i n j u r y ,  such as 

decreasing sales and production are not present i n  t h i s  investigation. 

figures for Corning, have increased markedly in recent years. (PF 

Sales 

392,  4 1 4 ,  415 ,  422) .  

Accordingly, Corning has failed to prove by a preponderance of the 

evidence that either of the domestic indus<ries, as defined by t h e  '915 and 

the '454 patents, has been substantially injured by respondents' importation 

and sale i n  the U n i t e d  States of optical waveguide fibers. 
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B. Tendency to Substa , : t ia l ly  Injure 

To sh0w.a tendency to  s u b s t a n t i a l l y  injure t h e  domestic industry  an 

assessment of the market i n  t h e  presence of t h e  accused imported product 
* 

should demonstrate r e l e v a n t  condi t ions  or circumstances from which probable 

future in jury  can be inferred. Certain Combination Locks,  Inv. No. 337-TA-45, 

RD a t  24 (1979) .  Relevant condi t ions  or circumstances may include foreign 

cost advantage and production c a p a c i t y ,  a b i l i t y  of t h e  imported product t o  

undersell complainant's product, or s u b s t a n t i a l  manufacturing capacity 

combined w i t h  t h e  intention to pentrate  the U n i t e d  States market. Certain 

Methods for Exttuding P l a s t i c  Tubing,  Inv. No. 337-TA-110, 218 U.S.P.Q. 348 

( 1 9 8 2 ) ;  Certain Reclosable Plastic  Bags, Inv. No. 337-TA-22, 192 U.S.P.Q. 674 

(1977) ,  Panty Hose, T a r i f f  Commission Pub No. 471 (1972).  The l e g i s l a t i v e  

history of Section 337 i n d i c a t e s  t h a t  "[wlhere unfair methods and a c t s  have 

resulted i n  conceivable loss o f  sales, a tendency to  substantially injure such  

industry has been establ ished."  Trade Reform A c t  of 1973, Report of t h e  Bouse 

Corn. on Ways and Means, H. Rep. No. 93-571, 93 Cong., 1st Sess. a t  78  (19731, 

citinq, In're Van Clem. 108 U.S.P.Q. 371 (C.C.P.A. 1955).  See also, 

Bally/Midway Mfq. Co. v. U.S. I n t e r n a t i o n a l  Trade Commission, 219 U.S.P.Q. 9 7 ,  

102 (C.A.F.C. 1983) 

While t h e  record i n  t h i s  i n v e s t i g a t i o n  r e v e a l s  a l i k e l i h o o d  that 

respondents' imports w i l l  continue a t  least for t h e  immediate future, it does 

not establish that  t h e  quant i ty  of product imported w i l l  be substactial i n  

relation to b o t h  t h e  U.S. market i n  g e n e r a l ,  as well as t h e  domestic 

industry .  Moreover, t h e  record indicates t h a t  importations a r e  l i k e l y  t o  

d i m i n i s h  i n  the years ahead. 

Regarding foreign cost advantage, t h e  evidence is scant and inconclusive 

(Markham, Tr .  1543;  CX-134). With  respect to foreign production capacity, 

SEI'S current c a p a c i t y  is w i t h  projected 

(FF 6 7 7 ) .  mt 
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capacity i s  

(FF 676, 681). I n  l i g h t  of SEI estimates that 

(FF 676, 681) it i s  reasonable to 

assume that a t  least a significant portion of SEI'S immediate capacity 

w i l l  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 t h i s  

level of import penetration, Corning and the Commission investigative attorney 

argue that as a result of their sales and marketing efforts i n  the U n i t e d  

States to date, respondents have gained a @koe-hold' i n  the domestic market 

from which they w i l l  likely increase their market presence i n  the future. 

However, the evidence o f  record indicates that any increase i n  market 

share which respondents may realize i n  the future w i l l  largely be sustained by 

production of fiber i n  respondents' new U.S. f a c i l i t y ,  Sumitomo Electric 

Research Triangle (SERT) i n  Raleigh, North Carolina. The establishment of 

SERT was "approved by 

(FF 682, 684). That the fac i l i ty  was intended early-on for the 

production of cable and fiber is indicated by 

(FF 684). Production for commercial sale was 

scheduled to b e g i n  i n  1984, a t  which  time SERT was to commence 

production of a l l  types of fiber and cable 

which SEI has imported i n  the past. (FF 685, 686). SERT is designed t o  be a 

(FF 684). 
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W i t h  an investmei..- of for the f i r s t  st-de of its new U.S.  

fac i l i ty ,  an expected production capacity somewhat less than f iber 

kilometers per year by and a current workforce of at  least 

employees, respondents' SERT fac i l i ty  is intended t o  serve as the 

principal source of fiber and cable for SEI/SEUSA's sales i n  the U.S.  market. 

(FP 686, 688, 689,  692) .  There is  insufficient evidence o f  record to indicate 

that respondents' intentions, viz-a-viz SERT, w i l l  not be realized. 

From 1980 to 1984, respondents' total  sales of optical fiber i n  the U.S. 

were estimated to be approximately of the total  U.S. market. (FF 492). 

(FF 606). Production 

of fiber i n  the U.S.  enables respondent t o  participate i n  t h e  U.S. market free 

of certain costs and hindrances directly associated w i t h  foreign manufacture, 

-., customs d u t i e s  and non-custam importation costs adding approximately 

t o  the cost of respondents fiber and cable, 

(PF 597-601). 

The evidence of record is consistent w i t h  respondents' professed 

intention to 

Currently, respondents 

The only 

(FF 669, 671, 699). SEUSA has 

indicated that 

(FF 669) .  

. (FF 6 7 0 ) .  While SEI 
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anticipates that - 

has indicated that 

(FF 690, 693) .  Further, SEI 

(FF 695). I n  any event, respondents 

intend to import no more than 

(FF 697,  698) .  

(FF 717). 

- The record evidence i s  consistent w i t h  respondents' forecast for i ts  

level of importation for 1985. With  an expected foreign capacity of 

No 

evidence has b e e n  adduced w i t h  respect to respondents' expected level of 

imports to the U.S. i n  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 w i l l  be 

insubstantial. 

mere speculation. The i n j u r y  contemplated under the "tendency to 

substantially injure' provision of s337 is one of a substantive and clearly 

Any further attempt to quantify s u c h  future imports would be 
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forseen threat to the ,ature of the industry, not basea Jn allegation, 

conjecture or mere possibility. 

Inc. No. 337-TA-130 (1983): I n  the Matter o f  Expanded Unsintered 

Polytetraflouroethylene i n  Tape Form, Inv. No. 337-TA-4 (1976) .  

I n  the Matter of Certain Braidins Machines, 

Although respondents expect to increase their U.S. market share 

and expand their marketing and sales efforts i n  the 

U.S. (FF 703 ,  7 0 4 ,  708 ,  7 1 6 ) ,  the U.S. market i s  currently expanding a t  a 

rapid rate and is expected to continue to do so throughout the decade. 

Corning's U.S. market share i s  

and its sales are projected to 

Also, Corning 

intend to increase their production capacity i n  the near future to meet t h e  

expected increase i n  demand. (FF 4 5 3 ,  463,  496-500, 502, 503, 505, 675, 714, 

715, 718). 

Finally, respondents' anticipated increase i n  sales w i l l  be principally 

of fiber and fiber cable produced i n  respondents' new U.S. faci l i ty i n  North 

Carolina. 

Corning contends that as a result of respondents' past imports, 

respondents have gained a "toe-hold" i n  the U.S. market from which they w i l l  

be able to increase their level of imports from Japan, the sale and 

merchandising of which w i l l  be facilicated by the SERT fac i t l ty  and i ts  

support personnel. Corning rel ies  on the alleged likelihood of an increase i n  

imports from SEI as a basis for a tendency t o  substantialiy injure. 

46-47; CPHR, 37-38). The Commission investigative attorney, on the other 

hand, takes the position that both the past activit ies  of SEI/SEUSA and the 

future plans for both SEI/SESUA and SERT should be considered i n  an assessment 

(CPH, 4 4 ,  

of tendency to substantially injure, i . e . ,  the issue of i n j u r y  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 unfair methods of competition and unfair acts cognizable under 4337 

are tho- pOZtO2m.d in association witb the importation of goods, not in 

association witb goods that have k e n  produced domestically. Apart from the 

clorr language Of the statute, its hgislative history indicates that American 

industry was to receive protection from particular activities in conjunction 

with the importation of  articles into the United States. In its discussion of 

6337 and cases involving unfair methods of competition and unfair acts &sed 

upon the claims of a U.S. pateQt, the Report of the Xoure CoQmittee Qn Ways 

And Means, regarding H . R .  l07i0, the b i l l  that became tho Trade Reform Act of 

i973 , stated :- 22/ 

Commfssion precendent, approved by the CCPA, e8t.bli8b.8 t b t  the 
importation or daaestic sale without licerue from tbo patent ~ 0 1  
of-  articles m8gUfactUred abroad in accordance witb tbe invention 
disclosed in an unexpired U.S. patent cotutituter 8a unfair method 
of competition OX unfair act within the meaning of nction 337 
(emphasis added 1 . 

a .  

The cornerstone of 6337 is the protection of domostic indU8tZy from 

unfair trade pra~ti~es, i.e., unfair activities in connection with the 

importation of axtides into the United Stater. When the *tendency! to 

SUb8t8ntialiy injure" provision i s  SOtuideZcd in the context of  the mndato of 

6337, the activities to be proscribed are $hose current unfair mothods of  

competition and unfair acts, which, when considered in the coatem of  certain 

relevmat market conditions, demonstrrtt that the domestic industry is iikely 

to incut substazttial injury in the future from continued importations. 

As fizmly estabiishcd by the Commission, the assesrrmerrt of tendency to 

substantially injure i s  prospe=tioe in nature, looking to the curtailment o f  

unfair methods of competition in their incipiency. Braiding Uachines, ID at 

22/ 
Means, 8. Rep. No. 93-571, 93 Cong., 1st Sess. at 8. 

Trade Reform Act of 1973, Report of .the House Committet On Ways and - 
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9 5 ;  Certain Surveying -=vices, Inv.  No. 337-TA-68 a t  33 (1980).  Unlike many 

past investigations i n  which the record revealed indicia of probable increased 

importation i n  the furture and a concomitant tendency to substantially injure 

the domestic industry (see e.g. Certain Single Handle Faucets, Inv. No. 

337-TA-167 (1984); Certain Trolley Wheel Assemblies, Inv.  No. 337-TA-161 

(1984); Certain Limited-Charge Cell Culture Microcarriers, Inv. No. 337-TA-129 

(19831: I n  the Matter of Reclosable Plastic Bags, Inv. No. 337-TA-22 (1977)), 

the record i n  the instant investigation demonstrates a commitment on t h e  part 

of respondents t o  rely upon their U.S. manufacturing f a c i l i t y  as the primary 

source of production of its optical waveguide f iber  intended for sale i n  the 

U.S. market. 

It is  reasonable to assume that respondents' importation and sales i n  the 

past and its intended importation of of fiber i n  

the near future w i l l  serve to fac i l i tate ,  a t  least t o  some degree, 

respondents' access t o  the U.S. market. 

U.S.  Mrket which respondents may generate w i l l  consist predominately of 

U.S.-manufactured fiber. 

Nevertheless, any future sales i n  the 

Section 337 is  not intended t o  prevent activity of 

that nature. 

Based upon the foregoing, Corning has failed t o  prove by a preponderance 

of the evidence that t h e  importation and sale i n  the U n i t e d  States of Optical 

waveguide fiber by the respondents has the tendency to substantially injure 

either of the domestic industries as defined by the '915 and '454 patents. 
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FINDINGS OF FACT 

The following axe the Findings of F8Ct o f  the Admtnistx8tiVe L a w  Judge. 

I .  Jur'isdietion 

I. The United States Internation81 hade Cammi8rion (Commis8ion) 

has in petsorum juxisdiction ovet all the partie8 to this inVertig8tion. 

parties have appeated and litigated the isruea in the invertig8tion. 

All 

comptition and unfair dcts involve the importation of optical mveguido 

f i b e t r  into the United States. (Notice of Iave8tig8tionr A p r i l  18, 1904, 49 

Fed. Peg. 15287). 

org8nized and existing under the  h W 8  of the State of New York and b88 it# 

p2incfp.l office and piace o f  businas8 at noughton P8xk, Corning, New York 

14830. (Complaint, para i' . 
4. Re8pondc:.tr I:\ this investigation, a8 mated in the notice of 

inVtStig.tiOn, 8xe Sumitorno Eiectric Indu8trics, Ltd. ( S E I )  of W k a ,  J8p.n 

and OM of  its subsidirrrcs, Sumitomo Electric U.S.A., fnc. (SEIISA). (Notice 

of Investig8tion). 
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5. Respadent  SEI i a  a Japanese corpozrtion having i t s  p r i n c i p a l  

6. Ro8pondent =SA is r coporrtion o f  t h e  S t a t e  of New Y o r k ,  

having i t 8  principal place of bu8inm8 a t  551 Madison Avenue, N e w  Y o r k ,  New 

York 10022 ( C w p l a i n t ,  para8. 29 and 3 1 ) .  

111. Ptoducts in I ssue  

7. Corning as8erts f ive  d i f f e r e n t  type8 of o p t i c a l  waveguide fibers 

manufactuted by SEI in Japan are in iS8Ue i n  t h i s  inVe8tigatiOn. Thrw of 

these are s i n g l e  mode o p t i c a l  waveguide fibers -- designated S-1, S-2 and S-3 

-- and two are multimode’gzaded index -- designated el urd H-2 (Cooper CX-7 

para.  36-37). 

8. Rasponden%s admit t o  t h e  importation by SEI of fiber8 d o 8 i g ~ t . d  

Nos. M-1, M-2, S-1, S-2 and S-3 to  t h e  United S t a t e s  by SEI (Ho8bikaw8 

RPX-IOlA pat.. 4 ) . 
9. Each of t h e  M-1, M-2, S-1, S-2 and S-3 fiber8 i 8  a fused silica 

bared f iber  containing a core and cladding v i t b  t h e  tefzactive index 

difference ktwen such core and cladding contro l led  through t h e  u8e of d o p d  

fused silica (Hoehikava RPX-IOIA; Cooper CX-7, paras. 36-37). 

10. I n t e r n a l l y  SEI ha8  deriqruted t h e  S-1 fiber as type D; t h e  S-2 

fiber as type D e r  t h e  S-3 fiber as type 2;  t h e  M-1 fiber as type A ;  and t h e  

M-2 fiber as type C. (a. 2287). 
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ll. Terms used in the technoloqy involving t h e  8ubject matter of 

tb inve8tigrtfon have been defined or characterized 88 f O l l O W 8 :  

( 8 )  G h S 8  i 8  8 r i g i d  SUb8taACe without long-range a t m i c  order. 

h r d i t l o ~ l l y ,  glasses were nude by fusion of oxae or mote raw 

materials cmied t o  rigid condition without a y s t a l l i t i n g .  Glass 

trannparent, opaaue 01 anything betveei, depending on i t 8  

composition. 

(b) Silica i s  si l icon dioxide. The chemical symbol i n  SiOz. For 

exampie, ouartz sand, as it occurs in mtuxo, i a  crystal l ine 

S i l i c a .  W i C h l l Y  when melted and COOlOd, S i l i C 8  form8 8 gb.8. 

(c) Germanfa i s  g&marrium dioxide. l"ie chomical formula i s  Goo2. 

(d)  Titanla is  titanium d i o x i d e .  The c h e m l c 8 l  formula i s  Ti02 .  

( e )  "Index of Refraction" i s  a number representing a ptopetty of all 

material8 w h i c h  transmit l i g h t .  Specif ical ly,  it i o  a sumber w h i c h  

indicrtes the speed w i t h  w h i c h  l i g h t  travels through 1 nuterial. 

The Refractive Index of a material i s  t h e  ra t io  of t h e  speed of 

light i n  a vacuum t o  the speed of light i n  the Mte2i.l. 
c 

(f) "Refraction" OCCUIS vher, l i g h t  travels from one material t o  another, 

where the materiais have different refractive IEIcUCOSt i . f . ,  when 

l i g h t  ray passes from one materi,al t o  another, i t 8  direction 

changes. This direction Change i s  called " t e f Z 8 C t i O A "  
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(g) As t o  'Reflection", when the index of tefr8ction o f  two m8terials i s  

different,  l i g h t  rryr vi11 be reflectad 8 t  the interface. 

( h )  Optical W8Veguidc Fiber i S  8 t h i n  fibat,  made O f  tt8Mp.rent 

matarlal . a d  C8p8bft of transmitting 8 predetexmined nmber of mode8 

of  l i g h t .  It is  transmitting medi8 for freauencier rrouad 

l o i 5 h z .  

(i) Core is t h e  central portion o f  an optic81 waveguide f i b r  through 

w h i c h  t h e  l i g h t  p r i m r i i y  travels. 

( j )  C18dding is  the outer portion o f  8n optic81 cnvoguida fikt vhich 

acts  t o  confine i i g h t  rays t o  the cote. 

(k) Micton is onabi l l ionth o f  a meter. 

(m) Single Mode Fiber is an optical wavaquide fiber having a vazy amail 

COLe diameter, e.g., 5-10 nticron8, and a sm8il index o f  reft8ction 

differential  between core rnd ciadbing so t h r t  only oae f8mily o f  

02 mode, C8n p88S thtough it. 

(n)  Multimode Fibex is an optical wrvequide fikt havlng a core uhich i s  

i 8 L g O t  t h r r i  a singic mode f iber  8nd a iarger tcfr8ctioe index 

difference between cozc 8nd cladding, such that multipfe families Of 

X W 3 ,  or modes, can pass through it simuit8neously. 

120 



( 0 )  Attenuation i s  a PtOpeXty expresrad by a number, w h i c h  i n d i c a t e s  t h e  

. 8 b i l i t y  of a materia l  t o  t tanrmit  energy, urually a signal. The 

lower t h e  at tenuat ion,  t h e  greater  t h e  amount of energy which w i l l  

k tr8tumittad through t h e  mrteriai. M&thcm8ticaily, attmU8tiOn i s  

t h e  r e l a t i o n s h i p  between t h e  s trength of  t h e  input signal t o  t h e  

output signal. 

attenuat ion i s  usu8lly expressed in d e c i b e l s  pet kilometer (dB/km), 

exprerred mrthematicaiiy a8 -10 X 109 ( l i g h t  outputfi igbt  input) .  

W i t h  reapect t o  o p t i c a i  w8veguide fibers,  

( p )  Numerical Aperture ( N A )  i r  a property exprersed by 8 number w b i c h  

represents t h e  l i g h t  gathexing a b i l i t y  of an Optic81 waveguide 

f i b e t .  It depends upon t h e  r e f r a c t i v e  index d i f f e x e n c e  k t w 8 . a  the 

core and ciadding -- i a t g e t  t h e  di f feterrce ,  the gre8ter the 

N m c r i c a i  Aperture. M . t h e a m t i c 8 l f y ,  it ir the sine of t h o  IatqeSt 

angle of 1 f 8 d i l y  Of rays which w i l l  k 8ccepted by 8 fiber. 

(u) Madwidth (BW) i s  a property exprersed by 8 numkt which iBdiC8teS 

the r a t e  a t  w h i c h  information c8n be t t8namitted over 8 fiber. The 

higher t h e  Madwidth of an optic81 w8veguide fiber, t h e  more 

infotm8tion t h a t  can be tr8asmitted over t h e  fiber in a given time. 

( 2 )  Meg8hertz (PQfz) is a measure o f  bandwidth; e .g . ,  8n optic.& 

w8veguide f i b e r  m i g h t  have a bandwidth of 500 m2. '(H8uxer Cx-1 



12 .  In general  terms, the  o p t i c a l  waveguide f i b e r 8  a t  isSue are 

h8ir- tbin  fiber8 of u l t t a  pure s i l ic8  gl.88. T b d I  outside diameter can v8zy 

from 75 t o  8 few hundred microns, although t h e  dominant standard of t h e  

induetry I8 now 125 microna. The fibers corISi8t of tvo r e g i o n s ,  namely a 

core, i . e . ,  the c e n t r a l  portion o f  t h e  f i b e r  through w h i c h  the i i g h t  rays 

primarily pa88, and a surrounding 91.88 cladding. 

t y p i c a l l y  5 t o  100 microns i n  diameter. The r e f r a c t i v e  index of t h e  c o r e  

g h 8 8  i r  higher than t h a t  o f  the ciadding. ( M . U Z e X  CX-I p r 8 .  1 0 ;  Cooper 

The core port ion i s  

cx-7, para. 9 ) .  

13.  In 0ptic.i waveguide f i b e r  u I e ,  a l i g h t  source,  either a lrser 

OX a l i g h t  emitt ing diode, i s  coupled w i t h  t h e  o p t i c a l  mveguide f i k r ,  and 

t h e  l i g h t  generated in response t o  an electric81 signal is  directed i n t o  t h e  

core. The l i g h t  t r a v e i s  the length of t h e  f ibet ,  through the core, 8ad is  

captured by a d e t e c t o r ,  w h i c h  convert8 it back t o  an e l e c t r i c a l  signal. 

(murex CX-1 para. 11; Cooper CX-7, para. 10). 
t '  

14. Optical  waveguide fibarr m8y be u8ed for te1eca~munic8t iona 

such as t h e  tz8n8mission o f  teieshone c ~ n i c a t i o n r .  Sa used, a s i n g l e  

o p t i c a l  w8veguide fiber o f  a diameter of 125 micron8 c8n provide over 1000 

rimult8ncow voice  transmissions and can replace  a convention81 copper cable 

of a diameter of greater  thaa 5 centimeters.  (burex C X - I ,  para. 12;  Coopor 

CX-7 para. li) . 
15. A s e c t i o n  of conventional copper wire telephone cable, i r  m8de 

up of 8pptoxim8tely 1800 copper v i r e s ,  each pait o f  w h i c h  t y p i c a l l y  c8rtieS 

0- tWO-way telephone co:ivezsation ( 1  Voice C i r c u i t )  (M8uxCx ex-1 pat.. 1 3 ;  

CPX-l) . 
i6. A sect lor ,  o f  ari o p t i c a i  waveguide cable for u8e i n  

telecommunicrtioas may k aadc up of 6 fibers. 

of t h i s  construct ion,  each pair of fibers can be used t o  c8tty Over 1000 

simultaneoue conversations.  ( ~ a u r e r  C X - I ,  para. 14; CPX-2). 

In currently a V 8 i l 8 b h  c8bles 
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17. The l i g h t  directed into t h e  core of  an optical mveguide fiber 

corui8tr of mrry reparate familhS o f  rays, all rtriking t h e  core a t  different 

angler. My8 8triking the core a t  too severe an angle w i l l  parr into the 

cladding 8nd be lor t .  remainder w i l l  be reflected back toward8 t h e  center 

upon atriking t h e  core/cladding interface and w i l l  pxoceed down t h e  core, 

reflecting tram one s i d e  of the core t o  t h e  other. (Mlruer CX-1, para. 1 5 ;  

CX-18; Cooper CX-7, para. 1 2 ) .  

18. In nearly all optical waveguide fibers, t h e  wmporition of t h e  

cladding, and corueuuently its index of refraction, are conrrtant throughout 

the cladding thickncsr. T h i 8  is  not necessarily t t U e  o f  t h e  core, for while 

t h e  core cunporition and i ts  refractive index M Y  be 1 ~ i n t 8 i n a d  e s n n t i a l l y  

c o ~ t a n t  acrorr the cross-section o f  the core, it h.8 h e n  kaowa for m e  time 

that where t h e  core of the fiber i s  relatively large i n  relation to  t h e  

w8velength of i i g h t  being transmitted, t h e  core may adv8ntageourly k made 

with  a varying index of refraction 8 ~ x 0 ~ 8  i t a  diameter, the 91888 w i t h  t)ra 

h i g h e s t  index of refraction being a t  t h e  center of t h e  core w i t h  t h e  

refractive index decreasing radially t o  that of t h e  cladding. 

called "graded index" optical waveguides. (Mluxer CX-1, para. 16; Cooper 

CX-7, pat.. i 3 ) .  

* 

Such f i k r r  are 

19. optical waveguide fibers in which t h e  dimenrion of t h e  core is  

large i n  relation t o  t h e  wavelength of l i g h t  being tranrmitted, are referred 

t o  a8 multimode optical nveguide f ibers k c a u w  of their  ab i l i ty  t o  propgate 

mote than o m  mode of l i g h t ,  i . e .  can txansmit l i g h t  a t  variour wavelengths. 

In a single mode optical waveguide f iber,  the core dimcnrion i n  smail (close 

t o  the wavelength of the i i g h t  being transmitted), s u c h  that propagation of 

Only one mode of l i g h t  is possible. (V!urer CX-1, para. 17; CX-19; Cooper 

CX-7, parr. i4; SX-92, p. 5 8 ) .  

2 0 .  Is practice,  the core of sinqie mode optical waveguide f ibers 

contains le88 than 15% dopant m t e t i a l  by w e i g h t ,  t h e  remainder being s i l i c a .  

Multimode optical waveguide fibers may contain more or lesr than 15% by w e i g h t  
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of dopant, depending upon t h e  numeric81 aperture  sought. 13rrltilsode optic81 

W8Veguide fib.18 hring 8 mlmeriC8l 8pertu.e gre8t.t th8n 0.25 gener8 i ly  

conta in  in exc.88 of IS% by weight  o f  dopant mater ia l  i n  the core. (Coopex 

cx-7, p X 8 .  1 5 ) .  

23. The three primary types of optic81 waveguide fibers hve been 

c83l.d d t i - m o d e  stepped index,  multi-mode gx8ded index? and singl.-mode 

stepped index fiberr. (SX-92, Po 58) 

22. Multi-mode fibers axe so C 8 l l 8 d  because they tzanmit l i g b t  a t  

23. Due t o  t h e  r e l 8 t i v e l y  l8rge cbxe diametex ( g a u r 8 l l y  around 

.125 millimeters) of 8 multi-mode fiber, t h e  l i g M # V e 8  ptap.g8te along 

d i f f a x e n t  p a t h s  w i t h i n  t h e  f i b e x  cote. Thump diffexmnt r8yo of 11gbt xeauiro 

(SX-92, p. 5 8 ) .  

24. Multi-mode stepped index f i k r ,  tR0 o l d e s t  md 8implm.t type of 

f ib1  U 8 d t  b88 8 Cent181 COXe O f  h i g h d e r u i t y  91888 Which i 8  tOl8tfmly 3.t- 

8nd c8n 8ccept l i g h t  moxe e8siiy. 

w i t h  8 l o w r  refractive index. (SX-92, p. 58).  

It is surrounded by 8mtb.r hyor O f  91888 

25. In t h e  muiti-mode .tapped-indox fiber? wh.n the l i g h t  from tJm 

higher density g l 8 8 8 ' h i t s  t h e  gl888 with the lower denai ty ,  tb. light i 8  

reflected back tow8rd t h e  center  8nd move8 onw8rd through t h e  f i k x  core k i n g  

continuourly teflected back tow8xds t h e  centex .  The differewe i n  t h e  

reftactive index of t h e  two forms o f  g h S S  i a  t h e  "step" in the f i b e x .  

(SX-92? p. 58) .  

26. In multi-mode gzadcd-index fitter,  t h e  xe fx8c t ive  index betvem 

t h e  coxe 8nd t h e  i r r i t i a i  iw d m s i t y  co8t ing  is 8 g I 8 d u 8 t i O n  which bends t h e  

L i g h t  gxadu8lly toward the center .  With proper g I 8 d ~ 8 t i O n ?  t h e  l i g h t  XaYS 

m8int.h qre8ter speed than those single-mode fiberr tr8nSmitted through 

mlti-mode Stepped-index f i b e r .  (SX-92, p. 5 9 ) .  
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2 7 .  Single-mude fiber is normally fiber w i t h  a core d%ameter of  

less t h a n  10 micrometers. (SX-92, p. 5 8 ) .  

28.  Single-mode fiber propagates l i g h t  a t  only  one wavelength; 

t h u s ,  the rays move through t h i s  type of  fiber w i t h  less dispersion t h a n  i n  

multi-made fiber, result ing i n  a sharper s i g n a l  and an increased a b i l i t y  to 

handle greater amounts of information. (SX-92, p. 5 8 ) .  

29. The important t h i n g  i n  f iber used i n  the transmission of l i g h t  

is the difference i n  refractive index between t h e  core and c ladding.  

(Hoshikawa, T r .  2088) . 

A. S-1 Fiber 

3 0 .  The S-1 tiber is a type s ingle  mode fiber used i n  the 

transmission of wavelength l i g h t  signals of 

RPX-1O1A para. 4 (c) . 
(Eoshikawa 

31. The type S-1 fiber is a fused silica-based s i n g l e  mode fiber 

containing a core and c ladding.  The core region is composed of 

The cladding 

region is  (Eoshikawa RPX-1O1A para. 4 (c) ; 

Tong CX-5, para. 5-7; CX-61). 

32.  The type S-1 fiber is doped with  The refractive 

index difference between t h e  core and c ladding is controlled through the  use 

of  t h e  fused silica doped w i t h  

RPX-103A, para. 5 ;  Boshikawe RPX-lOlA, para  4(c) ;  Tong CX-5, paras. 1, 5-7; 

CX-6). 

(Day RPX-102A, paras. 2-4; Macedo 

33. I n  the S-1 fiber, increases t h e  index of refraction of 

the core. (Hoshikawa T r .  2088). 
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B. 5-2 Fiber , 

34 .  The S-2 fiber is  a type s ingle  mode fiber used i n  t h e  

- transmission of wavelength l i g h t  signals of (Hoshi kawa 

RPX-1OlA para. 4td)  ) . 
35. The type S-2 fiber is a fiber containing a 

core and c l a d d i n g ,  The core region is  composed 

The c ladding 

region is composed o f  

about (Hoshikawa RPX-1O1A para. 4 :a) ; Tong CX-5, paras. 

present i n  an amount of 

I, 5-7; CX-62). 

36. The type S-2 fiber c ladding i s  doped w i t h  fluorine that 

decreases the index of cefraction. (Hoshikawa RPX- lOlA,  para. 4 ( d ) ;  Tong 

CX-5, para. 1, 5-7; CX-62; Cooper CX-7, para. 3 6 ) .  

37. is  .a material w h i c h ,  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:  Bosikawa Tr. 

2075, 2088-89). 

. 38. I n  t h e  5-2 fiber, increases the index of refraction of 

t h e  core. (Hoshikawa T r  . 2088) . 

C. S-3 Fiber 

39. The S-3 f iber is  a type s i n g l e  mode fiber used i n  the 

t r ansmi ss ion of wavelenght 1 i g h t  signals of  

RPX-101A, para. (e) ) . 
(Hoshi kawa 

40. The type 5-3 fiber is a fiber containing a 

core and c ladding.  The core region i s  composed O f  The c ladding 

is  composed of 

(Hoshikawa RPX- lOlA,  para. (e): Tong CX-5, paras. 1, 5-7; 

CX-63) . 126 



41. The typt a-3 fiber has an 

cladding of 

The core has a higher refractive index than the 

cladding, (Hoshikawa RPX-lOlA, para. (e); Cooper CX-7 para, 3 7 ) .  

42.  The refractive index difference between the core and cladding 

of each of fibers S-1, S-2 and S-3 is (Hoshikawa , Tr . 
2093) .  

43 .  Fiber S-1 contains about 

The 

in the core: 

fiber 5-2 contains about in the core. The refractive 

index of the core of fiber S-2 is, therefore, 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-i . and S-2 This i s  done by 

the addition of (Hoshikawa RPX-lOlA, 

para. 4 (c) , (d) ; Hoshikawa, Tr . 2086-90) . 
44. Fiber S-3 contains or other dopant material in its 

The refractive index of the core of fiber 5-3 is therefore 

the refractive index of the core of fiber S-2. To maintain the same 

as that achieved in fiber S-2, the 

of fiber S-3 is by approximately the 

was 

of fiber S-2. This is done by the addition of about 

(Hoshikawa RPX-lOlA, para. 4 (d) , (e) ; 
Hoshikawa, TI. 2090-93). 
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D. M-1 Fiber 

45. The M-1 fiber is a 

R P X - l O U ,  para. 4 (a) . 
46. The type-M-1 fiber is a 

core and c l a d d i n g .  The core region is 

(Hoshi kawa 

fiber containing a 

(Hoshikawa RPX-lOlA, 

para. 4 (a ) ;  Tong CX;5, paras. 1,  5-7; CX-64). 

47. I n  the M-1 fiber,  increases the index of refraction of 

the core. (Eoshikawa Tr.. 2088). 

E. M-2 Fiber 

48. The M-2 fiber is  a 
I .  

RPX-10U) . 
49. The type M-2'fiber is a 

core and cladding.  The core region is composed of 

i n  an average amount of about 

i n  an amount of about 

binder and a t h i n  

i.e. the is  near the 

(Hoshi kawa 

fiber containing a 

containing 

used as a 

coveting t h e  region 

The surrounding 

i8 essentially (Eoshikawa RPX-1OLA para. 4 ( b ) ;  Tong CX-5, 

paras. 1, 5-7; at-65). 

I 

L 
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F. Fibers Accused of i.,fringing '915 Patent 

50. Corning charges that respondents' multimode fiber M-1 and 

single mode fibers S-1, S-2 and 5-3 infringe claims 1 and/or 2 of the '915 

patent. Since respondents' M-2 fiber contains 

dopant i n  its core, Corning does not charge the M-2 fiber w i t h  infringement of  

the '915 patent. (CPH pp. 26-27; Tr., 1974-95). 

IV. Processes i n  Issue 

A .  Processes for M - 1 ,  S-1 and S-2 Fibers 

51. The process used by respondent SEI i n  t h e  manufacture of 

accused M-1 fiber involves the following: 

(i) 

burned i n  an 

the 

flame' to form a 

are 

a t  

(ii) The is  next placed i n  an 

having a 

thereby forming a 

maximum temperature approaching degrees centigrade; 

by . over a period of time to a 

(iii) The is thereafter placed i n  a having only a 

and subjected to a maximum temperature approaching 

whereby a art ic le  is 

formed t 

( i v )  . The 

and 

element : 

w i t h  an 

glass ar t ic le  is then placed i n  a 

flame and elongated into a 
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( V I  The element i s  t h e n  inser ted  into a t u b e  , 

and t h i s  composite is heated w i t h  an flame causing 

t h e  thereby forming a and 

( v i )  The is t h e n  (Hohsi kawa 

RPX 101A, para. 3 ( b ) ;  Hoshikawa T r .  2058, 2062,  2066-67, 2070-71, 

2215, 2250; CX-87; CX-89; CX-90). 

52. The process  used by respondent SEI i n  t h e  manufacture of 

accused S-1 f i b e r  involves the fol lowing:  

(i) 

i n  an flame t o  form a 

are burned 

a t  the  

( i f )  The i s  next placed i n  an 

having a gaseous ‘atmosphere containing 

thereby forming a by heating over a 

is  thereafter placed i n  a having only  

and subjected to a maximum temperature 

whereby a clear 

period of time to a maximum temperature approaching 

degrees cent igrade;  

(iii) The 

a 

approaching 

is formed: 

( i v )  The is  t h e n  placed i n  a and heated 

w i t h  an 

(VI The is  t h e n  inser ted  into a 

and t h i s  composite is heated w i t h  an flame causing 

t h e  thereby forming t h e  

( v i )  The is t h e n  (Hoshi kawa 

RPX 101A, para. 3 ( c ) ;  Hoshikawa Tr .  2058, 2062,  2066-67, 2070-71, 

flame and*’elongated into a 

2215, 2250; CX-87; CX-89; CX-90). 
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53.  The prob=ss used by respondent SEI i n  th, manufacture of 

accused S-2 fiber involves the following: 

(i) 

i n  an flame to form a 

are burned 

at  the 

(ii) The i s  next placed i n  an 

having a gaseous atmosphere containing and mainly 

thereby forming bY 

heating over a period of time t o  a maximum temperature approaching 

(iii) The 

only a 

having is  thereafter placed i n  a 

and subjected to a maximum temperature 

whereby a 

article i s  formed: 

( i v )  The is t h e n  placed i n  a and heated 

w i t h  an flame and element : 

(v)  The element is then inserted into a 

and t h i s  composite is heated w i t h  an 

t h e  thereby forming t h e  and 

(vi) The is  t h e n  

flame causing 

(Hoshikawa RPX 101A,  para. 3 ( d ) :  Hoshikawa Tr .  2058, 2062, 2066-67, 

2070-71, 2215, 2250; CX-87; CX-89, CX-SO). 

54.  A s  to  the processes for the M-1,s-1, and S-2 fibers, 

respondents refer to t h e  period d u r i n g  w h i c h  t h e  preform resides i n  the 

Respondents refer to t h e  period 

dur ing  which the resides in t h e  

(Hoshikawa RPX-101A) , para. 13). 
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8.  Process for S-3 F i b e r  

55. The process used by respondent SEI i n  the manufacture of 

accused S-3 fiber involves the following: 

flame to  (i) i s  burned i n  an 

form a at  the 

(ii) The i s  next placed i n  an 

having a 

thereby forming a by heating 

over a period of time to a laaximum temperature approaching 

( i f f )  The i s  thereafter placed i n  a having only 

a to form a rod by 

subjecting the to a m a x i m u m  temperature approaching 

whereby a rod i s  formed; 

( i v )  A hole is drilled through the center of the 

(v)  The is then placed i n  a 

and heated w i t h  an flame and elongated BO as 

to  form an 

( v i )  The i s  etched to  a very smooth 

state,  and a is inserted i n  the etched hole as a 

(oii)  The tube is  then heated w i t h  an 

flame removing surface water theref ran by 

into the hole and then causing the to around 

the glass; 
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( v i i i )  The having a g l a s s  therein is  

then.placed i n  a 

flame and 

and heated w i t h  an 

( i x )  The col lapsed is  t h e n  inser ted  into a 

t u b e  and again by t h e  use of an flame t 

(x)  The resul t ing  i s  t h e n  

(Hoshikawa RPX-lOlA, 3 ( e ) ;  Hoshikawa Tr .  2058, 2082-83, 

2215, 2250;  CX-88, CX-90). 

56. I n  t h e  5-3 process  t h e  used i n  s t e p  ( v i )  i s  

and 

produced by formed by on t h e  

The so formed is t h e n  placed i n  an 

having a s u b s t a n t i a l l y  dry,  

is heated over a period of time to a maximum temperature approaching 

Thereafter  t h e  is removed from t h e  and placed i n  a 

having only a The is therein subjected 

to a maximum temperature approaching where by t o  a 

is completed. This  ar t ic le  is later and inserted into 

a as i n  s t e p  ( v i ) .  (Hoshikawa, Tr .  2083-84; 2211-19). 

57. A s  for the processes  for t h e  S-3 core g l a s s  rod and 6-3 

cladding preform, respondents refer to the period during which the 

r e s i d e s  i n  t h e  Respondents refer to 

t h e  period during which t h e  r e s i d e s  i n  t h e  as a 

(Hoshikawa RPX-lOlA, para. 3). 

C .  Process for M-2 F iber  

58. The accused process  used by respondent SEI i n  t h e  manufactures 

of M-2 fiber involves the fol lowing:  
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(i) 

burned i n  an oxygen-hydrogen flame to form a 

the 

(ii) The is thereafter placed i n  a 

are 

a t  

having 

(iii) A containing 

applied to t h e  surface o f  t h e  

is thereafter 

Civ) The 

w i t h  an 

is  t h e n  placed i n  a and heated 

flame and into a 

(v) The is then inser ted  into a 

and t h i s  composite is heated w i t h  an flame causing 

t h e  thereby forming t h e  

( v i )  The is t h e n  

(Hoshikawa, RPX-101A para. 3 ( a ) ;  Boshikawa, Tr. 1998-99, 2000; 

RX-1238). 

59. Respondents' witness Hoshikawa testified t h a t  f iber M-2 is 

c u r r e n t l y  manufactured by a process which involves of any k i n d  

i n  a (Hoshikawa RPX-lOlA, para. 3 (a) t 

Boshikawa, Tr. 1998-99, 2000).  
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D. Proces8es Accused of Infr inging '454 Patent 

60. Corning charges respondents' M-1, S-1, S-2,  S-3 and W 2  

proce#8m used i n  making their M-l, S-1, S-2, S-3 and M-2 fibers i n f r i n g e  

claims 1 8 n d  8 o f  the '454 patent (CPHP, pp. 35-36).  

V. The '915 Patent 

61. U.S. Letters Patent No. 3,659,915 ( '915  p8tent)  t i t l e d  "Fbsed 

Silica Optical Waveguiden issued Hay 2 ,  1972 on an a p p l i c a t i o n  Ser.  No. 3 6 , i 0 9  

f i l e d  Hay 11, 1970. The named inventors on t h e  isrued patent are  Robert 0. 

Murer 8nd Petax C. Schultz.  The patent on i t s  face i s  a88igaed t o  Corning. 

The patent issued with nine composition o f  matter claims (-4 (RX 1 0 0 0 ) ) .  

62. S p e c i f i c a i i y ,  t h e  invention o f  t h e  '915 patent i s  a 

dilica-based optical -*guide fiber containing,  at  l e a n t  i n  part ,  f u s e d  

silica t o  which a dopant or dopants have been added. (Maurer, CX-1, para. 3 3 ;  

Schuitr , ,CX-2 ,  para. 19; Cooper, CX-7, p8X.S. 33-34; CX-6). 

63. Fused silic8 i s  m8de by t h e  procers disclosed i n  Ryde U.S. 

patent  2 ,272 ,342  and is campxisad only of v i t r e o u s  silica of extreme p u r i t y .  

(HaCedO, RPX-l03A, p X 8 .  27 ;  RX-1031, p. 1, C O l .  1,  11. 1-20).  

A .  Claims in Issue 

c 

64. Claims i and 2 ,  i n  i s s u e  i n  t h i s  i n v e s t i g a t i o n ,  read: 

i. An o p t i c a i  waveguide comprising a ciaddinq iayer  formed of 
materia l  s e l e c t e d  from the group c o n s i s t i n g  of pure fused s i l i c a  and 
fused s i l i c a  t o  w h i c h  a dopant mater ia l  on a t  ie8St an elcmc.rtai 
basis hrS been added, and a coze formed of fused silica t o  which  
dopant material  on a t  least an eiemental basis ha8 been added t o  a 

a 
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degree in  excess  of t h a t  of  t h e  cl8dding layer so t h 8 t  t h e  index o f  
r e f r a c t i o n  tbexeof i s  Of a value gxo8ter th8n the index of 
r e f r a c t i o n  of mid cladding layer, said cote being formod of at  
least 851 by might of fured silica i n  an e f f e c t i v e  amount up t o  151 
by might O f  8 8 i d  dopant m 8 t O X i . l .  

2. The waveguide of claim I wherein the  claddiog b y o r  i s  
8 o b r t 8 n t i 8 l l y  pure fused s i l i c a .  (CX-8 (RX 1000)  col. 5 ) .  

B. The ‘915 Spec i f  i c a t i o n  

65. The Abstract  of  t h e  invention roadr: 

“An optical WaVeguide having h i g h  puri ty  fused S i l i c a  cladding i 8 Y O t r  
and a core  of high  p l u t 8 l i t y f s i c l  fured r i l i C 8  doped w i t h  a r u f f i c i o n t  
81WUZlt of a multivalent  metal oxide ao 8. t o  increaae the i n d m  of 
refraction of t h e  core above that o f  t h e  ciadding l8yox.“ (CX-8 
(RX-1000) t i t l e  page). 

66. Under t h e  heading “B8ckgxound of the Invention “rnd rrrblo8ding 

“Field of t h e  Invention“ it i s  dirclored t h 8 t  t h e  i n a e a s e  in the UQltEIt of 

traffic that camrmuaicatioa system8 are r d r e d  to bandlo &a forcod tbo 

dovelopmtnt of higher capaci ty  systems; t h 8 t  tbo p r o w n t l y  u..d -St- W h i c b  

operate between IO6 hz and IO 

bands due t o  excemsivc t r a f f i c ;  t h a t  t o  a l l w  fa needed incruoor in U 8 f f i C ;  

9 hz h.00 kcome 8 8 t U t 8 t b d  in 10. ft8au.ncy 

systems i s  a n t i c i p a t e d  i n  t h e  very nmx f u t u t e .  Thua it ir  88id t h a t  aymtra 

oper8ting 8xouad 1 0 .  h t  are nedsd.  Waveguides 8x0 derir8ble tor eCfectfv8 

t x ~ r u m i s s i o n  of information by ayatema apatat ing a t  freauencios above 

10 h t .  Systems opetat iag at freauencio8 opet8t ing around h t  are 

aeeded. 

nOm18lly uoe e l e c t r i c a i  conductive waveguides 8. a t ransmit t ing m e d i u m .  

H o y e ) V e t ,  conventiorui e i e c t r l c r i  conductive waveguider axe not aatiSf8ctOty 

for transmit t ing irrformatron a t  freuuences around 10 hz. A0 of May li, 

I970 producing a s a t i s f a c t o r y  transmit t ing media f o t  f teauenciea  around 

10” hz has been one of t h e  more d i f f i c u l t  problems i n  t h e  development of 8n 

e f f e c t i v e  o p t i c a l  camtunication system. ( a - 8  ( R x - i O O O )  c ~ l .  1,  11. 5-33). 

i5 

9 

Systama o p e r a t i r ~ g  a t  fremaeacer between lo9 h2 8nd IOL2 h t  

I S  
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6 7 .  Under t h e  heading "Backgxound o f  t h e  Invention" and subhe8ding 

"Description Of t h e  Prior A r t " ,  it is di8closed t h 8 t  8n o p t i c a l  mveguido, t o  

be an effective txarumitt ing media for an o p t i c a l  communicrtion system (system 

opatrt ing around lo1' hz) ,  rhould tr8nmnit l i g h t  w i t h o u t  excess ive  

atteau8tiOn 8nd should not cause disper8ion Or s c a t t e r i n g  o f  the transmitted 

l i g h t .  

of l i g h t  t o  propagate siong t h e  fiber. (CX-8 (RX-i000) co l .  I ,  ll. 35-40). 

