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In the Matter of —
CERTAIN PAPERMAKING MACHINE
FORMING SECTIONS FOR THE
CONTINUOUS PRODUCTION OF PAPER

AND COMPONENTS THEREOF

Investigation No. 337—TA—£¥7

NOTICE OF TERMINATION OF INVESTIGATION BASED ON
A FINDING OF NO VIOLATION

AGENCY: U.S. International Trade Commission.

ACTION: Termination of investigation upon a finding of no violation of
section 337 of the Tariff Act of 1930.

SUMMARY: Notice is given that the U.S. International Trade Commission has
determined that there is no violation of section 337 of the Tariff Act of 1930

(19 U.S.C. § 1337) in the above~captioned investigation and has terminated the
investigation.

FOR FURTHER INFORMATION CONTACT: Charles Nalls, Esq., Office of the General
Counsel, U.S. International Trade Commission, telephone 202-523-1626.

SUPPLEMENTARY INFORMATION: On May 2, 1983, the U.S. International Trade
Commission instituted an investigation under section 337 of the Tariff Act of
1930 upon the complaint of Beloit Corporation, 1 St. Lawrence Avenue, Beloit,
Wisconsin 53511. (48 Fed. Reg. 21213). Complainant alleged unfair methods of
competition and unfair acts in the importation of certain papermaking machine
forming sections for the continuous production of paper and components thereof
into the United States, or in their sale, by reason of alleged (1) direct
infringement, (2) contributory infringement, and (3) induced infringement of
claims 1, 2, 3, 4, 7, 8, 10, and 1] of U.S. Letters Patent 3,726,758.
Complainant further alleged that the effect or tendency of the unfair methods
of competition and unfair acts is to destroy or substantially injure an
industry, efficiently and aconomically operated, in the United States.

Named as respondents were the following companies: Valmet Oy of
Helsinki, Finland and TVW Paper Machines, Inc., of Atlanta, Georgia.
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On February 14, 1984, the presiding Commission administrative law judge
issued an initial determination (ID) that there is no violation of section
337. Complainant and respondents filed petitions for review of various parts
of the ID, pursuant to section 210.54(a) of the Commission's rules. Having
examined the record in this investigation, including the ID, the petitions for
review, and the responses thereto, the Commission on March 15, 1984,
determined not to review the ID as to the issue of noninfringement. The
Commission took no position as to the other issues determined in the ID. (49
Fed. Reg. 11896).

On April 2, 1985, the U.S. Court of Appeals for the Federal Circuit
issued its mandate reversing the Commission's determination of no violation of
section 337 and remanding the case to the Commission for “further appropriate
proceedings."

Both complainant and respondents then petitioned for review of various
parts of the initial determination pursuant to section 210.54(a) of the
Commission's rules. Because the Commission took no position on these matters
in its earlier determination, they waere again before the Commission for
consideration and decision. After examining the petitions for review and the
responses thereto, the Commission concluded that certain issues warranted
review. (51 Fed. Reg. 8371.) Specifically, the Commission reviewed the
following questions:

1. Whether U.S. Letters Patent 3,727,758 (the '758
patent) is invalid by virtue of anticipation within
the meaning of 35 U.S.C. § 102. Specifically, the
Commission is reviewing only those portions of the ID
concerning anticipation of the '758 patent by U.S.
Letters Patent 3,232,825 (Robinson).

2. Whether the '758 patent is invalid as obvious within
the meaning of 35 U.S.C. § 103.

3. Whether complainant's domestic activities with respect
to the '758 patent constitute an “industry, . . . in
the United States" within the meaning of section 337,
In reviewing this portion of the ID, the Commission is
concerned only with those findings of fact and
conclusions of law relating to the level of
complainant's domestic activity and not with those
portions of the ID which concern specific cost
allocations or methods thereof. The Commission has
determined not to review the findings of fact which
concern complainant's representations on the question
of continued commitment to overall domestic operations.

4. Whether the importation or sale of respondents'
devices has the tendency to destroy or substantially
injure an industry in the United States.
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On January 15, 1987, the Commission determined that there is no viclation
of section 337 by virtue of the importation into or sale in the United States
of the accused devices. Specifically, the Commission found:

1. That claims 1, 2, and 10 of the '758 patent are
invalid as anticipated within the meaning of 35 U.S.C.
§ 102(b) and (e).

2. That claims 1~-4, 7, 8, 10, and 112 of the '758 patent
are invalid or obviousness within the meaning of 35
Uu.s.c. § 103.

3. That complainant's domestic activities with respect to
the '758 patent do not constitute an “industry
in the United States" within the meaning of section
337.

4, That because the '758 patent is invalid and a domestic
industry does not exist, the importation or sale of
respondents' devices do not have the effect or
tendency to destroy or substantially injure an
industry in the United States.

Based upon those findings, the Commission terminated the investigation.

Copies of the Commission's action and order, the opinion issued in
connection therewith, and all other nonconfidential documents filed in
connection with this investigation are available for inspection during
official business hours (8:45 a.m. to 5:15 p.m.) in the Office of the
Secretary, U.S. International Trade Commission, 701 E Street NW., Washington,
D.C. 20436, telephone 202-523-0161.

By order of the Commission. _422555:::::'/2;;5$$:;7-

Kenneth R. Mason
Secretary

Issued: January 20, 1987
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COMMISSION ACTION AND ORDER

Introduction

The United States International Trade Commission has concluded its
investigation under section 337 of the Tariff Act of 1930 (19 U.S.C. § 1337)
of alleged unfair methods of competition and unfair acts in the importation of
certain papermaking machine forming sections and components thereof into the
United States, or in their sale, the alleged effect or tendency of which is to
destroy or substantially injure an industry, efficiently and economically
operated, in the United States.

Complainant Beloit Corporation is incorporated in the state of Delaware
and has its principal place of business in Beloit, Wisconsin. Through its
Paper Machinery Division, Beloit manufactures and sells papermaking machinery
in the United States. The respondents named in the notice of investigation
are Valmet Oy, the Finnish manufacturer of the accused papermaking machines,
and TVW Paper Machines, Inc., a Valmet subsidiary engaged in the promotion,

marketing, and sale of Valmet's products in the United States.
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Action
Upon review of certain portions of the administrative law judge's initial
determination of February 14, 1984, the Commission has considered: (1) the
,submisﬁions filed by the parties; (2) the transcript of the evidentiary
hearing before the ALJ and the exhibits accepted into evidence; and (3) the
ALT's initial determination. The Commission has determined that there is no
violation of section 337 of the Tariff Act of 1930 in the importation into and
sale in the United States of certain papermaking machine forming sections and
components thereof. Specifically, the commission has found that:
1. Claims 1, 2, and 10 of the '758 patent are invalid by
virtue of anticipation within the meaning of 35 U.S5.C.
§ 102(b) and (e).
2. Claims 1-4, 7, 8, 10, and 12 of the '758 patent are
invalid for obviousness within the meaning of 35
u.s.C. § 103.
3. Complainant's domestic activities with respect to the
'758 patent do not constitute an "industry . . . in
the United States" within the meaning of section 337,
4. Because the '758 patent is invalid and a domestic
industry does not exist, the importation or sale of
respondents' devices do not have the tendency to
destroy or substantially injure an industry in the
United States.
Order
" Accordingly, it is hereby ORDERED THAT—

1. Investigation No. 337-TA-147 is terminated as to all issues and
all respondents;
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2. The Secretary shall serve this Action and Order and the opinion
issued in connection therewith upon each party of record to this
investigation and upon the U.S. Department of Health and Human
Services, the U.S. Department of Justice, the Federal Trade
Commission, and the U.S. Customs Service; and

3. The Secretary shall publish notice thereof in the Federal

Register.

By order of the Commission.