I n  addit ion,  an o p t i c a l  w8veguide rhould allow only pxe8elected mode8 

68 .  Under t h e  subheading "Dcrar igt ion of t h e  Prior ut," it is 

fuxther disclosed t h a t  o p t i c a i  w8veguides age a urriouc type o f  o p t i c a l  f i b e r  

i n  t h a t  wny of t h e  physical  Ch8taCteXiStiC8 and p82mOt828 muat be C a t c f U l l y  

coordinated; t h a t  in t h e  ConVentioM~ optical fiber 8ub8tant i8 l ly  811 of tho 

transmitted l i g h t  is reta ined within t h e  coto, 8ad tb8 l i g h t  t r a n w i 8 8 i a n  

o u a l i t i e s  o f  t h e  cladding layer 8re t h e r o f o r e  of no CoLUeQwnce; th8t 8-8 

fibers, a f e  purpo8ely produced W i t h  8 core poSmS8ing Qoad -8nwli88iOU 

awlitits and a claddin3 layer t h 8 t  i s  highly 8 b 8 O X p t i V e ;  thrt in ordor to  

PZcVent tIaASmitted i i g h t  from erc8ping t h e  f iber ,  one of  t h e  more b 8 i c  

COnSidet8tiOM i n  producing convention81 optic81 fibers i s  that  t h e  index o f  

r e f r 8 c t i o n  of t h e  core be larger than t h e  index of refr8ctiaa of t h e  cl8dding 

iryet;  and t h 8 t  if t h e  d i f f e r e n c e  between t h e  two i n d i c e s  o f  r e f r 8 c t i o n  i8 

inCXe8Sedr t h e  amount o f  l i g h t  escaping from tho fiber w i i i  deercam (CX-8 

(RX-1000) C O ~ .  I ,  li. 48-64) .  

69 .  The 8 p e c f f i c a t i o n  discloses t h 8 t  it i s  common pr8ctice i n  t h e  

production of conventiorul  fibers t o  m8ke t h e  d i f f e r e n c e  h t v e e n  t h e  two 

indices of r e f t 8 c t i o n  as large  as possible.  However, it 18  said, a8 O X p h i A e d  

by N . S .  K 8 p n y  i n  Fiber optics - P r i n c i p i e s  and AppliC8tiOnS (AC8demiC Press 

i9671, i f  an a p t i c a i  fiber i s  t o  function as an o p t i c a l  waveguide, t h 8 t  i s ,  

l i m i t i n g  t h e  transmitted i i g h t  t o  preselected modes, the di8~18ter O f  t h e  core, 
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the index o f  refraction of t h e  core and t h e  index o f  refraction o f  the 

cladding layer muat be carefully coordinrtd. (CX-8 (RX-1000) col. I ,  11. 

63-70 1 

7 0 .  Light i s  a form of electromagnetic radiation. The explamtion 

of l i g h t  tr8nsmisaioa i s  often h s d  on t h e  concept that light waves are made 

up of an infinite  number of modes. Each mode of  l i g h t  travel. a t  I ts  own 

characteristic velocity. If i ight  is  used t o  t X 8 M l n i t  information, it can be 

shown that t h e  same information i s  i n i t i a l l y  suppled t o  all t h e  modes 

transmitted. T h i s  mean8 that ,  if infotmation i s  tran8mitt.d by l i g h t ,  there 

w i l l  be a dispersion of the information bcaum? t h e  tr8Mmitt.d modes w i l l  

arrive a t  their destirution a t  different times. It therefore folloum that if 

the tr8nsmitted l i g h t  is  restricted t o  pxe8elected model, more effective 

f A f O r m 8 t i O n  t t a M ~ S S i O n ’  O C C U I S .  (CX-8, Cole 1 ,  II. 73-75, C o l e  2, II. 14) .  

71. Corning admits that optical fiber which tr8nsmits l i g h t  wax. 

knonr long prior t o  1978 and that Optic81 fib81 t X 8 n S a t 8  l ight i n  

accordance w i t h  a principle of physics which st8tcs that light w i l l  tend t o  

propagate w i t h i n  a medium w h i c h  i s  surrounded by another medim of lower 

refr8ctive index. (CPFF 2 0 ) .  

72. Under t h e  heading “Summary of  t h e  Invention” it i s  disclosed 

that an object of t h i s  invention is t o  provide u1 economical 8nd mote 

easily-formed waveguide that overcomes t h e  disadvantages noted under t h e  

he8ding “Background of  the Invention”; t h 8 t  8nOtheX object of t h e  invention is 

t o  provide an optical waveguide that w i l l  not abaorb an excessive mount of 

txanm~itted l i g h t ;  and that h i e f l y ,  according t o  the invention, an optical 

waveguide i s  produced compxising 1 cladding layer formed substantially from 

pute fused silica, and a core formed fxam fused silica doped w i t h  one or more 

doping m t e r i a l s  so as t o  seiectiveiy increase t h e  index of refraction above 

that of the cladding. (CX-8 (RX- i000)  co l .  2 ,  ll. 65-75). 
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73. &der t h e  heading "Detailed Vescr ipt ion of t h e  Invention" it i s  . 

dirclo8ed that a completely new and novel appro8ch ha8 been taken as t o  t h e  

type o f  m8tui.l t o  be ueed i n  t h e  production o f  o p t i c a l  waveguides; t h a t  

contrary t o  tbe 80ft  and e a s i l y  worked m t e r i a l 8  normally used  i n  t h e  

production of o p t i c a l  waveguides, t h e  discovery h 8 s  been made t h a t  

s u b s t a n t i a l l y  pure fumed rilica which i s  extremely hard  and d i f f i c u l t  t o  work 

can be econamic8liy and r e a d i l y  used as m c l t e X l 8 l  fram which a cnrperiot opt ic81  

w8vequide can be produced. It i s  s a i d  t h a t  t h e  term "pure fu8ed silica" i s  

fu8ed  s i l i c a  containing 110 impurit ies  i n  u1 amount greater t h 8 t  0 .1  % by 

weight except for hydroqen-oxygen groups w h i c h  m y  be present in  amount8 up t o  

5 percent by weight. The s p e c i f i c a t i o n  di8cursed why f u s e d  s i l ica ,  apparently 

so ua8uitable,  i s  in reality an e x c e l l e n t  material fram w h i c h  a superior 

o p t i c a l  waveguide can &,produced. It  i 8  pointed out that maw o f  t h o  

d i f f i c u l t i e s  normally encountered i n  the formrtion of waveguider can be 

d u b t a n t i a l l y  eliminated if b o t h  t h e  core and t h e  cladding layer poa88.8 

S i m f l i a t  phySic8l  C h 8 1 8 c t e Z i S t i C S  sue a8, V i 6 C O 8 f t y ,  8 O f t e n f n g  point and 

c o e f f i c i e n t  o f  expansion; t h a t  i f  a very amall, yet precise, d l f f e r e n c e  can be 

maintained between t h e  index of r e f r a c t i o n  of t h e  core and the index o f  

r e f m c t i o n  of the cladding layet  t h e  diameter of t h e  core may be made 

proportionally l8rger and t h e r e f o r e  more earily c o n t r o i l e d ,  and the waveguide 

w i l l  s t i l l  maintain t h e  a b i i i t y  t o  l i m i t  l i g h t  propagation t o  preselected 

modes: t h a t  fuaed silica i s  t c a d i l y  a t t a i ~ b l e  w i t h  except ion8l ly  h i g h  p u r i t y ,  

and t h 8 t  it ha8 been found t h a t  fused silica in such pute form ha8 L very 

predictable  index o f  refraction. Accotdingly it i s  s a i d ,  rdding a p r e c i s e  

Percentage by weight  o f  dopiaq m a t e t i a l s  t o  fused s i i i c a  w i l i  produce "doped 

fused  S i i i c a "  w i t h  an i:.dex of r e f r a c t i o n  predictably  higher than t h 8 t  Of pure 

fused S i i i c a ,  t h a t  because o f  t h e  h i g h  p u r i t y  level of fu8.d silica O d y  8 

m i n i m i  amount of dopinq materiai  w i l l  be neceswxy t o  cause appreciable  

change i n  t h e  index of r e f r a c t i o n .  (CX-8 (RX-1000)  col. 3 ,  11. 13-40) .  
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74. The specification dircloses that Pigr. I and 2 o f  t h e  '915' 

patent shows 811 optical waveguide, i d e n t i f i e d  as 1 0 ,  having a cladding layer 

and 1 core identified respectively as 20 and 3 0 .  According t o  t h e  invention 

it in said that pure fu8ed U i l i C 8  0 1  S l i g h t l y  d O m  fused U i l i C 8  18 U 8 . d  88 

t h e  cladding layer and fused s i l i c a  doped w i t h  t h e  necessary amount of dopant 

to inuea8e t h e  index o f ~ r e f z a c t i o n  t o  a desired level above that of t h e  

cladding layer is the material used for t h e  cote; that a8 a resuit  of t h e  

minimun amount of dopant ~18teri81 necermry t o  increase t h e  index o f  

refraction of fured silica, a t  any given temperature, t h e  phy8ic.l 

charactetirt icr  of t h e  doped fused silica, sucb as dscosify, aoftening point 

and coefficient of expansion, used for the coze 30,  aze 'abost  id8ntic.l t o  

the more nearly pure f u r e d  Silica used for t h e  cladding l a y e t  20,  tbezeby 

substantially eliminating many of t h e  d i f f i c u l t i e s  in drawing t h e  tramguide 
0 

and also reducing t h e  porribi l i ty of devitrification; t R a t  to  make cert8in 

that doped f u r e d  silica'posnsns optical and physical ~ a r r c t e x l s t i c 8  8Lo.t 

identical t o  those o f  pure fured S i l i c a ,  doping m t e r i a h  should not exceed 15 

% by weight. (CX-8 (RX-l000) col. 3 li. 42-59). 

75. m e  '915 specification as filed on my U, 1970 corrt8in.6 the 

"To make certain that doped fused  rilica posse8w8 optical and 
physicai characteristics a b o r t  identical t o  those o f  pure fused  
s i l i c a ,  doping materials shouid not exceed 151 by w i g h t "  

T h i s  Language i r  found a t  col. 3 ,  fims 56-59 o f  the '915 patent. (RX-1001, 

p ~ .  7-8, C X 4 ) .  

76. It is disciosed that fused s i i i c a  has excellent l i g h t  

tr~Mmission aual i t i es  i n  that absorption of l i g h t  energy and intrfnSiC 

Scattering of i i g h t  by the material i s  exceptionaliy i-; that SC8ttering of 

i i g h t  that doer occur w i t h i n  fused silica i s  primarily caused by t h e  presence 
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of impurit ies  rathez t h . n  t h e  i n t r i n s i c  nature o f  t h e  m8tetfal i t se l f ;  and 

t h 8 t  fu8ed 8 i l i C 8  i 0  such a h8rd mateti81 tht an optic81 waveguide once 

formed pome88e8 t h e  m l i t y  o f  being h i q h l y  r e s i s t 8 n t  t o  dunage frcm h i g h  

temporature8, corrorive atmosphere and ether severe environments. (CX-8 

(Rx-1000) cole 3 ,  ll. 6 0 6 9 ) .  

77. In8Ofat 8s producing a w8veguide po88ea8inq a pure fuaed SiIic8 

cladding, 8nd 8 doped fused s i l i c a  Core it is diaclo8ed th8t t h e  mvequide m8y 

be produced by any s u i t a b l e  method inciuding but not l i m i t e d  tor 

fnaet t ing  a rod of fused s i l i c a ,  doped as teauixcd to  increase t h e  index of  

r e f r a c t i o n  t o  t h e  desired level above t h 8 t  of pure fu8.d rilic8,  i n t o  a tuk 

( a )  

of pute fu8.d s i l i ca ,  t a i s i n g  t h e  temperature of  t h e  rod 8nd tube c m b i r u t i o n  

u n t i l  s a i d  combirmtion h 8 s  a low enouqh visco8ity for d r w i n g ,  and +hen 

dI8Wing, s 8 i d  rod 8nd t u b  u n t i i  t h e  tube colhp888 8xound 8nd f u u a  t o  t h o  

rod and the croas-sect ional  area of  t h e  cambirmtion i r  decra88ed t o  t h e  

desixed dimension: or (b) t h e  method set out i n  co-pendhq 8ppl icr t iOn "-+hod 
t 

Of Producing Optic81 W8Veguide Pikrr"  by Dm81d B. W k  8- Peter C. S c h U l t Z ,  

Ser. NO. 36,267, f i l ed  on Mly 1i, i970, 8nd 88siqn.d t o  8 cd~mon arsignee (now 

0.S. P8t-t  No. 3,711,262 (CX-8A))  with method c-i-8 f h 8 t  forming 8 fib 

of doped fused silic8 on t h e  imide w 8 l l  of a tuba of pure fured S f 1 i C 8 ,  and 

then &.wing t h i s  composite s t r u c t u r e  to reduce t h e  ctoar-6ectfoMl .rea md 

t o  col lapae t h e  fi& Of d o p d  f U 8 O d  S i i i C 8  t o  foxm 8 tikt h8vinq 8 S o l i d  

cror8-sect ion of t h e  desired diameter. (CX-8 (RX-1000) COT. 3 ,  li. 69-75, 

col.  4, li. 1-12). 

78. The specification discloses t h 8 t  there are m8ay dopant 

materials t h a t  can be added t o  f u s e d  silica i n  minute o u a n t f t i e s  t o  i n c r e a s e  

i t s  index of t e f r a c t i o r ,  to a predetermined ievtci; t h a t  t h e  d i f f u s i o n  

properties of  t h e  dopaDt materiai  must  be conaidered: t h 8 t  for most methods Of 

ptoducing 0ptiC.i waveguides suitable dopants axe those having minimUm 
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diffusion properties so that t h e  dopant rill not diffuse out of the core and . 

into tbe cladding layer; and that such diffusion would effectively increa8e 

t h e  diameter O f  the core and thezeby a l t e r  the mode selection a b i l i t i e s  o f  t h e  

wa~quide.  

propertier include,  for exampie, such  multivalent metal oxides as titanium 

oxide, t a n t r i m  o x i d e ,  t i n  oxide, nbobirm! oxide, zirconim oxide, ytterbitm! 

oxide, lanthanum oxide, and aluminum oxide; that i n  certain methods of 

producing optical waveguides the core is drawn w i t h  a small diameter, and 

subseauent diffurion increases the core diameter t o  tho desired size; that 

doping material8 containing alkal i  ion8 rill readily diffu8e into the fu8ed 

S i l i c a  cladding of an optic81 waveguide and increase +be effective core 

diameter; that cesiilm and rubidiwn are ex8mplcs of e8pecially # ~ i t 8 b h  

materials for such use. ' (CX-8 (RX-1000) cor. 4 ,  ll. 14-37]. 

It i S  S 8 i d  that suitable dopants h8Ving minimum diffusion 

79. It is  disclosed that i n  one embodiment of the invention, pure 

fumd silica is used as'the cladding materialr and fused silica doped with 8 

darired doping m8teri.i or combirution of doping materials in tha amount 

effective t o  increase t h e  index of refraction t o  t h e  desired level above t h a t  

of the cladding layer is  used as the core material; that in a 8econd 

embodiment, fused s i i i a  s l i g h t l y  doped w i t h  a desired doping material or 

coebfn8tion of doping materiala is used as the cl8dding amterial, a d  fumed 

silica amre heavily doped w i t h  a desired doping material or a mmbirution o f  

doping materials, either the same or different than those used i n  cladding, t o  

inCre8Se the index o f  refraction t o  the d e s i r e d  level above t h 8 t  of t h e  

cladding layer i s  used as the core material. (CX-8 (RX-1000) col. 4 ,  11. 

34-47). 

80. The specification discioses that it has been found that l i g h t  

absorption properties may be decreased and l i g h t  transmission a u 8 U t h S  

improved i n  tit8ni1.m oxide doped fused silica formed into optical waveguides, 
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if the waveguides axe &awn i n  an oxygen atmosphere and then 'heat txeated" 

in an oxyqan atmosphere; t h a t  t h e  " h e 8 t  treatment" r e f e r r e d  t o  conriets of 

heating the waveguide in an oxygen atmorphere t o  k t v e e n  500' and l,OOOo 

centigrade for  rrot le88 than t h i r t y  minutes, the length o f  treatment being 

r e l a t e d  t o  tbe treatment temperature. 

longer treatment per iodr ,  w h i i o  treatment a t  I higher temperature allows 

shorter  time periods. (CX-8 (RX-1000) col. 4 ,  11. 48-59) .  

Lower temperatures a r e  sa id  t o  remire 

81. A apecific example of a waveguide produced by the p r a c t i c e  of 

t h e  invention involved a I l/2 t o  2 micron f i l m  o f  fuaed rilica doped w i t h  

titanitna oxide bonded t o  t h e  i m i d e  wall o f  I 3/4 i n c h  outr ide  diameter, i / 4  

inch inside diameter, rubatant ia l ly  pure fured r i l i c r  t u b e  by t h e  method 

dercribed i n  U.S. Patent No. 3,711,262 (CX-8A) Xeck-Scbultz appl icat ion.  It 

is raid that  the  deporited doped fured r i l i c 8  e r s e n t i a l l y  coPIi8ted of 94 .75  

percent fured s i l ica and 5.25 percent t i t a n u i m  oxide;  t h a t  the c w r i t e  

s tructure  -8 t h e n  headd in 8 ~ b 8 t 8 n t i 8 l l y  an oxygen atmosphere until it 

reached a temperature a t  w h i c h  t h e  material8 had iw enough V i 8 C O 8 i t y  f o r  

drawing (approxim8tely 1,900 CeZtigz8de); t h a t  t h e  carapO8ite r t r u c t u r e  was 
0 

then drawn t o  reduce t h e  diameter thereof  u n t i l  the film o f  titmi- oxide 

doped f u r e d  8 i i i C 8  W.8 co l lapred,  t h a t  i 8 ,  it re8lad t h e  lOngitUdfMl hole t o  

tom a - l i d  core arrrounded 'by pure t u r d  silica. 

rod was t h e n  f u r t h e r  drawn t o  reduce t h e  diameter t h e r e o f  t o  a f i n a l  diameter 

o f  approximately 100  microns. 

measure a t  approximte iy  3 microns i n  diameter. I t a  core index o f  r e f r a c t i o n  

war approximately i . 4 6 6  w h i h  the cladding had an index o f  r e f r a c t i o n  of 

appXOXiMtely 1.4584.  After t h e  f i b e r  W.8 & a m ,  it W 8 8  heat txeated It 

The r e s u l t i n g  coepoaite 

The cote of  t h e  o p t i c a l  W8Veguide w.8 said t o  

0 
800 

(CX-8 (RX-io001 C O ~ .  4 ,  i i .  61-75, cor. 5 ,  i i .  1-11. 

centigrade i n  an oxyqen atmosphere for approximately three hours. 

82.  The s p e c i f i c a t i o n  concluded w i t h  t h e  c-ent tbt although t h e  
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invention wan described w i t h  respect t o  apecific limitations, it -6 not 

intended t h 8 t  &e- l imi ta t ions  affect the scope of  t h e  invintion except 

insofar 88 a& fotth in claims fol lowing t h e  s p 8 C i f i C 8 t i o n .  ( a - 8  ( X - i 0 0 0 )  

co1. 5 ,  11. 8-11). 

83. No teaching i n  t h e  spedf ic8t ion s p e c f f i c a l l y  8XCludeS t h e  u m  

of d o p n t  mrteri81s which neg8t iveiy  affect t h e  tetx8Ctive ia&ex of fu8.d 

Silica. There is  8180 no suggestion i n  t h e  s p e c i f i C 8 t f O n  t h 8 t  ruch dopant 

amtetials would not perform s u b s t r n t i a l i y  t h e  88me functionr in m b r t a n t i r l i y  

t h e  s8me w8yr t o  obt8in t h e  same r e s u l t  88 t h 8 t  obtained t t u o u ~  t h e  we of  

dopant amterials w h i c h  p o r i t i o c i y  a f fec t  t h e  refractim index of fused 

silica. (cx-8; Coopex CX-7 param. 3 3 0 3 4 ~  3 7 ) .  

84. The '915 *tent di8CU88e8 tVb  mtbod8 bp whi& d0p.d fWOd 

rilica o p t i c a l  mveguide. fibers can be made, namely, the r o + i n - t u  rwtb~d 

and t h e  i M i d e  V 8 p o t  deposit ion mthod d 0 8 C X i b d  i n  h ~ O t p o r 8 t e d  U.S. P t e B t  

3,711,262.  

described i n  incorporated U.S.  patent 3,711,262.  (Cooper CX-7, pax.. 331 

Flame h y d t d y s i s  f 8  0- imide -par d . p a 8 f t i m  MM 

85. The s p e c i f i c  examples of t h e  '915 patent  rrd incozporrt.6 U.S. 

p8tent 3 ,711 ,262  use flaw hydroiymir methods for ptoduction of d0p.d fU8.d 

S i l i C 8  opt ic81  w8veguide fibers. (CX-8, co1. 4, 1. 60 t o  cor. 5, 1. 71 CX-BA, 

col. 7 ,  11. 16-54; S c h u i t t ,  Tz. 250-51). 

86. The method fox making o p t i c 8 1  w8veguide f i b r  d e r c r i k d  in the 

Specific e%.raples of  the '9i5 patent and inCOtpOX8ted U.S. p8tent  3 ,711 ,262  1s 

t h e  mathod geneta l iy  utriited for t h e  subsacnrent pzoduction of Opticai  

waveguide fibers w i t h  even iovet ioss. (CX-8,  c01. 4 ,  1. 60 t o  col. 5 ,  1. 7 ;  

Cx-8Ar C O l .  7,  11. 16-54; Schuitz, CX-2, p8S.S. 10, 13-14; SchUltZt h e  

228-45, 250-51). 
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87.  The dopant m r t e r i a l s  specif ical ly listed i n  column 4 o f  the 

'915 s p e c i f i c a t i o n  reflected t h e  work o f  t h e  inventots  -- of Dt. Schultz ,  i n  

p a r t i c u l a r  - prior t o  t h e  M8y ll, i 9 7 0  f i i i n g  of t h e  appl ica t ion  for t h e  '915 

patent.  

d i rec ted  specif ical ly t o  t h e  making of optical U8Veguide fibers, involved t h e  

exploration of glass rystaw based on fused s i l i c a .  This w t k  involved the 

Much of t h e  *ark o f  Dr. Schul tz  prior t o  1970,  in addit ion to t h a t  

making of fused si l ica g lasses  w i t h  Various dopants and t h e  analysis and 

charac ter iza t ion  o f  t h e  glasres 80 formed. These armlyres and 

c h a r a c t e r i u t i o n s ,  combined w i t h  t h e  ucpetience g8ined i n  the making of 

optical waveguide fibers, formed t h e  basis for tbe releetion of tho materials 

s p e c i f i c a l l y  l i s ted i n  t h e  '915 patent .  (CX-8, col. 4 ,  ll. 13-33: Schul tz  

CX-2, p.288. 8-11, 16; CX-39; CX-40; CX-41;  CX-42). 

88. All of t h e  suggerted dopant materi8ls listed in calm 4 of tho 

'915 s p e c i f i c a t i o n  are s u i t a b l e  mattriair for use i n  811 optical w8vmgufd8 

fiber. Such a fiber can k made using each of these m8tetials as a dopant for 

fused S i l i ca .  (CX-8, coi .  4 ,  11. 13-33: Schtrltz, h. 259). 

* 

C. Promcution of the '915 Patent 

89. Serial No. 36,109 which  l e d  t o  t h e  '915 patent, was f i l e d  on 

M8y 11, io70  only  i n  t h e  name of  invontot  Robert 0. Mauter. It w8s filed w i t h  

one independent and t e n  dependent composition of matter claims, each t o  an 

optical WaVagUidC (original claims l t o  li), and w i t h  two independent method 

claims for making an optical  waveguide (org ina l  claims 12,  and 1 3 ) .  

independent composition of matter claim 1 mad: 

- 
Original  

1 .  
material selected from t h e  group cotmist ing of pure fused silica and 
doped fused s i l i c a ,  and a core o f  fused silica doped t o  degree i n  

An 0ptic.i waveguide c a p r i s i n g  a cladding 1 8 p Z  formed Of a 
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exce8r'of that of the cladding layer 80 that the index of refraction 
thereof i r  of 1 value gre8ter th8n t h e  index of reCraction of #.id 
cl*ddiag layer. 

90. Origiaal dopendent claim 7 is indica1 to claim 2 i n  i 8 8 ~ e  in 

this invertigatioa. (RX-1001, p. 13: CX-8 ( R l ( - l O O O )  col .  5 ) .  

91. In a Patent Office action dated M x c h  29 ,  1971, the P8tent 

kaminer rejected t h e  indepondent campo8itian of matter c1.h rad dependent 

C v 8 i t i O n  of m8tter claim 7 ,  wherein the cladding layer -8 "sub8t8ntirl ly 

pure t u r d  rilica' under 35 U.S.C. 102 over F1.m e t  al. r t  U.S. P8tent No. 

3,542,536.  Dependent claim., 2 4 ,  8-11, each of  which recited ortiow doping 

m8tetialr, were xejected under 35 U.S.C. i 0 3 ,  the k8miner rtating t&t doping 

mrrtarialr axe a m8tt.x of choice and oboioua ocnr e 8 t r t i a h  t8ught  bp the ?lam 

e t  a 1  patent. 

selecting the claimed m8terirls". (RX-1001, pp. 17-19) 

It -8 8aId that no unexpected or improved rom1tr "axe seen in 

92 .  In tbe Pdtent Office action dated, March 2 9 ,  3973, it -8 n i d  

t h a t  composition of m8tter claim# 1 to 11 8nd method claimr 12 and 13 defirw 

d i r t i n c t  invention# and rest t ic t ion u8r remixed; that the attorney Mr. 

2ebrowsk.i elected by telephone on Pebru8ry 10 ,  1971 t h e  cacspa8ition of  m4tt.t 

claim w i t h  travet8e ( Rx-i001, p. 18) 

93.  I n  t h e  Patent Office action dated March 29 ,  1971, Itortar o t  81 

U.S. Patent No. 3 ,445 ,785  was cited and raid to disclose ytterbim doped glare 

for u n  in rod like lamxs, Seitz U.S. Patent No. 3 , 5 3 3 , 0 i 3  W 8 l  cited &ad raid 

t o  di8C108. (cor. 3 )  t h a t  vrriatlon of doping concentration produCO8 variable 

indica8 of refraction. (RX-i001,  p. 1 8 ) .  The Patent Rcamine~ d i d  not re jec t  

any of the O t i g i M i  ciarms o : ~  the K08teI e t  a1 nor Sei tz  patents. 

94. In ara amendmerat filed June i 4 ,  197i ,  a8 t o  t h e  rejection under 

35 U.S.C. io2 on the Firm et ai patent, Corning argued that t h e  inVentf0n 

teacher an optical waveguide having a cladding layer formed of puze fused 
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r i l i C 8  or s l i g h t l y  dopea f U 8 c d  s i l i c a  and core formed trap f U 8 O d  8 i l i c a  

dop.d w i t h  One Or more doping material8 80 a8 t o  eelactively increaae t h e  

index o f  refraction above that of t h e  cladding; that the invention also 

* teacher specific dapantr which may effectively be w e d ;  that t h e  dopants 

include tho- h8Ving minimrnn diffurion propertier mch ab, for example, 

titanirm oxide, tantalum oxide, t i n  oxide, niobium oxide, zirconium oxide, 

ytterbim oxide, lanthanum oxide and alumintan oxide. Dopant8 having maximum 

dfffurion propettier 8uch as cerium and rubidium may 8180 b. u8ed. It was raid 

that the type of dopant used w i l l  be determined by the method of fotmfng t h e  

optical waveguide. 

doped fused s i l i c a  i n  making either t h e  core or cladding of u1 optical 

waveguide; that more rpecif ical iy,  Flam et 81. do not teach  a cladding l8pet 

Corning argued that Plam e t  a i .  do not teach t h e  use  of 

for& of f u 6 . d  8 i l i C a  02 doped f U 8 . d  9 i l i C . t  .ad COX0 f o r d  O f  fU8.d 

8 i I i C 8  doped t o  a dagxee i n  exce88 o f  that of t h e  cladding l8yer 80 +b.t t h e  

iadex o f  refraction of dhe core i r  of Vaiue greater than the induc of 

refrrction of the cladding layer; that t o  t h e  ~ ~ n t r a r y ,  Fl8m et  a l .  c learly 

teach, by t h e  method of their invention, t h e  formation of an optical wwmguide 

from a ringre continuous cruantity o f  - l i d  optical dielectric matexial such a8 

fused silica; that they further teach that difference8 in the iadex o f  

refraction of  a coze region from that of t h e  teat  o f  t h e  - l i d  cru8ntity of 

m t e r i a l  i 8  obtained by irradiating a der i red  region of the s o l i d  dielectric 

materia1 w i t h  atomic patticier, such as protom, t o  either ionize or di8place 

at- o f  t h e  m8tezial i n  the derired region: that t h e  krminer can not 

re88OMbiy a ~ i n t a i n  t h a t  a method of  forming an optical waveguide by 

irradiating a s o l i d  biock or an optical m t e r i a i  w i t h  proton8 i 8  t h e  8aW or 

even simiiar t o  t h e  ciairncd invention. (RX-1001, pp. 24-25).  

9 5 .  Cotning irr the a w n d w n t  f i ied June 14, 1971 f u r t h e r  argued 

that t h e  particular combination of elements zecitad by t h e  origin81 C l a i m  1 i# 



2-5 of me prosent r p e c i f i c a t i o n  (which rolates t o  t h e  .ub..ctioa titled 

*mscriptioa of t h e  Prior A r t " ) .  

M i d  to k rwcourry to simply and economically provide an optical waveguide 

baring o x c e l l a a t  l i g h t  transmission c n u l i t i e a  and malit ia8 of high rosiatanco 

t o  damages from higb tomperaturer, corros ive  atmorphetes and other severe 

enviroamnts ;  t h a t  this new and novel apprarch Of ptoducing optical waveguides 

from fused silica r e s u l t s  i n  t h e  production of superior optic81 w8vmquider 

which could not be produced from the .oft and aaaily work06 matexiai8 norm8lly 

umd. 

This p a r t i c u l a r  combination of efanwntm was 

It war argued t h a t  fused silica which f 8  oxtromely hard 8ad d i f f i c u l t  

t o  w r k  would not normally be considered a suitablo material forc urn i n  tho 

formation of optical waveguides which are aotoully  drawn daun t o  m y  mll 

disasters and also whfch'must h8m vow am811 difforome8 ha tho indar of 

r e f r a c t i o n  of the cladding and tho core; tht, 8. t8Um i n  th. #pOCifiC8tim, 

t h e  difficulties nornaliy encountered in tha formation of #vegui&r c8n k 

s u b a t a n t i a l l y  el iminated if both tho core and tho clabbfng layor posmero 

similar ch8racteristicr such as, for examplo, viscosity, molting point and 

c o e f f i c i e n t  of expansion; t h 8 t  fumed si l ica  is  roadi ly  obtaimble With 

exceptionally h i g h  p u r i t y ;  and t h a t  it h a  b88n tauad t h 8 t  f u n d  ailic8 i n  

such pure form h8r a very prodict8ble index of rofr8ctioa. Tboxoforo, it -8 

c o n t e n d d ,  adding a precise percentrg .  by might of  doping autoti81 to  f U H d  

silica w i l l  produce "doped fused rilica" w i t h  an index of X O f X a C t i O a  

predictably higher than t h a t  o f  pure fused silic8; t h 8 t ,  b.cau# O f  the high 

P u i t y  low1 of fused s i l i c a ,  only  minim81 amounts of doping matorial w i l l  k 

neces68ry t o  cause an appreciable  change i n  t h e  index of r e f r a c t i o n .  

(RX-1001, p. 2 5 ) .  

96. It was s u h i t t t d  in t h e  June 14, 1911 f i l i n g  t h 8 t  t h e  U 8 e  of 

fused silica and doped fused s i U c a . i n  t h e  production of o p t i c a l  mveguidesr 



definer over t h e  F1.m e t  al. r e f e r e n c e ;  t h 8 t  in t h e  Flm et 81. r e f e r e n c e ,  the 

U M  of fumed s i l i c a  i s  merely taught 88 aa example of 8 h=+0gen.ou8 s i n g i t  

continuow Quantity of .II o p t i c a l  dielectric mateti81 i n  which the index of 

re f r8c t ion  m y  be tc8di ly  and s i g n i f i C 8 n t l y  ch8nged by i tX8dir t ion .  ( R x - i o o l ,  

pp. 24-25). 

97.  In t h e  amendment f i l e d  June 14, 1971, 88 t o  tRe r e j e c t i o n  under 

35 U.S.C. 103,  Corning also argued t h 8 t  QXigi-1 Cl8im8 2-6 and 8-11 depended 

d i r e c t l y  OX i n d i r e c t l y  from ciaim i and therefore " 8 x 0  8t  h a r t  8 l l O W 8 b h  not  

only for their r d d e  l imit8t iOnSr  but 8180 fat the 88- ZeaOOM 88 th- urged 

fot claim 1." Moverovet it w8s not understood by Corning how t h e  Ibramitwr cm 

maintain t h e  p o r i t i o a  t h 8 t  doping m8tetirh 88 chimed in chin8 2-6 8nd 8-lX 

were 8 m8ttet of choice 'ind obviour over m&teri8lr t8ught by Ilm et aloe and 

that no improved r e s u l t s  vera seen in relecting t h e  claimed dopurt ~ateZi8flo 

I n  8 U p p a X t  it -8 88id t h a t  nowhere, -8 PI- et  81. teach OX 8UgW.t th. 0- 

of dopint nuteri8lr f o r  any purpare much le88 t h e  specific putp08e of  -king 

8m8ll preci8e ch8nges i n  t h e  index of  r e f r a c t i o n  of  fumed rilic8. It w8 

8rked haw then c8n t h e  a p e c i f i c  dOprnt8 t8ught in the 8 p e c i f i c 8 t i o n  for 

itlctO88ing t h e  index o f  refr8ction of  fwed 8 i l i c a  ba obviour over m8teti81s 

t rugbt  by FLUE et al. Corning 8rgu.d t b r t  cettrinly, for t h e . n u r p a n 8  of 

forming an optical w8veguidt as taught in the s p e c i f i c a t i o n ,  t h e  r e s u l t s  w i l l  

be improved if t h e  index o f  r e f r r c t l o n  of t h e  core is greater than the index 

Of r e f r 8 c t i o n  of  t h e  cladding; t h 8 t  8n optic81 waveguide w i l l  not work unie88 

t h e  index of Z e f Z 8 C t l O o  o f  the core  i s  gre8ter t h 8 a  t h e  index O f  t e f r 8 c t i o n  O f  

t h e  cl8dding;  t h 8 t  a ~ O P L I ~ ~  matcr ia i  for purposes of incre8sinq t h e  index of 

refr8ction of t h e  cozc :;ot oniy improves t h e  terr;uits o f  8a optic81 waveguide 

produced i n  8ccord8nce w i t h  the teachings of  t h e  chimed invention,  but 1 8  

8brolutcly e s s e n t i a l .  { R X - i O O l ,  pp.  2 6 - 2 7 ) .  
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98. In a final rejection dated August 18,  1975 t h e  Patant br8mitl.r 

ag8in rejected camporitios of matter chinu 1 and 7 under 35 U.S.C. 102 8. 

rnticip8tad bp the Flm et  81. patent. 

W 8 9 . g U i &  core ir  inherently doped w i t h  the irradiating atomic p8rticles t h 8 t  

I t  was raid that t h e  8l.m et  81. 

are w e d  to  r l t e r  the refractive index. I n  the rejection claimrr 1 ,  7 8nd 11 

were rejected -der 35 U.S.C. 103  a8 obvfow over fllm et  a l .  It war 

conriderad that one skilled i n  the axt would recognfte t h 8 t  the core of  t h e  

Fl lm et  81. waveguide i s  obviourly doped w i t h  atomic particlea: tb8t  there 

claimr do not ruae any dopant materials. Claim 2-6,  8-10 were objected t o  as 

king dependent on rajected claims. (RX-lo01 p. 30) .  

99. BY an meadment f i led October 1 3 ,  1971 clalr  1 - 8  amtadad to 

read : 

-1. 
material selected from the group consisting of pote fuHd silica and 
chmically dopad fdred S i l i C 8 ,  8nd 8 cote f0-d O f  fu88d ailfC8 
chemically doped to  8 degree i n  excess of that O f  t&m cladding hyer 10 
that the index of refraction thereof ir of  a v8lue greater than t h e  index 
of refraction of raid cladding 18yer." (Rx-1001, p.. 32). 

An optic81 waveguide Colaptirfng 8 cladding 18yet f0m.d of 8 

i00 .  In the amendment f i led Octokr 1 3 ,  1971, 8- referring t o  t h e  

rejection of the claimr, including claim 1, under 35 U.S.C. 102 8nd 3s U.S.C. 

103 ,  Corning argued that thoae claimr have n o w  been mended t o  rec i te  tbat the 

doped fured silica of the core, and of the cladding, when applicable, i s  

chmicaliy doped: that chemical doping i s  clearfy ~ n d O Z 8 t o o d  i n  t h e  8rt t o  

mean t h e  introduction of chemical elements or campou ndr into a brae materiai 

for t h e  purpoae of affecting phyric.1 or ere-ctrical propertier of t h e  h 8 e  

material by virtue of the presence of such elements or compounds i n  t h e  b88e 

M t e r i a l ;  that it i s  similarly cie8r i n  the ar t  that chmicrr doping exclude8 

irradiation 01 bambrrdwnt of a m8teri.i by suhtomfc particles s u c h  8s  

P z O t O n B ,  neutrons, alpha particles,  electrons, and gamma rays where t h e  change 

I S 0  



in any p h y s i c a l . 0 ~  e l e c t t i c a i  propertie8 i 8  brought about rrot by t h e  presence 

of any residwl suhtomic particles but tathex by the change'in the density of 

t h e  m8teri.l and the structural displacement of t h e  atom8.0~ molecules of the 

b a b 8 r d . d  material out of their l a t t i c e  poaitiona as a result o f  radiation 

damage. 

13zf by Herbert t. R8uscher filed w i t h  the 8mendment and published r r t i c l e s  

* 

In mpport o f  t h e  above, Corning pointed t o  an affidavit uadar R u l e  

referred t o  i n  the R8uscher affidavit.  (RX-1001, p. 3 4 ) .  

101. W i t h  respect t o  the Examiner's contention that a waveguide 

core is  inherently doped w i t h  t h e  irradiating atomic particle, Corning, in t h e  

a - n h n t  f i l e d  October i 3 f  i 9 7 5 ,  8rgu.d that F1.m et a l .  orJy teach 

irradiation w i t h  auhtamic particles such as protozaa, neutrons, alpha 

particles,  electxona, and gammr rays. It was said that whoa tho bme m8teri.l 

i 8  irradiated w i t h  uncharged particles such as MutroM, tbe meutrona 

generally pass completely through t h e  f tZ8dirted mr;torial cawing a &asage i n  

t h e  index of refraction'which of necessity i s  accaaionad by a ch8nga in 

densi ty  and atructutai displacement since tho particles do not generally 

reamin in t h e  material; that when t h e  base material i s  irradiated w i t h  chargod 

particles sucb aa protons, alpha par t i c ler ,  electrons, and the l i k e ,  the base 

material itself  w i l l  have an e lec t r i ca l  charge a8 long ab t h e  charged 

particles renuin; that it is  clerr, t h 8 t  mch a chatge can only be h e l d  

momentarily and thereafter the base material would become discharged. It waa 

said that 88 clearly pointed out in the Rule i 3 2  aff idavit  o f  Herbert E. 

R.uschex, any such subatomic particles i n  t h e  b8se matesial w h i c h  m8y remain 

as residual pat t i c ies  do not cause a perceptibie change in the index of 

refraction by their prese:rce, S L X C  the change l n  t h e  index of refraction of 

ci 

the base m t e s i a i  resuiti:rq from irradiation i s  brought about by t h e  change i n  

density of t h e  h s e  materiri and the structural dialocrtion of the atdm8 and 

molecules theseof; and thus that t h e  irradiation of a b8re nmteriai w i t h  



subatomic particles i s ' c l e a r l y  not doping as that term 1s understood in the 

a r t r  and that  it i s  unmistakably clear that s u c h  irtadiation i s  not chemical 

doping. 

7 t h  Edition, by Rhieahold Publishing Corporation as the 

Dopi- -8 mid to  be defined i n  "Th8 Condensed Ch.mic8f Dictiotury', 

"Controlled introduct ion of trace iaIpUziti.8 into ultrapure crystais 
i n  ordet t o  obtrin desired phy8iC.l ptopertie8, eapocially 
e lectr ical  properties. ' 

It was pointed out that tho n ~ e r i c a n  Heritage Dictionary o f  the Engl ish 

Unguage" published by the Awrican Heritage Publishing company, Inc. defines 

dopant as 

"A small uuantity of a substancer auch a8 pho8phorousr added to 
another substancer such as a romi~onductor~ t o  a h o r  the lat tor ' r  
properties." 

Corning argued that S U b r t W i C  p a I t i C h S  q l O Y 8 d  i n  .P irr8diation pt-888 C8B 

i n  no understandrble mannet by interpreted t o  be 8 dopant or bs intmlmt3 i n  

doping as understood i n ' s h t  art  and a8 nheroitllbOvoa de8crib.d miace tb. 

presetice of such particles does not bring about a &8ngs i n  pbysical 

of such particles w i t h  the atams and molecules of tho irradirted m t o t i a l  

whereby there is a Change i n  deasi ty  of t h e  material and structural 

di8placement of the at-8 and molecule8 out of their htti- pomition. 

102.  In expiaining tho invention of  t h e  '915 patent t o  tho Patent 

Office for Corning and how the inmntion diSt ingui8ha6 over the invention 

diclosed in  t h e  P l a n  e t  ai. patentr Herbert E. Rauscher in his Rule 132 

8f f idatrit 8t8t.d: 

that the processes descxibed in ( t h e  '915 patent]... and said [Plm 
e t  a1.1 patent axe entirely different;  that change i n  t h e  indox of 
refraction of giasses or dielectr ic  m8tOZi.h acted upon by these 
two processes i s  brought about by entirely different me8n8; that a 
change in t h e  index o f  refraction brought about by chomical doping 
as described i n  (the '9i5 patentl... is principally due t o  the 
presence of a11 impuxi ty ,  aameiy by the presence of an ehment or 
chemical compound introduced into t h e  glass or dielectric  m 8 t O t i 8 l ;  
that a Change i n  the index of refraction due t o  irradiation as 
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described i n  , 4 i d  [Plm e t  a l l  patent i s  brouyrlt a b u t  by a change 
i n  t h e  demity o f  t h e  material  and s t r u c t u r a l  diaplaccmant o f  t h e  
atow or molecules out of tbeir la t t ice  p o s i t i o n s  aa a r e s u l t  of 
r a d i 8 t i o n  damage; t h a t  ... t h e  process of "chemical doping" employed 
in mid 1'915 p a t e n t ]  ... i s  c l c a x l y  understood i n  t h e  a r t  t o  mean 
tbo introduct ion of chemical elcmants or compounds.into a base 
~ t u i a l  for t h e  purpose of af fect ing properties o f  t h e  mater ia l  by 
virtue of the presence o f  such elements or compounds t h e x i n ;  t h a t  
t h e  term "chemical doping" is c l e a r l y  understood in  t h e  a r t  t o  
exclude tbe i r r a d i a t i o n  or hb.rdmellt Of M t e x i a l  by sub8tamic 
particles auch as protons, neutrons, alpha particles, e l e c t r o n s ,  and 
gmmm rays. (RX-1001, pp. 43-44). 

103. C o r n i n g  w i t h  the amendment f i l e d  October 1 3 ,  1971 f i l e d  an 

a-n&ent under Rule 4S(c) and a "new" attached jo int  0 8 t h  t o  be aubrt i tuted 

f o r  t h e  inventorahip o a t h  of  inventot Robert D. Mauter origirully f i l e d .  A 

verfied statement of  f a c t s  accompanied t h e  amenQP.nt under Rule 4 5 ( c ) .  

(RX-1001, pp. 38-40).  

104. Iaventors  Robert 0. Maurer and Peter C. S c h u l t r  in th. 

statement of f a c t s  i n  aupport of  the .mrpdmont undo2 Rule 45(c) atatod in part 

t h a t  during May 3971 following receipt of  t h e  f i rs t  office action in t h e  '915 

patent a p p l i c a t i o n ,  it appeared t o  W.S. Zebtowrki, in  h i 8  diacoaaing t h e  
t 

prosecution of s a i d  patent appl icat ion and the patentable =it of othor 

invention diaclosurea w i t h  R.D. H8urer, that Peter C. Schults  may h8Ve 

contributed t o  t h e  inventive concept set forth in c l 8 i n s  of t h e  '915 

a p p l i c a t i o n ;  t h a t  Mr. Z e b r m k i  1earned t h 8 t  two other p8tont appl ic8t iona had 

been f i l e d  by C.S. Jams on t h e  complex invention d i s c l o s u r e  submitted by P.C.  

Schultr  and t h a t  R.D. H8urer was joined a6 inventor i n  one of them: t h a t  Mr. 

Zcbrowaki 8et up a meeting w i t h  R.D. Ithaterson, who dtrfted t h e  '915 

a p p l i c a t i o n  8nd reviewed t h i s  a p p l i c a t i o n ,  including t h e  claims aa rm~ in t h e  

a p p l i c a t i o n ,  t o  determine the a c t u a l  j o i n t  inventors of  s a i d  a p p l i c a t i o n ,  said 

Wcting being h e i d  during August 1971;  t h a t  then,  it wa8 determined t h a t  P.C. 

Schuitz  had i n  f a c t  contr ihrted t o  t h e  inventive concept set forth  and claimed 

i n  t h e  '915 a p p l i c a t i o n  and t h a t  he waa a c t u a l l y  a jo int  inventor w i t h  R.D. 



murex i n  t h e  i n v a n t i o r d e s c r i b e d  and claimed in app1iCazion S0ri.i No. 