—

—“Kenneth R. Mason
Secretary

Issued; January 20, 1987
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VIEWS OF THE COMMISSION 1/

This investigation is before us on remand of our March 19, 1984,
determination that there was no violation of section 337 of the Tariff Act of
1930 2/ in the importation and sale of certain papermaking machine forming
sections for the continuous production of paper and components thereof. 3/ 1In
that determination, the Commission specifically adopted its ALT's initial
determination that complainant Beloit Corporation had failed to prove that the
accused devices manufactured, imported, and sold by respondents infringe U.S.
Letters Patent 3,726,758 (the '758 patent). However, the Commission took no
position with respect to the other issues considered by the ALJ, including
patent validity, enforceability, and the tendency of the accused devices to
substantially injure an efficiently and economically operated industry in the
United States. 4/ On January 4, 1985, the United States Court of Appeals for
the Federal Circuit (CAFC) reversed the Commission's finding of
noninfringement and formally remanded the investigation to the Commission for
further proceedings in April, 1985. 5/

On March 4, 1986, the Commission determined to review certain issues from
the ID upon which it had previously taken no position. 6/ Based upon the
evidentiary hearing, the written submissions of the parties, and the entire

record in this investigation, the Commission determined on January 16, 1987,

1/ The following abbreviations are used in this opinion:
AlLJ--Administrative Law Judge; ID—ALJ's Initial Determination; FF-—Finding of
Fact; TR—transcript of evidentiary hearing before ALJ; RX—respondents'
exhibit; CX-——complainant's exhibit.

2/ 19 U.S.C. § 1337,

3/ 49 Fed. Reg. 11896 (1984).

4/ 1d.

5/ Beloit v. Valmet Oy, TVW Papermachines, Inc., and United States
International Trade Commission, Appeal No. 84-1296 (Fed. Cir. January 4, 1985).

6/ 51 Fed. Reg. 8571 (1986). The Commission reviewed the ID pursuant to
rule 210.54(a). 19 C.F.R. § 210.54(a).
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that there is no violation of section 337 in the importation and sale of the
accused devices in the United States. The following opinion discusses the

reasons for the Commission's determination reversing the ID in this matter. 7/

PROCEDURAL HISTORY

On -May 11, 1983, the Commission instituted an investigation to determine
whether the importation and sale of certain papermaking forming sections for
the continuous production of paper and components thereof constituted a
violation of section 337 of the Tariff Act of 1930. 8/ The investigation was
based upon the complaint of Beloit Corporation (Beloit). Named as respondents
were Valmet Oy (Valmet), the Finnish manufacturer of the accused papermaking
machines, and TVW Paper Machines, Inc. (TVW), a Valmet subsidiary engaged in
the promotion, marketing, and sale of Valmet's products in the United States.
The unfair acts and unfair methods of competition alleged were the direct,
contributory, and induced infringement of claims 1-4, 7, 8, 11 and 12 of the
‘758 patent. 9/

On February 13, 1984, the ALJ issued an ID finding that, while the '758
patent was valid and enforceable, complainant Beloit had failed to prove that
the accused devices literally infringe the '758 patent. The ALJ further found .
that in the absence of literal infringement, there could be no contributory or
induced infringement. In addition to these findings, the ALJ determined that
the accused machinery did not infringe complainant's patent under the doctrine

of equivalents. As a result, the ALJ concluded that respondents Valmet and

7/ The Commission specifically adopts those of the ALJ's findings of fact
which are not inconsistent with this opinion.

8/ 48 Fed. Reg. 21213 (1983).

9/ Beloit subsequently withdrew its allegations with respect to claim 12.



6
TVW had not violated section 337 by the importation and sale of the accused
papermaking forming sections and components.

The ALJ defined the relevant domestic industry as the portions of
complainant's Paper Machinery Division dedicated tec the manufacture, sale, and
service of the twin-wire forming sections covered by the '758 patent. In
addition, the ALJ found that this industry was efficiently and economically
operated. Finally, the ALJ found that, if respondents had committed unfair
acts as alleged, such acts did not have the effect of substantially injuring
the domestic industry, but did have a tendency to substantially‘injure it.

On February 27, 1984, complainant Beloit filed a petition for review of
the ID alleging that the ALJ had erred in finding no infringement of the '758
patent. Beloit also alleged error in virtually every aspect of the ID related
to the question of domestic industry and requested review of that portion of
the ALJ's determination. Valmet and TVW opposed review of the findings and
conclusions relating to the question of infringement and‘the definition of the
domestic industry, insofar as that definition excludes certain of
complainant's paperforming machings.

However, Valmet and TVW requested review of those portions of the ID
which found a domestic industry to exist in the manufacture by Beloit of its
"Bel Baie" forming sections. Further, respondents contended that the ALJ's
findings and conclusions relating to the patent validity questions of
anticipation and obviousness were in error. Finally, Valmet and TVW
challenged the portions of the ID relating to tendency to injure as overly
conjectural or speculative.

The Commission investigative attorney (IA) filed a submission in which

she took no position on review of the patent issues and opposed review of the
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ID on the economic issues. Beloit then petitioned the Commission on March 9,
1984, to reopen the record for the submission of additional documents. The
Commission denied that request.
= After examining the record in the investigation, the ID, and the
submissions of the parties, the Commission determined not to review the ID on
March 19, 1984. 10/ The Commission specifically adopted that portion of the
ID relating to noninfringement of the '7%58 patent, but stated that it took no
position on the other issues considered in the ID. 11/ The effect of the
Commission's action was to terminate the investigation based on a finding of
no violation of section 337,

Complainant appealed the Commission's finding of no violation to the CAFC
solely on the issue of noninfringement. Respondents Valmet and TVW moved for
dismissal on the ground that all issues relating to the finding of no
violation had not been appealed from. In respondents' view, the appeal had to
include all of the issues covered by the ID, particularly in light of
respondents' belief that those portions of the.ID not addressed by the
Commission had become binding on the Commission by virtue of Commission rule
210.53(h). 12/

In an order dated June 21, 1984, the CAFC rejected respondents' arguments\
concerning which issues were properly before it. 13/ The CAFC held that the

Commission is free to reach a determination of "no violation" on a single

10/ 49 Fed. Reg. 11896 (1984).

11/ Id.

12/ Under rule 210.53(h), an ID on violation of section 337 becomes the final
determination of the Commission within 45 days of service upon the parties,
unless the Commission orders review of the ID.

13/ Beloit Corp. v. Valmet Oy, TVW Papermachines, Inc., and United States
International Trade Commission, 742 F.2d 1421 (Fed. Cir. 1984) (Order denying
appellee's motion to dismiss).
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dispositive issue. 14/ Specifically, the CAFC found that the Commission had
not made findings on the issues (patent validity, domestic industry, and
injury) as to which it stated it had taken no position, Commission rule
- 210.53(h) notwithstanding. 15/ The CAFC pointed out that respondents could
argue the validity and injury issues before the Commission in the event of a
remand. 16/

After the submission of briefs and the presentation of oral argument, the
CAFC issued its opinion reversing the Commission's determination of
noninfringement. 17/ The CAFC determined that the imported devices infringe
the '758 patent. 18/ The apparent basis for the decision is that the ALJ (and
hence the Commission) improperly narrowed the scope of the claim language,
particularly with respect to the claim terms "entrance nip" and "adjacent",
thereby excluding respondents' devices from coverage under the '758
patent. 19/ Having found infringement; the CAFC reversed and remanded the
investigation to the Commission for "further appropriate proceedings." 20/ On
April 2, 1985, the CAFC issued its mandate formally returning the
investigation to the Commission. 21/

Subsequent to the remand order, complainant and respondents filed several

motions with the Commission. On April 4, 1985, complainant filed a Motion for

14/ Id. at 1423.

15/ Id. at 1422-23.