36,109,  f f h d  my ll, 1970. (RX-1001, pp. 39-40).  

105. By Patent Office action datod November 9 , . 1 9 7 l I  tho Patent 

txaminer indicated that  811 o f  t h e  claim8 were allow8ble 8nd that aa 

txamiwt'r .wri&ont w i l l  follow. The Ex8minet's mendmont d8ted November 1 7 ,  

1971 read i n  parts  

"In a tolephone interview on Novrrakr 8 and 12, 1971 tho 8ttort l .y 
MI. mbromki agreed t o  have the following cbang.8 made by 
Ex8miner's amendment: 
Line 4 of claim i hrS been ch8nqed t o  tead --8ifiCa and f u n d  ail ic .  
t o  which a dopant material  on a t  least an olemental kaim har been 
addod, and-. Line 5 of C l a i m  i h88 been ch8aged t o  re8d --a core 
formed of f u r d  s i l i c a  t o  which & dopant m 8 t O r h l  on 8t  lorat  an 
oiemeatal baris h 8 s  added t o  8 degxeo in-- 
In line 9 of  claim 1 t h e  wording -0, r a i d  cot0 k i n g  for- of 8t  
h 8 8 t  851 by woight o f  fu8ed aad an effoctivo amount up to 
is1 by m i g h t  of  m i d  dopant m 8 t O r i . l  *- ha8 k . n  i t u e r t o d  
i-biatoly before t h e  poriod." ( R X - X O O l ,  pp. 48-49)  

This 8men&eat rorul ted in  claim 1 which i s  i n  i88uo in  t h i r  inwhrtigation. 
(CX-8, col. 5 ) .  

106. On Dacemkr 7 ,  1971 a notice of alla#nce -8 mailed and tk 

'915 patent, in tho nand8 of Rabert D. M8urer 8nd Potor C. Scbultz ,  irmaod on 

107. Invontox murer t a r t i t i e d  t h a t  a t  t h e  tima tho '915 patent  

a p p l i e 8 t i o n  -8 prep8red h e  thought h e  f e l t  in 8ome cam8 agbt k 8bh to 

exceed t h e  15 potcent s l i g h t l y .  (M.utor h. 121. 

108. Invontor M.urer t e a t i f i o d  t h a t  he did not rocall a rpocific 

instance of  t o l l i n g  Mx. Zebrowski about the 151 l imitat ion d u t i n g  t h e  

prcp8ration of t h e  '915 appi icat ion.  However, M8urer -8 amre o f  t h e  f a c t  

t h a t  a8t Y.8 dUx thiaking i n  S- e8rl iot  Stage during the p X O p 8 Z a t i O n  Of +h8 

'915 patent  appl icat ion.  !-taxer a. 3i). 

109. A memorr:idurn prepared by Corning's Walter Zebrowki drtod 

November 8 ,  i 9 7 1  and t h u s  contempoxineouriy w i t h  h i 8  NOVembot 8 ,  1971 

telephone interview w i t h  the  Patent Exm'iaer during t h e  promcution of t h e  

'915 8ppliC8tfOn s ta ted  t h a t  on ~ovember 3, i 9 7 1  he h8d intorviewd t h e  



&.miner and t h a t  the)-iscu88ed t h e  amendments under h - i s  l l 6  and 4% w h i c h  

MI. Zebtowclki had submitted e8rliet w i t h  t h e  Rule 132 a f f i d a v i t  by Herbert E. 

R 8 U 8 C h 8 t ;  that the Exminer was aqzeeablc t o  all t h e  f i l i n g s  except t h a t  h e  

was st i l l  aat convinced t h 8 t  d i s t i n a u i s h i n g  t h e  doped fused silica i n  claim 1 

a8 "chemic81ly" doped fused 8 i l i c 8  would avoid t h e  Plam e t  a1. r e f e r e n t e .  The 

m- strted t h a t ,  MI. Zebtowski mrde several suggestioru t o  t h e  Ex8miner, none 

o f  which 8ppe8red 8ccept8ble t o  him u n t i l  Mt. Zebrowski propo8ed what was 

strted i n  t h e  Exlminer's awndmcnt. (RX-1211). 

VI .  The '454 - t e n t  

110. U . S .  Letters Patent No. 3,933,454 ( '454  p8tent)  t i t l e d  "Hothod 

of Ihkiag Optis81 Waveguides" isaued J8nU8ry 20,  1976 on 8n 8ppliC8tiOn sex. 

No. 462,  962 f i i e d  A p r i l  22, 1974. The a8med inveator  on the i88ued patent  i 8  

Robert'D. De Luc8. 

Works. 

The,p8tent on i t s  f85e is  8sriqned t o  Corning Cl.88 

The patent issued w i t h  eighteen method claims. 

A. Claim8 i n  Issue 

111. CiaimS I 8 n d  0.8re i s s u e  i n  t h i s  i n v e 8 t i g r t i o n  rerd: 

1. In t h e  method of forming g l a s s  a r t i c l e  comprising 
t h e  steps of  

deposit ing on 8 s t a r t i n g  member t o a t i n g  of  flame 
hydrolysis-produced glass soot t o  form a soot preform. 

consol id8t ing mid 800t pXefOznI t o  form dense 91888 
layer  free fram p8rtitle boundrrier,  and 

forming s a i d  dense 91.88 18yet i n t o  a desired shpe,  
s 8 i d  consol idrt ion step k i n g  character ized i n  t h 8 t  
it caapr i sea 

heating s a i d  soot preform t o  8 temperature within t h e  
consol idrt ion temperature range for a time s u f f i c i e n t  
t o  Cause s 8 i d  soot particles t o  fuse and form a 
dense glass layer, rnd simult8neousiy 

s u b j e c t i n g  s 8 i d  soot preform t o  a stream of 8 s u b s t 8 n t i r i i y  
d r y ,  hydrogen-free, c h l o r i n e  containing 8tmosphere t h 8 t  i s  
s u b s t l n t i i l l y  free from tontrminants.  t h 8 t  would 8dVersdY 
a f f e c t  t h e  Optic81  propert ies  of s a i d  gla8s 8rticle ,  S 8 i d  chlo- 



xino perpwating bAe intereticer of a a i d ' m t  pretrrm dpting +he 
coruolidation theteof and replacing hydzoxyl ion8 by chlorine ions, 
thoroby ronrlting i n  a glarr a r t i c l e  that i s  mabetantially water-free. 

8. A -0d fa accordance with claim 1 wbetein M i d  8oot h88 8 h i g h  
r i l i c a  contoat aad the rtep o f  heating compriws nrbjectirrg-mid soot preform 
t o  a m . x i . m m  temperature in t h e  range of 1200°-17000C. ( a - 9  (RX-1004) 
cole 13).  

112. While the notice of invertig8tion referred t o  the infringemoat 

of claims I ,  3 and 8 of the '454 p t e n t ,  Corning 8 t  tho hoaring t h 8 t  caparrred 

on November I ,  1984 l i m i t e d  the claim8 i n  i rnre,  W i t R  torpoet t o  the '454 

patent, t o  claim8 1 and 8 (TI. 1795). 

8. The '454 Specification 

113. The %bstxact" of the invention roadrt 

A methad of nuking low loa8 gIr# optical wavoguidar, vboreia a t  
le8rt  one coating of g1.88 mot is  d.po8it.d by tb. fa bydxo~g8ir 
procerr on a &tatting mamber. The aoot coating ir hoatod to i t a  
conrolidation temperature in an 8fmo.phere coatairring helium and UI 
amount of chlorine that ir  effective t o  a b e t a n t i a l l y  r m w o  tho 
water from the glarr root whih t h e  loot ir  boiag c0nmUbrt.d to 
foxm a dense glass layer. The rtarting Makr i r  r a v e d  unlor8 it , 

i r  to  form a part of t h e  optical #vaguido. 
rtructure, i n c l u d i n g  the demo #a# body, i8 t k n  drawn into a 
waveguide f i b e r .  (CX-9 (RX-1004) t i t l o  paw) 

Tho rom~&tamt 

114. Under the heading mB8ckgrauad of tho Iravmntion" ud mabhoading 

"Field of the Invention", it ir u i d  that t h e  invention relator t o  8 mothab of 

forming, by the flame hydxoiyrir  tochniarue, h i g h  optical pur i ty  blank8 from 

mado; that tbo invention ir particularly 8ppliCable to  Optic81 tnveguidem 

which murt be formed from extremely puxe materialrt that h i g h  capcity  

cornmunicrtion system operating around lo'' hz are needed to  accolmOd8te 

c 

future inctcarer in comunicrtion t ra f f i c ;  that there ryrtemr are referred t o  

a8 Optical comamication system6 since IO" hr i r  w i t h i n  tho ftOUUenCY 
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spectrtm! of l i g h t ;  and-,nrt  o p t i c a l  waveguides, w h i c h  a L e  the mo6t promi8ing 

medim for t tarumirs ion at such freuuences, normally coruirt of an optical 

fiber having a fraaapatent core rurrounded by transp8rent cladding material 

having r refractive index lower than t h a t  of t h e  core. (ex-9 (RX-1004) col.  

1,  11. 6-21). , 

115. The s p a c f f i c r t f o n  dirclo8ed t h a t  t h e  s t r i n g e n t  o p t i c a l  

reuuirsnnnts placed on t h e  transmission medium t o  be employed in o p t i c a l  

c ~ i c a t i o n  sy8tams has negated t h e  use O f  COnVe~tiOtUl glaS8 fiber opticr ,  

since rt tenu8t ion t h e r e i n  due t o  both s c a t t e r i n g  and impurity abrotption is 

much too high .  

h i g h  puri ty  glaares in f i k r  o p t i c  form. 

Thus, uaiaue method8 h d  t o  be developed for preparing re ty  

G h S 8  prewZ8tiOn tOCbnfUUO8 whicb 

have shown much promise were s a i d  t o  be based on t h e  flame hydrolysis proce.8 

which amploys vapar phase“ r e a c t i o n  of high p u r i t y  V8pors. It is  di8clos.d 

t h a t  t h i 8  8ppZO8Ch t o  t h e  formation O f  low 1088 O p t i c 8 1  waveguides i8 brnd  00 

motbod8 dercribed in U.8. P8t .  Nos. 2 ,272 ,342  (RX-1031) and 2,326,059 

(RX-1028) i ssued t o  J.F. Hyde and M.E. Nordbetg, r e s p e c t i v e l y ;  that tbe flame 

hydrolysis techniuue has been employed t o  prepare single mode waveguides and 

multimode waveguides of h o t h  t h e  step-index and &aded- inda  type; that 

tt.riau8 methods employing t h e  flame hydtoiysir technique for forming gl.88 

o p t i c a l  waveguide fibers are taught i n  U.S. Pat Nos. 3 , 7 1 1 , 2 6 2 , ;  3 ,737 ,292  and 

3 ,737 ,293 ;  and t h a t  r method employing t h e  flame hydrolyris  techinaue t o  form 

r graded-index type waveguide is t r u g h t  i n  U.S. patent r p p l i c a t i o a  Set. No. 

239,496 filed March 30,  1972, e n t i t l e d  DMethod of Forming a Light  Pocu8ing 

Fiber Waveguide” now U . S .  Pat.  No. 3 ,826 ,560 .  (CX-9 (RX-1004) c o l .  1 ,  11. 

22-46). 

116. 

glass optical waveguides in o p t i c a l  transmirsion depends upon the 8ttainlImnt 

of very low 1088 transmission ovcz t h e  e n t i r e  wrvelength of about 7OO-llOO 

It is disclosed in t h e  s p e c i f i c a t i o n  t h a t  t h e  ‘usefulness of 
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m.; that t h i r  can be achieved by reducing attenUatiOP due t o  optical 

8Cattering and abroxption t o  a level which approaches the minimum 

th8oroctic8l~y att8iMble leve i ;  that waveguides i n  w h i c h  .at ie88t 80 percent 

of the rcattuing Iors can be accountered for by i n t x i n r i c  glars scattering 

ham h e n  made by tho fi.me! hydzolysis teChPiWe. 

of residual water produced, it i s  said t h 8 t  abrrozption lorrer batwen 700 am. 

and 1100 mu. have boen excessiveiy large. Residrwl water i r  defined as glass 

containing a h i g h  level of OH, H 2  and RZO. 

47-60 1. 

However due t o  tRe prerence 

(CX-9 (RX-1004)  col.  1 ,  11. 

i i 7 .  Inventor De LUCa discloser that i n  1974, t 0  bo u 8 8 f u l  i n  

optical ca~aamrnication systems, optical waveguide attenuation i r  preferrbly 

less than i o  dB/km a t  t h e  waveguide o f  l i g h t  being prop.g.ted t h 1 8 i B t  tht t o  

achieve such iw attenuation over the entire range k t w e n  700 nm. .td uoo 

118. The specification d f 8 C l O o e d  t h a t  tesidu81 mter conteat in a 

glrsr waveguide MY be specified i n  tennr of an ab8orptioa coefficient 

referred t o  as the "beta value"; that t o  produce waveguides having 8n 

attenuation less than 20 dB/)na over tho X8ngt3 700-1100 m., it h.8 boon found 

t h 8 t  the u8Veguide 91.88 must have a beta value o f  le88 than 0.001(CX-9 

(RX-1004) C O ~ .  2 ,  11. i 2 - 3 i ) .  

119. Under the subheading "Description of t h e  R i o t  Ut" it i r  mid 

that rince it i r  impossible t o  reduce t h e  water content t o  8ccapt8bie leveir  

aftox fllme hydroiysis-ptoduced soot has been consolidated t o  form a 80i id 

91.86 coating, the water must be removed before O X  during tho consolidation 

process; that heretofore, various methods weze employed t o  reduce t h e  water 

content i n  optical waveguides produced by flaam hydrolyris; that such 

disadvantages as Long processirrg times, eauipment problem8 rad i Immphte 
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water removal wkre encountered. It was said t h a t  one prior a r t  method of 

producirq low water content fused silica included t h e  s t e p s  o f  fozming by 

fl.nrs hydrolysi8 a SiOz soot preform and then p l a c i n g  the.prefoxm i n  a 

preheated furnace a t  approximately 1500 C. 

that t h e  fwcmce COnt8ined a reducing atmo8phere of  a a c k e d  .mponia or forming 

0 for apptaximately 30 minutes: 

g.8; t h a t  during t h e  hert tre8tmcbnt, the Soot YIS s i n t e r e d  and consolidated 

i n t o  a dense glass body which was t o  a Certain e x t e n t  water-free (beta value 

approximately e m s t  t o  0 .021 ,  but t h e  amount of water remining ia t h e  

r e s u l t a n t  glrss,ons excess ive  in terms o f  tolerable amounts for opticax 

conmunication sy8tems. It wa8 s a i d  t h a t  a beta Value of about 0.01 was 

achieved by conaolidating a !soot prefom i n  an imtt  dry atmosphere such a8 

nitrogen,  h e l i u m ,  neon or argon: t h a t  in th i s  method, disclosed in copanding 

patent  appl icat ion Sex. No. 239,742 f i l e  March 30,  1972,  the imrt gaa 

repJaced trapped air i n  t h e  ptefozm and m k e a u e a t l y  dissolved i n  tbe glass;  

t h a t  since t h i s  method fncluded gradient 8 i n t e r i a g ,  gases can e8c.p. thzougb 

unconsolidated parts o f  t h e  preform; t h a t  optical waveguide8 made by t h e  

process exhibited at tenuat ions  

1974 was not suff icent ly  low f o r  t h e  propagation of Optic81 sigarlr. 

(RX-1004) C O ~ .  2 ,  ll. 33-65).  

LOW a I  30 dB/km r t . 9 5 0  =# 8 P r l U e  a i c h  i n  

(CX-9 

120. I n  inventor'8 De Luca's copending patent  appl icat ion Ser. No. 

239,746 f i l e d  March 3 0 ,  1972,  there is said t o  be d i 8 C l O s c d  a method of 

forming a glaas optical waveguide containing less than 20 ppm residual  water. 

It is  eaid t h a t  i n  accordance w i t h  t h e  method o f  t h a t  appl icat ion the flame 

hydrolysis-ptoduced soot preform is piaced i n  a chamber w h i c h  is evacuated t o  

le88 than 10 Torr; that  the chamber is heated kiow t h e  s i n t e r i n g  

temperature of  the  soot t o  permit entraped gas t o  escape from t h e  preform and 

t h e  temperature i s  maintained u n t i l  an eauil ibrium i s  reached, a t  w h i c h  time 

-5 

t h e  porous pteform is further heated to  consol idate  t h e  soot particles and t o  
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foxm 8 dense g h r s  -1; that .D O p t i c 8 1  UrWeg?afdO fa- i n  .ccord.nce w i t h  

and my result in th. volatilization of s- dopaat oxdies; t h a t  also, 

eauipment problems have Men encountered because of tho noad t o  maintain mxy 

lor pressure8 fox loag periods of time; 8nd t h 8 t  the preforcm caMdt be 

conrolidated =til after the water removal step ia cOmpfat.6. (CX-9 (Rg-1004) 

121. v & , i O U 6  methods 8re +.id t o  have b a n  .rpplog.d t o  mako lw 

water content g l 8 8 ~ 8  by methods other tb8n tk fl8m bgbrolysis t.chnima. 

However, it i r  rtated that now of tbese method8 have &ma found t o  

8 8 t i 8 f 8 C t O Z i l y  2-m YlteX f X a  flm hydtOly8iS-pX0dUC.d e WdOm 

which i 6  t o  be used in the murufacture of optic81 #voguida8; t&t Sot 

example, U.S. patent Ne! 3,S3l,2fl t o  W.B. m u # ,  Jr., taechas a of 

making 8 low water content 91.~8 body by mixing the brtch ingradi.zrts togrthar 

w i t b  8n effective amount o f  a ch.mic8ify-2eaCtiVe, Cblorias cont&iniw .gent 

and meltiag t h e  glass i n  the pxe..ace of dry atmo.gb8xe flaring ditactXy over 

t h 8 t  even though chlorine containing CompaunbS ~ c h  as S i a q  axe employed i n  

the flame hydxolyris process to foxm s i l i c a  containing soot preform@, tbe 

chlorine present docs not result in the foxmation of watex-fraa soot. 

(RX-1004) col. 3 ,  il. 25-44). 

(CX-9 

122.  Another prior a r t  method for removing mtex from ghS8 bodies 

produced by 8 technioue other than firm hydrolysis i r  maid t o  be disclosed i n  

0.S.  P8t. No. 3,459,522 issued to  T.H. Elmer et 81. (RX-1021). T h i s  p t W t  i8 

raid t o  desctiba 8 method of tcmoving residual watex from a ~ o x O U S ,  h i e  

160 



silica content glarr body by rubjecting it t o  a flOWitag 8tterm of a 

s u b t a n t i a l l y  dry atmo8phere containing 10% or more o f  eith.1: chlotiao gar or 

a chlorine v8par a t  8 temperature o f  600 -lOOO°C w i t h  the txeated poxous 

glar8 body tbeto8fter corrsolid8ted i n  a dry,  nonoxidizing atmo8phert t o  

0 

produce a  onpo porous, transparent glars a r t i c l e .  

dirclosed in t h e  Elmer e t  al, patent ir mid t o  be we11 krowa undet t h e  

The porous glasr body 

conmercial de8igeution “96% silica gla81*, which  i s  ptoduced by conrolid8ting 

a porous glass body characterized by a m u l t i p l i c i t y  02 interc-unicating, 

suhaicrorcapic pore8 throughout its 111888. The bmic production 8tep. involved 

in the foxmation of a r c h  a poxour body, described i n  U.S. P i t ,  No. 2.221.709 

which irrued t o  H.P. H o o d  et al. are said t o  iac lude  t h e  8 t . p .  of foxmirag an 

a r t i c l e  fxom a bororilicatc glar8, thermally treating t h e  a r t i c l e  a t  8 
- .  

. tefapeZatUXt2 of S0O0-6OO0C. t o  SepaXate t h e  g h 8 8  into 8 8ilic8-ricb ph8# 

and 8 silica-p&t phale, leaching the SiliCa-pooZ ph8.0 t o  p t o b U C e  8 poXOUS 

Structure campored of tlte rilica-rich phase, removing t h e  leeching reiiduo, 

and thermally conrolidrting t h e  porous structure into a norrporour VitrcMnr8 

a r t i c l e .  (CX-9 (Rx-1004) col. 3, 11. 45-69, col. 4, 31. 1-31. 

523. The m c i f i c 8 t i O n  dircfore8 t b 8 t  k C 8 U 8 e  O f  tb. kind O f  

microstructure prerent in the porous ghsr  body d i r c l o ~ d  in t h e  Elmex et 81. 

patent and duo t o  the frct t h 8 t  tho chlorination prace8r dirCf08ed therein i r  

carried out 8 t  a temperature below t h e  conrolidation temper8ture an atmorphare 

containing a teiat ively large concentxrtion of cblorine mu8t be employed. It 

iS s 8 i d  that that patent therefore ~ e a u i r e r  a chlorine cont8 i~ ing  atmosphere 

having lot or mote of either chlorine gar or 8 chioxine vapor, and that molt 

Of the ex.mples disciosed therein empioy chlotine gar w i t h  no diluent. 

Elmer e t  a1. patent further is said t o  teach that after  chlorine tre8+wnt, it 

is undesirabie t o  maintain the porous glass in 8 chlorine contrining 

atmosphere whiie the temperature is inceased t o  t h e  c O n 8 O l i d 8 t f O n  tempetatutt 

_i 
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becaure 02 ocon&ic coaaidexations and becaure t h i 8  may result in retontion of 

an aceerr u0-t of  chlorine w i t h i n  tho gl8.r and may cauae a p l i t t i n g  of th. 

gl8.r; that thorefore, the chloxine treated poxou8 glr88 i r  removed from t h e  

chlorine 8 ~ m p h o r e  8ad tr8nrfexred i n  an itvrt atmorphere auch aa nitrogen 

for futher beat treatment, consolidation being pXefOX8bly portormed i n  an 

inezt 8tmarpheXO or cncuun a t  a temperature bOtueen l2OO0C. 8nd 1300 C. 
0 

324. The specification disclosed that for a t  leart  t h e  following 

rearom t h e  method of the Elmer et  81. patent i r  uruatirfactoty for ramoviag 

water from flame h y d r ~ i y r i s - p r ~ d ~ ~ . d  gl.88 root p r O f O a ~ S  from which optical 

uave-id.. axe made; the h i g h  chlotim content of tho chlorine contrirring 

atmoaphere employed by the t h a t  et  81. ptmt C8P C I U n  roboif in mk.aueat 

be8t troatwnt of  the preform and c8a 81- introduce an unaccept8blo I o n %  of 

coatmination in the glass due to  the preronce of cantaminaatr in m r c i a f  

grade chiozine sources; txansferxing tho .sot preform from tho chlorination 
* 

chambet: t o  tbe ~ 0 r ~ l i d 8 t i O n  chamber c8a potlait #tor t o  teoater tho porow 

root blaak; that whotea8 the E a r  e t  al. patent teacher r.p.28te c h l O r i n 8 t l O n  

and cotuolidation rtep8, it is mote acommic8l and efficient to  zemovo n t e r  

tram t h e  glarr root concuxxently w i t h  the consolidation of aucb wet; t h 8 t  t h e  

rate of removal of water by c h i o t i m  ir temporature related, it being r l m r  

a t  temperaturea between 600 C,  and 1000°C. than a t  tho lodt caruolid8tion 

temporatore which ir between about l25OoC. and i7OO0C. for rilica. ( a - 9  

(RX-1004) -1. 4 ,  li. 27-47) .  

0 

125. Under the herding "Summary of the Invention" it i r  u i d  that 

an object of t h e  invention is t o  provide an effective and econaaricaf mathod of 

xemoviag Ze8idU8l water from a flame hydrolyris-deporited glarr mot ptefozm 

during the con8oiidation process; that c fuxthex object i S  t o  Provide 8 method 

of forming water-free opticoi waveguides having extremely low cOnCentz8tiOna 
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of contaminants. B x i e t l y ,  t h e  invention is  r a i d  t o  telrte t o  an improved 

method o f  foxming 8 g l a r s  8rticle by t h e  flame hydtoiyris-procesr . 
dirclored t b 8 t  t h i r  procesa c o n o c n t i o n a ~ ~ y  compxises the 8teps o f  depos i t ing  

on a 8 t r t t h g  -1 8 co8t ing o f  flame hydrolysis-produced g h s s  soot t o  foxm 

8 8- preform, COn8Olid8ting the  Soot PtefOtm t o  form 8 dense gl888 h p 2 ,  

It is  

and foxming t h e  denre glars l8yer i n t o  8 desired rhpe;  t h a t  t h e  cOn80iid8tion 

step convent ioaa l le  comprises sub jec t ing  the soot preform t o  a temperature in 

t h e  consol idat ion temperature range, fox 8 time r u f f i c i e n t  t o  pexmit t h e  soot 

p8rticles t o  fuse 8nd consol idate ,  thereby forming 8 d e w  gl8as  layer w h i c h  

i s  f r e o  from p a r t i c l e  bound8rier. I n  conruction w i t h  t h e  fur ing  o f  91888 .oat 
\ 

p8rticles formed by fhme hydrolyr is ,  t h i r  poco88 i r  88id to  be sowtimes 

re ferred  t o  88 r i n t e r i n g  even though no p a r t i c l e  boundaxier remain. (CX-9 

(RX-1004) COT. 4, li. 5 7 6 8 ,  C O ~ .  5 ,  11. 1 4 ) .  

126. The s p e c i f i c a t i o n  disclo8ad that i n  8CCOZd8nCe w i t h  t h e  De 

~ i x a  invention,  t h e  stap' o f  COti80lid8ting ~ c ~ r i r o r ~  heating the raot preform 

dry chlor ine  containing 8tmorpheZe. The chior ine  ir  ra id  to  permeate t h e  

interstices o f  the mot preform during t h e  canrol idat ion t h e r e o f  and t o  

replace hydroxyl ion8 by chlor ine  ion., thereby t o s u i t i n g  in  a glass 8t t ic ie  

that  is s u b a t 8 n t i a l l y  ur ter - f ree .  It i s  s 8 i d  t h 8 t  t h e  method o f  t h e  invention 

18 p a I t i C U l 8 t l y  8ppliC8ble t o  t h e  formation Of any tYpa Of g h S S  optic81 

wrveguide pxoduced by firme hydrolysis ;  t h 8 t  t h i s  method invo1oes t h e  

depotsition of t h e  desired rrrnnber of soot coat ings  on 8 s t 8 r t i n g  member w h i c h  

may fotm a p u t  of the resui tant  waveguide s tzucture  ox w h i c h  m8y be removed 

during t h e  w8veguide f a b r i c r t i o n  p r o c e s i ;  t h 8 t  t h e  s t a r t i n g  member M y  be i n  

t h e  form Of 8 s o l i d  c y i i n d r i c 8 i  rod, a hollow c y l i n d e r ,  a f l a t  subs t ra te  or 
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m ~ u c a  invmntion, f o r t h ,  tba s t a r t i n g  mombar i a  g e n e r a ~ y  t k n d ,  and the 

coruo1idat.d prefoxm drawn i n t o  a fiber; t h a t  o p t i c a l  waveguides formed by t h e  

motbod o f  tho De Luca invention have exhibited an attenuat ion 1088 than 10 

dB/km bet#- 650 8nd 1100 nm. (CX-9 (RX-lOO4) col. 5 ,  11. 5-30). 

127. mdex t h e  heading W o t a i l e d  kSCXiptiOn o f  t h e  fnmntion"  8nd 

r e f e r r i n g  t o  8 ?IG. I ,  8 coat ing i d e n t i f i o d  88 10 of gl.88 8oot fa 8pplied t o  

o f  8 flme hydroSyria huxnez i d e n t i f i e d  88 14. The Vapor o f  8 hydzolysable 

c q u n d  i a  introduced i n t o  flame emitted ftom the butner and tho gaa-vapor 

mixture ia hydrolyzed w i t h i n  t h e  flme t o  form a g h 8 8  8oot t h 8 t  leavoe tho 

p O X i p h O t 8 1  matface o f  f i z s t  coat ing lo. suppart ammber 20 i r  again totatod to  

provide a uniform d e p o 8 i t i O n  o f  m t i n g .  Tho caarpo8ite 8trtrcfrrre incZuUfng 

the fit- Coating and thc second CO8tiag C O n 8 t i t U t O a  

preform. (CX-9 (RX-lOO4) col. 5,  ii. 5 4 6 9 ,  col. 6 ,  11. 1-17). 

Optic81 r r r w i d e  

128. The 8PeCi f iCat ia l  O f  t h e  '454 p8tent te.Ch.8 t h a t  8lfiC8, f tm  

t h 8 t  water i 8  r e a d i l y  8b8orb.d by soet i n  a preform prior t o  the c o w l i d a t i o n  

proc.88 kcau8e of t h e  extxemely h i g h  poroai ty  thereof. Ho~dt .2 ,  8 f t O X  t h e  

g1.88 ha8 baon formed into  an o p t i c a l  waveguide fiber,  the inner portion i a  

i n a C C 0 8 8 i b 1 0  t o  watcz, and there fore  t h e  water 8baorptioa tendenciea of t h e  

91888 i a  not detriwntri t o  f ikt  operation once 8 urter - f ro0  fibex ha8 been 

formed. (CX-9 (RX-lo041 c o i .  7 ,  li. 17-27, 31-33). 

i 2 9 .  The s p e c i f i c a t i o n  diacloaeo t h a t  i n  accordarrce w i t h  t h e  De 
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~ u c a  invention the mot proform deposited by flame hydzorysis is con801id8ted 

in a contirnrously flowing atmorphero comprising halim and an effective Mount 

up t o  about 5 -1. percent chlor ine  or VOhtile chlorine containing coepound 

t o  forra 8 demo glass hody having 8 reducod water content; that ewn ‘r very 

small potcontaga of  chlorine in the consolidation furnace will-react vith 

water in the mt, thereby lowering tho concentxatiaa of w8tat in t h e  ’ 

remltant device; that an appreciable reduction ia w8ter content’ k g i n s  t o  

occut when the consolidation 8tmorphere cont8in8 .bout 0.5  vol  porcent 

chlorine; that helirnn i s  mployed as the d i l u e n t  gar since it c.rr re8dily p8ss 

through the interstices of t h e  porous root preform 8ad purgo toridual gar 

thereform; t b 8 t  hydrogen c8nnot ba u8ed 80 tho d i l w n t  988 mince itterrd8 t o  

increase the water content of tha gl.88. Gas08 hemiex than holim azo mid 

t o  be not a u f f i c i c n t l y  dfect ive  in purging xeridu81 gar fzom tho loot; that 

wture8s tho attenuation due t o  reridual -tar i s  g r 0 8 t l y  d 8 ~ ~ 0 8 8 0 d  by tho 

chlorine treatment, the.’Cttenurtion a t  all vavelengthr betwoon 700 and 1100 

m. increases s l i g h t l y ;  t h 8 t  thexofore, the amount of cblotiw prewnt in tbo 

con8olidation atmosphere should be no more than that r e a i r e d  t o  ronder the 

soot substantially water-free; that any .mount of chloxixm in addition t o  t h  

remired amount may increase attenuation w i t h  no accompanying beneficial 

result. (CX-9 (RX-ZO04) col. 7 ,  11. 35-60; col. 88, 11, 15-20). 

130. The inventor disclorod that the con.olid8tion temperature 

depend8 upon t h e  camposition of the glass soot 8nd is in t h e  tmqe of 

2 125O0-17OO0C, for h i g h  s i l i ca  content soot; t h 8 t  it i s  8180 t h o  
0 dependent, conlolidation a t  i250 C ,  remixing 8 very h a g  time; t h 8 t  the 

prefetred c o ~ o ~ i d r t i o n  temperature fox h i *  silica content soot is between 

i4OO0C, and iSOO°C. (CX-S(RX-iO04) col. 8 ,  11. 1-61. 

i31. FIG. 3 of the 

scham8t icr l ly  8 mnsoiidrtion 

specification’ is  said t o  il lustrate 

furnace atrd t h e  C h l O X f M t i O B  c O M O l i d 8 t i O n  
lir 
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.+~o.phete systim. (cx-9 (RX-1004) col. 80 11. 32-34). - 

132. The specification discloses that in the cotuolidatiorr fruruce 

illurtxat.6 i r r  ?IG. 3,  8 prefotm identified 8s 30 is inserted dornw.rdly into 

t h e  ~ U Z X L W ~ .  

proforpa to canralidato f i r s t ,  the C O a 8 O l i d 8 t i O n  procerr tRen continuing up the 

preform u n t i l  it reach08 that end of the.preformerd adjicent to  a support 

The r8te of invention is Low eoough to  permit the t i p  of the 

portion. It i 8  said that the m 8 X m  fUXMC0 t O q O X 8 t U X 0 ,  which i 8  preforably 

betmen l4OO0C 8nd ISOOOC fox high  s i l i c a  content soot, must be ademate 

to  fuse the particles of ghss soot 8nd thereby con.o&id8te the soot preform 

i n t o  8 dense glarr body i n  w h i c h  no particle bound8ries exirt.  (CX-9 

(Rx-l004( cole 9, 11. 32-43) 

133. Referring to the furrmce illu8tr8ted i n  ?IG. 3 ,  tbo 

specification discloaes t h 8 t  as soot prefotm 30 eater8 tbe furnace the 

chiorine coratrining con.olid8tioa rtmoophere passe8 tatougb tbe irrtetrticea ot 

frh. soot where it lower; the water content bg c8orinq hydroxyl io- t o  be 

XOpl8Ced.by chlorine iota. In .dation, the helium puxg.8 re8idu81 gama from 

the faterrticas of the soot; t h 8 t  8s i l i U 8 - 8 t O d  i n  I FIG. 4, cotuolidation Of 

the MOt begins at  the t i p  that iS in i t ia l ly  h88tt.d into tb8 fturum .rrd it 

then gradually progzesaes to  the oppooite end of  the profom. mur Ipbaaer of 

the coruolidation process ate iadicated in ?IG. 4 by Letters A through D. In 

poritionr B through 0, a p8rt OX 811 of the soot preforra is coa8olidatod. It 

is raid that due to  the type of microstructure present ia the lodt profoxxi, 

the outside tbeteof would sinter f i r s t  if the entire prefozm were ruddenly 

imer8ed in the h i g h  tempet8ture tegion of ;he furn8ce; that g8-S would 

therefore be entrapped in the resultant dense glass body 8nd the chlorine 

present in the furnace atmosphetc would be unable to  campletalp p n 0 t X 8 t O  into 

the interstices of  the soot prefotm to remove water therefrost that the. 

PZefOrm is'thexefore initialiy inserted to  position A of FIG. 4 where i r  i r  
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heated to a temperature j U 8 t  below the conmlidation tenperature; that t h e  

preform i 8  then further irmerted to porition B where it i s  h e l d  for a time 

that ir  8UffiCierrt to  i m r e  conrolidation O f  the end portion thereof: that a8 

indic8ted by poritiotu C and D ,  the preform i r  then lowered a t  such a rate  

t h a t  entrapped 98888 are permitted to  escape and the chlorirmtion atmosphere 

is permitted t o  penet~ate and subtant ia l ly  remove the water therefrom; that 

the rerultrnt dcrue glass body i s  then slowly moved back to  porition A, where 

it receiver a rlight annealing treatmentr and i r  t h e n  removed from t h e  

furn8ce; that the rate of inrertion k t w a t n  poritionr B and D depend8 upon the 

size of the .oat preform and t h e  comporition thereof, the pxeferred rate k i n g  

between about 0.11 inch per minute and 1.0 i n c h  per minute. (CX-9 (Rx-1004) 

C O ~ .  9, 11. 55-68, ~ 0 1 1 .  1 0 ,  11. 1-25). 

134. The rpecification of the '454 patent tuCR.8 t b 8 t  tho 

invent ion of the patent producer glaowr containing lema than l part p r  

million of OH, that the method is economic81 8nd time saving in that tbe 
* 

ch1orination PIOCeblr which xeuto~r m t e r  fram the root, ir a c c q l i r h e d  

SimU1taWOU81y w i t h  the 800t c o ~ o l i d 8 t i o n  procear, t h 8 t  rehtively 

chlorine concentrations can be employed bec8uae of the h i g h  temperature 

encountered duting consolidation, and therefore t h 8 t  the method avoid8 t h e  

trapping of underrirable amounts of chloxine gar in t h e  preform which  could 

caure datr imental  e f fects  duriag 8ub.aaueat proceraiag of t h e  preform. (cx-90 

(Rx-1004) coi. 1 0 ,  11. 25-48). 

135. The specification di8ClOSe8 that if both the core aud cladding 

of t h e  optical waveguide a r e  t o  be formed by the f h w  hydxo~yrir teChniQU8,  

p11Ur81ity of layers of soot of  different coaporitions can be b u i l t  Up and 

thereafter,  both iayets  c m  be simultantourly chlorin8ted and consolid8ted; 

that alternatively the f i r s t  iayer of root can be chlorinated and coasolidated 

to  form a dense, W8ter-fIe qirss iayer prior t o  applying a second C O 8 t i n g  Of 
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8- thereto; that in accOrd8BCe w i t h  this la t ter  embodiment af ter  the f i t a t  

root carting i8 chloxiruted and cotuali&ted, t h e  surfrco theroof m y  be 

p o 1 i r h . d  and cleaned to remove surface irregularit ies  prior t o  the 

8ppliC8tfOW Of the Hcond 8-t C O 8 t i E l g .  (Cx-9 (RX-1004) Cor. 108 11. 39-53). 

136. fn 1,  t U b u h X  St8Zt iBg m X  O f  f U 8 . d  m r t Z ,  

apptoxim8tely 0.2 inch in diameter and .bout 10 inches long -8 secured to a 

bandle. 

t o  3SoC, 8nd mporr of t h 8 t  i i a u i d  were pickod up by t h e  oxygen. 

Dry oxygen w8s bubbled through l i -d  S i U q  which  had beex¶ herted 

Tho oxygon 

along 

f 1.m. 

sio2. 

with tho V8pOX entrained therewith -8 than p 8 . a  through 8 g.8-oxyg.n 

where the Vapors hydzoiytad to  foxm a 8toady stteam of particles of 

The Sttern O f  P L t i C h S  W 8 8  directed t0 tb8 8 t 8 X t i r r g  N b e r r  .ad 8 

furnace. 

1 5 0 0 ~ ~ .  

lowered a t  a rate of 15 inch08 pox minute u n t i l  tho end of tbe profoxm -8 l 

inch above the 1500°, peak temperature region (porition 8 ) .  Tho preform waa 

m8intained in thir pos i t ion  for about 1 0  minutes to inauro coruolidation of 

t h e  ond portion thereof. 

hour through tho iSOO°C, zone u n t i l  it Xe8Ch.d poritioa D where it was heid 

for 5 minuter t o  consoiidate the preform canphtely. Tho roSult8Zat 

consolidated dense g l a s s  body was then withdrawn t o  p a i t i o n  A 8t a t r t e  of 50 

inchcr  per minute and was the3 removed from the furn8ce. 

VitZeOUS S i l k 8  W S  said t o  contain iess t h a n  i part pox m i l l i o n  OR. 

The temperature profi le  w i t h i n  tho muffle a t  i t 8  peak ir about 

After remaining i n  p a i t i o n  A tor 15 miautea, t h e  profom -8 

The preform w8s t h e n  lowered 8t  a b u t  50 incbos per 

The consolid8ted 

(CX-9, 
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137. I n  Example 2 ,  a soot preform from -cl2 and SiClq  was 

ptoces8ed i n  a gas mixture containing 3 V O l .  percent  c h l o r i n e ,  0.5 -1. 

percont 0xyg.n and 96.5 vol.  percent he lu im in 8 consol idat ion furnace as in 

Example 1. The resultant structure  was thereafter drawn. The at tenuat ion of 

t h i s  waveguide was less than 15 dB/km fox wveL&tha greater than 600 m. 

(CX-9 (Rx-1004), C O ~ .  11, ll. 42-68, C O ~ .  12 ,  11. l-i4). 

138. In Example 3, an o p t i c a l  waveguide prefomn ma' formod in 

me preform was consolidated in a ga; mixture accordance w i t h  sample 2 .  

containing 1 vol. percent chlorine g m ,  0 . 5  001. p r c o n t  0xyg.n a d  98.5 801. 

percent helium and drawn i n t o  .LI o p t i c a l  WaVegufde aa in BLmple 2. 

attenuat ion of t h i s  waveguide m a  mid t o  bo 10.S th8n 10 dB/km a t  #volongtha 

greatet than 650 am. 

The 

(CX-9 (RX-1004), c o r .  12,  11 15-28). 

139. I n  tx8mple 4, one preform m a  ptocesaed in  8a 8tso.pbero 
t 

containing 1 001. percent c h l o t i n e ,  0 . 5  Oal.  potcent 0Xpg.n and 98.5 -1. 

percent holirrm as i n  Ex8mpie 3. 

Watnguide was s a i d  t o  be less th8n 10 dB/h  betwoen 700 and 1100 unto A m n d  

i d e n t i a l  preform was processed for 30 minuter in p a i t i o n  A of tho furnaco in 

a g8s mixture containing 96.5 001. percont h e l i u m ,  1 3  -1. parcent chlorine 

The 8t tenu8t ion of tho t o m i t a n t  optical 

and 0 . 5  vol. percent oxygen. T h i s  prefoxm w8b thma proccaaed tkq l¶  t h e  

raMindex o f  t h e  cycle described i n  Bt8mple 1 in 100 petcent  helium. The 

attenuat ion of t h i s  r e s u i t a n t  waveguide a t  950 nm. was s a i d  t o  be about 100 

dB/b.  (CX-9 (Rx-i004), C O ~ .  1 2 ,  11. 3 6 - 5 0 ] .  

i40. I n  Exampie 5 an optical  waveguide preform-vma formed in 

accordance w i t h  Exampic 2 .  A consol idat ion atmosphere was obtained by 

bubbling 0.5 001. percent oxygen through silicum tetrachloride w i t h  99.5 vo i .  

percent he l ium.  The preform was then consolidated in t h i s  8tmo8pheZe i n  

a c c o r d a x e  w i t h  t h e  s teps  of Example I ,  and formed i n t o  am 0ptfC.l waveguide 
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a8 in k8mph 3. The ,,tenuation of this waveguide w8s ,aid to  b. 1.88 thm 

18 dB/b  ktumen 600 and 1100 nm. except around 950 tam. w h u o  it #I about 23 

dB/km. Impuzitior wre s a i d  t o  m8ke for a s l i g h t l y  hi,ghor attenuation curve 

’ tban tho cur- that resulted in kampler 2 and 3. ( a - 9  (Rx-10041, cor. 12, 

11. 6248, -1. 13,  11. 1-81. 

141. Tho apecification of the ‘454 patent teacbor that hydroxyl 

tamoval, in accord8nce w i t h  the method o f  the patent, occutr a8 the 

chlorine-containing 8tm0SphOZe parses through the interrtico8 of t h e  mot, 

whore it 1ow.rr urter content by cauring hydroxyl ion8 to  b. replacod by 

chlorine io-. 

proform and further -tar removal c8nnot bo accmplisb.6 a f t u  mrf8ce 

rintering of tbe preform h88 occurcod. (CX-9 (RX-1004) col. 9,  If. 55-69, -1. 

It a180 teacher that chlorins panatr8tion into t h e  8oot 

9, 1. 68 to -1. 10, 1. 7). 

.. . 

C. Roaoeution of t h e  (454 Patent 

142. Serial No. 462,962 which led to  the ‘454 patent, -8 fi1.6 

dopondent mothod cl8imr. Iadependont claim 1,  81 origirully filed, road: 

i. 
compriring tbo rtepr of 

In  t h e  mothod of fozming a glars a t t i c l e  

deporiting on r strr t lag mamkr a coating of 
fl.# hydxoiyrir-ptoducad 91.88 SOOt t o  form 
8 aeot preform, 

g1arr layer free from particia tcnandaxier, 
8nd 

8 hape , 

coruolidating said soot preform to a den8e 

forming mid dense qlrrr iaycr into a desired 

8 8 i d  coMoiidation step k i a g  characterized i n  t h 8 t  it 
compr i res 

heating said soot preform to a temperature within 
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the consol idat ion temperature X ~ B -  f o r  a time 
S u f f i c i e n t  to  cause said soot particles t o  
f u n  and fozm a denre glass layer, and 
s isrr l tamously  

s u b j e c t i n g  u i d  soot preform t o  a stxeam of  a 
mbmtantially dry chlorine containing atmosphere, 
M i d  chloxiw poxmeating the i n t e r s t i c e 8  Of said 
.oat pxeform during t b e  cOnSO1idatiOB thereof and 
replacing hydroxyl ions by chlor ine  ions, thereby 
r e s u l t i n g  in a g l a s s  a r t i c l e  t h a t  i s  s u b a t a n t i a l l y  
water-free. (RX-1005, p. 29) 

143. Origi-1 C l a i m  8 in Serial NO. 462,962 is i d e n t i c a l  t o  C l a i m  8 

144. On January 17, 1975, t h e  Patent Ex8mirber rejected a l l  o f  t h e  

claims under 35 P.S.C. 103 OB Nordberg U.S.  Patent 2,326,OSg and BtUning U.S. 

Patent 3,850,602 p l u s  Heraeus et 81. U.S. Patent 2,904,713. The Exminer 

considered it obvious t o  use t h e  c h l o r i n e  containing atmosphere of BruPinq, 

which W8S Said t o  be used f o r  re&cting w i t h  t h e  OH ion X 8 d i C 8 l 8  i n  8n aptk 

campounds a r e  wed t o  rdmore imputities from glass. 

be obvious t o  s u b s t i t u t e  chlor ine  for tba oxidiz ing 8tmorph8r. o f  Nordbetg. 

The Examiner noted t h a t  t h e  glass of Nortdberq -8 slowly p 8 8 O d  tbrouQb t h e  

t t e 8 t i n g  furnace w h i c h  wa8 said t o  meet the l imitatfoam of the more specific 

claims. (Rx-1005, p. 33). 