16/ Id. at 1424,

17/ Beloit v. Valmet Oy, TVW Papermachines, Inc., and United States
International Trade Commission, Appeal No. 84-1296 (Fed. Cir. January 4, 1985).
18/ Id., slip op. at 4.

19/ Id., slip op. at 3,

20/ Id., slip op. at 4.

21/ The delay in return of the mandate was occasioned by a stay issued by the
CAFC in response to a motion by respondents to prevent issuance of the CAFC's
mandate pending disposition of a petition for a writ of certiorari filed with

the U.S. Supreme Court, which petition was denied.
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Expedited Hearing on Remedy Or, In the Alternative, For Temporary Relief
Pending Completion of Investigation. 22/ Complainant modified this motion by
withdrawing its request for temporary relief on April 29, 198%. Respondents
filed a Motion to -Schedule Briefing and Argument Before the Commission. 23/
On March 4, 1986, the Commission determined to review the following

issues presented by the ID:

1. Whether U.S. Letters Patent 3,726,758 [the '758 patent]
is invalid by virtue of anticipation within the meaning
of 35 U.§.C. 102. Specifically, the Commission is
reviewing only those portions of the ID concerning
anticipation of the '758 patent by U.S. Letter 3,232,825
[Robinson].

2. Whether the '758 patent is invalid for obviousness
within the meaning of 35 U.S.C. 103.

3. Whether complainant's domestic activities with respect
to the '758 patent constitute an "industry . . . in the
United States" within the meaning of section 337. 1In
reviewing this portion of the ID, the Commission is
concerned only with those findings of fact and
conclusions of law relating to the level of complainant's
domestic activity and not with those portions of the ID
which concern specific cost allocations or methods
thereof. Specifically, the Commission will not review
the findings of fact concerning dollar amounts and
percentages attributed to complainant's various
activities. Further, the Commission has determined not
to review the findings of fact which concern
complainant's representations on the question of
continued commitment to overall domestic operations.

4, Whether the importation or sale of respondents' devices
has the tendency to destroy or substantially injure an
industry in the United States. 24/
In addition, the Commission denied complainant's motion for Expedited Hearing

on Remedy and respondents' Motion for Argument Before the Commission, but

granted respondents' Motion for Briefing.

22/ Motion No. 147-16C.
23/ Motion No. 147-17C.
24/ 51 Fed. Reg. 8571 (1986).
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THE PARTIES

Complainant Beloit is incorporated in the state of Delaware and has its
principal place of business in Beloit, Wisconsin. Through its Paper Machinery
Division, Beloit manufactures and sells papermaking machinery in the United
States. In addition, it is engaged in research and development of such
machinery. Beloit owns U.S. Letters Patent 3,726,758 (the '758 patent) which
describes and claims a twin-wire web forming system with dewatering by
centrifugal force. It is this patent for paper forming machinery that Beloit
alleged was infringed by respondents Valmet and TVW.

Respondent Valmet, a Finnish concern, is likewise engagéd in the
manufacture of papermaking machinery. It produces and sells the Sym—Former R,
one of the devices accused by Beloit of infringing the '758 patent. It also
offers for sale another accused device designated as the New Sym-Former. 25/
Respondent TVW, a New York corporation with its principal place of business in
Atlanta, Georgia, imports and sells in the United States the papermaking

products of Valmet. -

THE PRODUCT AND TECHNOLOGY
The product at issue is the so-called "forming section" of papermaking
machinery and components of the forming section. In a typical papermaking
machine, a suspension or slurry of fibers in water called "stock" is
introduced into the forming section where a substantial part of the water is

removed ("dewatering"). 26/ The remaining "web" of fibers or forming sheet

25/ None of these had been manufactured at the close of the evidentiary
record in December 1983.
26/ ID at 4-5 (FFs 3, 4).
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then passes through a press section, where more water is squeezed out, and,
finally, through a dryer section in which any remaining water is thermally
removed. 27/

The forming section of the papermaking machine begins at the headbox
slice where stock is introduced into the machine for dewatering and ends at
the press section, the point where the web exits. 28/ Upon entering the
forming section, the stock consists of a mixture that contains 98.5 to 99.5
percent water and 0.5 to 1.5 percent wood pulp fibers and fine particles of
pulp and fillers randomly arranged in suspension. 29/ As the stock is
dewatered in the forming section, the random mixture of fibers gradually
forms a two-dimensional sheet or "web," which is transferred to the press
section. 30/

For more than 100 years, the standard forming section was the Fourdrinier
machine, a substantially horizontal moving belt or wire or screen upon which
the stock is deposited. 31/ As the wire moves along the‘machine or "table,"
the stock is dewatered by gravity, sometimes with the assistance of vacuum or
suction devices. 32/ The Fourdrinier former, despite many improvements over a
number of years, suffers from a number of drawkacks including lack of fine
fiber formation for higher quality paper, production speed limitétions, and

varying surface quality between sides of the paper ("two-sidedness"). 33/

27/ Id. at 5(FF 5).

28/ The term "headbox" refers to the device used for introducing stock into
the papermaking machine, while the "slice" is an opening in the headbox
through which the stock is introduced. 1ID at 5-6 (FF 6).

29/ 1D at 6(FF 7).

30/ 1d.

31/ Id. at 6-7 (FF 8).

32/ 1d.

33/ Id.
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As a solution to the shortcomings of the Fourdrinier former, twin-wire
machines were developed, 34/ In twin-wire formers, stock is introduced
between two wire-mesh belts for dewatering from both sides of the forming
sheet. 35/ The twin-wire method tended to eliminate two-sidedness and led to
the development of a number of different twin-wire machines as demand for
higher production speed and better quality paper formation increased. 36/

In a true twin-wire former the stock is deposited directly into the area
of convergence between the two wire-mesh belts. 37/ Other twin-wire machines
known as top—wire or hybrid formers include a forming section situated about
half-way down the Fourdrinier table. Stock is dewatered in one direction
until it reaches the top—wire unit, where twin-wire formation begins.
Dewatering then takes place in two directions along the latter half of the
Fourdrinier section. 38/

As the various types of twin-wire formers developed, the papermaking
industry recognized that centrifugal forces could be employed in dewatering by
passing the stock, between the twin wires, over a curved surface such as a

rotary cylinder or arcuate shoe. The portion of the curved surface over which

the wires and stock pass is sometimes referred to as the "wrap." 39/

1. The Patent
The subject matter of the patent in controversy is described in the

"Summary of the Invention" as:

34/ Id. at 7-8 (FF 9)
35/ 1d.
36/ Id.
37/ 1d. at 8 (FF 10).
38/ Id. at 8 (FF 11).
39/ Id. at 8 (FF 12).
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[A] forming machine and system including a head box means
for providing a ribbon-—thin jet stream of web stock in a
given direction (horizontal or vertical); two endless loop
forming wires arranged to travel in a given direction so
as to define a forming zone; a breast roll positioned
within each of the looped wires to define a nip there-

- "between for receiving the stock and curved guide elements
positioned downstream of the breast rolls and within the
loop of one of the wires to dewater the stock sandwiched
between the wires. 40/

This apparatus and its embodiments constitute a true twin—wire former,
which incorporates an "entrance" nip or convergence between the two wires
which receives the paper forming stock. Complainant's patented formers
typically do not include a Fourdrinier table preceding the twin—wire former or
upon which a top wire is imposed. 41/

All of the claims in controversy, in addition to describing an entrance
nip, include a curved stationary surface which is adjacent to the entrance
nip. 42/ Further, in each of the various embodiments envisioned in the '7%8
patent, the stationary curved surface has a relatively large radius of
curvature and is followed by a cylindrical roll of substantially smaller
radius of curvature. 43/ This arrangement in the '758 devices provides a
gradual nip between wires which, as the patent claims, prevents rejection or

spewing of the stock, eliminates formulation problems, and provides

centrifugal dewatering of the stock. 44/

2. The Accused Devices

Complainant asserted, and the CAFC found, that two of Valmet's paper

40/ The claims of the '758 patent at issue are fully set forth in the
Appendix to this opinion. 1In addition, the interpretation of these claims are
discussed infra at 22-30,

41/ ID at 12-13(FF 24),

42/ Id. at 12(FF 22).

43/ Id. at 12 (FF 26).

44/ Id. at 13-14 (FF 28).
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forming machines, the Sym—Former R and the New Sym—Former, infringe the '758
patent, assuming that the patent is valid. 45/ These two forming machines are
top wire formers which are positioned atop Fourdrinier tables. 46/ The
Fourdrinier sections begin at the headbox and extend approximately 20 to 30
feet to either the Sym—Former R or the New Sym—fFormer, where the top-wire
section begins. 47/

In the Fourdrinier section of the accused devices, the bottom wire is
supported by a number of dewatering elements which, by means of suction,
remove water from the stock downward through the bottom wire. Between 35 and
50 percent of the water in stock is removed as it passes ovef this section of
the Sym—Former R. Typically, 43 percent of the water is removed between the
headbox and the top wire section of the accused devices. 48/

As the stock passes from the Fourdrinier section to the forming roll
where the top—wire section begins, a so-called nip is formed between the
bottom wire and the top wire which wraps the forming roll. 49/ This nip has
been characterized as "abrupt," beginning wheré the top and the bottom wires
approach each other at a sharp angle and ending at the six o'clock position on
the forming roll. The two wires with stock therebetween then pass around a
portion of the periphery of the forming roll, a perforated cylinder or drum,
at an arc of 30 to 40 degrees whereby an additional 30 percent of the water is

removed from the stock. 50/

45/ Although Valmet and TVW offered the New Sym—Former for sale, no such
former had been manufactured prior to the close of the record by the ALT. ID
at 4(FF 3).

46/ ID at 14 (FF 30).

47/ Id. at 14 (FF 31).

48/ Id. at 14-15 (FF 31).

49/ Id. at 15 (FF 32)

50/ Id. at 15-16 (FF 33, 35),
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Upon leaving the forming roll, the twin wires pass over a large
stationary curved shoe having a relatively large radius. A number of slightly
curved, 2-inch wide blades form the top surface of the shoe and effect
dewatering of the stock by another 16 percent. The blades also deliver a
series of pressure pulses to the stock which serve to redistribute the fibers
and fine particles to improve sheet formation. 51/

Following the curved shoe, the twin wires traverse a solid rgll, which is
positioned on the same side of the wires as the shoe, and reverse their upward
direction. The twin wires wrap this solid roll in a 20 to 40 degree arc
during direction reversal in the Sym—Former R, although this wrap is not as
great in the New Sym-Former. 52/ Some minor additional dewatering occurs
during this stage of the process with 3 percent or less of the initial water
content being removed through the two wires. 53/

From the solid roll in the Sym-Former R, the twin wires, with the stock
between them, return to the horizontal path of the Fourdrinier table by means
of a reversing roll. As the wires and stock pass around the reversing roll, a
small amount of water is removed from the stock. 54/ This reversing roll is
unnecessary in the New Sym—Former, because that device has a different

configuration which does not require the return of the wire and stock

combination to the path of the Fourdrinier section. 55/

51/ This differs from the uniform, continuous pressure that would result
from the shoe being a solid curved surface. Id. at 17 (FF 38).

52/ Id. at 17 (FF 39).

53/ Id. Because the roll is solid, there is no dewatering through the bottom
wire which faces the roll.

54/ Id. at 17-18 (FF 40).

55/ Id. at 18 (FF 40).
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At this stage of the process in both versions of respondent Valmet's
formers, the upper wire is separated from the bottom wire by another elevated
roll positioned slightly above the path of the twin wires and aided by suction
- devices under the bottom wire. Some additional dewatering occurs at this
point before the formed web passes into the drying section of the paper making

machine. 56/

PATENT VALIDITY
A. Introduction

As noted, the Commission is reviewing two issues with respect to patent
validity: (1) whether the Robinson patent anticipates the '758 patent within
the meaning of 35 U.S.C. § 102, and (2) whether the '758 patent is invalid for
obviousness. In connection with these two issues, we note that the '758
patent is entitled to a statutory presumption of validity. §Z/l Accordingly,
the burden of proving invalidity by clear and convincing evidence falls upon
respondents. 58/

However, prior to considering whether respondents have demonstrated that
the '758 patent is invalid, the Commission must undertake a construction of
the claims at issue in this investigation. Such analysis is necessary in this
instance because the CAFC determined that the ALJ's findings of fact with

respect to certain claim terminology were incorrect as a matter of law. 59/

56/ Id. (FF 41).

57/ 35 U.s.C. § 282.

58/ See, e.gq., Lannom Mfg. Co., Inc. v. United States International Trade
Commission, Appeal No. 85-2558 (Fed. Cir. Aug. 27, 1986); Raytheon Co. v.
Roper Corp., 724 F. 2d 951, 960 (Fed. Cir. 1983); Certain Limited—-Charge Cell
Culture Microcarriers, Inv. No. 337-TA-129, USITC Pub. 1486 (1984), Views of
the Commission at 11.

59/ Beloit v. Valmet Oy., slip op. at 3.
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As a result of that decision, at least a part of the factual predicate for the
ALT's determination with respect to the validity questions is no longer
operative. Thus, the Commission must reevaluate the meaning of the claims of

the '758 patent prior to assessing their validity.

B. The claims at issue.

The ALJ entered findings with respect to the pertinent claims of the '758
patent. Repeating the language of the claims themselves, the ALJ determined
that: Claim 1 covers an apparatus for forming fibrous webs comprising:

(a) First and second continuous looped foraminous forming
wires which are arranged to converge and provide an
entrance nip for the reception of web-forming stock;

(b) A curved stationary surface positioned adjacent to
said entrance nip;

(¢) Means for supporting said wires within their
respective loops and moving said wires into said
entrance nip;

(d) Said forming wires being arranged to travel over said
stationary curved surface downstream of said entrance
nip while having stock therebetween;

(e) A rotary cylinder;

(f) Said wires traveling around a part of the periphery
of said rotary cylinder immediately following the
stationary forming surface, with said surface and said
cylinder being on the same side of said wires;

(g) Said stationary curved surface having a relatively
large radius of curvature;

(h) The first wire being free of restraining means on its
outer surface opposite said rotating cylinder;

(i) Said wires arranged for traveling at a speed so that
the stock is dewatered centrifugally through the first
wire,
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Claim 2 covers an apparatus as defined in claim 1 wherein the
first wire passes over a roll for guiding it into said entrance
nip.

Claim 3 covers an apparatus as defined in claim 2 including
means for adjusting said roll relative to the entrance nip.

Claim 4 covers an apparatus for forming a fibrous web as
defined in claim 1 wherein said wires wrap a guide roll after
leaving the rotary cylinder with the first wire engaging said
guide roll

Claim 7 covers an apparatus for forming fibrous webs as defined
in claim 1 including means for separating the first wire from
the second wire following the rotary cylinder with the web
being carried on the second wire,.

Claim 8 covers an apparatus for forming fibrous webs as defined
in Claim 7 including a web transfer means positioned downstream
of the rotary cylinder and in working relation with the second
wire for transferring the web away from the second wire.

Claim 10 covers an apparatus for forming a fibrous web
comprising:

(a) Those features described in sub—paragraphs (a) through
(d}, (f), (h) and (i), above, in connection with claim
1, and

(b) A rotary cylinder positioned downstream in
close—working relation with said curved stationary
surface to define a continuous bi-radii curved path of
wire travel having a first radius of curvature
substantially larger than a second radius of curvature.