It waa u i d  t b 8 t  it would 

145. By an 8meadmant drted Apri l  9, 1975, claim 1 w8s mended t o  

read as claim 1 of t h e  '454 patent in irsw in this i n v e s t i g a t i o n  (Ip(-lOOS, 

pp. 42-43). 

146. I n  t h e  8mendment f i l e d  Apri l  9, 1975, it was said t h a t  amended 

claim 1,  after scttirrq f o r t h  the s teps  normslly employed t o  form a glasa 

article  by tbe fhme hydrolysis psocess ,  i B d f C 8 t O S  th.t t h e  COBMJlidrtiOn S t e p  

i s  character ized i n  t h a t  "it comprises" heating the soot ptbform t o  t h e  

conaol idat ioa  tampesaturc and simuitaneously s u b j e c t t n g  t h e  Wot preform t o  a 

stream o f  a s u b a t a n t i a l i y  dry chlorine containing atolosphere. (RX-1005, p. 
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451. 

147. In t h e  amondement f i l e d  April  9, 1975 it -8 argu.6 tbat tho 

Bzuning p8tent nukes no mantion o f  O p t i c a l  fiber81 t h a t  it teach88 8 method o f  

fozmiag M t s  ghrr from auartz  crystal granuies by f i r a t  mixing t h e  gzanuler 

a t  an elevated temporatuxe w i t h  one o f  the follovinq ultrr 

sodim c h l o r i d e ,  sodium !bromide, sodium n i t r a t e ,  l i t h i u m  chlorid., potauium 

c h l o r i d e ,  magnesium c h l o r i d e ,  calcium chloride, rtzonti\ta, cbiorido, and s i l v e r  

n i t r a t e ,  or mixtures thereof; t h a t  t h i s  ptOCe88 could aot k petforsod 

simultaneously with t h e  consolidation o f  t h e  U u a r t X  crystal granule8 i n t o  a 

dame glans M y  siace t h e  granules treated in tho 8 f o t O S 8 a t i d  auanrr at0 

contamirutd w i t h  t r a c e s  o f  881t Vapor w h i c h  var ld  xonrft in tb. fo-tion of 

bubble8 in t h e  a r t t  glars during t h e  melting ptocemr; tfnt to  r h  any 

doubt a0 to  the  a p p l i c a b i l i t y  o f  t h e  Btuning patent  to  tb. claimed pZOc.Oar 

claim 1 has h e n  mended to  s t a t e  t h a t  t h e  dry &fori- containing atmomphoto 

modi= f l u o r i d e ,  

is 8ub8t8nt ia l ly  free f h  COnt8miMnt8 tb8t a d  8dV82#8fy aff& th. 

optical p t o p e r t i e s  of t h e  glasr a r t i c l e ;  tbt bc8ucl .  of t h i r  utt 

contamination, t h e  Btuning method r w u i r e r  the additioarl at- of C X a r i r r g  

ontat  apar-fzee gas such as dry oxygen or tdtrdg.rr over t h 8  g r d U 8  8t a 

elovated temperature: t h a t  it i s  only a f t e r  tlm grerrulea bo, hen mind wftb 

salt  .¶ad ffoad.6 w i t h  t h e  dry 0xyg.n or nitrop.n tbat tbe 6dtiag i 8  

perforwd; t R 8 t  vhereas t h e  Bruning patent employ0 a three-8t.p motbad 0s 

purifying Q U 8 X t Z  and forming r wlid body, claim i result8 i n  th. 8imUltrmOOW 

p u r i f i c a t i o n  of tbe soot preform and consalidatiorr thereof into 8 g h u  

a x t i c h r  t h a t  a c c o r d i n q i y  t h e  Bruning patent  doe8 not t e 8 c h  "optic f1b.r 

ghr8"  or a chlorine containinq atmomphexe of the typo sei forth in fbs 

claimod s u b j e c t  matter .  (PX-iOOS, pp. 46-47). . 

148. In the  amendment f i i e d  Apr i l  9 ,  1975, 

w h i l e  the Examiner c i t e d  the Herreus et  rl. patent  am 

Cotpfrrg argued t h 8 t  

teaching that m8ny 
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chlorine conpounds arc used to remove impurities f r a I  gla$s,  the De Luca 

claimed process employs a chlotine atmo8phete for removing hydroxyl ion8 only 

during colualfd8tion of the soot preform; that Heraeus e t  al. teach the ure of 

chiorino OX other halogen8 t o  render harmless or eliminate impurities i n  

gain8 o f  “rock cryrtals” as they a r e  strewn upon t h e  surface of a cylinder; 

that it i s  st8ted a t  c o l a n  4 ,  lines 30 and following of that patent that it 

i s  not sufficient t o  meit and process the ourttz g h S S  in a ch&r expored t o  

a certrin chiorine g8s pressure; that it i s  necesrury t o  .upply chlorine g4r 

t o  the processed surface i n  such a manner that t h e  chiorine molecules surround 

and envelop t h e  cnurtz particier  shortly before and during t h e i r  melting and 

during build-up of t h e  a r t 2  glass body: that therefore, the speed w i t h  which 

chlorine, or gases y i e l d i n g  chlorine are supplied, m a t  a t  I e 4 r t ” k  m a l  t o  

the speed of t h e  heating flune; that t h e  Herreur et  41. process ir  more 

closely related t o  t h e  process of  forming a mot preform wberein particle8 of 

glass soot from a flune’are b u i l t  up on a start ing momkr; that tho D. Luca 

method in irsue dif fers  from that of the Heraeus et  81. pateat in  that a f ter  

t h e  soot preform is f o r d  by the flame hydroiyris procesr it is subjected t o  

a Stre4m of dry chlorine during consolidation; t h 8 t  8s shown in t h e  Pigute 3 

furnace of t h e  De Luca specification t h e  dry chlorine cantr ining atmo8pheXe is 

merely fed  t o  the bottom of a cotr8OlidatiOn furnace, and it i s  not tmceauxy 

that t h e  chlorine be directed w i t h  h i g h  8paed into the soot preform during the 

form8tion thereof; that the manner i n  w h i c h  the glass body i s  formed dictate8 

t h e  particulax method by which hydroxyl ions can be removed therefrom; that 

t h e  flame hydroiysis pxocess of the De Luca invention is dissimilar from that 

of t h e  Herleu8 e t  ai. patent wheteby uuartt g l a s s  powder is  dropped Onto a 

auartz glass nucieus upon which a glass body i s  b u i l t  up; that it is stated in 

t h e  De Luca specification that even though chlorine containing campounds such  

as S i C l q  are  employed in the flame hydrolysis process t o  form silica 
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containing roat'pzeform8, the chlorine present in those chlorine containing 

compound8 do08 Bot r e m t t  in the fotmation of water-free wot; that further 

evidence of tba 8ub8turtial dirsirnilatitles between the claimed Do Luca method 

and that  of tho Roraour e t  al. patent l i e 8  in the teaching of that patont, a t  

col. 3 ,  11. 5 88d fOl lWing  and a t  C O l .  7. 11. 14 .ad fo l lwing ,  that mall 

amount8 of hydxogen in  the chiorim atmosphere in geaaralfy of 8dvmt8g. which 

indicatea that t h e  reactivity of chlorine 9.8 w i t h  hpuritior pxorent i n  the 

rock crystal can be increased by introduction a t  t h e  WIP. ti# of mall 

~mouatr of hydrogea; that the De Luc~ specificatiota indicates t b 8 t  bydxog.n 

Nordberg relied on by the Patent %miner -8 om of . the  patent. citod i n  the 

De Luca rpecification under the heading "Bmckgxound of  t h e  Ia.rrrtiopm 88 

i11U8ttating the flame hyd201y8i8 procorn.; th8t  t h e  N O r d k Z g  teach08 

that soot may be conmiidatad in an oxygen atmorphoret that 8ub8oauent to t h e  

Nordberg intnntian it -8 found t h 8 t  oxygen -8 unable t o  prooib. g1.u body 

having a sufficeintly iow beta value, and various techniauea mxe tberofore 

6atploy.d to reduce the amount of water in firm hydxolyrir probuc.6 gf.88; 

t h a t  copending a p p l i c ~ t i o n  Sexial No. 239,742 cited in the 8pecification (-1. 

2 1. 58 of '454 patent) m p i V 8  a consolidation atmosphere of nittogen, 

. I  

helium, neon 02 rtgon; t h a t  i n  cophnding application S e t i r l  No. 239,746, cited 

i n  the specification (coi. 2 ,  1. 66 of '-454 patent) the soot prefotm i 8  piaced 
-5 i n  a chamber evacuated to  less than 10 Torr; that none of the r.feXer~c.8 
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of record teach t h e  euulvalence of chlorine urd oxygen a8 tbe coMo~id8tfoe  . 

8tmorpbero; that oxygen i 8  not eauivalent t o  c h l O r i w  for t h e  purpose of 

removing mter fxaaP a aoot preform duting comolidation t.hetcof. 

49). 

(RX-1005, p. 

150. I n  t h e  amendment f i l ed  Apr i l  9, 1975, Corning argued that t h e  

Patent &.miner ignored mow of t h e  dependent clrims; t h 8 t  claim 8 w h i c h  is i n  

i sme in this investigrtion, s tates  t h e  aoot has 8 h i g h  si l ica  content and t h e  

step of he8ting compri8es subjecting t h i r  soot preform t o  8 mutimum 

temperature in the range of l200-i700 C ;  that none of t h e  references of  

record teach t h e  step of subjecting a porous silic8 body t o  a chlorine 

containing rtmo8phere a t  a temperrture in  t h i r  trnge. 

0 

(RX-1005, pp. 49-50). 

151. On July 1,  1975 t h e  k8miner indicated tb8t  all of  the cl8im8 

i n  tbo '454 applfc8tion wete allow8ble in view of t h e  mn&oat filed on Apt i l  

9, 1975. (Rx-1005, p. 51) .  

152. On 

'454 patent in t h e  

9 August 5, 1975 8 notice of allowance wet. mailed and tho 

(RX-1005, p. 52; C-9 (RX-1004)). 

VII .  The Puking of  t h e  '915 Invention 

153. Inventox Robert D. Mauror received 8 Bachelor of  Science in 

Physics in 1948 8nd 8 Ph. 0. i n  Physics in 1951. I n  1952 h e  joined Cotning 8 

88 Phy8ici.t and has been empioyed by Cotning since 1952. Ee was 8pointed 

M.Mger of Applied Physics  Rerearch i n  1963 8nb M.rugex, Spacial Projects  i n  

1976. O x .  hurer was appointed t o  t h e  position he now holds, Rcse8tCh Peliow, 

in 1978. (Murex C X - i ,  paras 6 ,  7 ) .  

154. In 1966, Corning was contacted by t h e  B x i t i n h  Post Office fOt 

h e l p  in its search for a useful long distance ligbt guiding stxuctuxe.  The 

I 
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p8X.e. 22-23). 

155. In pursulng t h i r  tenarch, D r .  IU\u8r d 8 c i l k d  to in+..tig.fa 

the propertiem of 8nd t o  evaluate v8riou8 Corning gl8smr fox mch uao. 

t h 8 t  time, Corning m8nuf8ctuxed, mng mmy other  9188H8r 8 pur8 fuUd .iuco 

A t  

gl888. 

8pplic8tiOn8 where ruch trrnsparency w.8 aeededr for example, in certain 

mi8 gl.88 had good ultr8viol.t  tt8arrp.xency 8nd u8r u..d for 

optic81 inatruwnts. 

U.S.  P 8 t O n t  2,272,942 (CX-23). 

It v1s m8de by 8 process ouch am i 8  dercrikd i B  Wd8 
c 

Corning 8i80 m8nuf8ctured 8 tit8ai8-dOpd 

silic8 91888, t h e  titmi8 content o f  w h i c h  -8 .bout n (Code 7971). -8 f 8 c t  

t h 8 t  glasses c o u i d  be formed i n  the titrni8-rilic8 sy8t.m V8l known, for 
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U.S. Patent 2,326,059 (CX-251, certain of them glasses were kam to have 

talercop. mitror blanks, where superior dimen8ion8l s tab i l i ty  w.6 remixed. 

It -8 n o t r  however, sold or used for l i g h t  tranSntiSrion app1ications. 

(P(rurer CX-1, p8rr. 24;.M.cedo RPX-103A p8ra. 34). 

156. Prior t o  1970, Optical f ib028  Wre Used t o  t X . M d t  u1 image 

O r  l i g h t  for il lmizmtion, e.g., i n  medical p r o k i .  Such optical fibers are 

referred to as conventionai optical fiber. or fiber O p t i c 8  and could transmit 

col. 1 ,  11. 12-60, col. 7, 11. 36-45; M.ced0, Tr. 2788-89, 2803-05). 

157. or. muxrr m a  i n i t i a l l y  skeptical about tbe applicability of 

pure silica and titUaia-SiliC8 gl8SM8 for  U M  i n  optic81 uaveguide fiberr. 

h x a  fused s i l i c a  vas known to  h a v e  a relative1y low attenuation, but it a l m  

had t h e  lowort index of refraction of  uay practical  glas8 then known t o  him. 

t 

T ! l U l r  h e  did not know whether pure f u s e d  silica gl.88 po88.880d t h e  proper 

optical UUalfth8 for t r a t l S l l l i S 8 i ~  O f  l i g h t  taym in f i b 8 Z : r  and it V.8 8180 

not apprent t o  him w i t h  what a pure fused s i l i c a  core could be clad w h i c h  

would h8ve a yet lower index of refraction. In considering glasres 88 

potential candidates for optical vaveguides fibersr he h8d no re88on t o  eXpOCt 

t h 8 t  pure fused silica glass, i e t    OM titania-doped silica glass,  would have 

s u f f i c i e n t l y  low attenuation t o  be effective in a iou 108s optical waveguide 

f i k r .  (P(rUter CX-i  para. 2 5 ) .  

1'58. I n  addizion t o  these uncertainties (F? 1571, pure fused milica 

and titania-doped si i ica  ueze uruttxactive am candidates for optical waveguide 

fibers for a number of  Leasoris, inc iuding t h e  fact  that they reauircd a higher 

working temperature then conventional soda-lime-silica qfas8es (2000 C. 0. 
'0 
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1000°c. 1. There also oxiated a lack of knowledge aa t o  othor optical 

properties of 8uch gfa8Hbr auch aa light acatteting and abozption. (Clrruor 

CX-I p.28. 26) 

1S9. Doapito there negative indication8 (PF 158) br. murex 

glarreo and thought of t h e  idea of tuing.pUr0 fuaed # i l k 8  for tho cladding 

Ie8pxeaented 8 ~ 0 n t t 8 d i C t O Z y  8pprO8Ch, 8 h C O  h i 8  prim0 ObjOCtiw V.8 t o  fiad & 

cor. w i t h  suitable optical properties and low attonuation. 

f w d  silica cote could be oxpected t o  incro88e tho attonuation t o  8n 

080 of a d o p d  

si1ica-titania g1mm ciad w i t h  "Spectrosii' synthetic ri1ic8. O r .  M8uror on 

July 18, 1967 t e p o x t e d  that t i tan ia  dopod s i l i c r  caxe-pure rilica c h d d i a g  

fiber h8d beon measured fox optical attenuation and once 8g8in thete were 

large lo88e8, about 0 . 1  cm , due ptimarily t o  abmotption. It -8 mid 

t h 8 t  t h i 8  h i g h  abeotption was not i n  the stating m t a r i a l  8nd i t 8  origin 
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needed t o  be further  -aced down. (MAuxer CX-1, -2.. 2 Y ;  CX-28; 

CX-31; CX-32; CX-33; Murex h. 126-1321, 

161. The glarrer used by Dr. Rank Z i m r  when be w8s f 

C X - 2 9 ;  C-30; . 

x s t  aa.:ed by 
' 

DX. murex  t o  d2.w a fibu w i t h  Q pure fused silica c1addiag and Q t i tanfa 

doped fumd ri l ic8 core were Corning code 7971 g l a r e  and Corning code 7940 

g1.88. There g188-S Wete made bow th8 prior t o  when DZ. MlUter m8de h i 8  

reuuest o f  DIE. Zim8r. Also neither Dr. S c h u l t t  nor Dr. H8uxer were t h e  

inventors of these g1.a-s. ( M u t e r  Tz. 132-1431. 

162. An interma1 Corning marno dated 9/11/67 by C.G. Ponrtad, Jr. 

and 8pptOV.d by DX. X . U r O r  refer# t o  f a b t i c 8 t i o n  O f  waveguide f i k r 8 .  Rem 

t h e  rtudy,  "iosrer" urd mode e x c i t a t i o n  were u i d  t o  deserve the m o r t  

a t t e n t i o n  in  t h e  near future.  Under experiment81 I t U d i . 8 ,  mo88urrawntr of 

tot81 and side lorrer in-  f i b e r  rim -1.8 of 8a unclad rilic8 fikt dr8va 

from a rod of Corning 7940 gl.88 by D r  . R&nk Z i ~ x  and a fiber w i t h  Corning 

7 9 n  u~~-riiica core a d  t h i n  s p c t r o r i i  S i l i C 8  cl8dding d18m by DX. Zirrr 

fruo a core formed from two concentr i c  ~ylfBdeX8 were d i 8 ~ ~ 8 8 . d  ( a - 3 4 ,  

3003923, P003934, P003935). 

163. During 1967 a t  Catning hro fikr8 of t i t 8 a 8 - d a p . d  fumd 

silica were made by t h e  rod-in-tuk method -- i n  which a rod of t i tani84oped 

fured 

glaar  for &.wing i n t o  a fiber -- and thete w88 exten8ive  ev&lu8tion of each. 

mom Nottember 1967 t o  Janucrty 1968, work by Dr. M8urex's co-worker8 

continued. (murex  CX-1, p.r.8. 29-30: CX-28; CX-29; CX-30; CX-31; CX-32; 

ex-33 ;  Qt-34; Mluxet, Tr.  126-32).  

O h 8 8  ~ 8 8  phcdd iMi& 8 tube of  pure f w d  S i l i C 8  cladding 

164. Inventor Peter C .  S c h u l t z  received Q B8chelor of Science 

degree in Cermic Engineering and a minor is N U C h 8 1  Engineering i n  i 9 6 4 .  

1968 he received Q Ph.D. in Cetamic Science with 8 minor i n  X-R8y Analysis. 

He jo ined Corning as a Senior Rere8rch Ceramist in t h e  G l a r r  Chamfst tY 

In 
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msearch Department in August 1967. D r .  S c h u l t t  l o f t  Corning t o  become Vico 

R 0 8 i d - t  of a ' n a r c h  C Development for Sp.ch8n Corporatiom in July 1984 

(SchultZ a - 2 ,  p.188. I ,  5 ,  6 ) .  

165. Shortly aftor Dr. S c h u l t t  joinod Corning in Auguat 1967, h e  

kcam involved in Corning's optical wareguide fikt re8earch. He -8 

pr in icpa l ly  rerponrible for identifying differont por8ible doped f u n d  s i l i c a  

gla88e8, containing both t i tania and oth.2 dOpant.8, rad tho fabrication of  

optical -reguide fiber preformr containing s u c h  doped , i l k 8  gIa8808. He 

a180 codoreloped a method O f  making such f i b 2 8  by ff8m hydrolyrir 

depo8ition of doped fu8ed s i l i c a  on t h e  in8ide of a f u n d  rificr tub., rhich 

#I subseuuontly dram into 8x1 optical U8Vmido f i k z .  (?buror Q-I, para. 

166. Diroct vi tr i f icat ion ox b o d 0  proce8 18 8 t.cbrriaua i n  which 

St8tting vapors ate parred into a flame aad xeact in #a flam t o  foa finm 

gla.8 particles called :oat w i t h  t h e  root froas tb. IflP. king d8pmit.d 

directly into a furnace a t  a h i g h  tomporturo, i .0 .  ttm loot w i l l  mator 

directly into - l i d  pi-  O f  91.88. ( S h u l t t  Tr. 226) .  

167. The tetm "FOG" at  Corning meant fibor optic gUid0. Th. tam 

-8 u u d  for ray experiment i n  which C O I n f D q  -8 trging to mke 8n optic81 

waveguide preform. ( S c h u l t t  h. 228) .  

168. Dz. S c h u i t z ' s  i n i t i a l  work a t  Corning inoolcnd the axpIoratiOn 

of now gfamnr bared upon fused  silica. The work, which  iavolv.6 t h e  

fabrication of fured silica q h S M S  w i t h  VariOU8 additive8 ard tb8 8Mrp8i8 

and charactoriz8tfon of the Dew glasaes so formed, c0nt inu.d for a n-Z o f  

year8 thereaftor -- at hr8t until M y  of 1970. ( S c h u l t t  Q-2. p.28. 8 ) .  

169. Shoxtiy r f t c t  Dx.  S c h u l t z ' s  arrival a t  Corning, he fe81n.d of 

D X .  M8uzer's prior work on the production of optical mvoguidc f i k 1 8  w i t h  a 

titanir-doped fused silica coxc and,a putc fused s i l i c a  cladding. 



Schultt k c m  inWlVed in Corning'8 march for a lw lor8 guide fox light 

Y.008. ( W t S  a-2 para. 9 ) .  

170. Much of Dr. Schulta'r .xplOrrtory work i8 producing bulk 

glaarar w.8 performed uiing the flam hydzolysis techniuue. -red on this 

techniaue, in early 1968, he attempted to cort the inside mrfac8 of a pure 

fu8ed silica tube with a titanir-doped fusad silica soot ptoduced by f l m e  

hydrolysir. This soot was to form the core of the fiber to bo drawn from the 

canpoaite tu& and 8- SttUctUZO. 

production motbod could h. 8UCCO88fUl. (SchUltt CX-2, pur. 1 0 ) .  

It soon kc.# 8pp.rOnt that thir  

171. Dt. Schultz'r l8boZ8tOty ootebook fram 9/l/67 to 12/20/68 

disclone8 h i 8  first ontry dealing with the making.of optical nvoguidos d8t.d 

Tho p8rticul8r variation w e d  -8 a d i r e  Vitrification tOChnfUU0 whore #OOt 

th8t ni formed in the flame -8 depa8ited and directly vitrified imido of a 

furtmco at a high temperatuxc. Dr. Schultz'r l88t att- to mako a direct 

vitrified mvoguide blank w88 on Apxil 0, 1968. (CX-39; Scbultt h. pp. 

223-2261. 

. 

172. Dr. Schuitz on April 8, 1968 in hi8 notobook described another 

variant of th. f t a  hydzolysis techniuue in which the soot -8 depo8ited on 

the imide mrface of a tu& a8 a pawdex and then reparrtely, at a lornr 

temperature, rintered to make a solid ghss hyer .  It in not a direct 

vertification because uhesr the soot came out of the flame, the temperature of 

the target that it hit waa vezy iow do there was oaly deporited a powder 

rather than "sintering together and making a solid piece of 91888". 

i 

That 

gene2.i procesr of depositing.the sOot in a tube and then rukeuuently 



rintering it 8t'r low2 tampet8ture v8s conducted for at lu8t the next yo81 

a t  Corning. (CX-39; Scbultt TI. 226-28).  

173. Rrrr 10 KK; in Schultz'r notebook zeftrs to hotding 8 fund 

T?Je dopd silica 8 i l i c 8  gfam8 trrk in ftont of  a flame hydtolyrir butnor. 

hoh of tbe tube 8nd depositad as a powder on the iruide wall of the tube. 

Then the tube with the soot iayer on it war heatod repeately a0 th8t the mot 

vould atex to make 8 solid glass laye1 of doped 8 i l i C 8  which y.8 then &8vn 

down untii the hole in the middle collap8ed 8nd there V.8 formed 8 fiber that 

had a core of doped SiliC8 (SiliC8-titanf8) a8 the fm.1 layex, .ad a chbdfng 

of fu8ed silica which -8 the strrting tube. (CX-39; Schuftz Tr. pp. 288-230). 

i 7 4 .  Run 1 0  FOG involved tbe b l a  th8t led to fiber ubi& -8 

250 dB per kilaneter. Schultr'r notebook on Run 10 PUG rotor8 to 6 blank 

SI-AD. 

Sl-AD when he de8ctikd dx8wing it into fiber 88 1-73. 

the fikt u8ed the 8- cod. number 1-73 fox tho fiber: to de8ctib. h i 8  

I#a8UXement which was 250 dB'8 per kifometez. (CX-39, P. 34%; a 4 4 8  P. 

28431; CX-46* P. 007393, P. 007394; CX-SO; Scbultz h. 734-2151. 

Dr. Zimar, who prepared the narting tube u8ed tba 8mo cob. a-r 
t 

Or .  li.ck, rho wrmted 

i 7 5 .  O r .  Schultr'8 work in February 1968 Y.8 his fir8t 8ttapt to 

produco an 0ptic.i w8oaguidt fiber by deporitiing f l m  hybtolyri8-pr0dUc.d 

pur0 

mteriaf. Or. Schultz'r April i968  work v.8 hi8 first 8tt-t to coat tho 

f w d  8 i l i C 8  a tht outSi& of 8 tit8nia-daptd fund 8ifiC8 rod Of core 

imido 8urcfrce of 8 pure fused SiliC8 t u b  with tit8d8dap.d fund 

8-t produced by f i a m  h y d z o i y s i s .  

fiber to be drawn from the composite tube 8nd soot 8trUCtUrO. 

c 

This soot -8 to form tho COXe Of t h  

Scbultr CX-Z8 

p . 1 8 ~ .  10-11; CX-39, pp. 79 et sea; Schultz, h. 223-28). 

i 7 6 .  Additionai work by O x .  Schultz continued, 8n& on AUgUrt 1 ,  

i 9 6 8 ,  the titaaia-doped fused silica fikr.&awn fraa r prefoxm ptodpcad b?r , 
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Dx. SCbU1tt U 8 8 ' m t a 8 U X k ;  t o  have aLI attetlu8tiOn O f  apprt..,mately 250 dB/km (FP 

172) .  (Schultz  CX-2,, para.. 10-13: CX-39, pp. 78  e t  8eu; 41-43; CX-44; 

CX-16; 41-48; CX-SO; CX-51; S c h u l t z ,  h. 228-45).  , 

177. A report dated Auguat 8 ,  1968 by D r .  MIurer under t h e  

subheading a % t i C 8 i  W8ve Guide8 - D. B. Mck" 8 t 8 t e d  t h a t  the  f i x 8 t  8Ucce8sfUf. 

M B U f 8 C t U I e  O f  8 waveguide from tubing ha8 0VerC-e "big W O Z t 8 i B l y  in 0- 

program" 

t h i s  method of b h n k  manufacture which -8 previou8ly unproved; t h 8 t  

It m a  stated t h a t  Corning's entire f u t u r e  plaaaing was bared on 

perfoznunce of t h i 8  guide a t  attenuation about 250 dB/lQI V.S very good. 

problems with l a r g e  r c a t t e t i n g  centers -re u i d  t o  rem8in. 

Some 

(CX-SO). 

178. D r .  S c h u l t t  i n  a report  dated 8/8/68 8Iad und.r the mbberdingr 

"F18me Hydxo1yria Re8earch" and "Wave Guide Blank8" 8 t a t e d  a blank produced by 

t h e  f18me hydr01y8i8 depo8it ion O f  Si02-TiOZ 8 O O t  Onto tb. intut mrf8Ce 

of 8 f u n d  8 f l i C a  tuba -8 8ucceraful iy  rOdr8m fBt0 W8- guide f i b s  by 01. 

E. Zinur; t h a t  t h e  f ikr  had the propex core/cladding dimetar rat io  and 

i 7 9 .  Pibet 1-73 prodwed from FOG lo 9188 a u s e f u l  fiber; it could 

coemunicate i n f O r m 8 t i a ;  it It88 8 SfBglO mode fib81 8nd it b8d te880nrbie 

attenuation. (Schultz  h. 245) .  

180. Until a t  le88t IUy of 1970, a portion o f  Dr. Schuitz'8 

re808rch effort was cont inual ly  d i r e c t e d  t o  t h e  preparation of  root-contr ining 

preform8 of V 8 X i O U 8  doped fused  silica gia88eS for fiber production. (Schultz  

181. The fieforms ptoduced unt i l  a t  lm8t M8y of 1970 were &awn 

i n t o  fibers undex t h e  d i r e c t i o n  of Dr. R8nk Zim8r.  COtBiBg'8 D t . ' D a m i d  8. 

Keck W.8 t h e n  t y p i c a i i y  responsibie fox t h e  me88uremcat and Chat8CteXiZ8tiOn 
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182. AS reportad in progrear report for period # 1 ,  1970 by 

January 25,  1970,  tbe attenurtion o f  o p t i c a l  w8veuider has boon dropped by 

over tro orders  of magnitude. It war s a i d  t h e n  that t h e  final  s t e p  came with 

8 p t a p . r l y  h . a t - t r 0 8 t e d - t i t 8 n h  doped Silica COX0 w8veguide. ThO bs8t 

- 8 N Z - t ,  performod 8 26 meter P i e c e ,  She-d 8 t t O n U 8 t i O n  O f  2f dB/b 

w i t h  8 standard devir t ion  of about 2 5 aS/h.  Am to  8 matbod of obtaining t h e  

a p e c t r a l  response of the w8oeguide~,  extenrive at8 had ken t8ken on both t h e  

3 portent 8nd 5.25 patcent  tft&!lh WaVegUidO 88 8 fucti- Of k a t  t X O . u & l t  

time. The del ivery ayatem for aluminum oxide d0p.d #veguider uas being 

i83. O r .  Schultz  and P.W. Voorhees in h i g h l i g h t 8  period 1,  datod 

J8tlUZy 26, 1970,  reported t h a t  an Optic81 #Veguide h 8 V h g  8 core gh8S 

campoaftion of 3 wt .% TiO2-SIOZ #a 8UCCO88fa1y ptoduced Wfrrg t)N f1m 

soot procear; t h 8 t  rf ter  proper h e 8 t  tre8twnt by O r .  D.B. Abck, this f i k r  
* 

oxhibi tod tbe lowsst &ttenuation ob8orvod t o  d8te o f  20 dBm, rhicb -8 t h e  

p r o j e c t  goal .et up 3 years  ago for a practical #v.grrib. apt-; tbat a 

uniuue therm81 expansion phenaawaon h.8 beon ob8orVed i n  8 C h a r  15 W t . %  

T i 0  -Si0 g h 8 S  which before 8 ~ ~ i 8 8 l i n g  h 8 8  8 1h8.2 

from -lOO°C t o  +7OO0C w i t h  8 c ~ o f f i C i O r ~ t  of -4 X 10 

2 2  
-7 0 / C ,  uheroa8 

after antm8ling t h e  expansion in t h i s  temperature r8nq. V.S both 1irw.r and 

-7 0 positivo (coefficient = +10 x 10 / C).  It war s r i d  tht t h i a  Latter 

91888 i 8  amat the end point  for h o m g e B e O U 8  g l a s s  forortian in t h i s  S y S t O m  (16 

184. Corning's amst conairtent ruccerres i n  the production of 

o p t i c 8 1  waveguide fibers prior t o  my 1970 were 8chieVed primarily with an 
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f w d  8 i l i C 8 .  ~ ~ U X O X  CX-1, -28. 32,  S c h u l t t  CX-2, para. 15'; CX-54, p. 3). 

18s. A report dated March 4, 1970 by Dr. M.urer on p t o j e c t  review 

mwting to t  fundamental physics s t a t e d  under t h e  subheading 'Acomplirhnmnts* 

. .  

. .  

'prfm8ry work t h i s  year h8s been on a i t e r i n g  t h e  core glass 
coeposi t ion in t h e  waveguide in an attempt t o  reduce the 
attenuation.  The WaVeguideS have been made via t h e  t h i n  f i l m  
techniaw and the core g l a s 8  campositioar have included TiO2, 
A1203 and 2x02 doped s i l i c a .  
The composition 5% Ti02-95% Si02 ha8 k e n  t h e  most c o M i S t 8 n t  
performer, regularly giving attenuat ions  of  ... [about] 70 d b m ,  
a f t e r  proper heat treatment,  in lengths 86 long a8 90 meters. Oae 
of these guides exhibited . . . [about] 1.68 trata8ais~ian 0-2 a 200 
meter prthlen-h. AI203 doped Silic. waveguider h8ve not 
performed as well a8 expected, remaining a t  400-500 db/km 
attenuat ion.  They rewire a~ h e 8 t  tzeatment,  howwet .  It i a  
believed t h a t  t h e  high'attenuation is &w t o  ?e2+ absorption 8nd 
steps a r e  k i n g  t8ken t o  remove t h e  murce of this contminatiom. 
2202 doped si i ica has not y e t  been m8de into a waveguide dor to  
fai lure of t h e  2202 soot t o  s i n t c t  during redraw. 
caahposition s t i l i  remaim an attractive pxoapect due t o  tba single 
oxid8tion s t 8 p  of  Z r .  
about 3% has produced an attenuat ion of a b u t  20 dbm after ptopet 
h e 8 t  treatment.  
be achieved. A 8ubreuuent waveguide w i t h  the - caraporition i 8  
pre8ent ly  being evaluated. Preliminary data sbws an attonuation of 
about 45 dbFm. 
The special response of theme tmveguider is k i n g  meamred t o  

reasons for h i g h  at tenuat ions .  This wotk w i l l  contiaue.a (CX-54). 

This cote 

A reduction of tbo T i 0 2  coneanttation t o  

This  r u b s t a n t i a l l y  demonstrates tht out goal cui  

88Cert8in t h e  beat  OpOt8tfOn regions and t o  a id  i n  i d 0 n t i f y h g  

186. As of my of 1970, Dr. M.urer and Dr. S c h u l t r  had not y e t  
. ;  

experimented w i t h  dopant m 8 t e r i a l r  which decre8red t h e  index of r e f r a c t i o n  of 

pure fused silica. Theiz direct testimony was that  such materials were well 
1 .  

within their concept of the invention ambodied by t h e  '91s pateat (Wlurer Cx-1 

p t 8 .  34; S C b U l t Z  a - 2 ,  p.2.. 2 0 ) .  

187. From the work performed a8 of May o f  1970, Dr. Maurer and Dr. 

Schultz believed t h e r e  were c e r t a i n  adVant8geS t o  the u8e of  no more than 

approxiamtcly is% by weight of dopant material. 

not produced a p 8 r t i C U i l I i y  useful f i b e r  containing more than that 8mOuat of 

Prior t o  t h a t  date, they had 



"Ao rocontly 81 h a t  f a l l ,  a t tenuat ion  a11 but 
e1iatut.d f i k X  Optic8  fXm COn8id.t8tiOn 88 

tx8nsmimion medium. Writing in t h e  proceeding8 of  
tho I= 188t October, Nil0 Lindgren O f  TclChnaIOgY 
Carmnuaic8tion I n c . ,  N e w  York,  r88eXted: ' A t  t h e  
present t h o ,  t h e  glass used i n  fiber optics is Vory 
iO88yt mounting t o  a decibel pex mater 8t  t h e  voty 
best. In 8 C t u 8 l i t y ,  w i t h  present 91888es, the 108888 
would .mount t o  thousand8 of dccikis  per milo, which 
mke8 t h e  material c le8xiy  un8uit8ble for 
long-dist8nca tX8nSUliS8iOn.' 
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But by t h e  next month, Robert 0. Mauretr, 
--gar O f  t h e  A p p l i e d  Physics  R O 8 O A r c h  Group at  
Cotning GI888 Works, Corning, N.Y., reported two 
30=wter Hctioru of fiber o p t i c  waveguide w i t h  a 
total at tenuat ion o f  20 dB/km a t  t h e  6,328-anq8trom 
wavelength. Several fibers wete loaned t o  
reuarcher8 a t  the B r i t i s h  Port Office, London, and 
cNpp1i.d t o  Bell U b o r a t o t i t s ,  Murray Hill, N.J. 
They confirmed Murex 'a, wauurements. 

system8 derigaers wete waiting f o r . .  (mharis  added) 
This -8 t h e  breakthrough many c o n m ~ c a t i o r u  

( C o o p e r  CX-7, para. 32; CX-82; CX-81)). 
191. Another a r t i c l e ,  e n t i t l e d  "Comunicating on a Barn of  L ight , "  

publiahed i n  t h e  March 1973 i s h  of Fortune, suuamrired the r i t u r t i o n  a8 

follow8 (p. 120):  

A few l a b r a t o t i e s  here and abroard maintained an 
i n t e r e s t  i n , t r y i n g  t o  improve ... fibers, but for 
f i v e  years t h e  movement was 80 slow and the reuuired 
degxea of p e r f e c t i o n  so e l U 8 i V e  t h 8 t  the t88k 88.8.d 
hopele88. 

Breaching t h e  20-decibel barrier 
Late in 1910, Corning Gla8s announced t h e  
~ a b o r a t o r y  de&lopmeat of an optical fiber in 
which t h e  l i g h t  1088 was reduced t o  20 decibel8 
per kilometer or lesr. A t  t h i 6  critical Level 
gla8s fibers could begin t o  be conridered 
competit ive w i t h  metal wire#, cable., and 
microvave r t l a  y . 

(Cooper CX-7, para. 32; CX-85). 
192. An article  e n t i t l e d  "Optical Fiber8 for 

COIIIPULIication," published i n  t h e  November 1973 isme of 

The Radio 8nd Television Engineer, stated (p. 655): 

The last  doubts about t h e  uaefulnes6 of fibres fot  
long-distance tr8rmmission of  l i g h t  Yare di8peUed i n  
1970 when Corning Glass Wotks produced a fibre Whore 
1088 -8 20 dB/km a t  t h e  fxccruency o f  tbe helium-neon 
l88er, 0.6328 urn. Since t h i s  spectacular 
breakthrough f i b t e  iosses have been reduced 
steadily." (footrrote omitted) 

(Cooper CX-7 para. 3 2 ;  C X - 8 4 ) .  

193. Simiiarly, n i l i t r  e t  a i .  of -11 Labratoria8 recogaizod the 

impottance of Corning 's  advance, irr  an art ic le  e n t i t l e d  ?R08earch Iroward 
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Optical-Fiber Transmis,,on Systems, Part I: The Transm,,sion Medium," 

published in the December 1973 Proceedings of the I E E  (p. 1704): 

The breakthrough came in 1970 when Kapron, Keck, and 
Maurer of Corning Glass Works announced the 
achieyement 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 commercially in the world are formed with doped fused silica. 

least a portion of these fibers are covered by the claims of the '915 patent. 

At 

The invention of the '915 patent has led to a multimilion dollar industry 

where fifteen years ago there was no industry at all. (hurer CH-1, para. 38). 

195. The growth and developaent of the optical waveguide fiber 

market industry is demonstrated by the increase in Corning's sales. ?or 

example, in 1980, Corning sold kilannters of optical 

waveguide fiber. In 1981, Corning sold kilmeters 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 grad& index optical waveguide fiber and Corning's type 1508 

multimode graded index optical waveguide fiber are not made under the '915 

patent, Corning's type 1521 single rode fiber and its type 1517 multimode 

graded index fiber are covered by the '915 patent. 

sales includes fiber covered under the '915 patent. (Duke CX-322, para. 30; 

Bence Corning's current 

Wrisley CX-6, paras. 4-81 

196. Licensees under the '915 patent include ATLT, SpecTran 

Corporation, ITT, Northern Telecom, Le8 Cables de Lyon, Fibres Optiques, BICC 
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Limited,  F i b r e  O t t i c h e  ,nd N.V. P h i l i p s .  A t  least some f these licensees are 

. s e l l i n g  o p t i c a l  waveguide fiber covered under t h e  '915 patent .  I n  addi t ion ,  

GK Technologies has an option for a license under the '915 patent .  (CX-96; 

CX-97; CX-98; CX-99; RX-1146; RX-1147; RX-1149; RX-1150; Rx-1136; RX-1145; 

CXlOO) . 
197.. Corning's to ta l  roya l ty  accruals for its o p t i c a l  waveguide 

fiber patent  and know-how licenses for 1982 through September 9 ,  1984 were 

{Gould CX-326, para. 8, Appendix D). 

198.  The United S t a t e s  Government has entered .into an agreement 

with Corning s e t t i n g  a rate of compensation t o  be paid t o  Corning for t h e  

Government's procurement and/or use of o p t i c a l  waveguide fiber d o e r e d  by 

Corning patents ,  including t h e  '915 patent .  The i n i t i a l  carnpensation rate is  

6.5%, decl ining to 5%. .The Government paid $650,000 when the  agreerrnt  was 

signed. The United S t a t e s  Government did not admit to v a l i d i t y  or 

%,+ infringement of t h e  '915 patent .  (Duke CX-323, paca. 54; CX-95). 

. 199. After two years of l i t i g a t i o n ,  V a l t e c ,  a damestic manufucturer 

of o p t i c a l  waveguide fiber and c a b l e ,  consented to t h e  entry of a judgment 

t h a t  the '915 patent  is 'valid and enforceable. .  me judqmnt fur ther  states 

t h a t  Valtec..infringed t h e  '915 patent by t h e  manufacture, uac and %ale  of 

o p t i c a l  waveguide fibers having fused s i l ica  cores doped 'with  germania and 

phophorous pentoxide and doped or pure fused. s i l i a - c l a d d i n g .  

para. 55 ;  CX-94). 

(Duke CX-323, 

. :.). V I I I .  The Making of t h e  '454 Invention 

200. Inventor Robert  D. De Luca received a Bachelor .of  Engineering 

i n  1962,  a Master of Science  and a Ph.D. b o t h  i n  Metallurgy i n  1964 and 1966,  

respec t ive ly .  I n  July 1966 he  jo ined  Corning as a Senior  M e t a l l u r g i s t  with 
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the Tochaical Staffs DaViSiOn. During his tenuro w i t h  w r n i n g r  h. 81- uorkod 

~ . p . x t m o n t ,  tho App1i.d Physics ~opartment, the Roduct tlrvolopamt 

intorost  for lightwave coraaanricationa. The off- of the raridruf uata v u  

wator was c h a r .  (Dm Luca CX-3 pat.. 6 ) .  

203. I n  OX about Mly 1972, Dr. De Luca -a a00ignod tho f 8 a k  of 

finding a m y  t o  produce "#to1 free" optic81 #voguido p ~ o f o ~ ~ l ,  ' f r a  which 

a f iber  could then be drawn. 

sub8tantially lea8 than ten p u t s  pet mill ion o f  hydroxyls - prefor8bly s u c h  

His go81 m a  t o  produce a fiber containinq 

le- than 0% part per miliion. 

efimfnation during h i 8  effort8 to  eliminate t h e  heat UeatPrrrt Of 

Dtawing upon experience h e  9 i - d  in hydroxyl 

190 



t i t d a - d o p e d  f i b e r s ,  his i n i t i a i  e f f o r t 8  centered on f inding a meins for  

reducing t h e  rrrtet content duting t h e  ptoces8 o f  c o n w l i d a t i n g  o p t i c a l  

waveguide soot preformr. (De Luca CX-3 -28.  7 ) .  

204. Dr. De Luca t r i e d  a number o f  d i f fe tent  approaches. m e  

method attempted y.8 t h e  UM o f  1 d r y ,  inert atmosphere during t h e  process of 

CoMolidating t h e  preform in a grrdient  futMce.  

some drying,  t h e  over811 l e v e l  of water I e M i d n g  was higher than t o l e r 8 b i e  

for long distrnce cammunication appl ica t ions .  (De Luca CX-3, para. 8 ) .  

While t h i s  8pproach achieved 

205. Another method D x .  De Luca at teaptd  w i t h  80mewh.t greater  

succe68 involvod cotuol idat ion o f  the soot preform i n  a prcuw~ ( t h e  meum 

Consolid8tiOn p r o c e s s ) .  In t h i s  ptocesb,  t h e  p X e f O Z m  w88 plrced i n  a fu t ruc8  

w h i c h  was then eprcuated. 

t h a t  a t  which t h e  ptocesd of  con8olidation would k g i n ,  8llWirrg gas08 

entrapped within t h e  8oot preform t o  esc8pe. A f t e t  8 re8idence th8 of &bout 

24 hauts, t h e  temperature was i n c r e a s e  80 a8 t o  h g i n  the pacer8 of 

conrol idat ing t h e  preform, and 8 c l e a r  g h r 8  pzafozm warn t h e t e a f t e r  fozmed. 

While t h i 8  method was more e f f e c t i v e  than using only.8 dry, i n e r t  atmomphete 

during t h e  C O n s O l i d 8 t i O n  process ,  t h e  24 houx te r idence  time reauired -8 

unecanemical. (De Luca CX-3 para. 9 ) .  

The f u n a c e  v88 next heated t o  a tamper8ture klw 

* 

206. D r .  De Luca next attempted t o  &y o p t i c a l  waveguide 800t 

preforms through t h e  we of a pure chlorine atmosphere a t  temperatuter below 

tho- a t  which t h e  process o f  consolidating would begin. T h i s  method u t i l i z e d  

8 t8sideace time in t h e  chloxine atmosphexe of approxim8tely one h o u  a t  a 

temperature of no more than about 900 C.,  followed by consolidaion in a 

helium atmo8phere. Whiie more economical than t h e  vacum consoiidation 

pfoccss, t h i s  method produced l i t t i e  be t ter  xcrults than the Vacuum 

consol idat ion process.  One s i g n i f i c a n t  drawback t o  t h i a  approach Was the 

oppottunity presented for the reintroduction of water i n t o  t h e  S t i i l - p o x O u S  

0 

191 



preform following t h e  parge  of t h e  100% chlor ine  atmocrphere and p r i o r  t o  t h e  

cloring of the i n t e r s t i c e s  of t h e  preform during t h e  procesr of 

cansol idrt ing.  (De CX-3 para.  I O ) ,  

207. Dr. De Luca described t h e  we of a pure c h l o r i n e  atmoaphere t o  

produce wrrter free gla8s (PP 1 and t h e  making of  three T i 0  -doped 

W8Vegufd88 in a Corning-semiannual report dated 12/4/72 a8 follws: 
2 

Chlorine treatment o f  S e m i C O M O l f d 8 t e d  root a t  
600 t o  900°C, foiiowed by conrrolidatiqn in 
hel ium a t  1400 t o  iSOO°C has been ahown t o  k 
effective in e$iminating OH in t h e  r o r u l t i n g  
glasr.  Water ieveis of less than orm ptt pat 
mi l l ion  have been achieved. The chlorine 
tteatment ptocess was used t o  prepax. a grrmaaia 
doped waveguide which contained le88 than 10 ppa 
OH. The 8b8OZptiOn bands 8 t t Z i b r r t 8 b l .  t o  OH i n  
t h e  g h s r  were. absent i n  t h e  m r u s  of the 
wrvequide. However, t h e  t o t a l  a t tenu8t ion  of 
t h e  rrmple was 20 - 40 dB-, pzimrily  dtm t o  8 

h i g h l y  abrotbing impurity which ha8 k e n  
t e n t a t i v e l y  i d e n t i f i e d  as vandim.  The source 

method of e l iminat ing  it. 
Of t h i 8  i q U X l t y  i 8  baing 8 0 U g h t ,  88 -11 88 

Three mote TiO2-doped waveguides -18 -de. 
Vacuwn ptocess ing was used t o  pxepare glasu8 
w i t h  OR content8 of 188s t h n  I, 4 0  and 300 
part8 per mi l l ion  (ppm), X 8 e p e c t i V 8 l y .  The 
glaraer containing i and lo ppm 0% were dr8UB to 
waveguides having a very high a t tenuat ion  
(40,000 d B h )  v h i c h  could not  k lowred by 
heat treatment.  
had an i n i t i a l  a t tenuat ion of 2500 dB119a-which 
could be teduccd t o  3 0  dB/km by heat txeatment. 
F u r t h e r  s tudies  i n  t h i s  systmm were postponed i n  
favor of t h e  GeO2-doped glarres which have 
been found not t o  rcuuirc heat treatment.  

The 91.88 containing 300 ppm 08 

c 
( ipt-ll08 1 . 

208. The use o f  r pure c h l o r i n e  8tnt0apheZe was eaual ly  effective i n  

g e t t i n g  r i d  of water ir. t h e  tztatment o f  semiconsolidated MQt 89 t h e  vacuum 

consol idat ion process .  HOVCVCK,  thete were other problems 8880d8tad w i t h  t h e  

use o f  a pure c h l o t i n e  rtmosphcxc pximarily due t o  a highly absorbing 

fWut i tY .  (a Luca Tt. 898: R X - i l 0 8 ) .  
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209. Despite the apparent problem i n  using c h l o r i n e ,  i n  l a t e  

1972,ear ly  1973, O r .  De k c r  decided t o  attempt a d i f f e r e n t  c h l o r i n e  t r e a t a e n t  

of the root p r e f . O r m  0- appl icat ion of a c h l o r i a e - c o n t a i d n g  atmosphere during 

t h e  prOC088 Of C0~16Olidating.  

temperatures La t h e  tange for conaol idat ion o f  t h e  predmitt8ntiy r i l ica  body. 

The furnace atmosphere used vas apptoximately only 101 c h l o r i n e  and 90% helium 

aad was maintained a t  those l e v e l s  u n t i l  t h e  blank had c+letely conrolidated 

t o  form a clear g l a r s .  

O r .  De Luca's i n i t i a l  attempt w i t h  t h i s  method yie lded a n t e r  l e v e l  about two 

percent o f  t h e  lowest at ta ined previoualy in  an optical u8vequido fiber. 

A ptefOrm V.6 iatxoduced i n t o  a furMce w i t h  

me r e s u l t  was said t o  be imm8diate and s t a r t l i n g .  

. (De 

LUC8 cx-3, PI.. 11; cx-57, Cx-58 8t&D cx-59). 

210. DZ. Dc Luca i n  a report dated January 23, 1973 8tated that 

c h l o r i n e  added to t h e  h e l i u m  during t h e  s i n t e r i n g  proce86 yieldr -tor v8luom 

about 2% o f  t h e  lowest t h a t  had been a t t a i n e d  i n  a vmveguide heretofore .  * 
(CX-56). 

211. O r .  De Luc8's invention i s  d i t e c t e d  t o  mothod of m i n g  a law 

loaa glans waveguide and involves con8ol idat ing i n  an atwaphere cant8ining 

h e l i u p  and c h l o r i n e  which i s  e f f e c t i v e  t o  s u b r t & t i a l l y  remom t h e  n t e r  from 

t h e  glarr soot preform w h i l e  it i s  being coruolidrted ( De Luca-Tr. 907).  

. 

212;  On January 30 ,  1973 DZ. De ~ u c a  suhitted t o  Corning an 

invent ion.disc losure  which led t o  the f i l i n g  of t h e  '454 patent a p p l i c a t i o n  

for.the '454 patent .  The invention disciosure read in p e r t i n e n t  p z t :  

The i n i t i a l  step o f  the  process is t h e  
depori t ion of a scmicon8oliated soot of 8 
s u i t 8 b l e  composition, e.g., 90% S i 0 2  + 10% 
-02, f o r  t h e  core  of t h e  o p t i c a i  waveguide. 
The soot i s  consolidated a t  1400-1600OC i n  an 
atmosphere of 90% He + 10% C 1 2  t o  form 8 cleat 
g l a s s  containing iss than io PPM OH. After 
appropriately f i n i s h i n g  and c leaning t h e  core 
g l a s s  a semiconsolidated soot layer of an 
apropriatc  cladding glas8, e.g.,  S i 0 2  i s  
d e p o r i t e d  on it.. T h i s  soot i s  alro 
CoMOlidated i n  a helium + c h l o r i n e  atmoaphere. 
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The t e s u l t i n q  redraw blank is then drawn t o  fotm 

d B h  attentution ovet the entite  wavelenght 
rang. 700-1100 m. 

optical w8Veguidc which h8s leas than 20 

In an a l ternat iw proces the 8emiconso~idated 
soot could k treated in 100% chlorine a t  lower 
t m r a t u t . 8 ,  e.g., 700-900°C prior t o  
caruolidatfon i n  100% He a t  1400-i6OOOC. Thia 
procoss offes no advantages over s i n t e t i n g  in 
helium-chloriae mixturer, but my be nacesmty 
to  prevent reaction between chrorine and the 
glass a t  higher temperatuter. 
temperature pxocesr is aecessary for ringle mad0 
wavmguido cotes which are maaufactured by a 
ptocess in which the mot i s  not cotuo~idated 
prior t o  drawing. (RX-11711. 

Thir iow 

213. By a mamorandum dated March 2 2 ,  1974, Dx. Do Luca n s  askod by 

the Cordag patoat attotney who p t e p 8 t e d  the '454 patent application wbothor 

thoro must bo a continuous flow of chlorine and helium gas i n  Do Luc8's 

procoss and Or. Do Luca answered "Yes, until  the glass i s  con8oUd8teda (RX 

1171). A t  the he8ring Dr. De Luca testified t h 8 t  his 8 M n r  mo8nt uatil +b. 

Sukecrtront t o  h i s  work i n  e r r i y  1973 that it was not necasury t o  68iat8h tho 

chlorine flow throughout the entire ptocesr of coruolidatirrq a pZefOXm. 

m8htairwd the chlorine - containing atmosphere throughout the entire process 

of comolidrtiag preforms In h is  experimeatal w o r k ,  this vu not aecoss8ty; 

t h 8 t  chloriao c8n Only  be effective a8 a drying agent as long as it Can 

permeate the soot prefots;  t h a t  in so doing, it reacts with the residual 

hydroxyl io-, ctertislg a gaseous hydtochloric a c i d  which rearor t h e  proform 

0- leaving chlorine behind  to  take i t s  place in the mot stxuctute; that whoa 

chlorine i r  iatroduced dur lnq  the ptocess of consolid8tingr it entOSS t h e  
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preform, but cafi only do so 8a long as the interst ices  or the preform have not , 

closed; th8t  O n c e  t h i 8  occpfs during t h e  proces8 of consolidating, t h e  

chlorine kc-8 8Upet fh0~#  -- no more can enter t h e  preform and, hence, no 

furth8r  d8bydPation can occuz; that t h e  i n t O t S t i C e 8  of t h e  soot preform close, 

however, a t  a point in time prior t o  t h e  complete coarolidation of t h e  soot 

process of comolidating the preform and before consolid8tiotr i r  completed 

when the chlorine flow can be ended w i t h  no ef fec t  on t h e  dehydration or 

coarolidation of the preform; t h a t  for t h e  sake of  simpiicity in h i s  

uxperimentai work, he chose not t o  do 80 end t h e  chlorino flow. ( De Luca 

cx-3 p 8 X 8 .  1 4 ) .  

215. Dr. De Luca te8tified a t  t h e  bearing that to  tho extant t h a t  

h i s  '454 patent refers t b  &hydration occurring " s i m u l t a ~ r l y "  w i t h  t h e  

formation of a denae glars 18yet; ho believed it c8n only maan that 

dehydration is t o  occur during t h e  ptoces8 of C058Olid8ting tbo preform; 
* 

k C 8 U 8 e  it is, phy#iC.lly impo88ible for dehydration t o  Contiwe t h Z O U q b O u t  

t h e  entire time that t h e  pxeform i s  COnSOlid8ting. (Do k c 8  CX-3, p r 8 .  1 6 ) .  

216. "Consolidation," as that term is used in t h e  '454 patent, doe8 

not OCCUI a t  a single temperature but eccurs w i t h i n  a temperature range, over 

period of t h e ,  8nd depend8 on coapo8ition. 

consolidation t o  be completed doponds on the tempetrture, and i s  vexy long 8 t  

low cormolidation temperatures. (CX-9, col.m8, 11. 1-7, col. 1 3 ,  11. 23-25; 

The time recnrircd fot  

Dc L u c ~ ,  h. 939, 942, 9441. 

I X .  The '915 Patent and t h e  S t a t t  o f  t h e  Art 

2i7. As eaxiy as t h e  18708, Alexander G r a b  Bell w8s experimenting 

w i t h  various method# for transmitting the hum8n voice by i i g h t  wave. By 1880, 



detoctor  t o  receive sunlight reflected frm a f l .x ibl8  mirror. Sound waves 

directed a t  the mirror by 8 peraon rpe8king CiUHd t h e  mirror to  v i b t 8 t o e  

producing v8ri8tiop. in the  reflected i i g h t  waves, which were detected by the 

r e c o i a r  8pd t r8MfOmed brck i n t o  80UUd W8V8l.  On W-r 7 ,  1980 0.S. 

Patent NO. 

Photophon8" iarued t o  Be'll. 

fe8twced a r t i c l e  "Alex8ndet Graham 8.11 and the  Photophone: Th8 C8ntenni8l of  

the  Invention of  Light - Wave Coamtunication, 1880 - 1980' by ?oreat M. Mima 

111 paid h-8- t o  t h e  photophone c e a t e n n i a l  (Coopot CX-7, p.28. 16;  a - 6 9 ;  

CX-7 0 1 . 

235,199 t o  8n "App8Z8tieS for S i g M l i n g  and -ic8tiog c8ll.d 

An isme of Optics N-8, Vol. 6,  No. I in a 

218. The d t 8 W k c k 8  Of Ball '8  photapbo- uexe 0Vi-t. h 8 t r a i 8 S i m  

could only be achieved betwoen t u 0  point. on 8a uaoktructed 1irw of S i g h t .  

Moreover, tho u a e f u l n e a r ~ o f  such a acheme -8 aevexoly 1iPit.d by tb8 t.rrb.rry 

of light waves t o  be 8c8t teredr  8brorb.d 8nd blocked by 8tro8pheric p 8 t t i c f . O  

8'nd u8ather c o n d i t i o m .  It -8 Z O C O Q L ~ ~ Z O ~ ,  8-B in t& 18t8 trfmt..pth 
* 

C8LltUXy,  tht 1- form O f  " l i g h t  pi*" vould k -8008- t o  ptm8Ct 8nd 

guido the txanamitted waves o f  i ight.  (Cooper CX-7, para. 16). 

219. rt ha8 long been obaerved tbat iigbf cam g m i ~  t)uougb a 

tzarupareat  wdirnn which i s  surrouad.6 by 8nOth8r m8dim of 1-r r O f t 8 & i * r  

index i.e. t h a t  light w i l l  f o l l w  tR8 p a t h  of  the andim o f  higher 28f28CtiVe 

index. 

flexible fiber form in 8n a i t  atmosphere s8rvea a8 a conduit for l ight  waves. 

Examplea a r e  found in decoz8t ire  a r t  pieces c o n a i s t i n g  of 8 band18 of  spread 

Ram t h i s  h r i c  iow o f  M t u r e ,  it v.8 08rlp recognized th8t g1.88 in  8 

gl8.8 fiber8 i n t o  w h i c h  l l g h t  is directed 8nd f o l l m  th8 p8th or t h e  

individual  curved fibers. (Cooper CX-7, para. 1 7 ) .  

226. In the  i950~, t h e  i d e 8  of cladding 8n optical 91888 fiber w i t h  

a d i f f e r e n t  glass h8oi:ag a i w e t  index of z e f r 8 c t i o n  emerged. P u b i i c r t i o n s  

discunsing t h i s  ide8 islciuded N.S .  Kapany, " P i b e t  Optics. V I .  m8g. Quality 
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and Optical In8ula t ion ,  Jour. Opt .  Soc. Am., V o l .  4 9 ,  h,. 8 ,  779-87 (Augurt 

1959) and 8. O'Bxien U.S. Patent 2,825,260 r h i c h  issued on March 4 ,  1958. 

These clad fibers (referred t o  823 'fiber optics") avoided sow o f  t h e  

practical problems i t h e r e n t  i n  " a i r  clad" fibers. (Cooper cx-7, parr.  18;  

221. O'Brien U.S.  Patent 2,825,260 W 8 8  from 8a appl ica t ion  f i l e d  

f or ember 19,  1954. The patent i s  for an optical image transport ing device  

said t o  

(cx-21, 

0 'Brian 

have improved l i g h t  transporting e f f i c i e n c y  and image resolut ion.  

C O ~ .  2 ,  IS. 6 3 6 5 ) .  

222. Early fiber o p t i c s  as d i s c l o u d  in t h e  k p u q  article  and 

patent  had a ntrmber o f  ures involving short distaace tr8MmiSSiOn of 

i i q h t ,  f o r  i n s t a n c e ,  in f i e x i b l e  d iagnost i c  medical probes and 

inrtrrmrentation. In such fibers, conventional sil icate optical glasns  0- 

typically containing 50% to 70% si l ica,  along w i t h  a variety of other oxides 

-- were o f t e n  ured. M.dy  experimental C O m p O S f t i O M  ware tried, inclodiag a a e  

n o n - s i l i c a t e  glasses, such a8 t h e  qermarute glasses disclosed in  United 

Kingdom Patent l , i 0 8 , 5 0 9  published Apr i l  3 ,  1968. Most of thew glasns c w l d  

be worked a t  1500°C. 

However, t h e i r  l i g h t  transmission capabilities extended only t o  a few meters, 

, 
OX lower and were r u i t a b l e  fox drawing i n t o  f i k r s .  

qrorrly i n s u f f i c i e n t  fot a useful  c ~ u n i c a t i o n  system. ( C v r  CX-7 para. 

i 9 ;  CX-22; M.urer C X - i ,  p ~ a .  2 0 ) .  

223. A e i l i c a t e  glass is a g h s r  containing &pprOXimatOly 2 0 4 5  

percent r i l i ca ,  togethet w i t h  a vaxiety  o f  other oxides (COOpOr CX-385, p r a .  

c 5 5 ) .  

224. As exptcssed in tezmr mumonly urcd i n  t h e  a r t ,  l i g h t  1 0 8 8 e O  

for conventional fiber optics as disclosed in Brady e t  al. U S .  - tent  

3,607,322 and U.K.  p a t e s t  i,iB0,535 were on t h e  order of 1000 d e c i b e l s  per 

kilometer (1000 dB/km). Over a dis tance  of one kilometer, Wcb f i k x  could 

transmit  Only b of  t h e  input i i g h t .  The Br8dy patent  states that an 
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m i m e a t  o f  t h h t  invention tr8n8mitS 8pptOXimteiy 60* o f  t h e  input L i g h t  

over five feet, 8 p p x o x i ~ t e l y  -81 t o  1600 d B / b .  (Mauxex CX-1, ~ 8 x 8 .  2 2 ;  

Coopar CX-7, p r 8 .  2 4 ;  Rx-1035, col. 7 ,  11. 39-43; RX-1044; m c e d o  RPX-103Ar 

WX8. 32-331 MCOdO, TR. 2788-89). 

225. With t h e  invention of  t h e  hrer  i n  t h e  e8xly 19608, interart 

in lightw8ve camarunicrtion sy8t-8 F e w .  The h8er provided 8 coatxo l ied  

rource of light upon which fnfotm8tion could be ruperimpored. An 8rticle in 

t h e  June 1961 e d i t i o n  of  S c i e n t i f i c  Americ8nr Val .  204,  No. 6,  52-61, e n t i t i e d  

"OptiC8f Marer8" 8nd de8ling w i t h  Wh8t 828 AOW CoQmOniy c8fl.d "188018,* 

A s i n g l e  m88er born might re880rubly carry 8 

signal w i t h  8 f teauency,  ox bmd-widtb, of 

found t o  genexrte 8Uch 8 8 f g M l .  A 8igaal o f  
t b i r  ftecruency could crxry 88 much inforn8tion 

existence. 
beam w i l l  penetrate f o g ,  rain or snow very 
well. Therefore t o  b. u 8 e f u l  i n  earthbound 

be enclo88d i n  piper.  

~ 0 0 ~ 0 0 0  meg8Cydle8, 88nmPing 8 my Could b 

88 811 the r 8 ~ f O - C ~ U d C 8 t i O n  channel8 LIOV i n  
T t  must be 8dnritt.d that M light 

colaanmiC8tion W8t-8 right kmS W i l l  h8ve t o  

(C-X a - 7 ,  -28. 21; a - 7 1 ) .  

et  al., Roc. XgZt, Vof. 53 (December 1965) pte8e~!itOd an 8n8ly8iS of light 

8i-1 propag8tion is 8 glaso fiber w i t b  8 grrded-index core. (CQ0p.t CX-7, 

p8X8. 2 2 ;  Q(-72; a - 7 3 ;  a - 7 4 ) .  

227. Ball Telephone Uborrrtoricr, one of t h e  woxld'8 le8ding 

Iabetatories 8nd one w i t h  special concern w i t h  cawmunic~tionr X r S e 8 r C h ,  was 

a c t i v e l y  involved in  t h e  development of t h e  laser 88 a sig'M1 8OUrCe for 

comunicat ion.  AS e a r l y  8s 1963,  te8e8rchers  a t   ell d i r e c t e d  theit attention 

t m r d 8  developmeat of 8 r u i t 8 b l e  medium OX p i p e  for ttammi88iOX3 Of f88et 
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pul8e8, S.E. 

25,  1964 and 

design for 8 

of 

of 

t o  

t o  

n i i l e r  U.S. Patent 3 ,434 ,774  bared on app1icatioaa f i l e d  February 

February 2 ,  1965 and w h i c h  isrued mrch 25 ,  1969, propo8ed a 

glasr optical waveguide which c o n t r o l l e d  t h e  dielectric con8tant 

th. w v w t b .  Rdre8tCheSS a t  BO11 fir& a h 0  i n v e r t i g a t e d  V 8 Z i O U S  q 8 t - 8  

l ight-focu8ing g8r and glas8 lenses arranged within metal piper, designed 

guide bema of l i g h t  around corners  and t o  counteract the tendency o f  l i g h t  

apfe8dr while 8voidinq t h e  high 8ttenU8tiOn o f  918.8 fibers. Such focu8ing 

lene ayatems worked, but were c o s t i y  and ne8rly fmpa88ibh t o  maint8in over a 

reasorable period of  time. U.S. Patent 3 ,558 ,891 ,  baaed oa an appl icat ion 

f i l e d  J8nu8ry 12 ,  1968 and which i8SUcd on J8nUary 26 ,  l g n  and U.S. Patent 

3,558,896 baaed on an appl icat ion f i l e d  August 29,  1968 and which 81.0 i u u e d  

on J8LIUatY 26,  19n rhaw two of t h e  mote admacad of theae ryatemr. (Ooop.r 

CX-7, -28. 2 3 ;  CX-75; CX-76; CX-77). 

228. By the mid-19608, effortr wexe underway around tb. world t o  
* 

develop 1 long-diatrnce lightW8Ve tSaXl8mi88iOti medium. 

spurred in part by t h e  B r i t i s h  Port Office, whore Qood Y .8  8 r t r u c t u r e  capable 

of t raaamit t ing one percent o f  t h e  l i g h t  input over 8 d i r t a m  of one 

kilometer -- t h e  approximate energy transmitted by copper wire, caaaaonly uwd 

Tbir effort  Y.8 

in telephone comnunications. 

20 d E h ,  88 compared t o  t h e  100 dB/km for8 found in COaVentiOral fiber 

optic8. (Maurer CX-l, para. 22-23; Cooler CX-7, p8xaa. 23-25). 

Such a s t r u c t u r e  would have a l i g h t  108s of only 

It.o-8ackham Article 

229. One erriv r z t i c i e ,  w h i c h  is not referenced i n  t h e  pIO8eCUtiOn 

of  t h e  '915 patent  and vhich considered t h e  p o s s i b i l i t y  of a glass O p t i c 8 1  

wveguide fiber was pubiisked by Dr. K.C. K8o and G.A. H0ckb.m paper, -0C. 

- IEE, V a l .  113,  NO. 7 ,  i i f i - 5 8  (July i 9 6 6 )  and e n t i t l e d  "Dielectric-fibte 

8utface onpaguider f o r  o p t i c a i  f I e ~ ~ e n C i e 8 . "  The a r t i c l e  ident i f ied -0 Of 
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tho pxobl-8 t o  be ovetctme in attaining g l a u ' o p t i c a l  w8vguido fiber, 

directing attontion t o  8 b . o ~ p t i O n  lor808 duo t o  iron iapuxitior in gl888 and 

alluding t o  8C8tteting lorma caused by COXO/cl8dding intorface 

A dielectric  fibre w i t h  a rofractivm index 
higber than its surroundinq region i s  a form o f  
dielectric waveguide which roprerents a possible 
modium for t h e  guided ttaami88ion of  energy a t  
optfca? freauencier. 
guides  the electxoamgnetic ware8 along t h e  
defiruble boundazy between tho region8 Of 
different refractive indw88. 

Thir foxm of structure 

Thr a t t i c l e  d isClO8e8  tkmt t h e  losu8 of t h e  dieloctxic-fibro waveguide azo 

governed by bulk losses of the m t e r i a l r  which coartituto tba fibxo and tba 

auztounding medium; that the relative conuihtfoa t o  tb8 tot81 10- i 8  

detormi~ed by tbe proportion of otwrgy w i t h i n  rad O U t 8 i b .  th. f i b 0  8nd tbo 

low buik lo8ses for both media, i n  order t o  achieve a 9 8 t i 8 f . C t O Z y  fi-0 

wawguido w i t h  l o w  attenuation. (Cooper CX-7, para. 26; RX 1030, pp. flsl, 

1152 1. 

230. The ko-Hockham a r t i c l e  discloaer that  the  bPlk L o u  in 

diolectric8 i 8  caused by ab8orption .ad 8cattering p h O a o w M  and th.t 

subheading "Re8ent 8tate of low-lor8 materiain, t h e  a r t i c l e  8tato.r 

Tho present known low-lor8 amtetiala i n  t h e  
freuuency range o f  interert  are mainly in tho 
vi8ible p8rt of t h e  tpmtrum. 
txan8parent materials i n  t h i s  frecruency t8nge 
have been in h i g h  demand. 
nutcri8lr known in t h e  v i s i b l e  spoctrlma at0 
high-cnrality optical q1asse1, fured m a r t t ,  
polymethyl methacrylate and polystyrene. The 
best absorption coeff icient  for glam ir 
reported a t  0.05% per cmr ... giving a bulk 1086 

of about 200 dB/km. 
polymethyl methacrylate give 0.29 per cmt 

T h i s  i 8  bacaU80 

The beat transparent 

The publ ished data on 

200 



wuivalent t - 4  bulk loss of about 600 dB- -- 
0.7 om wavelength. T h i s  i s  for a 
c-rcial-grade material which ir known t o  
Buffer from high  particle-rcattering lorsea. 

The article rowluded: 
Thao~ot ica l  and experimental S tUdie8  indicate 
t h a t  a f ibre  of  glasry amterial corutructed i n  a 
cladded rtructure wi th  a [certain] cor. diameter .. . and 8n overall diameter . . . repreuntr a' 
porsible pX8dX.l  optical WaWWidO w i t h  
important potential as a new form o f  
comunication medium. The refractive index of  
t h e  cote needs t o  be about lb highex  tba that  
of the cladding. T h i r  form of wcrvegrride 
operate8 i n  a single ... mode and ha8 an 

camplately f lexible and'calis for a mechanical 
tolerance of around l o b  which CUI k teadily mot 
i n  practice. Thus, c q r e d  w i t h  exist ing 
c08xial-cable and radio systems, t h i 8  f0- O f  
waveguide ha8 8 h t g e t  inform8tion Capacity and 
pO88ible adVaAt8geS i n  b 8 8 i C  m8teIi.l C0.t. The 

i a f O r m 8 t i O n  Crp8City i A  eXCC8B O f  1 @/8. It i S  

realiz8tion of a ruccerrful fibre w8mguid4 
depend., a t  pr,erent, on the availabil i ty of  
suitable law-loa8 dielectxic  matorial. The 

i n  d i f f i c u l t  but not imporrible. Certainly, tho 
remixed lors*figure of axound 20 dB/km i 8  much 

ilnpared by f~nd8mental mechadm8. (RI-1030, 
pp. 1152, llf8). 

C1UCi.l Mteti.1 problm 8 m Z 8  t o  k 0- which 

* higher than t h e  lawet l i m i t  of 1088 figuxe 

' . 231. The Kao-Hockham a r t i c l e  disc10008 t h a t  .ia i a O Z g d C  gfaaH8, 

it is known that absorption can OCCOI owing t o  tho pre88pc. of imptuity io-; 

that in high-uuality. optical gla88e8, t h e  -in contribution t o  akorptiarr lo88 

i n  the 1-3 millimicron region i s  tho ferrous and ferric ions. 

232. The Aao-Hockham k t i c l e  rtates t h 8 t  it i r  foxrouble that 

w i l l  be obtained as the iron-impurity concenU8tlon may be reduced t o  1 p.tt 

per million. (RX-iO30, p .  i l S 3 ) .  1. 

233. The Kao-Hockham a r t i c l e  s ta ter  that "The fabtication of  

d i e l e c t r i c - f i k r  waveguides is a process of pul l ing  or extrurion. For 

inorganic qbSSeS,  the moitcn glass i s  allowed t o  flow through an C X i f i C e ,  

often a t  the end of  a coze structuxe.m Thir pracesr i s  not a possible method 

o f  fabtication for fused s i l i c a .  (Macedo Tr. 2794).  
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234. . According t o  coauthor It.0 in 1984,  It.0 'coaaiderod it important 

a t  tho t imm Re coauthored t h e  July 1966 art ic le  t h a t  the cor. o f  tho optic81 

wrvoguide fiber havo a higher index of  refraction th8n tho cladding layor. 

AT- i n  1984 b. conmidored t h a t  it was ve~l-known i n  i969 th8t  tho t e f Z 8 c t i V O  

indoat of furod mart2 c o u l d  be r a i s e d  by t h e  addition of  cettain -tal 

0~id.6. ( k o  RPX-lO7, pp. 27 ,  321.  

235. In tho Aao-Hockham U t i C l O ,  the k a t  t18rup.tent mt0ri.h 

b.m bulk lor# of about 200 dB/lrm w h i c h  is WrCh h a #  tbUr tb. fikt optic# 

e x i s t i n g  in July 1966 w h i c h  was romething on tho otdor of several t b o u n a d  

d w i k l r  p e t  k i l i m e t e r .  (Macedo h. 2768; RX-1030, p. 1152). 

Ia t h e  It.o-Hockh86 article there ir  nothing s a i d  about &oped silica. 

(Macedo h. 27901). 

Stand8rd Te1ocarmwnication ~ b o r r t o t i o a ,  Ltd. tngland from I960 to 1970 in 

Various reroarch onginooring poritions. 
* 

?lo a u g h t  a t  t b o  P n i v a r r i t y  of Xoag 

Kong form 1970 to  1974 and has boen a rc iont ir t  with ITT rim. 1974. (ko 

RPX-107, pp.3-4). 

237, Dr. IC.0 patented a silica fiber optic c l a d  vitb ico in U n i t e  

Kingdom -tent 1 ,184 ,028  w h i c h  W 8 l  appliod for by Standard 'hlophorwr urd 

Cablor Ltd. on Octokr 21,  i968 and v8r p u b l i r h d  on Urch 11, 1970. fn tho 

patont, k o  dimclosed t h a t  t h e  claddfng of  optical f i b r o o  w i t h  a t I 8 r r r p . X O n t  

MteZi.1 of lower r e f r a c t i v e  index than t h a t  of the  fikt mrtotial i s  'widely 

u r ~ d "  in f i k t ' o p t i c s  t o  e l iminate  i i g h t  lo##oS and COntamiLUtiOn 8 U f f O X . d  a t  

t h e  f i k t - a i r  i n t e t f a c e  of uncoated f i b e r ,  t o  eliminate light ioakrg.  ftom 00. 

-: 

fiber i n t o  another uacortcd fibcr, and t o  provide a matrix for holdi- an 

arrembly together.  

g h s r  fibers is anothei 9 h S s  of iower rcfractim index. %y Wirrg iC0 8. the 

He dlsciosed that "conventioM1" cladding m 8 t O r i r f  for 

cladding nutetiaf ,  it was said t h a t  it war p o r r i b l o  to  c l 8 d  a light 

t r i n r m i t t i n g  f i b e r  core of s i n g i e  f i k r  or multiple fibet C o a m t r u C e i ~  ot any 
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238. 'As recognized by Itro and Siockham, t h e  problem of reducing 

at tenuat ion,  or l ight  108Br i n  a glass optical waveguide fiber was a complex 

one. Thoro at0 various causes o f  a t t e n u a t i o n ,  including absorption (which can 

ba intxin8ic or related t o  i m p u r i t i e s ) ,  bulk s c a t t e r i n g  (which can be i n t r i n i c  

or due t o  iBclUrion8) and surface  a c a t t o r i n g  (which can be due t o  

imperfections and i r r o g u l a r i t i e s  o f  tho c ~ r ~ - c i a d d i n g  i n t e r f a c e ) .  

presence of i~~puritier is itself an important source of  attenuation in glass. 

All of these effects offered formid8ble oktrc les  t o  ~eseatchers attampting to  

The mete 

f i n d  a glass core, glass c l a d  fiber wrrveguidc e x h i b i t i n g  tho d e s i r e d  20 d B / h  

at tenuat ion.  ( a - 2 6 ;  m u t e r  CX-I, paras. 27-28: Coopat a - 7 ,  p r a s  26-29; 

CX-78; CX-79: CX-80) .  

U .K. Patent 1 , 11 3 , 1 01 

239. 0.X. Plt'Snt 1,113,101 for 8 "Gfa8B" ( tho 0.K.  '101 p8t-t) U8S 

publishod Hay 8, 1968 fran an r p p l i c r t i o n  f i l o d  X8tch 29 ,  1965. It was b88ed 

on several a p p l i c a t i o n s  f i l e d  i n  t h e  United States on March 27, 1964. The 

invention i n  t h e  U.K. '101 * tent  r e h t o s  t o  C 8 t h o d O l ~ m i n e 8 C U ~ x  and 

photoluminescence devices i n  which t h o  target material is vitroour siiica 

containing 8n oxide of a r8ro oar- element hrving a mutinnmr v818nce of  3. 

Lrrminoscent materials are s a i d  to  k u8cd car~merciaily in C8thode ray tuber, 

p u t i c u l a r l y  t e l e v i s i o n  p i c t u r e  t u b e s ,  X - r q  and tadat s ~ e o n 8 ,  oscl1lscopes, 

e b c t t i c  micr08~0pos, f luorescent  l i g h t s ,  r a d i a t i o n  d e t e c t i o n  devices ,  and 

lrrminous m8rket8, signs and dialr .  (RX-lOi2, p .  1 ) .  The lumiru8cent glass 

CompoSftions of the invention of t h e  0.K. '101 p8tent  are disc losed as u s e f u l  

as l ight  sources i n  i i iumirut ing d e v i c e s ,  signs, markers, e t c .  The 

iurainescence devices  of t h e  invention ara disclomd as useful a8 display 

means, 08CillOSCopeS, ctc. (RX-1012, p. 5 ) .  The term n l u m i ~ 8 c e n c e  device"  
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i 8  defined as any apprratw or contrivance in which  energiring radiation i s  

conoartod t o  hainoscoace e d 8 S i 0 n .  (RX-1012, p. 1 ) .  

240. In the U.K. '101 p8tent a cathodo~unatnescepce device i s  

defined a8 8 &+ico in which t h e  energizing agent is Cathode rays; 

photolumlrurcotreo device i s  defined as one in which t h e  enorgizing device i r  

241. The U.K. '101 patent stated that t h e  luminescence devices of 

the d i 8 C l O S . d  invention overCOme many of t h e  diradv8ntag.r in the older 

iumiaescence devices by employing a target of SiliC8-28Ie-08tth dement oxido 

gher.  

pra..odymium, neodymium, sanurium, europf-, gadoiinira, t u b i u ,  dyepxosim, 

such rat. eatth elcmonts are r a i d  t o  bo lanthanum, corium, 

holmium, ezbium, thul ium,  ytterbium, lutetium and ptasothiu~. %08dlp, t& 

glasses used in the invefttion are mid t o  be vitreow rilica w i t h  a811 

.mountr o f  t h e  aforesaid gate earth oxide whore tbe atmakr of raze earth a t a m  

~r million rilicon atom's i s  from 5 t o  SOOO. 

comporitionr por8orr the uniauo and abtnntag.our poportier  of vitt.ous 

It 18 stated t&t timm 

Silica, including h i g h  chemical durability ana LOW thermal .xp.nSiOn w i t h  

r m i n  visible a t  luminosity ievels lower than those w h i c h  azo adeauate w i t h  

COImorCi8f ap.aue phosphois; conversely, it is  said that tho vitreous silica 

h0.t can with8t8nd extremeiy h i g h  cuzrent denrity without drP.g. ,  allowing 

cathadolumiaoscence t o  achieve h i g h  iminocity.  The silica-rare each oxide 

glasses of t h e  inmntion are said t o  posseoes uniuue and uruxpectedly bright 

c8thodol~ine8cence and photoilrminescence when excited with the rare earth 
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242.  m e  ObjcctS o f  the invention in the U.K.  .IO1 pt-t 820 t o  

ptwido "n.w aad improvodn ldnesceace dovicos, or new and usoful 

*1minescent glaues ot 'luminescent glass fibres containing silica and a tare 

earth oxid.'. (RX-1012, p. 3). 

243. An aapoct of the invention o f  t h e  U.K. '101 patont provides 

vitreous luminescent fibr8s o f  silica containing a zare earth oxide.  In a 

f u r t h e r  aspect of the invention, there are provided Iminenscont gla8s fibroa 

whorein t h e  central core i s  of  rilica containing a taro a r t h  mido but 

wherein thero is an outer sheath o f  vitreous silica contaiainp no taro earth 

oxid., or a t  least  containing several orders o f  magnitude leas tare oarth 

oxide than in t h e  core. (RX-1012, p. 4). It ir u i d  tht the silica glarr 

fibres containing f a t o  earth oxides ate rorpormivo t o  the ..y onergiring 

radiations as t h e  hulk gihsses, and can thus be uaed in  varia9. lrrirwacerrcn 

dovicor; that tho f ibers containing tho outor cororing o f  riti.ous silica 

ea-t be wed as cathoboi~irmScont fibers by brrorbrrdnnt through tb. s i l i c a  

sheath, sinco tho electrons will not sufficiently penetrrto altbougb tboy c8n 

be employed by boabardmeat on the end where tho lumine8cont gi8ln is  axpo..d. 

(Rx-1012, p. 4 ) .  

244. I n  t h e  campositions of t h e  U.K.  '101 p8tsnt, tho n e t  of  

245. The U.A. '101 patent disclows that t h e  pure vitreous silica 

outer shoath c8n be Ze8dily raaoved by grinding from tho silic8-raro earth 

oxide ccmpnent. (Rx-1012, p. 6. Ex 1. p -  8 ,  kr. 6 ) .  

22. A substantialiy tranrparcnt, iuminescent 
. , gl.86 of s i i i c a  containing a t  l eas t  one ra te  . 

earth oxide, the glasr being ptepared from 
C w O S i t i O n  O f  f i M l y  divided 8 a h y d X O U 8  
particulate non-crystalline silica subatantia11Y 
devoid of crystalline material having a maximum 
l incat  dimension o f  SO00 millimicrons, and the 
mxmber of ra te  earth atoms per million silicon 
atam k i n g  from S t o  5 0 0 0 .  
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246. Wotolrr~liruScont f i k r s  made in accoxd8nco with tho U.K. '101 

patent u y  barr c o n t m l  olamonts which abrorb rrdfation, mcb a k o I p t i o a  k i n g  

roauixod for l ~ i a o o c o n c o  t o  occux. Rowever, l i g h t  aboorptioa by tho cox. i r  

p r o c i u l y  w b r t  must be avoided in  an optic81 mvoguido f i k r .  (Coapex CX-385, 

parr. 57) .  

247. When tho luminescent n u t e r i a l s  of tho U.X. '101 pateat ax. i n  

tb. form of f i k r s  w i t h  .LI outer rheath of vi t teous  silica and radiatioa is by 

O ~ . C ~ X O P I ,  only tbo ond w i l l  l ~ i n o s c o n e  becauH tbo glass is ouomtially 

op.0~0 to  ol.c+toas. (Coopot CX-385, p r a .  5 7 ) .  

248. Tho silica usod in t h e  ox8mplos of tbo U.%.'lOl pat.rrt ha0 a 

particlo rim l o  t o  20 millimicrons and can bo Obt8in.d f r o  Godtroy L. Cabat, 

Inc. &.ton. Thoy h8VO tho following carsporitionr 
* 

0.010% 

0.0001% 

A120 3 

"2O3 

Ti02 0.0001% 

CUO-MgO 0 .  O O O O I  

N.2° 0.020% 

sio2bY 99.96- 

d i f  f oxonce 

T b i S  - s i t i o n  indic8tes extremely low l e v e l 8  of impuzitios 8nd woad make a 

mater ia i  which i s  very,  oexy c l o a r .  (RX-1012, p. 4 ;  M.codo h. 2782). 

249. Pot some of t h e  intendod putporos i n  tho U.X. '101 patent f o r  

t h e  cornpasition of the  h v c n t i o n ,  the device would work wltbotrt th. cladding. 

(Wcodo h. 27840) .  
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250. There is 

patent.  ( h c e d o  Tt. 

251. The U.K. 

DO fcrcncc  t o  optical waveguide f f  xs i n  t h e  U.K. '101 

2784). 
- 

'101 patent is  referenced in the Corning U.A. Patent 

Spacific8tiOa 1,322,992 ( t h e  U.K. '992 p a t e n t )  w h i c h  i s  t h e  B r i t i r h  

coumterp8rt to  the '915 patent.  The U.I. '992 patent  States in part: 

I n  S p e c i f i c a t i o n  No. 1 , l l 3 , 1 0 1  there i s  
d e s c l i b e d  and t l a i m t d  a s u b a t a n t i a l l y  
transparent , luminescent glasr of B i l i C 8  

containing a t  l e a s t  one zate  errth ox ide ,  tbo 
glrsr being pzepazcd from a composition of 
f i n e l y  divided anhydzous p a r t i c u l a t e  
m n - c r y s t a l l i n e  m8tcriai having a maxtmtaa linear 
dimension of SO00 miliimictorm, and t h e  rnmaber 
of r a r e  earth atans  per m i l l i o n  silicon atom8 
being from S t o  5 0 0 0 .  

There is also d e r t x i b e d  and claimed ( i n  cl8im 
26 ) a a u b s t a n t i a l l y  t ranrprrent  luminescent 
g l a 8 s  which i s . i n  t h e  fozm of  a fiber rad which 

a rate e a r t h  oxide,  ra id  glasr being 88 defined 
above, and a sheath of si1ica. 

We m8ke no claim herein to 8 glass i n  the sheath 
of  ail ica  aa claimed i n  the 8 8 i d  clair 26. 

(RX-1012; RX-1240, p. 6; Schultz 7%. 3305, nruror h. 

C O m p X i S e S  C O I e  O f  8 gh.8 O f  8 i l f C 8  COnt8ial lg 

t 

3314). 

252. There i s  no discusr ion i n  t h e  U.X. 'IO1 patent of t h e  effect 

of dopants on t h e  index o f  t c f r a c t i o n .  (Macedo h. 2781). 

U .A. Patent i , 160 , 535 

253. U.A. P8tent S p e t i f i c a t i o n  1 ,160 ,535  f o r  "Dielecttic Zibxor" 

( t h e  U.A. '535 patent) vas p u b l i s h e d  August-6, 1969. The W.K. '535 patent  

discloses a composite d i e i c = t r i t  f i k r  s a i d  t o  k r u i t a b l e  fox t h e  

transmission of l i g h t  and which  :omprires an a i k a l i n e  e a t t b  rlumin8te O t  

~ i u m i n o - a i 1 i c a t e  glass f i b e i  =ore covered xespect iveiy  by 8a 8 1 k r l i n e  8 8 1 t h  

aiuminate or aiuawno-si l iatc  giaS8 =ladding, t h e  glrsr c o n s t i t u t i n g  the core 

having Z e f Z 8 c t i V e  index higher than t h a t  of t h e  glasr conlltitUting tb. 

cladding (RX-1044, p. I). 



J . F .  Hyde 0.S.  Patent  No. 2 ,272 ,342  

254. The Hyde patent for "Method of m k i n g  a hanrpatorrt  k t i c l e  of 

SiliC8' i S 8 t l M  On Februaxy 1 0 ,  i942  On 8ppliC8tiOn fi1.d August 27 ,  1934. 

Tho invention in the Hyde patent  xelates t o  the ptoduction of a r t i c l e s  

containing vi treous silica a t  relatively lou t.lapotaturer and of a hi@ dogxeo 

of purity. 

deposited when t h e  vapor of 8 hydzolyubla  c-md o f  si l icon ir decaapared 

in t h e  presence of heat and mter V8pOfr i s  O f  such a8tutO t&t it i r  highly 

v i t r i f i e d  a t  comparatively low temperatures. (Rx-1031, p. 1). 

The invention is bared on t h o  wdiacovetyw t h 8 t  si l ica,  which i s  

255. The Ryde patent  d i S C l O r e 8  a "flamo hydtolysir "metbod for 

producing fuaed silica. (RX-3031; Coop.2 CX-385, pl2.0 54). 

256. The Hyde'patent was d i r c l o m d  t o  tho U.S. ktoat Offico by 

Corning i n  connection w i t h  tbe promcution of  tho '915 patont.  Tho '915 

patent  a t  coi. 4 ,  11. 4-12, specifically incorporator by roforonco cop.nditrg 
* 

U.S. patent  

3 ,713 ,262 .  

3 ,731 ,262 .  

a p p l i c a t i o n  Serial No. 36,267 whicb l a t u  ir.tud a# U.S. 

The Hyde patent  w(ls r e f o t r e d  to at  col. S, 11. 6 0 6 4  of U.S. 

(CX-8; CX-8A). 

H.F. Notdberg U.S.  Patent  No. 2,326,059 

257. The Nordbetg patent  for "G18.S H 8 V h g  atl mUrrim COOffiCient 

Lowor Than That of  Silica" and amrignod on its face t o  Corning ia8u.d on 

Augugst 3,  1943 on appl ica t ion  f i l e d  April 22 ,  1939 (RX-1028). Tho '915 

patent  a t  column 4 ,  lines 4-12 incorporator  by reference then co pending U.S. 

patent  8ppiiCatiOn S e r i a l  No. 36,267 w h i c h  l a t o t  i ssued 8s U.S. 3 , 7 i 1 , 2 6 2  

(CX-8A) The Nordberg patent  was referenced to a t  col. 5 ,  11. 60-65 Of U.S. 

P8tent  No. 3 ,711 ,762  (CX-8). 
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258. The No.dexg patent r e l a t e s  to 1 cambiru-ion o f  t i t a n i a  and 
,- 

s i l i c 8 . i n  8 c e r t a i n  range o f  propot t iom t o  form a aer ier  of.-glasres w h i c h  a10 

tr8nsp8rent or op.1, 8s desired,  and which have very low exprruion 
\ 

coeff ic ieBt8 .  a88Se8 8te diacloacd Containing form 89 t o  958 of 8 f l i C 8  rnd  

over 5@ but rwt more than 11% of t i t a n i a . .  Small amounts of t i t a n i a  or si l ica  

my be Xepl8Ced by aluminillm oxide or zitconitan oxide i n  an amaunt not 

exceeding 5 8 .  (RX-1028, p. 1). 

259. Nardberg d i s c l o s e s  t h 8 t  t h e  claimed 91.88 08x1 be r w r k e d  in a 

h i g h  temperature flame and molded and formed i n t o  desired 8tticler " i n  t h e  

mariner known t o  those who age skilled in such p a n i p u ~ 8 t i o p l " .  (RII-1028, p. 3). 

260. While the  Nordbetg patent te8cher t h 8 t  t i t8a8dap.d fU8.d 

s i l i c a  glaar may be "tranrparent" as well 8s opauue, thore ir no disclomoto 

that  such 91806 posseseed the tr8nrp8reacy O f  t h e  "hart' u8-t8a+ M t O X i 8 1 8  

i d e n t i f i e d  in the lC80 a r t i c l e  (RX-1030) bec8use there i s  no m y  of knowing 

from t h e  clarity of  8 -811 piece o f  91888 whether th8t g1.88 h8r S U f f i C h D t  

trrruprrency. There are d i f f e r e n t  degrees of tr8nsp8rency and while window 

9188s m8y k Ch828cteXiZtd aS " t tanap8xent , "  it is nut 8.mt8Zhl On0 Would 

select t o  make l o p t i c a l  waveguide, because it i s  much too h i g h l y  rbrorbing. 