Claim 11 covers an apparatus for forming fibrous webs as
defined in claim 10 wherein the curved stationary surface is a
substantially water permeable surface defined by a plurality of
longitudinally spaced generally transverse wire-contacting
edges defining the curve of said surface. 60/

The ALJ then noted that the language of all of the claims at
issue requires that:
(a) The first and second wires must be arranged "to
converge and provide an entrance nip for the
reception of web-forming stock"; and

60/ ID at 9-11 (FFs 13-20).
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(b) The device must include "a curved stationary surface positioned

adjacent said entrance nip." 61/

> Next, the ALJ turned to the specification of the '758 patent to construe
the terms "entrance nip”_and "adjacent" as used in the claim language. First,
the ALJ found that in all of the embodiments described in the specification of
the '758 patent, the entrance nip was a nip (i.e., convergence of the top and
bottom wires) into which a jet stream of stock is directly discharged. 62/
Further, the ALJ noted that the entrance nip of the '758 devices was a gradual
convergence between the top and bottom wires. 63/ This gradual entrance nip
in the '758 embodiments prevents the stock from being rejected or spewed, in
addition to eliminating problems involving formation and providing for free
centrifugal dewatering. 64/ Finally, the ALJ pointed out that the '758 patent
does not encompass a Fourdrinier section preceding the twin wire former or
upon which the top wire is imposed. 65/

As to the term "adjacent," the ALJ found fhat a curved stationary surface
could be adjacent the entrance nip if at least some portion of the entrance
nip lies directly upon the curved‘surface: 66/ The ALJ based this
interpretation upon the fact that the specification was replete Qith
references showing a portion of the entrance nip resting on and being shaped

by the curved stationary surface. 67/ In fact, testimony by one of the

61/ ID at 12 (FF 22) (emphasis supplied).
62/ ID at 12 (FF 24).

63/ Id. at 13-14 (FF 28),

64/ 1d.

65/ Id. at 13 (FF 24).

66/ Id. (FF 25).

67/ Id. at 13 (FF 25); 18-19 (FF 43); 21-25 (FF 549-53),
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inventors of the '758 patent, Mr, Gustafson, supported the ALJ's construction
of the term adjacent as used in the claim language. Based upon these
constructions of the claim language, the ALJ and the Commission found that the
claims of the '7%8 patent did not read on the accused devices.

On January 4, 1985, the CAFC reversed the Commission's finding of
non-infringement. The per curiam opinion of the court is predicated upon the
determination that the ALJ and the Commission erred as a matter of law in
their construction of the claims. 68/ 1In the court's view, the Commission
improperly limited the terms "entrance nip" and "adjacent" to 'preferred
embodiments and specific examples in the specification where the specification
does not require these limitations." 69/

The CAFC then stated that the specific findings of fact relating to the
interpretation of the two terms in question were premised upon an improper
interpretation and application of the éoverning law and were also unsupported
by substantial evidence. 70/ However, the CAFC provided no guidance
concerning the proper interpretation of the claims to supplant the
Commission's construction. Only by implication in the disapproval of the
Commission's approach and references to several other cases does the CAFC seem
to indicate that the claim language is entitled to broad or literal
construction in this instance. 71/

Respondents take an essentially two-tiered approach in arguing the effect
of the CAFC's decision upon the interpretation of the claim language of the

'758 patent. On the first level, respondents maintain that the opinion

68/ Beloit v. Valmet Oy, slip op. at 3,
69/ Id.

70/
71/

at 4-5.

il
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explicitly reversed all findings of fact in relating to the terms "entrance
nip" and "adjacent." 72/ Respondents point out that the CAFC's basis for
setting aside these findings was the Commission's legal error in limiting the
~claim language to preferred embodiments and specific examples in the
specification, when the specification does not require such limitations. 73/

Consequently, respondents maintain that the two specific claim terms in

guestion now must be given a broad reading. 74/

On the second level of their analysis, respondents point out that the
CAFC's determination of legal error in claim interpretation by the Commission
is a general proposition that applies to all aspects of the language of the
claims. Specifically, respondents "refer the Commission's attention to the
expression 'curved stationary surface' which appears in all of the claims in
issue." 75/ Respondents note that the ALJ relied on the interpretation of the
term as requiring a curve of constant ér decreasing radius to distinguish the
'758 patent from the prior art. 76/ Respondents argue that this limitation
was improperly based upon preferred embodiments, rather than specific
structural limitations, in contravention of the legal principle enunciated by
the CAFC. 77/

In support of their position, respondents point out that nothing in the

specification requires a given shape of the curved surface. To the contrary,

complainant argued before the patent examiner that it intended to cover "any

72/ Respondents' Reply Brief at 1. The specific findings voided by the
decision, according to respondents, include FFs 44-55 and 58-61.
73/ Respondent's Reply Brief at 2.

74/ See id.
75/ Id. at 3.
76/ 1d.

77/ 1d. at 3-7.
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type of curved surface." 78/ Indeed, respondents maintain that the
specification to the '758 patent itself describes the curved surface as
“essentially flat." 79/ Thus, respondents contend that the only
interpretation of the language of the '758 patent claims consistent with the
CAFC's decision gives a broad reading to those claims, particularly with
respect to the terms "entrance nip", "adjacent," and "curved stationary
surface."

Complainant contends that the CAFC "did not disturb any of the findings
of fact entered by the [ALJ] and adopted by the Commission with respect to the
terms 'entrance nip' and 'adjacent'." 80/ In complainant's view, the CAFC
reversed on the basis that the Commission's decision was not supported by
substantial evidence, not as a factual matter but because the findings with
respect to the two terms in question were based upon improper interpretation
and application of governing law. 81/ However, complainant maintains that
this determination does not disturb the Commission findiﬁgs of fact concerning
the definition of entrance nip and adjacency. gg/

The claims of a patent provide the concise, formal definition of the
invention. 83/ However, a patentée's choice of terms may cause some
difficulty in understanding the language used in the claims. gﬂ/' Thus, the

words of the claims must be construed in connection with other parts of the

78/ Id. at 6, citing RX-377, amendment A at 7.

79/ Id. at 6-7; CX-1, col. 17, lines 51-54,

80/ Brief of Complainant on Review at 6.

81/ Id. at 7.

82/ Id.

83/ W.L. Gore & Associates, Inc. v. Garlock, Inc., 721 F.2d 1540, 1548 (Fed.
Cir. 1983); Environmental Designs v. Union 0il Co. of Cal., 713 F.2d 693, 699
(Fed. Cir. 1983).

84/ Autogiro Co. of America v. United States, 384 F.2d 391, 397 (Ct. Cl.
1967); see also Fromson v. Advance Offset Plate, Inc., 720 F.2d 1564, 1569
(Fed. Cir. 1983).
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patent instrument, i.e., the specification which serves as a concordance to
the claims. 85/ In addition to the specification, significant evidence of the
scope of a claim may be gleaned from other claims as well as from other patent
documents such as the prosecution history and patert drawings. 86/

There are several important caveats to interpretation or construction of
claim language. First, the fact that claims are interpreted in light of the
specification does not mean that everything expressed in the specification is
to be read into the claims, nor must the specification embrace all possible
forms in which the claimed invention is to be reduced to practice. 87/
Similarly, where some claims are broad and others are narrow, the limitations
of the narrower claims may not be read into the broad claims either to avoid
invalidity or to escape infringement. 88/ Essentially, one cannot broaden or
narrow the claims to give the patentee something different from what he has
set forth. 89/ Rather, claim interpretation in light of the specification and
relevant patent documents is a process whereby the meaning of claim
terminology may be ascertained and the boundaries of the claims' meaning
established. 99/

In this instance, the CAFC féund that the Commission had gone beyond the
proper bounds of claim interpretation by limiting the claims of the '758
patent to preferred embodiments and. specific examples in the specification

where the specification does not require such limitations. Contrary to

85/ Autogiro, 384 F.2d at 397-98.