(RX-lO28, p. 3, cor. 1 ,  lines 49-52; Cooper, Tr. 3331, 3156-57). 

261. The Nordbexg patent is not directed t o  optic81 m~oguid88. 

(M8cedo Tr. 2785). 

262. The purpore of including t i t a n i a  i n . t h t  camponitions of the 

Nordbetg patont war not to in=reaae t h e  index o f  refraction of t h e  

R. Mattmullex U.S. Patent  No. 3,334,982 

263. The M.ttmuiiez patent fox "mnufacture  of S i l i c a  G h 6 8 '  issued 

on August 8, 1967 on 8n application f i l e d  J8nuary 30, 1962. The object8 Of 
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a e  claimed invention . : t o  improve the ~ n u f a c t u t o  o f .  . ~ c a  9la.a by V 8 p t  

phase xeac*iona u t i l i z i n g  a blowpipe ptocesa. A majot featuxe of tbe 

invention i 8  t& U 8 8  Of 8 halogcn 988 t o  entX8in the 8flicm hal ide  V8potS. 

* ~larrer of pore fwed rilica containing up t o  5 percent  aluminum oxide a r e  

produced. Silica glarr containing garmania can be produced. ~ n o u n t r  o f  0.4 - 

264. The mttmuller patent doer not suggest mat any novei ty  

terided in the doped fused S i l i c a  ~ t e r f a l r  w h i c h  were produced uring t h e  

C h b d  prOC@SS. (RX-lO29)- 

265. The glasrer of t h e  nrttmuller  patent  aze h i g h l y  refractory, 

xwuiring exeramaly h i g h  t.mperature8 for "working". (Cooper CX-085, pet..  

52) .  

266. The Mattmuiler patent doe8 not dircloae ury meamre of the 

267. h e  Uattmuiler patent  ir not directed t o  optical w8veguib.r. 

(H8cado h. 2786) .  

268. The H8ttmuilet patent  does not diaclom including a dopant in 

a glrrr t o  increare t h e  index o f  retraction of the glarr. Tho patent doer not  

8peCificaily n y  wh8t t h e  dirclored glarrer axe ured for. I ~ c e d o  h. 2786, 

2787) .  

Koester U.S. patent  NO. 3 , 4 4 5 , 7 0 5  

269. The Kocster patent for "Lasex Syrtcmr and t h e  L ike  Employing 

S o l i d  Lare2 Components and L i g h t  - Absotbinq Claddinqr" frruad on M8y 20, i909 

On an a p p i i s a t i o n  fiied August  5, i963. The invention i n  t h e  patent is t o  

elongated laser components of solid m a t e r i a l s  having side W 8 l h  clad w i t h  

s e l e c t i v e l y  abrorbing i i q h t  t x r n m i t t i n g  s o r i d  mterialr of n r b . t a n t i a l l y  the 

s8me r e f r a c t i v e  i n d i c e s  as t h e  laaar caolponentr. (RX-1033, c O l 8 .  1 8 2 ) .  
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270. The Roestar patent  discloses t h e  u8e of h i m y  ahorbing  

dop.nt8. c00p.X CX-385, #54; RX-1033, CO1. 5 ) .  

271. The Koester patent  was cited by t h e  Patent  Office Examiner 

during the pros.cutian of t h e  '915 p8tent .  (RX-i001, pp. 18-19). 

272. The S e i t z  patent  for "Optical Maser Having Means for 

Concentrating t h e  Rmping Light Energy i n  t h e  Central  Port ion Thereofa 

on October 6, 1970 on an appi ica t ion  f i l e d  March 23, 1967. The disclosed 

isnred 

invention includes an e x t e r i o r l y  s i i v e r e d  generator h8V iag  dirposed t h e r e i n  a 

plur8l i ty  of flash tubes artanged within t h e  outer Iayer of a host mater~al,  

such a8 a ruby (Ai203) cfystal .  

as chromium ions. It i s  s a i d  t h a t  t h e  invention in p 8 r t i c u l a r  relates t o  

&ic8l masers or l a s e r s ,  wherein more e f f i c i e n t  u t i l i z a t i o n  o f  * ~ i t r g '  

energy, i s  provided. (RX-1032, cob. 1 ,  2). 

The CXY8t.1 include# doping medim auch 

* 

273. The Sei tz  patent  was cited by the Paheat Office kaminer 

during the prosecution o f  t h e  '915 patent .  (RX-1001, pp. 17-19). 

274. The S e i t z  p8tent  di8clo8eI t h a t  a v a t i 8 t i o n  of doping 

c o a c e n t t a t i o a  p X O d ~ ~ e 8  a var iab le  index o f  r e f r a c t i o n .  (RX--1032, col. 3). 

R.P. F1.m e t  81. U.S. Patent  No. 3,542,536 

275. The Piam e t  ai. patent for "Method of FoEming Optical 

Waveguide by I r r a d i a t i o n  o f  Dieicctric Materi81" i 8 S U t d  O n  NOVmbcX 24, 1970 

on a3 appi ica t ion  fiicd Septemkx i ,  1967. I n  accotdance w i t h  t h e  F1.m e t  a1. 

invent ion,  t h e  method of  f a b r i c a t i n g  an aptical waveguide CompriSe8 t h e  Step 

of Providing a s i n g l e  continuous auant i ty  of solid optical  dielectric M t e x i a i  

and t h e  rtep of changing the r e f r a c t i v e  index i n  an i n t e r i o r  l o c a l i z e d  region 
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of tbe cnunti ty  of sol: o p t i t a l  dielectric  matezial  by r a d i a t i n g  t h e  

d i e l e c t r i c  m t e r i a i  so as t o  ptoduce atomic dispfacements i n  t b e  f o c a l i z e d  
- -  

region. 

refractive index batween t h e  i n t e r i o r  l o c a l i z e d  region and the remainder of 

Tbe i r r a d i a t i o n  dose is s u f f i c i e n t - t o  p t o d U C 8  a difference i n  

the materia& w h i c h  is  said t o  permft the  guiding of optic81 energy. 

(Rx-10334, C O ~ .  2). 

276. The Pl8m et  a l .  patent was cited by t h e  Patent O f f i c e  Examiner 

during the prosecution o f  t h e  '915 patent .  

277. The Fl8m et  a i .  patent does not suggest adding a materia1 t o  a 

f u s e d  s i l i c a .  The method of  t h e  F1m e t  a l .  p8tent 08naet b. extended t o  

kilometer long Opticai waveguides. (Cooper CX-385, para. 49). 

278. The Fhm et a1. patent has brSfC8lly no doprats othor than 

through r a d i o a c t i v i t y  and t h r o u g b  i r r a d i a t i o n .  Thus ?lam et  81. would not 

normally rewire a r e s t r i c t i o n  on 85 weight percent silicon. 

* 
W.C. Brrdy U.S. P8tent No. 3,667,322 

279. The Brady patent  for nLigbt h 8 a a s i t t i n g  Glass Irikrs, Core 

and Cladding Campositionsn issued on September 21, ign oa an a p p l i c a t i o n  

f i l e d  Mmy 22, 1969.. (Rx-1035).  

280. The Bzady invention involves core and cladding g h S S  

compositions for 0 p t i t a l . g i a s 8  fibers. The patent discloses that glass core 

coeposit ion c8n have an index of  t e f r a c t i o n  o f  from 1.56 t o  1.64 capable of 

transmit t ing light when i n  f i b e t  form w i t h  t b e  core. (IPI-1035, cor. 2, 11. 

3-58 C O ~ .  7, 11. 70-75) .  

281. 

4 

I n  optlzri fibers formed of  a ptefcrred tombirution of coxc 

and eiadding g i a s s e s  o f  the Bzady invent ion,  more th8n 60 pertent of l i g h t  

e n t e r i n g  5 foot ienqhts o f  there  f i k t s  w i i l  be i n t e r r m l l y  reflected and 

transmitted out t h e  opposite end w h i c h  corresponds t o  something on t h e  order 

Of scvetai thousand dezihcis  per k i l a n e t e r .  

nrcedo h. 2788-89; Rx-1030, p. 1152)'. 

(RX-1035, coi. 7 ,  1i-a 39-43; 



282. A8 d i s c ~ 0 8 e d  i n  t h e  Brady p a t e n t ,  i n  t h e  ffbt optic8 f i e l d ,  

n m r  o f  individual  fibers or f i l m e n t s  are hundred togethei t o  form w h 8 t  tho 

a r t  r e f e r a  t o  81 a l i g h t  pipe or f i b e r  o p t i c  a r t a y .  

individual fib018 ate cornposed of two e s r e n t i a l  CQmPOnents, namely a central 

I n  l i g h t  pipos, 

core having 8n index o f  r e f r a c t i o n  higher th8n an outer cladding or shoath 

which ruroundr t h e  core: Due t o  d i f f e r e n t  i n d i c e r  of refraction of tho COIO 

and cladding Mterials the principies of to ta l  i n t e r n 8 1  r e f l e c t i o n  operato8 t o  

reflect l i g h t  enter ing one end of t h e  f i k r  along t h e  i n t o r m l  loagth of tho 

fiber t o  its opposite end. (RX-1035, coi. 1 ,  11. 12-45).  

Corning's Code 7940 and Corning's Code 7971 Gla88.8 

283. In 1966 Cetning m8nufactured, w a g  many otha ~ 1 8 8 ~ 1 ,  t h a  

iB d e a c t i k d  i n  Hyde U.S. patent 2,272,342.  Corning a180 Mmf8ctur8d 8 

t i t 8 n i a 4 0 p a d  8 i l i C 8  g h S 8  (Code 79711, the t i t 8 d a  ~ 0 n t O n t  O f  *hid! 8-t 

79. T h i s  41818, dirc lored i n  Nordberg U.S. p8t-t 2,326,059,  w88 krovrr t o  

have a vezy low thermal expansion coefficiont and m a  ua.d for rtructtual 

(non-optical)  appl icat ions  such  a8 tele8cop. mirror bhnk8, rhete maprior 

dimension81 s t 8 b f l i t y  was xemaired. It V.8 not #old Or U 8 . d  for light 

tranamiraion appl icat ion.  (Maurer CX-1, para. 2 4 ;  CX-23; US-24; Coopar 

CX-385, p82.8, 51, 5 6 ;  my, Tz. 2682-83; Mccdo, T t .  2785; CPx-3; CPFF 4 5 ) .  

X .  The ' 4 5 4  Patent and t h e  S t a t e  of  t h e  A r t  

T.H. Elmer e t  a l .  U . S .  Patcrrt No. 3 ,459 ,522  

284. The Elmex e t  ai. patent for  a "Method of  Treat ing a Porous 

R i g h  Silica Content Glass" i s s u e d  on August 5 ,  i 9 6 9  oa an a p p l i c a t i o n  f i l e d  
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Augur+ 1 ,  i967’vhich war a continuation of  an application filed July 6 ,  1963. . 

Tho diacloud invention is to a method of =king 8 sobatantially wator-ftoo 

8ZtiClO of high #ilia content comprising the steps of forming r ahaped body 

f r m  8 b o t O O i l i 8 t O  gl8.8; thermrlly ttO8ting the ghSS body at l tatperrture 

8nd for r potiod of tinr aufficient to aeparate the glrla into a Silicr-rich 

ph.80 rnd 8 8iliC8-pOOZ ph8se; leaching the SiliCa-pOOt ph8ae to produce 8 

h i g h  r i l i c a  glrrr body having a porour structure; treating the potoua body in 

a flowing stzeun of  a rubatantially dry, chlorine containing 8tmo.phete at r 

temperature of 60O0-l0O0 C. for a sufficient time, arid 8taomphoro having 

ruch a lar moirturoeontent as to toplrce hydroxy io- by chlorino io-; and 

conrolidating tho tre8tcd porour body in a dry noaoxiditiag 8tmoaphoto 01 

V~CUUII) to produce a rmnporoua, tramparent, 8ubrtrntirlly w a t o r = f t ~  ghrr 

0 

-1 article h8Ving 8 mwimwa.beta 08 V8lUe O f  0.02 . (Rx-1057, col. 8, 11. 

5-24 1 . 
28s. Chlotid containing rtmoaphere 88 urod in tho t b o r  ot 81. 

patent moans an atmoaphere containing in tho ordot of lM or mot0 of oithor 

chlorino gar or a chlorido vapor 8nd the chlorira gaa or chlorido vapor can bo 

Used 8s ruch. (Rlt-1027, C O l .  3, 11. 34-38]. 

286. Tho theor ot 81. patent d i S c l O H 8  th8t tho chlortno troatmont 

th8t such lowor temperaturea 820 errontirlly i~npt8ctic81; t&t tbo t r te  of 

w8t.r rmov81 incre8wr w i t h  tomperature with the limit being bpoaod by 

incipient p r o  closure, that i s  initiation of consolidation which occur8 rt 

950 C or higbor dopnding on the roriduai flux content of tho porour gi.88. 0 

It is arid that preferabiy the chlorine treatment i r  c8rried out about 700 to 

900°C. (RX-lO27-cOi. 3 ii. 45-54). 

287. The Elmex et al. p8tent.diacloser th8t the time of chlorine 

treatment wiii depend on the degree of dewatering deaired, g h a 8  thfcbss, 

and tcmper8ture of the glass during tteatment; that for exampfo, it ha8 k o a  

found that oraentirlly caaapleto removal of wator ftm tubing h.flrrg 8 1 
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~ l i i ~ t e ~  t h i c k  w a l i  ir acccmpiished i n  several minutes a t  temperature pt 

8o0°C 8nd above, vhereaa hours are remired a t  600-650 C. 
0 -  - 

The patent  

diselorer th8t subaeuuent t o  t h e  treatment i n  a chlorine cantaining 

atmosphere, t h e  porous glrss may be m i n t r i n e d  i n  such atmosphere while the 

t w e r a t u t e  . i r  irrcterred t o  8 consol idrt ion temperature, normally l250-l3OO0 

c; that t h i r  may be ttndersitrblc from 8n econaoic strndpoint  kcrusc it m y  

remit i n  r e t e n t i o n  of an excess 8mount o f  c b i o t i n e  within the g l a r s  8nd mry 

cruse  s p l i t t i n g  of t h e  glass a t  h i g h  C12 concentxation. 

chlor ine  t r e a t e d  porous glass i.S removed from t h e  chlor ine  8tmosphere and 

ttaMfeZ2ed t o  an i n e r t  atmosphere, s u c h  as nuttogen f o r  f u r t h e r  h a r t  

treatment.  (RX-1027, col. 3 ,  ll. 45-73] .  

A l t e r n r t i v a l y ,  t h e  

288. Exrmple 9 of t h e  Elmer et a l .  p8tent  d i c 1 0 ~ 8  a #ample of one 
0 mm. wrll, porous tubing treated a t  806 C. for 30 minute8 in a StZe8m of 

c h l o r i n e  g8s flowiag 8 t  t h e  x8te o f  100 cc./minute; t h r t  8 t  t h e  c a n c l u r i o a  of 

t h i s  treatment,  t h e  furnace temperature was taired t o  l2SO C. a t  a tate of 

1-00 degrees per hour w i t h  t h e  flow of  chlorine grr being mriatained; t h a t  tho 

furnrce  vas then h e l d  f o r  a half hour r t  l2SOoC. t o  caaIpletely eoaaol idata  

t h e  potour glasr rnd then t o o l e d ;  and t h a t  t h a  c8lcUl8ted bet8 m l u e  of t h i r  

t r e a t e d  tubing w88 0.002. (RX-iO27, col. 6 ) .  

0 

* 

289. The Elmet et  al. p r t e n t  was c i t e d  rnd discussed 8 t  length in 

t h e  s p e c i f i c a t i o n  of t h e  '454 p8tent.  (RX-1027; CX-9 (RX-1004) col. 3 ,  cox. 

4 ) .  The Elmer e t  rl. p8tcnt dirtloser t h r t  t h e  r a t e  of  rnter removal 

increrres w i t h  temperatuxe w i t h  t h e  l i m i t  being imposed by i n c i p i e n t  pore 

C l O S U r e ,  t h 8 t  is  i n i t i a t i o n  of tonsolid8tfon.  (RX-iO27,  COT. 3 ,  11. 47-50) .  

Macedo et  a 1  U.S. Pate% No. 3 ,938 ,974  

290. The t48:edo e t  ai U.S. P i t e n t  No. 3 , 9 3 8 , 9 7 4  for "Method of 

Producing Optical Waveguide Fibers"  issued.on Pebrurry 1 7 ,  i 9 7 6  On 

aPPliSatiOn f i l e d  April  2 2 ,  1974 w h i c h  wrs a continuation-in-p8tt Of 8n 

applic8tiOn f i l e d  April  2 7 ,  i 9 7 3 .  The invention i n  the M8cedo et 8 1  patent  iS 

i n  method for t h e  Dzoduction of an ontical wave auide casarisina 8 c l a d d i n a  



layer and a g h 8 S  core * i t h  an index of  refraction larq  ' th8n t h e  index of 

r e f r a c t i o n  of M i d  cladding layer, t h e  improvement caapria ing forming s a i d  

- -  ~ -r 

t h e  ghrr t o  88.1 mid p r e s ,  &.wing t h e  t e s u l t 8 n t  ghrr into 8 fiber, 8nd 

applying a cladding hyer  t o  produce s 8 i d  y.9a guide. (RX-1052, col. 11, ll. 

35-46]. 

291. The Macedo e t  81 p8tent t e 8 C h e 8  t h a t  t h e  coaro l idr t ion  step o f  

the process of t h e  invention c o n s i s t s  o f  he8ting a 88mple t o  8 r8nge ftom 

t h e  g l a s s  cloae by viscous fiow, leaving homogeneour g l a u  of  t h e  h8td  

phase: t h 8 t  i f  t h e  g h S S  i r  kept 8 t  50O0-7OO0C. f o r  15-50 boot. befote 

heating t o  t h e  70Oo-95O0C range moat o f  t h e  inhomogen8iti.S i n  the gl.888, 

t 8 U . d  t h e  prerence O f  W8tet C u 1  ba X - V d  . Thi8 dryiag ptOC.88 18 

carried out preferably  i n  a r e a c t i v e  atmos~phete (auch ar C c I  4 8  c 1 2  9.8 
* 

SiC14). It is s t a t e d  t h a t  duting t h e  500-7OO0C h e 8 t  tzcrtmbnt the 

unconaolid8ted glass tan  be e f f i c i e n t l y  con+tolled. (m-10528 col. 7 ,  11. 

33-48).  

292. J8p8nese p8tent 45-31311 -8 published on NoVemb8t 258 1970. 

It d i r c l o a e r  heating a porous g h S 8  within 8 28nge O f  750-950 C t o  dxive off  

t h e  free and the s u p c r f i c i r i i y  adsorbed water. The gi8.8 i r  8ubaemently 

t rea ted  i n  8n anhydrous atmosphere t h 8 t  doer not  re.& w i t h  8 i l i t O n  

0 

t e t r a c h l o r i d e .  Thereaf ter ,  a s i l i c o n  tetr8chloride v8pot A8 pasred t h o u g h  

t h e  furrute  for a f ixed  period of time. 

8ppropri8te speed up t o  i250-i300 C. 

Next t h e  g l a u  is h e 8 t s d  8 t  8n 

0 .  
After r i n t e r i n g  t h e  g u a r  i 8  tooled t o  

pzoduce a dew8teted h i g h  s i l i c a  a c i d  glass. (RX-1229A). 



XI. Early Work 

293. By aid-1965 respondents were involved in developing gas lenses . 

for optical communications. (Nakahara Tr. 2153). 

294. Respondents in June 1966 published an article on 'Rays and Ray 

Envelopes witbin Stable,.Optical Resonators Containing Focusing Media" in 

Applied Optics, p. 1023. (CX-243). 

295. In 1970 respondents were involved in work and research using 

liquid cores in optical waveguide fibers. 

that respondents conducted experimental work on glass clad-glass core fibers 

There is no documentary evidence 

during the 1960's (Nakahara T r .  2153, 2154). 

296. Optical fiber was first produced by SEI in 1972. SEI began 

production of commercial quantities of optical waveguide fiber i n  1976 

(Nakahara RPX-100, Para. 2). 

297. Corning production of optical waveguide fiber began around 

October 1971. Its commercial production couumnced in 1972. It first sale 

occurred around March 1972. (RX-1098, pp. PO36485-86, P036500; IU1-1104; Sx-48, 

NO. 5,  pm 7). 

298. Maurer did not originate the idea of an optical fiber having a 

refractive index higher in the core than in the cladding. (muter T r .  116). 

XII. 

299. i s  not listed as a4dopadt in the '915 patent 

specification. (CX-8, RX-1001) . 
300. was not used by inventors Maurer and Schultz as a 

dopant when the application was filed on May 11, 1970 for the '915 patent. A 

Corning 'Optical Waveguide Technical Request Review' dated March 20, 1972 

listing inventor Maurer in connection with research stated that several 
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composition f i e l d s  havt been explored and t h e  sys  tem well 

charac ter ized .  (RX-1098, p. P036463, -64 ,  - 7 1 ) .  

301. P r i o r  t o  t h e  May 11, 1970 f i l i n g  of t h e  '915 appl ica t ion  

inventor Schul tz  had produced a -doped fused silica i n  b u l k  form, but 

because of the  process  he used,  only a small amount of  was a c t u a l l y  

added t o  t h e  s i l ica .  

a t  Corning to name it i n  t h e  '915 appl ica t ion .  (Schul tz ,  CX-2, para. 17) 

As o f  May 1 1 ; 1 9 7 0 ,  insufficient work had been preformed 

302. Corning's U . S .  Patent No. 3 ,884 ,550  ( t h e  '550 patent)  issued 

May 29 ,  1975 on an appl icat ion f i l e d  January 4 ,  1973 by Robert D. muter and 

Peter  C. Schul tz ,  the inventors of the  invention claimed i n  t h e  '915 patent .  

The '550 patent  is t o  a germania containing o p t i c a l  waveguide w i t h  germania i n  

t h e  core of t h e  waveguide and w i t h  t h e  cladding l a y e r  formed of high pur i ty  

g l a s s .  The germania content is i n  excess 1 5  percent  by weight. The '550 

patent i s  based on a patent d i s c l o s u r e  dated June 1 9 ,  1972. The '550 patent  

references t h e  '915 patent. (RX-1002; RX-1130). 

303. Inventor Maurer i n  a t e c h n i c a l  report dated March 21r  1972 

s t a t e d  that fibers of doped g l a s s  show low attenuations and w i l l  be 

pursued as  "our major a l t e r n a t i v e  composit ion,"  (RX-1099, pp. PO52971-72). 

304. A portion of a Corning report dated March 24 ,  1972 s t a t e d :  

"3. AURORA P r o j e c t  (P.C. S c h u l t z ,  D.L. Bachman) 
A 10 w t %  g l a s s  blank was s u c c e s s f u l l y  produced and 

redrawn into a multimode o p t i c a l  waveguide for t h e  f irst time; some outgassing 
problems were encountered? but ,  for t h e  f irst time, as-drawn fibers (no heat 
treatment) had very low o p t i c a l  losses (one measurement gave losses of only 25 
dB/ka) ." (RX-1127, p. P010753). 

305. By mid-1972 Corning had produced a doped fused silica o p t i c a l  

waveguide fiber containing approximately 9 percent  by weight i n  t h e  

core which had an attenuation of only 4 dB/km. (Schul tz  CX-2, para. 1 8 ) .  

306. I n  late 197L, inventor .Schul tz  turned h i s  attention to work i n  

t h e  

preparation of silica fibers doped w i t h  

g l a s s  system, and i n  e a r l y  1972 began work on the 

S u c h  fibers almost 
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immediately exhibited crieir usefulness as optical wavegurdes, and, by mid-1972 , 

a doped fused s i l i c a  optical waveguide fiber was produced a t  Corning w h i c h  

contained approximately 9 percent by weight i n  the core, and w h i c h  

had an attenuation of  only 4 dB/km. (Schultz  CX-2, para. 18; Maurer CX-1, 

para. 36) .  

307. As of  May 1970,  inventors Maurer and S c h u l t z  had not yet 

experimented w i t h  dopant materials which  decreased the index o f  refraction of  

pure fused s i l i c a .  (Maurer CX-1, para. 35: Schul tz  CX-2 para. 2 0 ) .  

308 .  Corning's most consistant successe i n  the production o f  

optical waveguide fibers piror t o  May 1970 were achieved primarily w i t h  an 

approximately 5 percent titania-doped fused s i l i c a .  Prior t o  May 1970, 

Corning also made f ibers containing alumina-doped fused s i l i c a  and 

zirconia-doped fused s i b i c a .  (Maurer CX-1 para. 3 2 ;  Schul tz  CX-2, para. 1 5 ;  

cx-54, p. 3 ) .  

309. On December 10 ,  1972, Corning reported that t h e  doped 

materials have led to a low loss waveguide f iber that has demonstrated a 

degree of reproducibility never possible w i t h  the t i tania  system. The 

level i n  t h e  core was said.to have an appreciable ef fect  i n  fiber 

performance and a major ef fort  was concentrated on defining the optimum 

gradient and establishing a process to  produce it. (RX-1109). 

310. Although it was not known to the inventors when the '915 

application was f i l ed  i n  1970, it has been known a t  least  since 1954 that the 

introduction of 

certain glasses.  (Cooper CX-385, para. 61) .  

I 

significantly decreases the index of refraction of 

311. Had the inventors Maurer and S c h u l t z  experimented w i t h  dopant 

materials, which  negatively altered the refractive index of fused s i l i c a ,  

Prior t o  the f i l i n g  of  the '915 application on May 11, 1970, specific 

reference to such materials would have been made i n  the '915 patent. There i s  

no difference i n  either function or effect between negatively doping the 

cladding of a f u s e d  s i l i c a  f iber to reduce its refractive index or positively 
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doping t h e  core  of a f-ed s i l i c a  fiber t o  increase  its r e f r a c t i v e  index.  

(Maurer CX-1,  'para. 35 ;  Schultz  CX-2,  para. 20;  Cooper CX-7, para. 37 ;  

Eoshikawa, Tr. ,2086-93) . 
312. Inventor Maurer has testified that when t h e  ,915  patent  

appl ica t ion  was f i l e d  on May 11, 1970 ,  h e  c l e a r l y  had i n  mind u s i n g  dopants 

which  may decrease t h e ' r e f r a c t i v e  index, e s p e c i a l l y  if there was a dopant 

which raised it; that  he d i d  not know a t  t h e  time t h a t  would decrease  

t h e  refractive index of g l a s s .  (Maurer Tr. 8 4 ) .  

313. Prior t o  t h e  f i l i n g  date  of the appl ica t ion  for t h e  '915 

p a t e n t ,  inventors Maurer and Schultz  had only experimented with dopant 

materials which increased the  refractive index of fused silica.  Thus, t h e  

s p e c i f i c a t i o n  of the  '915 patent  only s p e c i f i c a l l y  mentions such dopant 

materials. (Haurer paras.  3 2 ,  35 ;  Schultz  CX-2, paras .  16,  20; CX-8, col. 4 ,  

11. 14-33). 

314. is a material which, when added t o  fused silica,  

p o s i t i v e l y  changes its refractive index, but which does not ab8orb or scatter 

l i g h t  to any appreciable  extent. (muter CX-1, paras. 3 3 ,  36; Schultz  CX-2, 

paras.  18-19: Cooper CX-7, para. 35; CX-361: CX-362; Cay RPX-lOU, para. 3 ;  

RX-1053, ~ 0 1 .  7 ,  11. 23-30, -1. 9 ,  11. 9-18; CX-8, -1. 4, 11. 23-26). 

315. There is nothing i n  t h e  specification of t h e  '915 pntent 

express ly  excluding t h e  use of as  a dopant material or ruggcsting 

t h a t  would not perform i n  the  same manner as the  exemplary dopant 

materials s p e c i f i c a l l y  l i s t e d  i n  column 4 of t h e  '915 patent .  (CX-8; 13aurer 

CX-1, para. 33; Schultz  CX-2, paras .  17-19; Cooper CX-7, para. 34-35). 

316. Although fused silica containing more than 

trace amounts of may not have been known to have been produced p r i o r  

t o  1970, t h i s  is because o f  t h e  use of d i r e c t  vitr i f ication raethods of 

depos i t ion ,  wherein t h e  soot was desposi ted into a h ighly  

heated furnace, causing t h e  t o  v o l a t i l i z e .  The '915 patent  and 

incorporated U.S. patent 3 ,711 ,262  teach  the  deposi t ion of doped fused S i l i c a  
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into an unheated t u b e  ui room temperature, followed by s i n t e r i n g  s t e p  a t  

temperature below those a t  which w i l l  v o l a t i l i z e .  The '915 patent  

and incorporated U.S. patent 3 ,711 ,262  therefore teach a method by which  

fused silica can be produced containing useful a m o u n t s  of 

(Schultz  CX-2, para. 1 7 ;  S c h u l t z ,  TI. 204-07, 222 ,  250-55, 308-11: 

CX-8, col. 4 ,  1. 60 t o  -1. 5 ,  1. 7 ,  CX-8A, col. 7 ,  11. 16-54; Day, Tr .  

2657-58, 2661-64). 

317. If t h e  s p e c i f i c  example of t h e  '915 '915 p a t e n t ,  a t  column 4 ,  

1. 60 through column 5 ,  1. 7 ,  or t h e  specific example of the  incorporated U.S. 

patent 3 ,711 ,262 ,  a t  column 7 ,  11. 16 through 54 ,  were followed, s u b s t i t u t i n g  

for t h e  t i tania  used i n  each, each would produce a usable o p t i c a l  

waveguide fiber. (CX-8; CX-8A; Schul tz ,  Tr. 250-55;  Day Tr. 2661-64). 

318. is a dopant material within the  scope of 

t h e  '915 patent .  (muter CX-1, para. 9 ;  CX-lApp., Glossary,  p. 2 ;  Schul tz  

CX-2, para. 7 ;  CX-2App., Glossary,  p. 2 ;  Coaper CX-7, para. 9 ;  CX-fApp., 

Glossary,  p. 2: CX-94; CX-362). 

XIII. B r i t i s h  Patent  i ; 3 2 2 , 9 9 2  

319. B r i t i s h  Patent 1 ,322 ,992  is the  B t i t i s b  counterpart of the 

'915 patent .  It states t h a t  doping material or dopant is a material which may 

be added to unfused s i l i ca ,  and which causes t h e  index of  refraction of the 

"doped fused si l ica"  art icle  produced therefrom, to be increased above that of 

pure fused silica. (RX-1240, p. 2 ,  11. 114-1201. 

320. Inventors Maurer and Schultz  could not recall ever h8ving seen 

Neither a t  any the  d e f i n i t i o n  of dopant material i n  B r i t i s h  Patent 1,322,992.  

time r a t i f i e d  or approved s u c h  d e f i n i t i o n .  

d e f i n i t i o n  of dopant mater ia l  i n  t h e  B r i t i s h  patent  to be more restrictive 

then t h e i r  concept of t h e  invention of the  '915 patent .  (Maurcr Tr. 3309-11; 

Schultz  Tr. 3302-05). 

B o t h  inventors belived t h a t  the 
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321. Belgia-atent 766,972 i s  the Belgian c m t e r p a r t  of the '915 

patent. The patent does not state that the only dopants usable i n  the 

disclosed waveguides are those that increase the index of .refraction of  fused 

s i l i c a .  It states that the dopant materials used i n  the invention may be t h e  

same i n  the core and cladding or may be different.  

condition is said to be that the respective quantities of dopant assure a 

precise and predetermined difference between the indices of refraction of the 

core and cladding, the core having the higher index o f  refraction, and the 

The only essential 

amount of doping material calculated to give the desired difference i n  

indices. (cx-389, CX-389A8 pp. 14-15) 

322. French Patent 2,088,485 is  the French counterpart of  the '915 

patent. The patent does not state that the only dopants usable i n  t h e  

disclosed waveguides are those that increase the index of refraction of fumd 

s i l i c a .  The invention is said to  consist of a cladding layer coc~porod of pure 

fused s i l i c a  or of a doped fused s i l i c a ,  the nature and degree of doping of 

the core being such that there is a precise difference i n  indices of  

refraction between the core and the cladding layer and e a t  t h e  index of  t h e  

core is greater than that of t h e  cladding layer. (a-3908 CX-190A8 p. 7 ) .  

323. I ta l ian Patent 924,956 is the I ta l ian counterpart of t h e  '935 

patent. 

disclosed compositions are those that increase the index of refraction of 

fused s i l i c a .  

The patent does not state that the only dopants usuable i n  t h e  

Its disclosure is comparable to the disclosure of t h e  French 

counterpart to  the '915 patent (CX 3918 CX-39l.A). 

324. Japanese Patent application which is  the Japanese counterpart 

of the '915 patent does not s tate  that t h e  only dopants usable are tho- that 

-increase the index of refraction of  fused s v i c a .  It states an 8b80lUte 

condition of the optical waveguide of the invention is that the dopant produce 

an accurate, predetermined difference i n  refractive indices  b e t w e e n  t h e  fused 

s i l i c a  sheathing and the fused s i l i c a  core of the waveguide such that the core 
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has a higher refract ivr index,  and that the quantity of dopant be calculated . 

as t o  provide t h i s  necessary difference i n  refractive indices, (CX-392,  

cx-392A, p. 11). 

325. German Patent Application No. 05 2 ,122 ,896  w h i c h ,  i s  the 

German counterpart of the '915 patent, does  not state that the only dopants 

usable are those that increase the index of refraction of fused s i l i c a .  I t  

discloses that optical waveguides of  the invention comprise core and cladding 

consisting of s i l i c a  glass and that either or b o t h  can contain a doping agent 

i n  s u c h  percentage that a precise, predetermined difference i n  the 

corresponding indices of refraction of core and cladding are obtained. It i s  

said that the addition of doping agent is  preferably i n  an account such that 

the index of refraction of the core is  greater than that of  cladding. 

(CX-393, CX-393AV p. 3 ) .  

326. Canadian Patent 951,555, the Canadian counterpart of t h e  '915 

patent, does not state that the only dopants usable i n  the disclosed 

waveguides are those that increase the index of  refraction of  pure s i l i c a .  

(CX-60). 

XIV. The 15  Percent Limitation 

327. Inventors Maurer and Schultz  on September 1 5 ,  1970 filed a 

continuation-in-part (cip)  application o f  the I915 application i n  the U n i t e d  

States Patent Office. A t  pages 6 and 7 of the c i p  application, it was 
e representd: 

Because the amount of  dopant material necessary to  give the desired 
increase i n  the index o f  refraction of fused s i l i c a  a t  any given 
temperature i s  low, the physical characterist ics ,  s u c h  as viscosity,  
softening p o i n t ,  and coeff icient  of expansion of the fused s i l i c a  i n  
t h e  core may be almost identical to  those of the fused s i l i c a  used 
for the cladding layer. This substantially eliminates many of the 
d i f f i c u l t i e s  encountered i n  drawing wave guides, s u c h  as 
devitrif ication,  excess internal s tra in ,  and large vicosity 
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alrrerenttal .  ACCOralngly, lt i s  generally desirable t h a t  the 
doping mate:,..l not exceed 15% by weight of glass.  

A t  page 11 of the c i p  application it was stated: 

I n  general, the amount of dopant that may be added to  a fused s i l i c a  
i s  l i m i t e d  only by the amount that can be melted or dissolved into 
the glass without crystal formation during cooling and/or subsequent 
processing. Alumina may be present i n  amounts up to  40% but other 
oxides are generally l i m i t e d  t o  no more than 25% a t  most, while no 
more than 5% Zr02 or Nb2Of may be added and no more than 20% 
TiO2. As indicated ear l ie r ,  where it is desired that other 
physical properties match rather closely,  the amount of  dopant may 
be l i m i t e d  to  less t h a n  15%. (RX-1221, pp. P121286, P. 121287, 
P121291) 

328. From the work which inventors Maurer and Schul tz  performed as 

of May 11, 1970, it was believed that there were certain advantages to  the use 

of no more than 15% by weight dopant material i n  preparing the clpimed 

waveguides. 

particularly useful fiber containing more than that amount of dopant 

Prior to May 11, 1970, Maurer and Schultz  had not produced a 

material. (Maurer CX-1; para. 3 4 ) .  An invention disclosure dated October 1 6 ,  

1969 by inventor Schul tz  directed to  doped vitreous silic for Letters and 

waveguides d i d  read i n  part: 

An invention disclosure dated October 1 6 ,  1969 by inventor S c h u l t r  

directed t o  doped vitreous s i l i c a s  for filters and waveguides read i n  part: 

The present disclosure is concerned w i t h  a series of new high 
temperature s i l i c a t e  glasses which  have been produced by t h e  f l a a  
hydrolysis of  these vapors i n  mixture w i t h  S i C l q  vapors. I n  
particular, the glasses are binary s i l i ca tes  containing A l 2 O 3 ,  
Zr02, Ta2O5, and Nb2O5 i n  amounts between 1 and 25 w t . %  
(depending upon additive used), and are a l l  of excellent quality. 
Earlier hydrolysis techniques ... could not successfully produce 
these glasses containing these additives i n  amounts greater than 
approximately 0.1 w t . %  due to the ineff icient  vapor generator8 
employed for solid chlorides. I n  addition, production of these 
glasses having the quality obtained here would be extremely 
d i f f i c u l t ,  if not impossible, using c l a s s i c a l  melting techniques. 

The disclosure stated that glasses are h i g h l y  desirable as ultraviolet f i l t e r s  

and are "attractive core glasses" for use i n  optical waveguide. 

attenuation values are presented. (RX-1125). 

However no 

329. A report dated June 16, 1969 coauthored by inventor S c h u l t z  

read : 
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An o p t i c a l  t e guide has been successfully .duced having a core 
g l a s s  composition of  37 w t .  % A1203-63% S i 0 2  and a cladding of 
100% S i 0 2 .  
and eliminates the necessity of secondary heat-treatment which 
plagued the SiOz-TiO2 wave guides.  

The fiber exhibits  e x c e l l e n t  single-mode transmission 

(RX-1124) 

XV. Incorporating Dopants Into Glass 

330. U.S. Patent 3 ,711 ,262  t o  'Method of Producing Opt ica l  

Waveguide Fibers' i s s u e d  January 1 6 ,  1973 to  D.B. Keck e t  a 1  on an appl ica t ion  

f i l e d  May 11, 1970. The appl ica t ion  is referred to a t  co l .  4, l ine  6 of  t h e  

I915 patent .  The K e c k  et a l .  patent  describes a process i n  which a fila! of 

soot from the flame hydrolysis  burners is  f i rs t  deposited a s  a powder on t h e  

i n s i d e  wall of a glass t u b e ,  and then t h e  soot i s  sintered i n t o ' a  solid g l a s s  

layer  a t  a sintering temperature of about 1450 C .  Other methods a r e  0 

disclosed for deposi t inq glass.  Dr. Schultz  d id  not specifically deposit mot 

of fused s i l i ca  doped w i t h  i n s i d e  of a t u b e  but  did deposi t  t h e  soot 

O u t s i d e  of a rod, which was very similar, and t h e n  sintered it into a glass 

incorporating into the  glass.  (Schultz  Tr. 250-251, 253: CX-8A, col .  

5 ,  11. 55-60) . 
331. Dr. Schultz testified that  if i n  f a c t  one had attempted t o  

doposit a s  a dopant material, u t l i z i n g  t h e  process described i n  U.S. 

Patent 3 ,711 ,262  one would be able t o  obtain a core doped i n  excess of .1 

percent (Schul tz ,  Tr. 251 ,252 ,255) .  

332. The amount of dopant used w i t h  f u s e d  s i l ica c o u l d  be affected I 

by the method.used t o  make t h e  doped silica.  (Mauret Tr. 167) .  

333. Ei ther  a direct melting processes i n  which highly  purif ied 

starting materials could  be melted a t  h i g h  temperatures, an ins ide  vapor 

deposition method involving deposi t ing soot on t h e  interior of the t u b e ,  an 
. 

outside vapor deposition method involving t h e  deposition of preform on the 

surface of a mandrell, a boule process w i t h  further processing or a V A D  

process" could be used t o  prepare a core glass t h a t  i s  usable i n  t h e  '915 

invention. Each of these processes could cause a v a r i a t i o n  i n  the amount of 
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dopant used t o  make a c,re g l a s s  but d i f f e r e n c e s  that  wbdd occur i n  a b u l k  

p i e c e  of g l a s s  could be eliminated i n  t h e  fiber drawing s tep .  There s t i l l  

would be sane n e c e s s i t y  for experimentation i n  determining which process would 

* best apply to a given doped core g l a s s .  (Schul tz ,  T r .  321*323). 

334. Dr.  Maurer was questioned i n  deposit ion about a two page 

document dated August 1 6 ,  1968 which he prepared. The document r e f e r r e d  to 

“ the  d i f f i c u l t i e s  of working with t i tania-doped silica for t h e  core. and Dr. 

Maurer t e s t i f i e d  t h a t  t h e r e  were a g r e a t  number of d i f f i c u l t i e s  i n  working 

with any doped silica .in our ‘ear ly  work’. When asked whether it would be 

extremely d i f f i c u l t  to p r e d i c t  whether any particular dopant could be used to 

form an o p t i c a l  f i b e r ,  h i s  testimony was: 

A .  It would be 
Q. It would require  experimental work? 
A .  
(Maurer RPX 1 0 4 ,  pp. 136-141, Sept.  148 1984) 

It might, .depending on what you were t r y i n g  to predict. .  

335. muter t e s t i f i e d  t h a t  copper and vanadium vould be l i m i t e d  i n  

o p t i c a l  waveguide fiber if one were concerned with certain attenuation levels 

and certain frequency regions because they induced absorptions.  (Dlaurer RPX 

1 0 4 ,  p. 146 October 8 ,  1984) .  

336. The immis ib i l i ty  of ytterbium silicate was published i n  1961; 

t h e  immis ib i l i ty  of lanthanum silicate was published in 1962. (Macedo Tt. 

2736) .  

337. I n  about 1970 it was known that transition element 

multi-valent ox ides  such as iron, copper, cobalt, chromium, vanadium8 n i c k e l  

and uranium t y p i c a l l y  produce l i g h t  absorption that is unacceptable i n  g l a s s .  

(Macedo Tr. 2730).  

338. There are broad guide l ines  t h a t  one could follow as t o  which 

dopants t o  t r y  with fused silica. Fer example would the  dopants produce color 

i n  g l a s s  and would they form inmaisciabie l i q u i d s .  If so, such dopants would 

be unacceptable. 

would occur. (Day Tr .  2685-86, 2707) .  

A l s o  one would know about the points where h i s i b i l i t y  
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339. I n  197b  it was known t h a t  oxides as titamim oxide would 

produce excessive color at  a h i g h  concentration so that l i g h t  absorption 

levels would be increased to an unacceptable level. (Macedo Tr. 2 7 3 4 ) .  

340. It was known i n  about 1970 that chemical compounds as calcuim 

and barium oxide? if added to at  least 85 weight percent s i l i c a  glass i n  

amounts exceeding 1 0  weight percent would result i n  the formation of 

immissible l i q u i d s  and attendant l i g h t  scattering. (Macedo Tr. 2733; Maurer 

Tr.  3 3 ) .  

341 .  It would be a t r a i l  and error process i n  determining what 

dopants can be used i n  making glasses. There is no way one could predict 

whether a particular dopant would be satisfactory for an optical waveguide. 

There are some general principles to s tart  w i t h  to actually establish the 

suitability but experimental work would be needed. One would have to melt the 

glass? p u l l  a fiber fran it and measure the optical transmission and w i t h  that 

experimental evidence decide whether the glass fiber was acceptable for a 

waveguide. W i t h  respect to how long it would take, that depends on t h e  number 

of people working on the matter and what would be i n  the laboratory. I n  a 

well-established laboratory as Corning's lab, it could be a l l  done i n  a week, 

probably a faster time. (Day Tr. 2701-09). 

342. I n  an established laboratory w i t h  sufficient f a c i l i t i e s  and 

w i t h  a description of t h e  invention i n  the '915 patent, experimentation would 

be routine for someone working i n  the optical waveguide field i n  1970 to 

select a workable optical waveguide fiber.  

experimentation. (Cooper CX-385, para. 65) .  

It would not involve under undue 

343. With regard to dopant materials of t h e  I915 patent, those 

skilled i n  the art  i n  1970 would have known of the concentrations of such 

materials at  which immiscibility would occur. I n  f a c t ,  such information was 

available i n  published literature. (Day? Tr. 2707: Macedo, Tr. 2733,  2736-38). 
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3 4 4 .  To est,;rlish the suitability of any par.Lcular dopant material 

for optical waveguides -- after elimination of those dopants whose 

concentrations were known to be unsuitable -- one would make a fiber and 

measure its properties. I n  a well-equipped laboratory, t h i s  could be done i n  

a week a t  most, probably faster. I n  fact ,  to establish the suitability of any 

dopant material throughbut its composition range would take no more than a few 

weeks of testing, which could be preformed by a laboratory technician. (Day, 

Tr. 2685-86, 2707-09; Schul tz ,  Tr. 260-61; Cooper CX-385, para. 65 ) .  

345. I n  glass technology generally, it is not unusual to t r y  a 

number of different compositions before arriving a t  a desirable composition. 

(Macedo, T I .  2762) : 

'The percentage of doping material tbat should be added to f u s e d  
s i l i c a  t o  produce a small, ye t  precise, change i n  the index of 
refraction can readily be determined by one s k i l l e d  i n  the art.' 

(CX-SA, C O ~ .  5 ,  11. 38-41; CX-8, c o l a  4, 11. 1-10). 

XVI. Commercial Production o f  Optical Wavequide Fiber 

346. A t  present, included i n  colsnetc.ia1 production a t  Corning, i s  

one single mode optical waveguide fiber (type 1521) and one multimode graded 

index fibers (type .1517). (Wrisley, CX-6, para. 4 ) .  

347. Corning's single mode optical waveguide fiver, type 1521, has 

an overall diameter of k25 microns and a core diameter of approximately 10 

microns. Its core is comprised of approximately 

w i t h  the remainder its cladding is 
-c 

(Wrisley CX-6, paras. 4-5). 

348. Corning's type 1517 multimode graded index optical waveguide 

fiber has a specified numerical aperture of .20, an overall diameter of 125 

microns and'a 50 micron core. Its core is comprised of approximately 
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on average,  and 

w i t h  t h e  remainder its cladding i s  (wr i s l e y  

CX-6, para. 6)  .. 
349. E a c h  of  Corning's type 1521 and 1517 o p t i c a l  waveguide fibers 

has a cladding of and a core formed of 

to which dopant material on a t  least an elemental basis has been added, 

sa id  dopant material having been added i n  an effective amount 

(Cooper CX-7, para. 46 ) .  

350. Other caamercial multimode graded index o p t i c a l  waveguide 

fibers previously manufactured a t  Corning's Wilmington f a c i l i t y  with core 

dopant levels, on average,  of no more than  approximately include 

types 1515,  1516 and 1518. (Wrisley CX-6, para. 9 ) .  

351. Corning's type 1515,  1516 and 1518 o p t i c a l  waveguide fibers 

each has a cladding of to which dopant 

material on a t  least an elemental basis has been added. Each also has a core 

of 
t 

to which dopant material on a t  least an elemental basis has 

been added, s a i d  dopant material having been added i n  an effective amount 

(Cooper, CX-7, para. 4 6 ) .  

352. The manufacturers of o p t i c a l  waveguide fiber who are supplying 

o p t i c a l  waveguide fibers to the United S t a t e s  market today are ATCT 

Technologies ('ATLT') , formerly Western E l e c t r i c ,  Corning, International 

Telephone and Telegraph Corporation ( mITTm) 8 Northern Telecom Limited ('"Le) 8 

SpecTran Corporation ('SpecTran') and Sumitomo. V a l t e c ,  Inc., a former 

manufacturer of o p t i c a l  waveguide fiber i n  t h e  United S t a t e s  has been acquired 

by ITT. (CX-103, 274322, 274323; Charlton,  Tr. 1225-26; Duke Tr .  1430) .  

353. SEUSA is  engaged i n  t h e  sale and marketing of o p t i c a l  

waveguide fiber and c a b l e  among other  products,  and provides customer support 

r e l a t e d  t o  those products. (Nomura, RX-466, para. 1). 
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354. A l l  si. , ~ e  mode fiber sold today has a &-re containing le8s . 

t h a n  15% dopant material by weight. Certain multimode fiber has a numerical 

aperture of 0 .25  or less. (Cooper CX-7, para. 1 5 ) .  

355. 

waveguide fiber -- ATOT and ITT -- under t h e  '915 patent  and has licenses 

SpecTran Corporation (VpecTran") under the  '915 patent .  (Duke CX-323, para. 

Corning has l icensed two domestic manufacturers of o p t i c a l  

45: CX-96; CX-97; CX-98). 

356. Approximately of the  o p t i c a l  waveguide f i b e r  

manufactured by AToT i n  1983 and 1984 had a numerical aperture of 0.25 or 

less. (CX-302: SX-90). 

357. ApprOXiMtely of t h e  o p t i c a l  wveguidc fiver 

manufactured by ITT has a numerical aperture  of 0.25 or leas. 

materials added by ITT to the  core of its o p t i c a l  fiber d e r i g M t e d  a8 -1232, 

T-1231, T-1228, T-1221 are 

Dopant 

ITT employes for t h e  

manufacture of its o p t i c a l  fiber. 

t h i n  l a y e r s  of 

The process consists of the deposi t ion of 

The process  involves many l a y e r s  perforned inaide 

the t u b e  followed by a process that  

t h e  to a The is then 

that contains 

o p t i c a l  fiber. (CX-319, Freiburgcr Dep. Tr. 23-24, 

27-28, 29 ,  56) 

358. of t h e  f i b e r  manufactured by SpecTran 

Of  t h e  multimode fiber manfactured by SpecTran 

was a numerical aperaturt of 0.25 or leas. 

i n  1984 was single mode fiber. 

i n  1984, 

(CX-354, Jaeger Dep. Tr.  64-65). 

359. Corning has l i censed  "I,, a Canadian corporation, to u a e  and 

se l l  i n  t h e  United S t a t e s  o p t i c a l  waveguide fiber under the '915 patent  which 

NTL has a 
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United States subs id ia - l r  Northern Telecom, I n c .  ("NTI*, which sel ls  i n  t h e  

U n i t e d  States optical waveguide fiber manufactured by 

(Duke CX-323, para, 45: CX-99; CX-303: Belboul  Dep. Tr. 1 5 ) .  

360. of  the optical  waveguide f iber sold by NTI 

i n  t h e  U n i t e d  States i n  1984 was manufactured was 

manufactured 

t h e  fiber manufactured by NTL had 

(CX-304, Jamroz Pep. T r .  18-22). 

361. Corning currently 

(WIDD) method i n  t h e  manufacture 

For t h e  production of 

of 

a numerical aperture o f  0.25 or less.  

utilizes t h e  outside vapor deposition 

of its commercial optical waveguide fiber. 

fiber, a stream o f  reactant gas 

0- determined so as t o  y i e l d  the desired f inal  composition i n  the particular 

fiber being made -- is fed into generating a 

stream of particulate glass material, commonly referred t o  as soot, which i s  

directed tward a bait .  

a prefotln is b u i l t  after completion of t h i s  mot 

de spo i t ion, The resulting soot preform is  t h e n  passed 

i n  to i n  a chlorine-containing atmosphere. Therein, 

the  preform is dehydrated during t h e  process of consolidation, and, f i n a l l y ,  a 

clear,  bubble-free, consol idhted glass preform is  fomed. T h i s  glass preform 

is t h e n  and an optical waveguide fiber i s  

drawn from the preform. (Wrisley, CX-6, para. 10). 

' 

362. For t h e  production of  fiber,  Corning utilizes t h e  

steps i n  

Instead of fiber , 
is  t h e n  used as or 

t h e  is not removed. The resul t ing  
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an optical waveguide fiber (Wrisely, 

cx-6, para. 1 0 ) .  

363. Exhibit CX-67 contains excerpts from Corning's Standard 

Operating Procedures, which describe in detail the dehydration and 

consolidation process utilized by Corning, Pages of Exhibit CX-67 referencing 

document 42007 pertain to dehydration and consolidation of 

Pages referencing document 42009 pertain to dehydration and 

consolidation of Pages referencing documents 42010 and 

42011 pertain to the dehydration and consolidation of 

These Standard Operating Procedures show that the, chlorine flow 

in Corning's dehydration/consolidation furnaces does not continue throughout 

the entire period during which Corning's preforms undergo consolidation. The 

have, however, 

prior to the halting of the chlorine flow. As a general rule at the 

time of the lower 

of the furnace -- in the range of 0- 

while the w i t h  a temperature no lower than 

(Wrisley, CX-6, paras. 12, 13: Wrirley, Tr. 334). 

XV. Validity of '454 Patent 

364. Corning's expert Professor Alfred R. Cooper joined the faculty 

of Case Western in 1965 as an Associate Professor of Ceramics and became a 

full Professor in 1968. He is currently Director of the Materials Research 

Laboratory at Case Western. He received a Bachelor of Science degree in Glass 

Technology in 1948, and thereafter worked in the glass industry. Professor 

Cooper received a Doctor of Science degree in Ceramics in 1960 and taught in 

cermanics from 1960 to 1965. (Cooper, CX-7, paras. 1, 2). 
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365. The '45* patent speaks o f  the removal ot water from porous 

preform as occuring "simultaneously" with the formation of a dense glass 

layer. This means, and would have been taken to mean by those skilled in the 

art in or prior to April of 19748 that the removal of water occurs during the 

process of consolidating the preform. It does not mean that removal of water 

occurs during the entire consolidation process; this would be physically 

impossible. The interstices of the preform close prior to completion of the 

consolidation to a Clear glass. Once the interstices have closed, the preform 

becomes impervious to the chlorine-containing atmosphere. Thus, removal of 

water cannot occur throughout the entire consolidation process. (Cooper, 

CX-7, para. 41). 

366. The Elmer et al. patent is not directed at the removal of 

water fran optical waveeuide prefoms but rather to a technique for removing 

residual water from '96% silica glass,' which is not produced by the flame 

hydrolysis deposition of glass soot. Instead, '96% silica glass. is Bade by 

first preparing alkali borosilicate glasses by melting and crhaping into glaaa 

articles by conventional glass-forming methods, thereafter heat treating the 

articles to cause a phase separation into a silica rich phase and a second 

phase rich in alkali oxide and boric oxide, and finally removing the second 

phase by an acid leaching process. (Cooper, CX-385, para. 59). 
. .  

367. Respondents' expert Dr. Pedro B. Macedo received his Bachelor 

in Physics in 1959 and his Ph.D. in 1963. Since 1969 he has been codirector 

of the Vitreous State Laboratory at The Catholic University of America. 

1967, when at Catholic University, one of 6he major tasks Dr.Macedo worked on 

was the determination of the uttimate transmission of glasses for laser 

In 

windows. (RPX-103A: Macedo, Tr. 2711-2713). 

368. 
L 

consolidating a 

waveguide f iber 

Dr. Macedo testified that it is not desirable when 

glass preform to a,dense glass state for use in optical 

construction to do so in a chlorine-containing atmosphere 
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because one runs the r,dk of entrapping chlorine gas bubales which would 

increase the scattering and absorption. He further testified that if gerarania 

is the dopant, there is a higher risk of forming volatile cocapounds that wuld 

adversely affect the optical properties. (Macedo RPX-l03A, para. 22). 

369. Inventor De Luca characterized his '454 chimed method as a 

process of consolidating in a chlorine-containing atmosphere 80 that a 

dehydration process takes place. This simutlaneous purification is a process 

which is a "continua", to a point where the soot preform longer contains open 

porosity, at that point there has been consolidation and dehydration ends but 

the soot preform is not "perhaps" completely consolidated. The rest.of the 

process goes on to make the blank solid dense and clear glass. Dehydration 

and consolidation are simultaneous because they both occur in the sam process 

but only in that part of the process where chlorine can get in and water can 

get out. (De Luca, Tr. 923-924). 

370. The size of the preform becomes smaller as a whole during the 

dehydration step of the accused process for making optical waveguide fiber. 

(Hoshikawa, Tr . 2204) . 
371. During a dehydration step of the accused processesr the 

preform becomes more dense. (Hoshikawa, Tr. 2233). 

372. After a dehydration step in the acculred proces~s, Ilr. 

Hoshikawa testified that the preform is in a porous state with particle 

boundaries and therefore that there is a "possibility" that water might be 

introduced into the pores. (Boshikawa, Tr. 2204). 

373. Consolidation occurs during the so-called dehydration step of 

the accused process. The substantial shrinkage of the preform during this 

step establishes by definition that consolidation has occured. 

CX-385, para. 62). 

(Cooper, 

374. The fact that respondents transfer the dehydration preform 

from the "dehydration furnace to the consolidation furnace" with the 
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precaution against the *ewetting of the preform being onry 

q u i c k l y  as possible' i s  evidence that the consolidation i n  

processes has progressed sufficiently during the so-called 

to transfer "as 

the accused 

'dehydration* step 

t o  form a dense glass layer which protects the preform from introduction of 

water during the transfer, (Cooper, CX-7, para. 44; mshikawa, TI. 2218-19). 

XVIII. Infringement of '454 Patent 

375. , Respondents on July 24 1984 i n  responding to Corning's 

Interrogatory No. 2 which asked, for each type of optical waveguide fiber 

identified by respondents, the process steps waveguide identified as step 2: 

" (2 )  is next placed i n  an 
electric  furnace having a sometimes 

if necessary, tbereby forming a 
The atmosphere is 

(CX-87). 

376. Respondents on September 26, 1984 i n  a second supplemental 

answer t o  Interrogatory No. 2 i d e n t i f i e d  a process step of an additional 

category of optical fiber as: 

(2) 
electric  furnace having a 
thereby forming a 
The atmosphere i s  

(CX-88). 

is next placed i n  an 

377. Deposition testimony of respondents' Mr. Hoshikawa by Corning 

on September 13-14, 1984 read i n  part: 

Q (By Hr. Itulleseid) Mr. Hoshikawa, are you aware that yolir counsel 
has provided us w i t h  samples of five different kinds of optical fibers 
that Sumitamo has exported to the U n i t e d  States? 

A Yes, s i r .  

Q I w i l l  describe each of  those, as I understand it. And then I want 
to ask you whether each is made by the process that we have been 
discussing over the course of the ,last day or so. 

The f i r s t  is a fiber principally for 

Any my understanding is that that contains approximately 

Is is your understanding that one of t h e  fibers is generally of that 

[M-2 fiber] 

a t  t h e  peak of the gradient curve. 

type? 
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A Yes. - 

Q 
discussing?  

And was that made genera l ly  by t h e  process  t h a t  we have been 

A B a s i c a l l y ,  yes.  [ i n  M-2 
process  1 

Q is used a t  a l l  for t h a t  fiber? 

A Yes, you are cwrect. 

Q What are t h e  reasons t h a t  you do not need t h e  

A Because t h e  specification for t h i s  fiber calls for 

Mr. Hoshikawa t h e r e a f t e r  i n  h i s  deposi t ion did i d e n t i f y  a i n  

the  M - 1  process.  (CX-91, pp. 37-38). (Emphasis added). 

378. I n  d i r e c t  testimony at  t h e  hearing Mr. Hoshikawa t e s t i f i e d  
> 

t h a t  t h e  M-2 process involved I 

Such s t e p  was omitted from t h e  M-2 process .  The described 

process omits any s t e p  using a as that term is used 

(Hoshikawa, Rx-103At para. 3a ;  CX-9 (RX-1001). 

379. D r .  Cooper, Corning's expert, in h i s  d i r e c t  testimony 

i d e n t i f i e d  CX-91 as t h e  ' t ranscr ipt  of t h e  deposi t ion of Mas- Boshikawa, 

f u r t h e r  descr ib ing  respondents' dehydration and consol idat ion  p r ~ c e s s . '  

(Cooper, CX-7, para, 4 2 ) .  

380. Respondents produced a collection of run sheets after t h e  

close of t h e  discovery period to Corning i n  support of nt. Boshikawa's d i r e c t  

testimony that t h e  M-2 process  (RX-1238). 

381. An electron microprobe a n a l y s i s  of a sample of M-2 f iber  shows 

t h e  presence of from about 

(Tong, CX-5, paras. 1 ,  5-7; CX-65, p.6 ) .  

382. Mr. Boshikawa t e s t i f i e d  t h a t  t h e  

i n  t h e  M-2 fiber is because respondents use as a raw material 

and there fore  t h e  i n  
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such a raw material rexlins after processing. He testr. .ed that the 

is not from any (Hoshikawa, Tr . 2015-2016) . 
383. Mr. Hoshikawa a t  the hearing was not able to explain why i n  

the S-2 f iber ,  w h i c h  S-2 process ut i l izes  a i n  a 

the level is than what it appeared to be 

i n  the M-2 f iber .  (Eosh'ikawa, Tr . 2017-2022) . 
384. When asked why there's i n  f iber M-2 as 

f iber 5-2 when both ut i l ize  the 

Mr. Hoshikawa test i f ied that [sl ince the 

for M-2 and S-2 80 that amounts used of  

might be the reason; B u t ,  I am not exactly sure about this . .  (Hoshikawa, Tr. 

2020) .  
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XIX. Importation and Sale 

385. Respondents' optical waveguide fibers are manufactured by SEI 

in Yokohama, Japan. (lakahara, RX-467, para. 18). 

386. SEVSA made its first sale of optical waveguide fiber or cable 

in the United States in 1980. Since that time it has had calendar year sales 

C of approximately (Corsello, RX-468, para. 71. 

. XX. Domestic Industry 

A. Cornin9 

387. Corning began research and development in the fiber optic 

field in approximately I966 (Duke, RPX-ZlC, p. 10) and coranced production of 

optical waveguide fiber allegedly covered by the '915 patent in approximately 

bctober 1971 at Corning's Product Development Facility in Bullivan mtk, Mar 

York. (SX-4, No. 5,  p. 7). 

388. Corning's first sale of fiber produced under the '915 patent 

C 

C 

C 

occurred in March 1972, pursuant to a contract with 

(SX-4, No. 5, p. 7). 

389. The process covered by the '454 patent w8s allegedly utilited 

(SX-4, No. 5, p. 7). by Corning during the first half of 1973. 

390. 

at a cost in excess of $1,000,000.00. 

PtodUCing fiber. (Duke, CX-323, p. 13). 

In 1977, Corning established a pilot plant in Erwin, W York, 

By 1977, this facility was on line, and -- 
391. Since January 1, 1980, Corning has produced fiber through the 

Telecommunications Products Department at' its production facility in 

Wilmington, North Carolina. (SX-4, No.. 3). In 1983, Corning e.Pl0Y.d OQW 

at the Wilmington plant and an additional at the 

division level. (SX-63: Balcerek, RPX-17, Exh. 3). 
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. .. 

392. Corning reported t h e  following f i g u r e s  of o p t i c a l  kilometer 

sales and revenue from 1980-1984. 

1980 - 
C Km 

C s ( 0 0 0 )  

19 81 - 
. (Projected) 

1984 - 1983 - 1982 - 

393. S ince  January 1, 1980, Corning has conducted fiber research a t  

its research laboratory i n  Sul l ivan Park, New York, which i s  pr imari ly  engaged 

i n  o p t i c a l  waveguide fiber research. (SX-4, No. 3 ,  p. 5 ) .  

394. S ince  January 1980, t h e  sale and marketing o f  o p t i c a l  fiber 

has taken p l a c e  i n  Corning's offices i n  Corning, New York. (SX-4, No. 3 ,  p. 

C 

C 

C 

C 

C 

5) 

395. As o r i g f n a l l y  designed and b u i l t ,  Corning's Wilmington, North 

Carolina o p t i c a l  f a c i l i t y  provided a manufacturing capac i ty  of 

kilometers of fiber with space for an eventual capac i ty  of 

kilometers per  year. (SX-60). 

396. S i n c e  completion of t h e  Wilmington, North Carolina f a c i l i t y  i n  

1979,  Corning has invested approximately 

(SX-60). 

397. Capacity is d i f f i c u l t  to gauge i n  the o p t i c a l  fiber industry 

because it is sensitive t o  product mix as well as changes i n  rates and 

selections. A 

w i l l  (Rx-164, p. 274316). 

s h i f t  i n  product mix from single-mode to aulti-laode fiber 

398. Corning is c u r r e n t l y  engaged i n  expansion 

pr ogr am : 

c 
C 

C 

C 
C 

274335). 

(RX-164, p. 
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C 399. 

e 

400. 

(m-164, p. 274329). 

for optical waveguide fiber i n  the 

C United States is  (Rx-164, p. 274328). 

401. Siecor is a joint venture i n  Hickory, North Carolina formed by 

Corning and Siemens A.G. o f  M u n i c h ,  West Germany i n  1977. (SX-48, p. 458). 

C 402. Siecor 

(RPX-21, Duke Dep., Exh.. 10). 

C 403. During 19848 Corning anticipates employing an average of 

C employees a t  the plant level and an average of a t  t h e  d iv is ion  

level. (Balcerek, RPX-117, Exh. 38 pp. 5-11. 

404. Corning develops, manufactures, markets and distributes i n  t h e  

U n i t e d  States optical waveguide fiber same of -which  is  covered by the '915 

patent and which is manufactured under t h e  '454 patent. Host of Corning's 

commercial optical waveguide fiber i s  covered by t h e  '915 patent and a11 of 

Corning's cauunercial optical waveguide fiber production is covered by t h e  '454 

patent. (Cooper, cX-7, para. 46; Complainant's Findings of ?act 261). 

405. Corning CommetciaUy produces a type 1519 optical waveguide 

C fiber, which comprises and a type 

C 1508 optical waveguide fiber which canpr ises 

C Corning admits t h a t  both  of these fibers are not covered by 

t h e  '915 patent. ( ~ r i s e l y ,  CX-6, paras. 7-8; CPH pp. 26-27). 

406. Corning has licensed two domestic manufacturers of optical 

waveguide fiber - ATLT and ITT -- under t h e  ' 915  and '454 patents, and has 

licensed SpecTran Corporation ("SpecTran") under t h e  '915 patent. (Duke, 

cx-3238 para. 458 CX-96: CX-97; CX-98). 
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c 

C 
C 
C 

C 

C 

c 
C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

407. AThT, ITT, and 'SpecTran' 

according to Corning. (Complainant's Reply to Proposed Findings 

of Fact by Respondent, RPF 56). 

B. Cornins's Licensees: 

AThT 1. - 
408. AThT is a v e r t i c a l l y  integrated producer of fiber, c a b l e  and 

fiber o p t i c  systems. (SX-88, para. 2 ( e ) ;  SX-92, p. 36) ATLT c u r r e n t l y  

employs approximately 

f i b e r .  (SX-87, p. 11). 

i n  t h e  manufacture of o p t i c a l  waveguide 

409. AThT has a 

AthT's license allows it to  manufacture optical waveguide 

fiber i n  t h e  United S t a t e s .  (CX-97). 

410. 

a t t r i b u t a b l e  t o  

411. 
, .  

412. 

fiber: 

An increas ing  share  of its production is 

ATLT manufactures 

(SX-87, p. 1). 

AThT sells cabled optical fiber 

(SX-87, pp. 1, 7)  

AThT's fiber and c a b l e  operations are managed by i t 8  

s u b s i d i a r y ,  ATOT Technologies (formerly Western E l e c t r i c  Co.) (SX-87). 

413. ATLT has invested over 

i n  i ts  fiber and c a b l e  operation. (SX-87, p. 11) S i n c e  1981, ATCT 

has expended approximately 

t o  fiber and cab le .  (SX-87, p. lo).. 

i n  research  and development r e l a t e d  
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C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

414. ' I n  1983, ATLT made commercial s a l e s  of approximately 

fiber kilometers for a t o t a l  sales revenue of approximately 

(SX-87, p. 8 ) .  

415. ATLT a n t i c i p a t e s  t h a t  it w i l l  s e l l  

worth approximately i n  1984,  and that  of t h e  u n i t  volume of 

cabled fiber for 1984 w i l l  be (SX-87, pp. 8-9). 

416. ATCT's i n s t a l l e d  capac i ty  for production of cabled o p t i c a l  

fiber was i n  1983 and i n  1984. ATCT i s  

producing and s e l l i n g  a t  (SX-87; SX-88; 

Bxh. 'A) . . 

417. I n  1985, ATCT plans 

(SX-88, EXh. A ) .  

418. According to Corning, t h e  licensor, approximately 

of the  o p t i c a l  waveguide fiber manufactured by ATCT i n  1983 and 1984 had a 

numerical aperture of 0.25 or less and is ,  therefore, w i t h i n  the =ope of t h e  

'915 patent.  (CX-302; SX-90; Coaplainant's Findings of P a c t ,  263).  

ITT 2 -  - 
419. -ITT is  a v e r t i c a l l y  integrated producer of fiber, c a b l e  and 

c a b l e  systems. (SX-92 p. 36).  

420. ITT received a license from Corning under t b c  patents i n  issue 

as p a r t  of a settlement of l i t i g a t i o n  occurring i n  t h e  United States District 

Court for t h e  Western District of Virg in ia  i n  C i v i l  Action No. 76-0111. 

(CX-96) Under the settlement , 

(CX-96) . 
'421. Under i t s  license from Corning, ITT 

C (CX-96). 
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422. ITT reported t h e  following s a l e s  f i g u r e s  f o r  t h e  l a s t  two 

C years :  1982,  

C ( S t a f f o r d ,  RPX-32, Exhs. 6 ,  p. 1619 (1982) :  5 ,  

p. 1616 (1983) ; RX-407. p. 1 (1984) ) .  

C 423. ITT c u r r e n t l y  has 

C 

C (Moore, RPX-34, p. 90 ) .  

424. ITT purchased Valtec Corp. of West Boyleston,  Massachusetts, a 

c fiber-cable producer, i n  September 1984,  

C t h e  E l e c t r o  Opt ica l  Products Divis ion of ITT located i n  

Roanoke, Virginia .  (Kanely, RPX-13, pp. 164-166). 

425. P r i o r  t o  its a c q u i s i t i o n  by ITT i n  September, 1984, Valtec was 

a producer and seller of o p t i c a l  waveguide fiber and cable i n  t h e  United 

S ta tes .  (Kanely, RPX-13, pp. 163-166, 171-172) .  

426. Before its purchase by ITT, Corning had sued V a l t e c  i n  t h e  

U n i t e d  S t a t e s  District Court for t h e  District of Massachusetts for 

infringement of t h e  '915 patent ,  and other Corning patents .  Valtec agreed on 

August 29 ,  1984 t o  t h e  entry  of a Final Judgment On Consent t h a t  provided t h a t  

t h e  '915 patent  is va l id  and infr inged by V a l t e c .  The parties "compromised 

C 

and settled t h e  matter of damages." (RX-1154). 

427. Approximately of t h e  o p t i c a l  waveguide fiber 

manufactured by ITT has a numerical aperture  of 0.25 or less and i s ,  

t h e r e f o r e ,  within the  scope of t h e  '915 patent .  (Freiburger ,  CX-319, pp. Tr. 
-: 

27-28, 2 9 ,  56).  

3. SpecTran 

428. Corning has granted SpecTran a l imi ted  license to make, use 

and sell o p t i c a l  waveguide, fiber under the '915 patent .  Under t h e  terms of 

c t h e  license, 

C (CX-98). 
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429.. SpecTran began commercial production of fiber under its 

C license from Corning in SpecTran now employs approximately 

in its fiber operation. (CX-354, pp. 53, 58, 76). 

C 430. SpecTran estimates that of it sales in 1984 will be of 

c optical waveguide fiber. The remaining of its operations involves the 

C 

C 

manufacture of glass capillaries. (CX-354, pp. 7-8). 

431. Corning's license to SpecTran 

C 

Exh. 13). 

C 432. SpecTran has approached Corning about 

C 

(Jaeger, RPX-12, 

C ' (Jaeger, RPX-12, pp. 12-17). 

C 433. SpecTran but on 

C bccasion work for its custoaers. (a-354, pp. 12-13). 

C 434. SpecTran's principal customers are 

C 

C ' (CX-354, p. 90). 

C 435. SpecTran manufactured approximately of fiber in 

c 1983, resulting in a sales revenue of approximately (CX-354, pp. 

69-70). 

C 436. SpecTran's fiber sales 

C (CX-354, pp. 69-70, 93). 

C 437. As stated by Corning, approximately of the fiber 

manufactured by SpecTran in 1984 w i l l  be single mode fiber, and thus within 

the scope of the '915 patent. O f  the multi-mode fiber manufactured by 

C SpecTran in 1984, approximately will tmve'a numerical aperture of 

0.25 or less, and thus, will be within the scope of the '915 patent. (Jaeger, 

CX-354, Tr. pp. 64-65; Complainant's Finding of Fact, 265). 

244 



NTL 4 -  - 
438. Corning has l i censed  Northern Telecom, Ltd. ("NTL"), a 

Canadian corporation, to  use and se l l  i n  t h e  United S t a t e s  o p t i c a l  waveguide 

fiber under t h e  '915 patent  which c 

NTL has a United S t a t e s  subs id iary ,  Northern Telecom, C 

Inc. (aNTI") w h i c h  sells i n  t h e  United S t a t e s  o p t i c a l  waveguide f i b e r  

c manufactured ( D u k e ,  CX-323, para. 

4 5 ;  CX-99; Be lboul ,  CX-303, p. 15).  

439. Northern Telecom, I n c . ,  engages i n  marketing, d i s t r i b u t i o n ,  

and sales activit ies ,  i n  t h e  United S t a t e s  for t h e  U.S. market with respec t  t o  

a number of products produced i n  Canada by Northern Telecom, Ltd., including 

o p t i c a l  waveguide f i b e r  cab le .  (Belboul,  RPX 15,  pp. 9 ,  15,  1 7 ,  18 ) .  

440. Northern Telecom, Inc., does not produce o p t i c a l  waveguide 

f i b e r  or c a b l e  i n  t h e  United S t a t e s .  (Belboul,  RPX 15 p. 1 7 ) .  

441. American F i b e r o p t i c s  Corp. and Lightwave Technology are 

companies producing and s e l l i n g  o p t i c a l  waveguide fiber i n  t h e  U.S. market, 

and are not l i censed  by Corning under t h e  patents i n  issue nor authorized by 

Corning to produce or sell  o p t i c a l  waveguide fiber i n  t h e  United States. 

(Jaeger,  RPX-12, pp. 56-62) . 

X X I ,  E f f i c i e n t  and Economic Operation 

A ,  Corning 

442. From 1972 to t h e  p r o j e c t e d  end of 1984 Corning w i l l  have spent 

C on research and development of  o p t i c a l  waveguide f i b e r .  T h i s  

f i g u r e  includes a l l  expenditures for labor and amortized c a p i t a l  expenditure 
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for research and development. 

expenditures are as follows: 

By year, Corning's expenditure and projected 

Year - 
C 

C 

C 

C 

C 
C 

C 

C 

Expenditures 

(Gunderson, CX-325, para. 4 ,  Appendix A ) .  

443. Corning devotes a substantial portion of its optical waveguide 

fiber manufacturing capacity to development activit ies .  I n  1983,  

approximately 

and Corning plans, over the next f i v e  years, to dedicate annually between 

of that capacity was dedicated t o  development work, 

of its commercial manufacturing capacity to such  development 

activities.  (Duke, CX-323, paras. 10, 11). 

444. Corning manufactures optical waveguide fiber i n  a bui lding 

including constructed i n  the 1960's a t  a cost of approximately 

land. Starting i n  1978, that f a c i l i t y  was converted t o  the manufacture of 

optical waveguide fiber a t  a cost of  ' Since that 

time, Corning has invested an additional i n  i ts  

f a c i l i t i e s  for the research, development and manufacture of optical waveguide 

fiber. (Duke, CX-323,  paras. 1 4 ,  15 ;  Gould, CX-326, para. 4 ,  Appendix A ) .  
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445. Corning employs s k i l l e d  personnel who a 6  paid competi t ively  

and who receive extensive employee incentive benefits. Corning employs over 

C i n  connection w i t h  t h e  research, development, manufacture, s a l e  and 

d i s t r i b u t i o n  of o p t i c a l  waveguide f i b e r .  The average annual compensation for 

C these personnel i n  1983 was approximately ( D u k e ,  CX-323, paras. 

33-37; Gould ,  CX-326, para. 5 ,  Appendix B). 

446. Corning has a s u b s t a n t i a l  and comprehensive q u a l i t y  assurance 

program to ensure t h e  q u a l i t y  of its o p t i c a l  waveguide f i b e r .  

cx-102). 

(CX-101; 

447. Corning's o p t i c a l  waveguide operations have s t e a d i l y  moved 

C towards p r o f i t a b i l i t y .  

C 

C 

pp. 41-42). 

(Duke, CX-323, para. 31; Duke, RPX-2lE, 

ITT B. - 
448. ITT manufactures o p t i c a l  waveguide fiber covered by t h e  '915 

C patent  i n  facilities acquired i n  Since 1978 ,  ITT has invested 

C i n  machinery and equipment for t h e  research, development 

C and manufacture of o p t i c a l  waveguide fiber. ITT uaes 

' C  

(Freiburger ,  CX-319, pp..25-26, 42-43; S t a f f o r d ,  CX-317, pp. 7-8, 10-20, 

23-24; CX-356). 

C 
8 

449. IT employs mre than i n  t h e  research,  development 

and manufacture of o p t i c a l  waveguide f i b e r .  Many of these employees are 

highly s k i l l e d .  (Freiburger ,  CX-319, pp. 45-47; CX-253, 003444; CX-254, 

003266; CX-255, 003300; CX-256, 003375)'. 

450. ITT has a q u a l i t y  assurance program to ensure t h e  q u a l i t y  of 

its products. (Freiburger ,  CX-319, pp. 47-48). 
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C 

C 

C 

C 

C 

C 

C 

451. ITT has made and continues to make investments in research 

and development to improve its optical waveguide fiber and the method by which 

that fiber is manufactured. Since 1978, ITT has spent, without including 

capital investment, 

activities. (CX-356). 

on such research and development 

452. Currently ITT has production capacity to produce 

of fiber per year. (Moore, RPX-34, pp. 45-46). 

453. ITT plans 

(Moore, RPX-34, pp. 41-42). 

454. ITT expended 

C 
(Moore, RPX-34, pp. 41-42). 

C. ATLT - 
C 

C 

C 

C 

C 

455. ATLT has invested exclusive of land. 

and buildings, in facilities and equipment used to manufacture optical 

waveguide fiber , ATLT's fiber 

manufacturing facilities are 

10; FF 413, 418). 

(SX=87, p. 

456. ATLT employs approximately in the manufacture of 

optical waveguide fiber. (SX-87, p. 11). 
c 

457. ATLT has an extensive quality asaurance program to ensure the 

quality of its optical waveguide fiber. (SX-87, p. 11). 

458. ATLT has invested over in research and development 

activities ,with respect to optical waveguide fiber. (SX-87, p. 10) 
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D. SpecTran 

C 459. SpecTran employs approximately in research and 

development, manufacturing operations, marketing, administrative, management 

C and support services. This represents 

C (Jaeger, CX-354, pp. 50, 57-62, 91). 

C 

460. SpecTran. has an extensive quality assurance program to ensure 

the quality of its products. (Jaeger, CX-354, pp. 62-64). 

461. SpecTran has 

(Jaeger, CX-354, p. 93). 

462. SpecTran has invested in fibat 

manufacturing equipment for its Sturbridge, Massachusetts plant (CX-354 pp. 

53, 58, 76) and will spend 

development for its fiber products. (CX-354, pp. 53, 58, 76). 

in 1984 on research and 

463. Currently, SpecTran 

(Jaeger, ’ 

RPX-12, pp. 12-29). 
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X X I I .  INJURY 

A. Substantial In jurp 

464. Optical waveguide fiber is used in the United States primarily 

in telecommunications applications. Other common uses include data and 

coqputer communication, cable television and secure government and military 

applications. (Charleton, CX-324, para. 5 ;  CX-133; Markham, Tr. 1580-81). 

465. The largest single market for cabled optical waveguide fiber 

in,the United States is the telecommunications market. This market accounts 

for approximately 

in the United States. (Corsello, Tr. 2619-20). 

percent of all cabled optical waveguide fiber sold 

466. Corning markets three types of optical waveguide fiber. They 

are single mode fiber (SMF), multi-mode fiber (MHF) and short distance f iber  

(SDF). 

MMF is available to meet a wide variety of physical specifications and 

Corning's SMF is used primarily for long distance telccolrarunication8. 

satisfies a similarly wide variety of applications, including, for example, 

long distance telecommunications, computer interconnects, interbuilding 

communications and cable television. SDF is a specific type of multi-mode 

fiber, and i s  used primarily as computer interconnects. It i s  designed to be 

used over relatively short spans and can operate with less costly light 

sources. (Duke, CX-323, para. 7). 

467. The United States fiber market i s  dominated by several large 

producers, the largest being Corning, Western Electric Co. (now ATST 

Techologies), ITT (including the former Valtec facilities), and Northern 

Telecom, Inc. (which imports cable into the United States from Canada). 

(SX-92, pp. 36-37). 
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468. ,Be fore  ; is used i n  the above a p p l i c a t - i s ,  o p t i c a l  waveguide 

fiber must  be made into c a b l e s .  Corning sells f i b e r  to companies who make 

that  fiber into c a b l e  s u i t a b l e  for use ' i n  t h e s e  appl ica t ions .  Corning i tse l f  

' does not c a b l e  fiber. (Duke, CX-323, para. 26 ;  CX-103, pp. 274327-28). 

469. The major c a b l e r s  of  o p t i c a l  waveguide fiber i n  the United 

S t a t e s  are AThT, 'Siecor Corporation ( S i e c o r )  , General Cable Company (General 

C a b l e ) ,  E r i c s s o n ,  Inc. (Er iccson) ,  formerly Anaconda E r i c s s o n ,  Inc. and ITT. 

These c a b l e r s ,  together with NTL, supply most of t h e  cable containing o p t i c a l  

waveguide fiber sold i n  t h i s  country. (Duke, CX-323, para. 46) .  

470. ATLT and ITT, Corning licensees, are v e r t i c a l l y  in tegra ted  

companies which manufacture o p t i c a l  waveguide fiber and cab le .  AT&T also 

c a b l e s  o p t i c a l  waveguide f i b e r  X-302; Jamroz, 

CX-304, pp. 18-22; Freiburger,  CX-329, pp. 71-72). 

471. SpecTran, also a Corning licensee, manufactures o p t i c a l  

waveguide fiber which it sells to cab lers .  SpecTran 

(Jaeger,  CX-354, pp. 12-13, 90) .  

472. The three  major c a b l e  manufacturers -- other  than ATLT and ITT 

-- i n  t h e  United S t a t e s  are S i e c o r ,  General Cable and Ericsson.  

. .  They do not themselves manufacture fiber. 

(Duke, CX-323, para. 46: CX-347; CX-103, pp. 274327-28: Day, CX-315, p. 6;  

CX-223, p. 521337; C o r s e l l o ,  CX-363, pp. 1 0 4 ,  118-19). 

473. Respondents compete with Corning for t h e  sale of o p t i c a l  

waveguide fiber t o  customers who c a b l e  t h a t  fiber. (Duke, 1357-58; RX-365; 

CX-307, 795-96; CX-193; CX-194; CX-195). 

474. The telecommunications c a b l e  market is divided into t h r e e  

market segments: t h e  former B e l l  operating companies (BOC) ; t h e  independent 

telephone companies; and t h e  s p e c i a l i z e d  common carriers. (Bhat ia ,  RPX-1, 

Exh. 60 ) .  

251 



475. In 198 was the largest supplie jf the BOC market, 

followed by 

(Bhatia, RPX-1, Exh. 60, p. 11195). 

476. The independent telephone market consists of-firms such as 

Continental Telephone, United Telephone, and other smaller independents. 

(Bhatia, RPX-1, Exh. 60,8.p. 11193). 

477. In 1984, was the largest supplier to the independent 

telephone market, followed by 

(Bhatia, RPX-1, Exh. 60, p. 11193). 

478. The specialized common carrier market consists of firms such 

as MCI, GTE Sprint, Microtell, and Western Union. (Bhatia, R P X - i ,  Exh. 60, p. 

11195) . 
479. The largest supplier of optical cable to the specialized 

common carrier market is 

(Bhatia, RPX-1, Exh. 60, p. 11195). 

480. In Seicor’s it is estimated that 

the largest competitors in the United States ‘telecommunications market are 

(Bhatia, RPX-1, Exh. 60, Pp. 

00011189, 11192) 

481. Corning’s 

(RX-414, p. P400005). 
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482. The fo- wing f i g u r e s  show t h e  quant i ty  and p r i c e  r e a l i z e d  

for U.S. s a l e s  by Corning of  o p t i c a l  waveguide f i b e r s  f o r  the  years 1980-1983: 

1981 - 1980 - 

ml 

$ ( m i l )  

(RX-414, p. 400005, RX-469, p. 

1982 - 

, Tables 2 an1 

1983 - 

4: RX-164, p. 274 

483. Corning estimates its 1984 sales of f iber t o  be 

kilometers a t  a (RX-175, 6 ) .  

I 

484. Corning estimates its market share  a t  i n  1980,  i n  

1981 , i n  1982,  i n  1983 and for 1984. (RX-414, p. 400005; RX-469, 

Table 2 ) .  
3 .  

485. I n  1983, AThT so ld  approximately 

kilometers worth IN 1 9 8 4 ,  ATLT estimates it w i l l  se l l  

approximately fiber valued a t  

(SX-87, para. 2K). 

486. I n  1983, ITT had sales of I n  1984, ITT estimates 

it w i l l  have sales of  . ( S t a f f o r d ,  RPX-32,'EXh. 5,  

p. 001616; RX-407, p. 1). 

487. SpekTran manufactured 

1983,  r e s u l t i n g  i n  a s a l e s  revenue of 

kilometers of fiber i n  

(Jaeger, 

CX-354, p. 69-70). 

488. I n  1984, SpecTran estimates t h a t  it w i l l  manufacture 

kilometers of fiber resul t ing  i n  total  sales worth 

percent of SpecTran's fiber production i n  1984 w i l l  be 

(Jaeger, CX-354, p. 7 0 ) .  

489. SEVSEUSA made its first o p t i c a l  fiber and/or c a b l e  sale i n  

t h e  United S t a t e s  i n  Since t h a t  time, it has had calendar year sales Of 

approximately: 
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YEAR - ber -km ' s - s ( 0 0 0 ) '  

(Corsello, RX-468, p. 5). 

490. Since 1980, respondents share of the U.S. market for optical 

waveguide fiber has been less than (Corsello, RX-468, p. 6: Bhatia, 

para. 6). 

491. Based on Corning's market model of the total U.S. market for 

optical waveguide fiber of kilometers, respondents in 1981 had a 

market share of approximately Of the total U.S. Mrket, with its mleS Of 

approximately of optical waveguide fikr and cable in the 

U.S. market. In 1982, based on Corning's market model of the tota1U.S. 

market for optical waveguide fiber of kilometers, and 

respondents' sales in that market of approximately 

respondents had a market share of approximately 

Corning's market model of the U.S. market of 

kilometers and respondents' approximation of its total sales in the U.S. 

market of 

In 1983, based on 

respondents had a market share in the U.S. 

market of approximately In 1984, based on Corning's estimate of a total 

U.S. market for optical waveguide fiber of and respondents' 

estimate of its total sales in the U.S. market of approximately 

SEI/SEUSA would have a market share of approximately of the 

U.S. market. (RX-414, p. P40000S; Corsello, RX-468, p. 5).  
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492. The to _. U.S. market between 1980 and ' ,4  has been estimated - 

by Corning a t  fiber kilometers of optical  waveguide fiber. During 

t h e  same period, respondents' to ta l  sales of imported optical  waveguide fiber 

' i n  t h e  U.S. market ( i n c l u d i n g  estimated 1984 sales) has been estimated a t  

or approximately o f  t h e  to ta l  U.S. market. 

(RX-414, p. 400005; Corsello, RX-468, p. 5 ) .  

493. Between 1979 and 1983,  the t o t a l  U.S. market for opt ical  

waveguide fiber increased from 

accord ing to estimates 

by Corning. (RX-414, p. 400005; Martin, RX-469, p. 13 and Table 2 ) .  During 

t h a t  same period, respondents sales of  optical waveguide fiber i n  t h e  Uni ted  

States rose from i n  1979 t o  sales of fiber kilometers i n  1983. 

(Corsello, RX-468, p. 5 ) .  Thus ,  t h e  increase i n  t h e  total  U.S, mrkct was 

more t h a n  

waveguide fiber by respondents during t h a t  period. 

t h e  increase i n  the  amount of sale8 of imported optical 

494. From 1982 to 1983, the total market is estimated to have risen 

by some 226,000 fiber kilometers, a gain t h a t  was about. 

t h e  increase i n  respondents' imports from Japan i n  the same period. A t  t h e  

larger t h a n  

same time, Corning's sales were 

(RX-414, p. P4OOOO5: 

RX-469, p. 13: Corsello, RX-468, p. 5) From 1983 to 1984, the t o t a l  U.S. 

market for optical waveguide fiber is expected to increase by 349,000 fiber 

kilometers (from 583,000 fiber kilometers t o  932,000 fiber kilometers). 

During t h i s  period, respondents' sales of  imported optical waveguide fiber is  

expected to increase by fiber kilometers. Thus, the U.S. market 

increase w i l l  be times t h e  amount of respondents' sales increase. 

(RX-469, pp. 16, 17  and Table 2: Corello, RX-468, p. 5 ) .  
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495. On Aus c 21, 1984,  Siecor estimated rt m d e n t s '  U.S. market 

share for optical waveguide f iber cable a t  approximately 

This compared w i t h  Siecor's estimation of  U.S. market shares for Siecor i tself  

of  ATLT Technologies of Valtec of Northern Telecom of 

Ericsson of General Cable of  ITT of  and P i r e l l i  of (Bha t ia  , 
RPX-1, pp. 534-536 and Exh. 160 t o  RPX-1, p. 11192.) 

of  t h e  market. 

496. Corning has indica ted  that  due to America's penchant to 

communicate, the  economic prove-in of optical waveguide technology, and the  

ATLT divestiture of March, 1982 t h e  manufacturers of  optical waveguide 

systems, cables and fiber have been faced w i t h  an exploding market and a .... 
tremendous appetite for optical waveguides has been fostered and 

(RX-164, p. 2743191 

Rx-469, p. 2 5 ;  RX-190, 9. 261482).  

497. The major market and the major factor i n  demand for optical 

waveguide fiber and cable has been  t h e  domestic telephone and telegraph 

service industry. T h i s  industry has enjoyed a growth rate of pcr 

annum i n  costs and dollars and it is expected t h a t  revenues w i l l  c o n t i n u e  to 

rise a t  per year over t h e  next 5 years. Since 1982, t h e  U.S. market 

for optical waveguide fiber has grown i n  t h e  area of 

(RPX-469, pp. 8-9: 'Charlton,- RPX-20, p. 35 ) .  

annually. 

498. Corning has indica ted  t h a t  by 1990, it expects the value of 

products for optical  coemunicrtions systems i n  t h e  United States to reach the 

level. It also stated t h a t  most of today's sales are long distance 

and local telephone exchange systems but*markets are emerging for data 

transmission, private telephone exchanges and cable television systems. It 

also indicated that another growing market i s  i n  local area networks which 

l i n k  users at  different fac i l i t i es  and which offer combinations of  services 

over t h e  same transmission lines. (RX-469, 



499. From 1 1 to 1985, the U.S. market for x r  is expected to 

increase by almost Though longer range forecasts depend upon a number of 

variables for their accuracy, it is projected that the market will in 

size from 1985 to 1988 with a forecasted total sales of fiber 

kilometers. (RX-469, pp. 13-14). 