86/ Autogiro, 384 F.2d at 397-99; Fromson, 720 F.2d at 1570.

87/ Smith v. Snow, 294 U.S. 1, 11 (1934); Raytheon Co. v. Roper Corp., 724
F.2d 951, 957 (Fed. Cir. 1983).

88/ Kalman v. Kimberly-Clark Corp., 713 F.2d 760, 770 (Fed. Cir. 1983) cited
in Fromson, 720 F.2d at 1570.

89/ Autogiro, 384 F.2d at 396.

90/ Autogiro, 384 F.2d at 399.
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complainant's contentions' we believe that this determination led the CAFC to
explicitly reject all qf the findings of fact concerning the terms "entrance
nip" and "adjacent". Moreover, the CAFC's ruling requires the Commission to
give a broad reading to these terms in light of the admonition that the
specification of the '758 patent places no particular restriction upon the
manner in which the terms are to be read.

Concomitantly, the CAFC's ruling implies risk of reversal should the
Commission attempt to interpret other claim language in an impermissibly
restrictive fashion. 1In this context, respondents' argument that the
Commission reexamine the ALJ's construction of the claim term "curved
stationary surface" is well taken. This particular terminology was not
essential to the Commission's finding of non—-infringement and, thus, was not
scrutinized by the CACF. However, the CAFC's decision indicates that this
language should be reinterpreted if thé ALT based his construction upon
preferred embodiments or specific examples described in the specification. 91/

Turning first to the term "entrance nip," the broad definition of the
term as the convergence between the two foraminous wires or belts remains
intact as an overall description. 92/ The issue before the CAFC and, now,

before the Commission is the precise nature and shape of the entrance nip

91/ We note that complainant's contention that the CAFC's decision with
respect to claim interpretation for determining infringement has no effect on
validity is without legal basis. As the CAFC has noted:

the invention patented is no more and no less than what the finally

issued claims, as construed by the court, define; and they must be

construed in the identical way for both infringement and validity.
Kimberly—Clark Corp. v. Johnson & Johnson, 745 F.2d 1437, 1449 (Fed. Cir.
1984). As a result, the CAFC's specific rejection of the Commission's
definition of "entrance nip'" and "adjacent" as well as its general
proscription against restricting the claimed invention to preferred
embodiments apply to all aspects of the Commission's patent analysis.

92/ 1ID at 8 (FF 10).
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described in the claims. As noted above, the Commission had determined that
"entrance nip" meant a’gradual nip into which a jet stream of stock is
injected directly. 93/ Further, the Commission found that there is no
*Fourdrinier section preceding the twin—wire former described in the '758
patent, and that the entrance nip is shaped by the curved stationary surface
described in the claims. 94/

Absent these limitations, we conclude that the term entrance nip is
susceptible to a broad interpretation, particularly in light of the fact that
the relevant patent documents provide no further guidance. Indeed, the CAFC
found infringement by respondents' devices which include a nip which is
established in the vicinity of the forming roll between the top wire and the
bottom wire. 95/ This nip is rather abrupt, beginning at the point at which
the two wires approach each other and ending at about the six o'clock position
on the forming roll. 96/ Thus, the CAFC found that the term "entrance nip" as
used in the '758 patent reads on devices in which the wires abruptly approach
each other to receive stock from a Fourdrinier section and ends where they
have reached general parallelism, i.e., the point where the wires are spaced
apart only by the material therebetween. Using this approach, we determine
that the '758 patent does not require that the nip be shaped by a curved
stationary surface.

| Similarly, the CAFC's rejection of the Commission's earlier findings with
respect to the term "adjacent” in describing the relationship of the entrance

nip to the curved stationary surface leaves the term open to broader

93/ Id. at 12-13 (FFs 24, 28); 25 (FF 53).
94/ 1Id.

95/ Id. at 15 (FFs 32, 33).

96/ Id.
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interpretation. The Commission originally determined that adjacency required
the entrance nip to be in some "direct functional relationship" between the
nip and the curved stationary surface. 97/ This relationship required that at
least some portion of the entrance nip lie directly upon the curved stationary
surface, which gives to the nip its gradual shape. 98/ In this relationship,
there would be no intervening elements between the entrance nip and the curved
stationary surface. 99/

The CAFC overturned these findings and gave a broader reading to the
claims through its infringement determination. The devices found by the CAFC
to infringe, respondents' Sym—Former R and New Sym—Former, include abrupt nips
which do not work in a functional relationship with a curved stationary
surface. 100/ 1Indeed, in the infringing devices, the nip ends before the
upstream end of the curved surface, with an intervening element between the
nip and the surface. 101/

The CAFC's decision interprets the claims in accordance with the plain
meaning of the terms "entrance nip" and "adjacént." The problems of this
approach are highlighted by the definitional difficulties experienced by the
witnesses at the evidentiary hearing before the ALJ. For example, Mr.
Gustafson, one of the inventors of the '758 patent, testified thét "adjacent

can be relative". 102/ Indeed, complainant's counsel noted that

"adjacent has different meanings and different connotatiouns in different

97/ Id. at 19 (FF 44).
98/ Id. at 13 (FF 25); 182-26 (FFs 43-45),
99/ Id. at 20-21 (FF 48),
100/ Id. at 19 (FF 45).
101/ Id. at 19 (FF 46); 26 (FF 54).
102/ Id. at 21 (FF 49).
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circumstances." 103/ Virtually the only concrete guide available to the
Commission is the broad treatment accorded the claims by the CAFC in reading
them on the accused devices.

Viewed in light of the CAFC's decision and the evidence of record, we
believe that two broad definitions of the claims are apparent. First,
"entrance nip" must be "a nip . . . for receiving the stock" defined by the
positioning of the top and bottom wire loops. 104/ This nip may be a gradual
nip which receives a jet stream of stock but also encompasses other types of
nips, including abrupt nips, such as those found by the CAFC to infringe, and
those nips in which the stock is sprayed directly onto the bottom wire with
the top wire subsequently being: imposed. 105/ Accordingly, we define
"entrance nip" as a nip between the first and second foraminous wires for the
reception of web-forming stock which begins where the wires approach one
another to receive the stock and ends where they have reached substantial
parallellism. 106/

With respect to the term "adjacent", we likewise have applied a broad
interpretation of the claim language in order to conform to the CAFC's
decision. Clearly, an entrance nip that is adjacent to the stationary curved
surface may include the functional relationship described in the ID. However,
broadly interpreted, the term "adjacent" may also describe a relationship in

which no portion of the entrance nip lies upon the arcuate shoe and in which

103/ Id.

104/ CX-1, col. 2, lines 18-23,

105/ Id. col. 8, line 51; TR 488 (Waller).
106/ CX-1, col. 9, lines 18-23, col. 12, lines 28-34.
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there may be intervening elements between the downstream end of the nip and
the shoe. 107/

The CAFC's general caveat against limiting claims to preferred
~embodiments is also applicable to the interpretation of the other terms used
in the '758 patent. As noted above, respondents believe the ALJ improperly
limited the expression to curves of constant or increasing radius in
distinguishing the '758 patent from prior art, Our examination of the ID
indicates no point at which the ALJ unequivocally restricted the scope of the
curved surface described in the claims to a particular configuration.
However, certain findings of fact indicate that the ALJ probably limited the
claims to exclude curved surfaces having a small initial radius of curvature
(i.e., a parabolic shape) or a curve followed by a flat run (i.e., a parabola
followed by a curve of infinite radius). 108/ In addition, the ALJ appears ta
have read all claims as requiring that the curved surface and the rotary
cylinder define a continuous bi-radii path having a first radius of curvature
substantially larger than the second. 109/

The specification of the '758 patent does not require the curved
stationary surface to be limited to a particular curve shape. The preferred
embodiments variously describe a curve having "a constant radius of curvature
or a decreasing Fadius of curvature", 110/ a convex surface, and " an

essentially flat surface (having an essentially infinite radius)". 111/

107/ Indeed, the CAFC cautions that the addition of elements to the '758
patent by an infringer would not exclude its devices from coverage by the
claims. Beloit, slip. op. at 4.