500. In the telecommunications, cable television, data processing, 

industrial electronics, and government/military segments of the optical 

waveguide fiber and cable market, Gnostic Concepts is anticipating increasing 

demand over the next several years. (RX-469, p. 12). 

501. Many information and service providers such as financial 

institutions, publishers, retailers, news institutions and many others are 

actively engaged in the development of systems for data and information 

transmissions which may further augment demand for high speed transmission, 

high performance equipment and apparatus, including optical waveguide fibers. 

Today's expansion of light waveguide systems plus the introduction of new 

package switching of local route carriers and video conference networks may 

also contribute to the demand for telecommunications services involving 

optical waveguide fibers in the future. (RX-469, p. 9, 10) .  

502. Corning has invested in expansion of its waveguide facility as 

follows : 

- YEARS INVESTMENT 

(SX-60; SX-4, p. 20). 

503. On July 24,1984, Corning announced that it would commit $87 

million to a major expansion of manufacturing capacity for optical waveguide 

fibers. Corning indicated that the company will construct a manufacturing 

facility 
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adjacent  t o  t h e . W i l m i r  -- 3n p l a n t ,  increasing employment' 

from t h e  expansion would be a v a i l a b l e  i n  t h e  f i r s t  h a l f  of 1985, and bring 

Corning's tota l  waveguide capac i ty  to over 1 million f i b e r  ki lometers p e r  year 

f 300 persons. Fiber 

i n  1986. (RX-290, pp. 1, 2 ) .  

504. Corning's 1984 c a p a c i t y  is  

and i n  1985 Corning w i l l  have capac i ty  of 

kilometer s 

kilometer 8. 

(Duke,  Tr. 1398) .  

505. ATLT 

(SX-88, paras. 2 (d) , 2  (e) ; SX-90, 

para. 2 (e )  1. 

506. ITT intends 

(Fr ieburger ,  CX-319, p. 69-70, Moore, RPX-34B, pp. 51-52). 

507. Northern Telecaro has a c a p a c i t y  

( B e l b o u l ,  RPX-15, pp. 

45-46). 

508. The demand for fiber by c a b l e r s  does not always represent  an 

For example, where a number of d i f f e r e n t  c a b l e  accurate r e f l e c t i o n  of need. 

companies may bid for a particular o p t i c a l  waveguide fiber c a b l e  job, t h e  

c a b l e  companies bidding on the  j o b  may attePlpt to.sccure a coolnri tarnt  for 

f i b e r  from more than one fiber suppl ier  for t h a t  job. Sowever, once a j o b  is 

awarded, t h e  companies t h a t  bid unsuccessfully w i l l  no longer need t h e  fiber 

which they requested for t h a t  specific installation. Also, it is  a common 

p r a c t i c e  for customers to order o p t i c a l  waveguide fiber, and then cancel t h e i r  

orders.  

f i v e  years.  (Duke,  CX-323, para. 2 7 ;  Duke, Tr. 1351-1354, 1373-74, 1317-78, 

This  has happened to Corning numerous times over the last four or 

1403,  1431032) . 
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509.. Peter  Sding of Corning test i f ied tha. every year f o r  t h e  . 

l a s t  four y e a r s " ,  

(Radding, CX-394, p. 361). 

510. Opt ica l  F ibers  is a jo in t  venture i n  England, owned by Corning 

and BICC l imi ted .  

Corning wants to be certain that it can serve t h e  market and g e t  same 

upside p o t e n t i a l .  (Duke,  Tr. 1424 ;  Duke, RPX-Zlc, p. 9 7 ,  98).  

511. Corning 

(Duke,  RPX-Zlc, p. 100 ;  Radding, 

RPX-29A, p. 9 7 ) .  

512. Corning w i l l  be a b l e  to 

(Duke , 
RPX-21c, p. 99) .  

513. Corning has i n  order t o  meet short 

term needs of customers. (Radding, RPX-29A, p. 94 ) .  

514. I n  1981 Corning 

(RX-36, p. P259222; RX-147, p. P259580). 

515. I n  1982, Corning 

(RX-23, p. P262558; Balcerek, RPX-l7C, p. 15 ) .  

516. On August 1 9 ,  1982,  



Date - Amount (Meter 8 ) Cite - 

517. 

RX 323, p. 14 

Rx 324, p. 3 

RX 325, p. 3 

RX 330, p. 2 

RX 329, p. 2 

(Eblcerek, RPX-l7C, pp. 15-16, 24, Exh. 16 pp. 

518. In Period 5, 1980, Corning was producing 

(Rx-65) . 
519. In 1981, 

(RX-78) During 1981, 

there was a period of time where Corning 

(Charlton, RPX-?OC, p. 23) .  

520. In Period 9, 1982, Corning reported 

(RX-27 p. 262475) In. 1982, Corning 

260 



(R .77, p. 6) From 

Period 13, 1982 to Period 3, 1983, Corning reported 

(RPX 20, 21, 22 and 24). A s  of August 1983, Corning's 

(RX 212, p. P257857). 

521. 

RPX-178, pp. 206-207). 

522. In order 

(Balcerck, 

to meet customer specifications when same types of , 

fiber are in short supply, Corning has a policy to ship fiber of higher 

specifications. (RX-199, p. P256691). 

523. Around the time period of May 1984, 

(Dulude, RPX-228, p. 23). 

524. 

~: (Duke, RPX-12, pp. 180-181). 

525. 

(Ranely, RPX-12, pp. 55-57). 
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59-60) 

( U n e l y ,  Rpx-13, pp. 

526. SpecTran 

( Jaeger ,  RPX-12, pp. 179-180). 

527. ITT 

(Na kahara , 
2413-2414). 

528. Corning's open order balance (the amount of orders a c t u a l l y  

placed on the books but not y e t  shipped) 

1982 - 1981 - 1980 - 
1M 

1983 - 
Through 
period 8 ,  
1984 - 

(RX-49; R%-23, p. P262558; RX-2; RX-10, p. 9262009;  RX-36, p ~ .  P259227-8). 

529. Corning is present ly  

1333;  Duke, RPX-?U, p. 90).  

530. 

(Rx-4, p. 4) .  

(RX-2; Duke, RPX--lC, p. 131; Balcerek, RPX-17B 

Pp. 228-229; GOuld, RPX-24Ap p. 101-103). 
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531. '  Cornir--o head o f  de l ivery  scheduling, -. Balcerek, estimated. 

t h a t  if an order had been placed i n  September 1984, for t h e  purchare of 5#000 

kilometers of multi-mode fiber, it could . 
(Ralcerek, ROX-l7A, pp. 124-126). 

532. Corning expected, i n  Period 9 8  1984,  

(Duke, 138001381) 

535. 

pp. 166-168). 

(Ulcerek, RPX-In, p. 232) .  
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536. Corrnir.- -2repates  

(RX-179, p. P255400; R S 1 8 1 ,  p. 5 ;  RX-182, p. 6 ;  RPX-183, p. 4 ;  RX-184, p. 7 ;  

RX-185, p. 5 ) .  

537. 

. -  

(RX-184, p. 7 ) .  

538. 

(RX- 183 ,  p. 4 ) .  

539. I n  December of 1983 S i e c o r  

i n  1984 and possibly as much as 

(RX-271). As of Xarch 2 8 ,  1984,  Siccot was pro jec t ing  

that its total 

kilometers of s i n g l e  mode f i b e r .  

i n  1984 would total 

(RX-247). 

540. I n  a memorandum dated June 1, 1984,  Mr. bennirr J. Shea, 

S iecor 'a  manager of purchasing and planning, indicated that  S i c c o r  had been 

( S h i r l e y ,  RPX-3, pp. 90-91: mh. 16 to RPX-3, p. 11709) .  
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siecor Corp, was exper icing 

faced with the possibility of 

They were also 

(Shirley, =XI38 pp. 97-104; Bth. I4 to 

. .  
RPX-3). 

541. In July O f  1984, 

(Wakeman, RPx-78 pp. 19-23). 

(Wakeman, RX- 

258; 19-23).. 

7, 19-23, 59-60). 

542. Siecot 

(Wakeman, RPX- 

(Wakeman, E X - 7 ,  p. 24). ' 

Charles Wakeman ie tbc Vice President and General Manager of 543. 

Siecor. Be understands that Siccor's demand for 

(Wakeaan, E X - 7 ,  pp. 11-13). 

544. Siccor 

(wakeman, RpX- 7 ,  pp. 60-61). 
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545.. SpecTr believes 

(Jaegerr RPX-12, pp. 94, 95). SpecTran believes 

(Jaegerr RPX -2, pp. 40-41 and Exh. 5). 

546. SpecTran Corporation i s  predicting in the second half of 1984 

that its total sales will equal 

fiber. However, it is projecting that through use of its 

fiber kilometers of optical waveguide 

(Jaeger, RPX-12, pp. 

18-23; Exh. 3 to RPX-12 at p. 000358). 

541. ITT's director of purchasing indicated 

38). ITT expects 

(Morrisr RPX-318 pp. 24-25). -2 
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548. Northr Telecom 

(Belboul,  RPX-15, pp. 98-99). Northern Telecom 

estimates t h e  U.S. market from mid-1984 to mid-1985 to be 

kilometers of o p t i c a l  waveguide cab le .  Purther,  

Northern Telecam i s  estimating t h a t  t h e r e  w i l l  be approximately 

kilometers of o p t i c a l  waveguide fiber a v a i l a b l e  t o  service t h e  U.S. market i n  

mid-1984 to mid-1985. (Belboul,  RPX-15, pp. 141-144). Northern Telecom 

b e l i e v e s  t h a t  demand i n  t h e  U.S. market for o p t i c a l  waveguide fiber a t  present 

i s  (Belboul,  

RPX-15, pp. 39-41). 

549. Northern Telecom Inc. has indicated t h a t  

(BdboUl ,  RPX-15, pp. 138-139). 

550. Valtec a n t i c i p a t e s  it would be a b l e  to sell 

(Kanely, RPX-13, p. 54) .  V a l t e c  Corporation believes 

t h a t  U.S. producers of o p t i c a l  waveguide fiber c a b l e  

(Kanely, mX0138 p. 107). 

551. 

(RX-164; Radding, RPX-29A8 pp. 143-149) . 
552. 
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(Balcerek, RPX-l7A, pp. 166-168; Balcerek, 178 ,  p. 

232). 

553. In a memo dated June 1, 1984 to Corning frola D. J. Shea, 

Supervisor of Production Planning, Seicor Optical Cable (Seicor) t h e  fol lowing 

comment is made: 

( S h i r l e y ,  RPX 3 8  Exh. 6 ) .  

554. In a memo dated Sune.19 ,  1984 fraa Charles S h i r l e y ,  

Supervisor of Purchasing, Seicot8 it is s ta ted :  

(Sh i r ley ,  RPX 3 ,  Bxh. 8 ) .  

555. David Day, Manager of Cable Manufacturing 8nd Deoelap..nt 

for Optical  Cable,' S e i c o r ,  indicated that 

(Day, CX-315, Pp. 46-48]. 

556. a b l e r 8  have t o l d  SBUSA that they have been 

by Corning for 1984 and 1985. I n  addit ion,  end-urnerr are 

coping to SWSA, 

(Corsel lo ,  Tr. 2412-2435, 
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557. Genera h b l e  and Phalo Corporation hav s a i d  

Times Fiber  has also s t a t e d  

(Corsel lo  , Tr . 
2420). 

558. Recent ly ,  Northern Telecom Inc. (WTI")  determined that 

137-40).  

559. NTI be l ieves  t h a t  

(Belboul,  RPX-15, pp. 40-41) 

560. ITT 

(Belboul ,  RPX-15, pp. 39-41, 

(Horr i s ,  

P X - 3 1 ,  p ~ .  12, 1 3 ,  2 2 ,  23) .  

561. SpecTran claims t h a t  

(Jaeger,  RPX-12, pp. 1 5 ,  171) .  

562. SpecTran's license fraa Corning 

(CX-98). 

on 

563. Respondents made a sale of aptical waveguide fiber c a b l e  

' (CX-163; CX-290). 

564. 

(CX-290: CX-353). 
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565. 

(CX-290; CX-353, p. 2 ) .  

566. 

(CX-171; CX-291; Shindo, CX-307, pp. 257-259). 

567. 

(CX-291). 

568. 

(CX-173; CX-291, pp. 506245-46; Shindo, CX-307, pp. 268-75,286-89; 

CX-174; CX-292; Brouhard, CX0313~ pp. 37-38). 
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569. 

(CX-296: CX-176: 

Shindo, CX-307, p. 293). 

570. 

(CX-296 p. 00003974). 

571. 

Shindo, CX-307, pp. 218-19: a-347). 

572. 

(CX-289 8 CX-162 ; 

(Corsello, RX-468, para. 51. 

573. 

F 

(Cor sello , 
RX-468, para. 5 ) .  

574. Prior to September, 1984, when Valtec was acquired by 

ITT, it 

(Ranely, RPX-13, pp. 165-166: Complaint, pp. 

16, 26, 27). 
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575. Unlica ,rd U.S. manufacturers of opt ica .  waveguide fiber 

s e l l i n g  i n  t h e  United S t a t e s ,  include 

( Jaeger ,  RPX-12, pp. 56-61). 

576. 

(Jaeger,  RPX-12, Pp. 

56-61). 

577. Northern Telecom, I n c . ,  

sells and markets i n  

t h e  United S t a t e s  t h e  f i b e r  o p t i c  products t h a t  are manufactured i n  

Canada (Belboul ,  RPX-15, p. 1 8 ) .  

578. I n  1983, Northern Telecam sold approximately fiber 

kilometers of o p t i c a l  waveguide fiber c a b l e s  i n  t h e  U.S. market, and 

estimates t h a t  such sales w i l l  total approximately 

kilometers i n  1984. Northern Telecom sold 

fiber 

(Corse l lo ,  RX-468 

para. 7 ) .  

579. Complainant's own domestic licensees and same of t h e  

c a b l e r s  w h o  sell  Corning fiber i n d i c a t e  t h a t  t 

(SX-87, paras. 1 4 ,  1 5 ;  SX-2 pp. 40-48: 

Jaeger SX-89 pp. 88-90: RX-435, p. 3 ,  RX-437 p. 3 ) .  

580. A t  present ,  SEI/SEUSA 

(corsello, Tr.  2418, 263302634). 

581. SX-35 is 

(Charlton, Tr. 1204-1207, 1213) 
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(SX-35: Charlton,  Tr. 1216) 

(Charlton, T r .  1213: SX-35). 

582. For ad@ert is ing and promotion i n  t h e  United S t a t e s ,  

SEI/SEUSA s p e n t  

(Corsello, CX-363, pp. 65-68, 84, 130-31). 

583. SEUSA's expenses incurred w i t h  respect t o  of i ts  

o p t i c a l  waveguide fiber activities 

2970; CX-242; CX-249). . 

504. 

CX-306, pp. 122-123, 140-142; CX-155). 

(Nomura, Tr. 2939-41, 

(Nomura, 

585. SOCA is a consortium trading company w i t h  n i n e  sales 

offices across t h e  United S t a t e s .  (Nomura CX-306, pp. 122-123, 140-142; 

cx-155) . 
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586. ' 

(Nomura, CX-306, pp. 142-144; CX-158). 

587. Respondents' s a l e s  and marketing efforts are d i r e c t e d  

from SEUSA's New York  and Los Angeles offices. (Nomura, CX-306, pp. 

122-123, 140-142; CX-155). 

588. Current ly ,  SEUSA has employees s e l l i n g  fiber and 

c a b l e  frau i t s  New York and Los Angeles offices.  Also, 

(Corse l lo ,  Tr.  2399-2404: Corse l lo ,  RX-468, 

rp. 11). 

589. I n  an effort t o  obtain customers, respondents have 

provided demonstrations and presentat ions  of f i b e r  to p o t e n t i a l  customers 

and lent fiber t o  potential  customers. (Shindo, CX-307, pp. 603-05). 

590. Although respondents do not provide a complete "turnkey' 

s a l e s  s e r v i c e ,  they do make arid se l l  t h e i r  s p l i c i n g  equipment and 

provide i n s t a l l a t i o n  services and t ra in ing  i n  connection with f i b e r  and 

c a b l e  sales. (Corsello, Tr .  2395) .  

591. A memorandum from Beverly McClave of S i e c o r  t o  C.B. 

Wakeman, d a t e  May 4 ,  1983, d i scusses  t h e  a c t i v i t y  of Japanese fiber o p t i c  

manufacturers i n  t h e  U.S. market. The memo states that: 

The 

memo also states t h a t ,  to date :  

(Bhat ia ,  RPX-1, Exh. 6 ) .  
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592. RespoIc nts' Bhat ia  Exh. 26 sets forth .. 

(Bhat ia ,  RPX-1, Exh. 2 6 ) .  

593. With respec t  to t h e  calendar  years  1983 and 1984, Siccor 

made over quotations i n  response to requests  for quotat ions  

(RFQ's), about 

(Bhat ia ,  RPX-1, pp. 59-60, 66-68, Bxhs. 

3 ,  4 ) .  For calendar year 1982, S e i c o r  made 

(Bhat ia ,  RPX-1, pp. 317-321, Exh. 37). 

594. Va l tec  has made quotation8 a year  for 

1983 and 1984 w i t h  respec t  to o p t i c a l  waveguide fiber c a b l e  i n  response 

t o  RQF's i n  t h e  U.S. market. (Hutton,  RPX-14, pp. 15-18). 

595. Northern Telecom has made quotat ions  with respect to 

o p t i c a l  waveguide fiber c a b l e  i n  t h e  13.5. market on 

occasions i n  t h e  years 1982, 1983 and 1984. ( B e l b o u l ,  RPX-15, pp. 

111-117, Exh. 1). 

596. SESUA has responded t o  approximately =m 
involving i n  whole, or i n  p a r t ,  o p t i c a l  waveguide fiber or c a b l e  i n  1982 ,  

such  requests i n  1983,  and i n  1984 through mid-October. 

597. The U.S. custoras duty applied to respondents' O p t i c a l  

waveguide fibers i s  a factor i n  making respondents' sale p r i c e s  for its 

o p t i c a l  waveguide fiber and c a b l e  i n  t h e  U.S. market 

p r i c e s  of U.S. producers and sellers of such products. (Mtmura, 

RX-466, 25 ;  CX-381, Po APP. 

111 A-68: Martin Tr .  3014). 
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598. I n  add- Lon to import duties, there are cded costs to 

importing optical waveguide fiber or cable into the U.S. market not 

experienced by U.S. producers, such as international freight and shipping 

charges, insurance on s u c h  freight and s h i p p i n g ,  brokerage fees, export 

packing expenses and other costs associated w i t h  importation and 

exportation. These costs, other than duties, have added 

to the costs of respondents' imported fiber and cable and are a factor i n  

respondents' prices of s u c h  products i n  the U.S. market. (Nakahara 

RX-467, para. 2 5 ) .  

599. Some end-users of optical waveguide fiber or cable i n  the 

U.S. market 

(Nomura, RX-466, para. 6 ,  sub-para. B; RX-337; 

RX-334, para. 1,  p. 523671). 

600 .  I n  1982,  after the Western Electric Co. almost lost t h e  

Northeast Corridor Project t o  Fujitsu, ATrT's Long Lines  and most of its 

Bell Operating Companies, included i n  a l l  of their optical transmission 

system RPQS a clause stating that components such as optical f ibers,  

l i g h t  sources and the connectors must  be manufactured i n  the U n i t e d  

States, and that final assembly of the optical cable must  take place in 

the United States. (Corsello, RX-468, para. 11; RX-419; RX-422; 

RX-423. ) 

(Corsello, RX-468, para. 11). 
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601. One of ;e reasons SEI/SESUA 

(Corsello, Tr. 2414-2415) . 
602. Some of respondents' sales i n  the U.S. market of optical 

waveguide fiber or cable are of unique application products which are not 

available i n  the U.S. market. (Corsello, RX-468, paras. 5 ,  8.) Respondents 

supply OPGw cable to the U.S. market, which currently has no damestically 

manufactured competition. 

(Corsello, Tr. 2594) . 
6 0 3 .  Respondents have also supplied t o  

(Corsello, RX-468, para. 8 ) .  

604. The total U.S. market between 1980 and 1984 has been estimated 

by Corning a t  kilometers of optical waveguide fiber. During 

t h i s  same period, respondents' total  sales of imported optical waveguide fiber 

i n  t h e  U.S. market, rounded off  t o  t h e  next highest thousand, totalled 

Thus, for t h i s  entire 5-year period, Respondents total  

sales have represented a U.S. market share of approximately (RX 4 1 4 ,  p. 

P400005; Martin, RX-469, Table 2 ;  Oorsello, RX-468, para. 7 ) .  

605. If expressed as a percentage change i n  sales volume since 

1982, SEI/ SEUSA's sales of fiber and cable i n  the U n i k e d  States have 
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(Martin, Tr.  

2987-2988, 3058-3059; RX-469, pp. 12-13) .  

606. SEI/SEUSA's 

(Nmura, RX-466, para. 6 ) .  

607. Respondents' p r i c e s  have played a p a r t  i n  forc ing  down p r i c e s  

for a l l  Corning's o p t i c a l  waveguide f i b e r .  (Charlton, CX-324, para. 11; Duke 

RPX-2lB, pp. 64-75; Duke T r . ,  1363-64). 

SEUSA's Corsello s t a t e d :  

It is  d i f f i c u l t  to know with c e r t a i n t y  what the p r i c e s  of o ther  
bidders have been because they are usually not made publ ic .  
However, it is often p o s s i b l e  t o  g e t  some sense of relative p r i c e  
based on industry p u b l i c a t i o n s  and d iscuss ions  w i t h  purchasers and 
with o ther  members of t h e  trade.  (Cosello, RX-468, para. 1 2 ) .  

608. I n  1982,  bid on a p r o j e c t  for 

P a c i f i c  Northwest B e l l  for a route between Portland and Vancouver. Seicor 

(Charlton, Tr. 657;  Charlton,  CX-324, para. 

1 2 ;  CX-137; CX-138). 

609. Mr. Charlton of Corning changed Corning's p r i c e s  for second 

window f i b e r  i n  February, 1983. (Charlton, Tr. 696) The p r i c i n g  process 

which culminated i n  Corning's 1983 second window fiber p r i c e  reduction l a s t e d  

for several months .  

t h e  p r i c e s  of second window fiber. (Charlton, Tr.  696) A t  t h e  time of t h e  

second window f i b e r  p r i c e  change, Mr. Charlton considered a l l  of t h e  factors 

which he normally l o o k s  a t  i n  making p r i c i n g  recommendations. (Charlton,  

There was no one day when t h e  d e c i s i o n  was made to change 

RPX-ZOA, p. 7 5 ) .  
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610. The w ings which Mr. Charlton had be' e him when he 

prepared h i s  recommendations regarding second window f i b e r  p r i c i n g  for 1983 

did not d iscuss  the  P a c i f i c  Northwest B e l l  p r o j e c t .  (Charlton, Tr. 722-723, 

* 1247;  RX-276) 

611. Mr. Charlton s t a t e d  t h a t  h e  knew of no SEI/SEUSA bids  and had 

no knowledge of  SEI/SEUSA's p r i c i n g  p r i o r  to the 

(Charlton, Tr. 676,  697) .  

bid. 

612. It  is unl ike ly  t h a t  an i s o l a t e d  bid i n  one market or for one 

p r o j e c t  by respondents would result i n  massive across-the-board p r i c e  

reductions by domestic producers for fiber and c a b l e  products nationwide. 

(Martin, Tr. 3061-3062). 

613. With respec t  to t h e  request  for quotation 

(RX-536, pp. 1,  2 ) .  

614. With r e s p e c t  to request for quotation 

(RPX-5.36, p. 3 ,  paras. 1 0 ,  11 and 121. 

615. General Telephone Co., of t h e  Northwest issued a request for 

quotation for t h e  purchase of o p t i c a l  waveguide f i b e r  c a b l e  for t h e  Northern 

Area fiber o p t i c a l  system. 

Bidding Company Total P r i c e  

(RX-529). 
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616. GT of t Northwest a l s o  issued quotat ic  .lumber 560 for t h e  

purchase of 57.9 kilometers of cab le .  In response t o  t h e  quotat ion,  G!C of t h e  

Northwest received t h e  following bids: 

(RX-529). 

617. Respondents, i n  late 1983,  quoted s i n g l e  mode fiber a t  a p r i c e  

Rx-360). 

618. With tarpact to an offer t o  supply 

(RX 416) .  

619. Corning ha8 taken 

into considerat ion when r e t t i n g  its p r i c e s .  

(Charlton, RPX-?OA, pp. 47-18, 528 55 ;  

Radding, Rox-298, pp. 101-258 203-2078 Charlton,  Tr. 584).  

620. Corning has lowered its p r i c e s  i n  the  past  

(Oarlton, RPX-20C8 p. 178).  

621. Corning ha8 purrued a p o l i c y  of 

(RX-469 p. 30):  

622. 'Valtec's pr ic ing  p o l i c y  was 

623. I n  s e t t i n g  its p r i c e s ,  

(Kanely, mx-13,  pp. 94-95). 
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624. Va l tec  s 

(Charlton, RPX-ZOA, p.. 48) .  

630, ATLT was 

(Charlton, ROX-JOA, p. 49).  

631. Mr. Belboul of NTI t e s t i f i e d  t h a t  

(Belboul,  RPX-15, p. 103) .  

( B h a t i a ,  RPX-1, 

pp. 437-38, 499) .  

625. During t h e  20-month per iod from October 1981 to June 1983,  and 

i n  p a r t i c u l a r  during the period coinciding w i t h  t h e  s h i f t  from multimode to 

s i n g l e  mode fiber, 

(Bha t i a  RPX-1, 

pp. 487 ,  4901. 

626. I n  1980, 1981, and parts of 1982, V a l t e c  had a consistent 

pol i cy  of 

(Charlton, Tr. 1231-32) . 
627. A t  present ,  

(Radding, RPX-29B, pp. . 

184-185; Belboul ,  RPX-15 p. 103) .  

628. ATLT has been 

(Charlton, RPH-2OA, p. 48) .  

629. Various c a b l e  custoaers of Corning 

632. 

RPX-1, pp. 488, 490).  

(Bha t ia  , 
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633.  Cornin5  as been asked by s e v e r a l  custor. 3 including 

(Radding , 
RPX-29Ar pp. 102-04; Charlton, RPX-20Ar p. 4 0 ) .  

634. The Eas tern  Corridor was t h e  f i r s t  l a r g e  scale long d i s t a n c e  

telecommunications appl ica t ion  for f i b e r  o p t i c s .  The request for bids for 

t h i s  p r o j e c t  i n  1982 

(Charlton, RPX-ZOA, pp. 40 ,  9 6 ) .  

635. Mr. Charlton r e c a l l e d  an instance which occurred after  t h e  

Eartern Corridor p r o j e c t  i n  which 

(Charlton, RPX-ZOA, p. 47) .  

636. Northern Telecom Inc. (.NTI") i s  a United S t a t e s  subs id iary  

of  Northern T e l e c m ,  Ltd. ( B e l b o u l ,  RPX-15, p. 1 7 ) ,  a Canadian corporation 

l i censed  by Corning under a Canadian counterpart of  t h e  '915 patent.  

( B e l b o u l ,  RPX-15, pp. 15-17) Norther Telecom, Ltd. ("TL.) manufacturers 

fiber i n  Canada, under a license from Corning (CX-323, p. 4 5 ) ,  which 

(Duke ,  Tr. 1411) .  

637. Mr. Radding of Corning t e s t i f i e d  t h a t  there have been 

instances where 

(Radding, RPX-29B, p. 211) .  

638. Corning has received complaints from various customers 

regarding t h e  (Radding, RPX-29Br p. 212) .  

639. Mr. Kanely of  V a l t e c  charac ter ized  

(Kanely, RPX-13, p. 1 8 0 ) .  
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640. Mr. Bh .a of Siecor is certain that 

(Bhatia, RPX-1, p. 461). 

641. Competition from NTI has caused 

(Bhatia, RPX-1, p. 438). 

642. Respondents have underbid domestic suppliers in a number of 

instances and as a result have caused domestic suppliers to reduce their 

prices in order to meet the competition posed by respondents. 

Siecor submitted a quotation to 

In July, 1982, 

A€ ter 

submitting the quotation Siecor was informed by ' the t 

Sumitamo had submitted a lower price, and was given the opportunity to match 

that price. In response, Siecor revised its bid to a reductin of 

$23,000, to match respondents' bid. After reducing its price, Siccor vas 

awarded the contract. (CX-288, p. 00011081; Ryan CX-314, pp. 25-28, 31). 

643. 

(Bhatia, RPX-1, p. 489). 

644. Siecor considers its largest competitors to be 

(Bhatia, RPX-1, p. 419). 

645. Siecor has, on Occasion, 

(Bhatia, RPX-1, pp. 

500-501) 

646. Mr. Kanely of Valtec characterized 

(Unely, 

RPX-13, p. 181). 

647. Mr. Kanely of Valtec testified that Valtec considered 

(Kanely, RPX-13, p. 178-1191. 

648. There are also unlicensed and allegedly infringing pmducers 

of fiber including 

who may be affecting prices. (Jaeger, RPX-12, pp. 56-61). 
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649. ATCT i. at aware of any ins tance  where 

( a - 8 7 ,  para. 15.) 

(SX-2, p. 74) .  

650. General, Cable stated t h a t  it 

(RX-435, para. b ,  p. 3 ) .  

651. When considering competi t ion,  Val tec  

(Button, RPX-14, p. 87) .  

652. Brthern Tel . cor  Inc. has s t a t e d  t h a t  it has 

6S3. ITT is aware of m instances i n  which 

(Moore, 

(Moore, CX-311, pol. 1, p. 29) .  

654. Corning's 1982 second window fiber p r i c e  list was effective 

from a r c h  1982 to ?ebruary 1983. (Charlton, RPX-?OB, p. 172.) E f f e c t i v e  

h r c h  1, 1983, Corning announced a p r i c e  c u t  appl i cab le  to a l l  i ts f i b e m ,  

including second w i n d o w  aultirode. (RX-21, p. P262241). 
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655. In decS .ig on the price changes in 198; 33: the 1983 period, 

Corning took into consideration 

(adding 

mX-29Bt p. 209; CharltOn, RPX-?OA, pp. 751 78; Duke, mx-21c, pp. 122-123; 

Duke, Tr. 1362-3; Charlton, Tr. 783). 

656. Mr. Chatlton testified that he considers in 

making pricing recommendations: 

(Charlton, RPX-ZOA, p. 31). 

657. Corning has invested heavily in research and development and 

this ha8 helped to bring down costs. (adding, RPX-29A, pp. 92-93). 

658. Corning has 

(Radding, RPX-29A8 pp. 

92-93) 

customers. (Radding, RPX-ZgA, pp. 92-93). 

Corning has been able to pass on its increased savings to its 

659. In 1981, Corning produced of fiber with an . 

actual manufacturing cost of 

yielding an actual manufacturing cost of 

fiber. 

(CX' 148, pp. P259588, P259591) 

per meter of 

In 1983, Corning produced a total of of fiber (CH 

1508 p. P261703) with an actual manufacturing cost of (cx 1058 p. 

P261706) yielding an actual manufacturing cost of 

meter. Corning's total manufacturing cost per kilometer 

(m-279, p. 6). 

660. Corning's sales volume has risen without interruption from 

kilometers in 1979 to an kilometers in 

1984. Notwithstanding a decrease in the average selling price per meter 

during the same period, Corning's sales revenues rose 

(a-469, p. 33; a-164, p. 274345). 
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661: Studit;. by Gnostic Concepts, Inc. indit e 

3. (RX-469 p. 32) .  

662. According to AT&T Technologies,  t h e  sale p r i c e  of o p t i c a l  

c a b l e  and o p t i c a l  waveguide f i b e r s  

(RX 436, p. 4 ,  para. 1 0 ) .  

663. Costs of many of t h e  raw materials for producing fiber have 

(Kanely, RPX-13, p. 176) .  

664. P r i c e s  of o p t i c a l  fiber have been decreasing because of 

economies of manufacturing. T h i s  has cccurred ,  for example, because t h e  

standard length of single-mode fiber has increased from two to s i x  

kilometers. (Charlton, Tr.  1218,  1219).  

665. Technological  improvements have contributed to t h e  reduction 

i n  fiber p r i c e s .  (Charlton, Tr. 1221) .  

666. The increase  i n  y i e l d  rates has contributeQ to t h e  reduction 

i n  production costs. The y i e l d s  of single-mode fiber over the last  12 months 

(Kanely, RRX-13, p. 176) .  

B. Tendency t o  S u b s t a n t i a l l y  Injure 

667. I n  each of t h e  four major market segments, respondents compete 

a g a i n s t  a l l  t h e  major companies i n  t h e  fibeJ o p t i c s  mrket, including ATCT 

Technologies,  S i e c o r ,  Corning, Northern Telecom, Inc., Anaconda-Ericsson, and 

ITT. (CX-223, p. 521326). Respondents also compete i n  the  sale of uncabled 

fiber. (Corsello, RX-468, pp. 4-8).  
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668. . SEusA'' Sistribution of sales to  the vi 3ua market segments 

(Corsello, T r ,  2620) 

669. SEUSA 

(CorHllo, Tr. 2648) . 
670. Corsello further testified t h a t  

(Corsello, Tr. 2417, 2418). 

671. 

(Corrello, Tr . 
2418) For 1985 requirements of OTE telephone companies, 

(RX-536) 

(Corsello, CX-363, p. 144).  

672. A l l  the major independent telephone holding ccmpanier have 

requirements where standards are set and approved vetbdbrs are established. 

(RT-355, para. 

6) 

673. Respondents have recently provided quotations to 

(Corsello, CX-363, pp. 39-40). 

674. Although 8ome of SEtlSA's fiber sale8 in the U n i t e d  Siates have 
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. . .  

b e e n  of 

(Corsello, Tr. 2378-2381: RX-468 pp. 

6-7; Moore, RPX-34, V.2, p. 9: RX-436, para. 11; RX-435, para. f.: Belboul ,  

RPX-15, pp. 34-35). 

675. I n  November 1983, SEUSA pro jec ted  that  its tele~ommunications 

f i b e r k a b l e  sales i n  t h e  U.S. would 

(Corse l lo ,  CX-363, pp. 107-114). 

676. S i n c e  1980, approximately of SEI'S production of o p t i c a l  . 

waveguide fiber has been c o m i t t e d  to sales i n  the Japanese market. In 1983,. 

s p e c i f i c a l l y ,  approximately of SEI'S production went to Japanese sales. 

It is expected t h a t  t h i s  level of production for t h e  Japanese market w i l l  

(Wakahara, Tr. 2541, 2S42). 

677. A t  the present time, SEI'S Yokohama f a c i l i t y  has a production 

capac i ty  of 

(Nakahara, RX-467, para. 1 8 ) .  
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678. 

(Yoshida,  CX-309, 

pp. 27-30).  

679. The number of employees a t  the  Yokohama plant  has 

(Yoshida, CX-309, 

pp. 29-30).  

680. Dr .  Nakahara of SEI t e s t i f i e d  that he  believes that Japanese 

capac i ty  to manufacture o p t i c a l  waveguide fiber i n  Japan 

(Nakahara, Tr. 2540, 2541).  

681. S ince  1980,  sales to t h i r d  country markets other than t h e  

United S t a t e s  have accounted for approximately of SEX'S actual production 

of o p t i c a l  waveguide fiber. I n  1984,  SEI estimates t h a t  t h i s  percentage w i l l  

of  o p t i c a l  waveguide 

fiber and c a b l e  w i l l  be sold in t h i r d  country markets. 

country sales 

SEI views t h i r d  

SEI esthates that 

SEI expects 

(Bakahara, Rx-467, 

para. 20). 

682. The establishment of Sumit- E l e c t r i c  Research Tr iangle ,  InC.  

(SERT), a new domestic f a c i l i t y  i n  Raleigh,  Worth Carolina, as a wholly-ownd 

subsidiary of  SEI ,  was 

(Rx-433). 

683. SERT was 

(Nakahara, 

Tr. 243702439: cX-467 pp. 3-5: CX-306 p. 309) .  

684. Construction of SERT began i n  1903, and orders  for 

research and development and production equipatent and other machinery for 
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SERT production of cable ar. fiber, were initially placed il 

is to be a 

(Nakahara, RX-467, 

para. 23)* 

685. 

types of fiber and cable 

imported , 

When production fully comes on stream, SERT will produce all 

which SEI has 

(Nakahara, RX-467, para. 23). 

686. Actual production for commercial sale by SERT is scheduled to 

begin in 1984 and it is expected that SERT will reach a production 

capacity of approximately 

reach this level by (Nakahara, RX-467, para. 23). 

kilometers of fiber per year and that it will 

687. Because production at SEKT will be less than fiber 

kilometers per month at the beginning of 1985, overall production at SERF in 

1985 will be less than fiber kilometers. (Nakahara, Tr. 2441). 

688. Initial investment by SEI 

(RX-432; RX-433; Nomura RX-466, para. 12). 

689. SERT is expected to employ approximately 

becomes fully-operational. As of November 1984, SERT 

when it 

(Nakahara, RX-467, para. 24). 

690. Under current planning for SERT, respondents anticipate that 

(Nakahara, Tr. 2558-2559; Nakahara, RX-467, pp. 8-91, 
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691. . If den 9 increases to a reasonable lei  for 

(Ihkahara, Tr. 

2453) 

(Nakahara, CX-344, pa 252) 

(Nakahara, Tr. 2558-2559) 

692. Once production of optical waveguide fiber and cable begins, 

respondents' SERT fac i l i t i es  i n  North Carolina w i l l  serve as t h e  principal 

source of  fiber and cable for respondents' sales i n  t h e  U n i t e d  States market. 

(Namura, RX-466, para. 1 2 ;  Nakahara, RX-46'7, para. 1 8 ) .  

693. SEI and SEUSA have been attempting to conform their cable and 

fiber products to standard sp&if ications and standard customer requirements 

i n  t h e  United States. 

(Corsello, TR. 2621-26221 Qt8ell0, 

CX-363,  126-129) 

694. Corsello has test i f ied t h a t  

(Corsello, RX-468, para. 20). 

695. Dr. Nakahara, t h e  aa?aging director of SEI, has indicated that 



696. SEI et a a t e s  t h a t  no more than 

(Nakahara, RX-467, para. 3 1 ;  NOmura, 

Rx-466, para. 1 2 ;  Normura, Tr. 2958-2959). 

697. 

(Nakahara, Rx-467, para. 31 ;  RX-436, p. 2 ,  para. 

c ;  Rx-435 p. 2) .  

698. 

(Nakahara, Tr.  2503-2501) 

(Na kahara , 
Tr. 2561-2562) 

699. SEUSA and SEI 

(Nakahara, Tr . 2426) . 
700. Respondents have had t h e i r  cab led  fiber evaluated by 

(Corse l lo ,  Tr .. 
238102383). 

701. Respondents plan to market fiber and c a b l e  produced a t  SERT 

(Corclello, Tr . 238102385) . 
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702. Respo. rrts intend to 

(Nakahara, Tr. 2558-2559: NOmura, Tr. 294302944, 2958-2959: Corsello, Tr, 

2204, 2423, 2605) 

703. SEUSA's, management is currently considering 

(CX-363 Po 132: SX-72) 

(Corsello, Tr. 262402627; SX-72), 

704. SEUSA is planning to 

(RX-468, p. 15; #0111ura, 

TK. 2947-2949) 

705. No f,.ral dW-8iOn has been made on 

(Mmura, T r ;  2943-2944) 

706. Hr, Corsello expects that 

(Corsello, Tr. 2404, 2423) .  

707. fn connection with the start-up of SZRT, respondents in 1985 

w i l l  have 

(Nakahara, Tr. 235702358, 2555; Corsello, Tr. 2603). 
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708. ' 

(Corsello, Tr , 2605) . 
709 ,  Mr. Corse l lo ' s  proposal for 

( C o r s e l l o ,  Tr. 2607-2608; RX-346; Nakahara, Tr. 2440-2441). 

710. Respondents are planning t o  

(Corse l lo ,  Tr. 2614-2615; SX-79, p. 521768). 

711. Mr. Corse l lo  b e l i e v e s  t h a t  Attachment A of SX-79, which sets 

for th  f i g u r e s  on marketplace potential as of A p r i l  1984,  is reasonably 

accurate i n  aggregate.  (Corse l lo ,  Tr. 2616).  

712. A s  o p t i c a l  waveguide fiber f i n d s  g r e a t e r  use i n  local loop and 

local  area network a p p l i c a t i o n s ,  t h i s  development w i l l  g i v e  rise to a new 

boost i n  demand i n  t h e  United S t a t e s .  (RX-466 pp. 3-4). 

713. SEI c u r r e n t l y  manufactures f i b e r  and c a b l e  types 

' (Nomura, Tr, 2936).  

714. The o p t i c a l  waveguide fiber market i n  t h e  United States i s  

considered to be i n  an e a r l y  growth s t a g e ,  one which is rapidly a c c e l e r a t i n g ,  

and is expected t o  maintain an explosive annual growth rate throughout t h e  

decade. (Corsello, RX-468, para. 2 ;  Corsello, Tr., 2409).  

715. Valtec b e l i e v e s  t h a t  

(Kanely, RPX-13, pp, 194-195). 
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716.. Mr. Cc 2110 testified that respondenti 3ticipate 

all participants' 

' absolute business in dollar terms will continue to grow phenomenally, 

(Corsello, Tr. 2377). 

717. In 1985, based on Corning's estimate of a total U.S. aarket 

for optical waveguide fiber of kiloaaterr, and respondents' 

estimate of its maximum sales in the U.S.  market of imported fiber and cable 

respondents would have a market 

share in the U.S. market of approximately (RX-414, pa P400005) 

718. In 1984 through 1988, Corning's U.S. market share 

(RX-414, p. P400005; Martin RX-469, Table 2. )  Corning's 

projected sales are 

(a-414, p. P400005; Martin, 

RX-469, p. 13, and Table 2). 
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XXIII. CONCLUSIONS OF LAW 

1.' U.S.  Letters Patent 3,659,915 ('915 p a t e n t )  i s  v a l i d .  

2. 0.8. fRttet5 Patent 3,933,454 ('454 p a t e n t )  i s  miid. 

3. Respondents' M - 1  Fiber i n f r i n g e r  tl8fm8 1 and 2 of the '915 patent .  

"4. 

5. 

Respondentr' S-i Fiber i n f r i n g e r  c18im8 1 and 2 o f  the '915 patent .  

b m n d e n t s '  5-2 Fiber i n f r i n g e r  claim 1 of  the '915 patent.  

6. Respondents' S-3 Fiber i n f r i n g e s  claim 1 of t h e  '915 patent .  

7. 

in f r inge  claims 1 and 8 o f  t h e  '454 patent.  

Respondents' p to tesses  f o r  producing M-1, S-1, S-2 and 5-3 fibers 

8 .  Corning has not proven by a preponderance of  evid8nce t h a t  

respondents' procesr for producing H-2 fiht i n f r i n g e r  claim 1 or claim 8 of 

t h e  '454 patent.  

9. There ate toro re levant  domertic i n d u r t r i e r ,  COtl8irtfng of tba 

operations of Corning and its domertic IiCenrees engaged i n  the exploit8tion 
t 

of t h e  '915 * t e n t  and t h e  operationr of Corning devotmd to t h e  exp1oit8tioa 

of t h e  '454 patent .  

10. The re lev8nt  domertic i n d u s t r i e r  are econamic8f1y 8nd e f f i c i e n t l y  

operated. 

11. Importation and sale of t h e  rccuaed o p t i c a l  waveguide fiberr doer 

not h.Ve t h e  effect  or tenden,y t o  8 u b o t r n t i a l l y  i n j u r e  the domestic 

indurtz ier .  

12. There is no Vioiation of Sec t ion  337 o f  t h e  Tariff  A c t  of 1930, 88 
-: 

mended. 19 0.S.C. 6 i337. 



XXIV. INITIAL DETERnINAIION AND ORDER 

Based ou the foregoing findings of fac t ,  conclusions of law, the 

opinion and the record as a whole, and having considered a l l  t h e  pleadings 

and argumcnts presented orally and i n  briefs ,  as well as proposed findings of 

fact  and conclusions o f  law, it is the Administrative Law Judge's DETERMINATION 

that there i s  no violation of  Section 337 i n  the unauthorized importation and 

sale i n  the United States of  America of the accused optical waveguide fibers.  

The Administrative Law Judge hereby CERTIFIES to the Commission t h e  In i t ia l  

Determination, together w i t h  the record of the hearing i n  t h i s  investigation 

consisting of the following: 

1. The transcript o f  the hearing, w i t h  appropriate corrections as may 
t 

hereafter be ordered by the Administrative Law Judge; 

2. The Exhibits accepted into evidence i n  the course of the hearing. 

The pleadings o f  the parties are not cer t i f i ed ,  since they are already 

i n  the Cammission's possession i n  accordance w i t h  Commission Rules of Practice 

and Procedure. 

Further, it i s  ORDERED that: 

1. I n  accordance w i t h  Rule 210.44(b), a l l  material heretofore marked 

i n  camera because of business, f inancial ,  and marketing data found by the 

Administrative Law Judge t o  be Cognizable as confidential business information 
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under Rule 201.6(a), i s  to be given five years i n  camera treatment from 

the date thir investigation is terminated; and further 

2.  The Secretary shall  serve a copy of the p u b l i c  version of this  

I n i t i a l  Determination upon a l l  parties o f  record and the confidential ver- 

sion upon a l l  counsel of  record who are signatories to the protective order 

issued by the Administrative Law Judge i n  th is  investigation; and further 

3. This I n i t i a l  Determination shall  becane the determination of  the 

Commission forty-five ( 4 5 )  days af ter  the service thereof, unless the 

C d s s i o n ,  vithin forty-five ( 4 5 )  days af ter  the date of  f i l i n g  o f  the 

I n i t i a l  Determination shall have ordered review of the I n i t i a l  Detemination 

or  certain issues therein pursuant t o  19 C.F .R.  210.54(b) or 210.55 o r  by 

order shall  have changed the effective date of  the I n i t i a l  Determination. 
t 

Issued: January 22, 1985 