108/ See, e.g., ID at 75-77 (FFs 152, 153, 155).

110/ CX 1, col. 2, lines 45-47.
111/ CX-1, col. 17, lines 51-55.
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Indeed, during the prosecution of the parent application to the '758 patent,
complainant's patent counsel stated that the "curved stationary surface is not
limited to one having a decreasing radius of curvature since the invention

encompasses any type of curved surface." 112/ Accordingly, we are of the
opinion that an interpretation of the term "curved stationary surface"
consistent with the CAFC's ruling and with the relevant patent documents would
have the claim language broadly encompassing all curves.

As to the bi-radii path defimed by the curved surface and the following
rotary cylinder, we find that the ALJ erroneously injected this requirement
into all of the disputed claims of the '758 patent. The
larger-radius/smaller—-radius path of wire travel is a limitation found only in
claim 10 and its dependent claims. As a matter of law, this requirement
cannot be imposed upon the broader claims at issue. 113/ In addition, it must
be read consistently with a curved stationary surface which encompasses all
forms of curves including an essentially flat surface. Such an interpretation

is entirely consistent with the specification, which envisions a continuous

bi-radii path of curvature, followed by a smaller radius of curvature. 114/

C. Validity of the '758 patent under 35 U.S.C. § 102.

The ALJ determined that the claims 1, 2, and 10 of the '758 patent are
not invalid under 3% U.S.C. § 102(b) and (e) as anticipated by U.S. Letters

Patent 3,232,825 issued to D.E. Robinson (the Robinson patent) on February 1,

112/ RX-377, Amendment A at 7, Item 4.
113/ Kalman, 713 F.2d at 770.
114/ CX-1, col. 77, lines 51-56, 72-75; see also Figure 4.
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1966. 115/ The ALJ determined that the disclosure of Robinson, particularly
Figure 6 of Robinson, "falls far short" of anticipating claims 1, 2, and 10 of
the '758 patent because Robinson only contemplates pairs of drainage grating
assemblies as opposed to the single grating claimed in the '758 patent as the
"curved stationary surface" and because the grates employed in Robinson
include "straight" grating assemblies as opposed to those claimed in the '758
patent. 116/ Moreover, the ALJ found that Figure 6 of Robinson does not
include a number of other elements described in claims 1, 2 and 10 including:
(1) a curved stationary surface positioned adjacent the entrance nip, the
curved stationary surface having a relatively large radius of curvature; (2) a
rotary cylinder positioned downstream in close working relation with the
curved stationary surface to define a continuous bi-radii curved path of wire
travel having a first radius of curvature substantially larger than a second
radius of curvature; and (3) a first wire free of restraining means on its
outer surface opposite the rotating cylinder, as required in claims 1 and
10. 117/ Finally, the ALJ found that, while Robinson inherently dewatered

stock centrifugally this was not an "express objective" of the

115/ Under 35 U.S.C. § 102, a person shall be entitled to a patent unless:

(b) the invention was patented or described in a printed
publication in this or a foreign country or in public use or on sale
in this country, more than one year prior to the date of the
application for patent in the United States, or

»* »* * *

(e) the invention was described in a patent granted on an
application for patent by another filed in the United States before
the invention thereof by the applicant for patent, or on an
international application by another who has fulfilled the
requirements of paragraphs (1), (2), and (4) of section 371(c) of
this title before the invention thereof by the applicant for patent.

* * * *
116/ ID at 120-121; 67-68 (FFs 135-136).
117/ 1d. at 121; 68-69 (FFs 137-138).
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invention. 118/ 'Based upon his findings that the prior art Robinson patent
does not include each and every element of claims 1, 2 and 10, the ALJ found
that there was no anticipation under 35 U.S.C. § 102(b) and (e).
= Respondents contend that the ALT's findings with respect to Robinson are
clearly erroneous in light of the evidence of record and the "plain teachings"
of the Robinson patent itself,.which shows all of the elements of claims 1, 2
and 10. 119/ Ffurther, respondents allege a number of errors of law in the
ALJ's analysis including, in particular, the conclusion that Robinson only
includes pairs of grating assemblies and the purported failure to consider the
"inherent" teachings of Robinson which, in respondents' view, demonstrate
centrifugal dewatering as claimed in the later '758 patent.

Specifically, respondents argue that Figure 8 of Robinson discloses a
single curved grating assembly, 215, upon which top and bottom permeable belts
converge to create a forming zone. 120/ They note that upon the curved
grating are curved belt-contacting blades, 216, which cause the belts to
converge in a controlled manner. 121/ Respondents maintain that the specific
language of the specification of Robinson allows for a single curved
stationary surface as described in claims 1, Z-and 10 of the '758

patent. 122/ In addition, respondents note that claims 9 and 10 of Robinson

are directed only to a single curved supporting surface. 123/

118/ Id. 68 (FF 138). ,

119/ See generally Respondents' Brief on Review at 2-28; Respondents' Reply
Brief at 8-15.

120/ Respondents' Brief on Review at 11, citing Robinson, col. 10, line 70 to
col. 11, line 68.

121/ Id.

122/ Respondent's Brief on Review at 11.

123/ Id. at 12.
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Respondents further argue that the ALJ erred in finding no anticipation
on the ground that the{grating assemblies disclosed in Robinson are straight.
They urge the Commission to find that the grating assembly 215 of Figure 8 and
~assemblies 20' and 21' of Figure 6 are indeed curved. In addition to the
specification, respondents point out that the claim language of Robinson
describes a permeable curved supporting surface in the same manner as that in
the '758 patent. 124/

Respondents also contend that the ALJ's finding that the first wire in
Robinson is not free of a restraining means is clearly erroneous and an
improper basis for nonanticipation. Respondents maintain that the first wire
as described in the '758 patent is the outer wire F1, i.e., the wire that does
not engage the rotary cylinder. 125/ Respondents then assert that nothing in
Robinson suggests that the outer or first wire (11' of Figure 6 and 208 of
Figure 8) is not free of a restraining means opposite the rotating cylinder.
In addition, respondents challenge the ALJ's finding that the Robinson
reference does not define a continuous bi-radii path of wire travel, pointing
out that the bi-radii path limitation applies only to claim 10 of the '758
patent and its dependent claims and that Figure 6 of Robinson clearly shows a
curved stationary surface 21' followed by roll C. 126/ Finally, respondents
contend that Robinson inherently teaches centrifugal dewatering to anticipate
claims 1, 2 and 10.

On the other hand, complainant generally maintains that respondents have

failed to make the requisite "exacting claim comparison with the allegedly

124/ Id. at 15-18.
125/ 1d. at 19.
126/ Id. at 21-22.

|
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anticipating reference” to overcome the presumption of validity. 127/
Essentially, complainant contends that respondents have failed to
systematically show that each and every element of claims 1, 2 and 10 lie
~within "one embodiment of Robinson." 128/ 1In complainant's view, respondents
have attempted to combine elements from various embodiments from Figures 6 and
8 of Robinson to derive a "shopping list" of anticipatory elements.
Complainant maintains that such an approach is impermissible under 35 U.S.C.
§ 102.

Complainant next turns to four specific contentions relating to its
primary argument that respondents have improperly mixed embodiments within
Robinson or distorted the teachings of Robinson to show anticipation. First,
complainant urges that the Robinson grating structure is different from the
curved staticnary surface of the '758 patent claims, that the '758 patent
departed from the prior art by using only one curved stationary surface to
obtain convergence of the top and bottom wires. 129/

Complainant also argues that the ALJ did not err in finding that Robinson
does not teach a single grating structure curved along its entire length as
taught by the '758 patent, taking the position that claims 1, 2 and 10 of the
'758 patent are limited to a curved stationary surface disposed on the same
side of the traveling wires as a rotating cylinder. 130/ Third, complainant

asserts that the claims are further limited by a structure teaching a top wire

which is free of restraining means on its outer surface opposite the rotary

|

127/ Reply Brief of Complainant at 1.
128/ Id. at 1-2.
129/ Id. at 8.

/

—
w
O

Id. at 6, 10.

|
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cylinder and by a function teaching centrifugal dewatering. 131/ Complainant
contends that for claims 1, 2, and 10, as limited, to read on Robinsan, Figure
8 would have to be inserted and placed above the wires in Figure 6 or Roll C
of Figure 6 would have to be moved and one grating assembly would have to be
removed from Figure 6. 132/ Finally, complainant argues that the Robinson
reference does not show a bi-radii path of wire travel and centrifugal
dewatering.

A party asserting that a patent claim is anticipated under 35 U.S.C.
§ 102(b) or (e) must demonstrate, among other things, '"identity of

invention." 133/ Identity of invention is a question of fact which ordinarily
requires a challenger of the patent to show that each element of the claim or
claims at issue is found, either expressly or under principles of inherency,
in a single prior art reference or in a single prior art device or

practice. 134/ 1In analyzing identity of invention, the Commission is required
to determine (1) what is the scope of the claim (i.e., what are all the
elements of the claimed invention); (2) what does the prior art reference

disclose; and (3) does this disclosure include all of the elements as

claimed. 135/

131/ Id. at 12-17.

132/ Id. at 12, 14,

133/ Tyler Refrigeration v. Kysor Industrial Corporation, 777 F.2d 687, 689
(Fed. Cir. 1985); Rosemount, Inc. v. Beckman Instruments, 727 F.2d 1540, 1545
(Fed. Cir. 1984); Kalman v. Kimberly-Clark Corp., 713 F.2d 760, 771 (Fed. Cir.
1983), cert. denied, 104 S. Ct. 1284 (1984),

134/ Tyler Refrigeration v. Kysor Industrial Corporation, 777 F.2d at 689;
$.$.I.H. Equipment S.A. v. United States International Trade Commission, 718
F.2d 365, 377 (Fed. Cir. 1983).

135/ See $.5S.I.H. Equipment S.A., 718 F.2d at 377. We note that the
disclosure must show something more than a mere "boxful of elements." To the
contrary, the elements in the reference must be combined as in the claim.
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A non-identical device has been viewed as anticipating when the
differences between it and the claimed invention are merely non-patentable
distinctions. 136/ More succinctly, the law of anticipation does not require
that the prior art reference "teach", in exactly the same words, what the
claimed invention teaches. 137/ Rather, it is only necessary that the claims
under attack "read on" something disclosed in the prior art reference, i.e.,
that there be "a teaching with respect to the entirety of the claimed

invention." 138/ Moreover, the “teaching" of the prior art will include those
functions or properties inherently possessed in the reference, inherency being
defined as a result or property which inevitably or naturally occurs. 139/

It also should be noted that 35 U.S.C. § 102(b) provides that an
invention is anticipated if it was patented or described in a printed
publication in this or a foreign country or was in public use or on sale in
this country more than one year prior to the date of the patent application in

the United States. 140/ On the other hand, section 102(e) only requires that

the invention be described in a patent granted on an application by another

136/ See Rosemount, Inc. v. Beckman Instruments, Inc., 727 F.2d at 1545;
Kalman v. Kimberly~Clark, 713 F.2d at 772.

137/ Structural Rubber Products v. Park Rubber, 749 F.2d 707, 716 (Fed. Cir.
1984) .

138/ Id.; see also, Kalman v. Kimberly-Clark Corp., 713 F.2d at 727. We note
that for purposes of anticipation, missing elements may not be supplied by one
of ordinary skill in the art or by reference to another disclosure. Such an
approach relates to questions of ohviousness arising under 35 U.S.C. § 103,
rather than anticipation under 35 U.$.C. § 102. See Connell v. Sears, Roebuck
& Co., 722 F.2d 1542, 1548 (Fed. Cir. 1983), cited in Structural Rubber
Products v. Park Rubber, 749 F.2d at 716.

139/ See, e.g., Tyler Refrigeration v. Kysor Industrial Corporation, 777 f.2d
at 689; see also P. Rosenberg, Patent Law Fundamentals § 7.03 (2d ed. 1985).

140/ See ID at 62-64 (FFs 125-128). The priority date of an invention is the
effective filing date of a patent application and, thus, the latest date of
invention. However, under U.S. law, there may be a "swearing back" to events
prior to the application date to prove priority of inventorship.
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inventor filed earlier than the date of invention claimed in the challenged
patent. 141/ In this instance, the asserted anticipatory reference, the
Robinson patent, issued on February 1, 1966, more than one year before the
- January 24, 1968, priority date for the '758 patent. 142/ Thus, the time
constraints of both statutory sections are satisfied.

Having established that the asserted prior art reference satisfies the
time limitations of sections 102(b) and (e), we turn to the guestion of
identity of invention between the Robinson patent and the '758 patent. First,
we must consider the scope of the claims of the '758 invention. 143/ As has
been discussed, the claim language of the '758 patent must be viewed broadly
without limiting the claims to preferred embodiments as mandated by the CAFC.
The effect of this approach upon the claim terminology was dismissed in the
preceding section of this opinion, Acgordingly, the question of identity of
invention between Robinson and the '758 patent turns upon the two interrelated
inquiries of the actual disclosure of Robinson and whether that disclosure
includes all of the elements claimed in the '758 patent.

In this instance, we determine that Robinson reveals all of the elements
of claims 1, 2 and 10. A side-by-side comparison of these claims with the
Robinson patent demonstrates clearly and convincingly that each and every
element of the claims at issue are present in Robinson either expressly or
under principles of inherency. 144/ Rather than reiterate this comparison,

which is included in the appendix to this opinion, we turn instead to

141/ 35 U.S.C. § 102(b).
142/ 35 U.S.C. § 102(e).
143/ See supra at 22-30,
144/ See claim comparison chart. Appendix at 1-5.
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complainant's specific arguments concerning the identity between Robinson and
the claimed invention or lack thereof.

As a preliminary matter, complainant has raised a question concerning the
‘disclosure of the proper prior art Robinson reference against which the claims
of the '758 patent are tp be measured. In complainant's view, the reference
is restricted for section 102 purposes to one single embodiment of Robinson,

such as that shown in Figure 6, rather than the Robinson patent in toto. 145/

Complainant further argues that the prior art reference may not be modified in
any way to support anticipation under section 102. 146/ However, while
complainant is correct in stating that the asserted prior art patent must be
measured solely by whatl it teaches, complainant has provided no legal support
for the proposition that anticipation may be found only as to a single
embodiment of a prior art reference under section 102. 147/

To the contrary, section 102(b) provides, inter alia, for anticipation of
an invention that was patented in this or another country more than one year
prior to application for patent in the United States. Similarly, section
102(e) states that an invention is anticipated if, prior to its invention, it
was described in a patent granted on an application for patent by another in
the United States. Nothing in the statute delimits anticipatory prior art to

a single embodiment in an earlier patent, and courts have repeatedly relied on

entire patents as well as single embodiments in prior art references. 148/

145/ See Reply Brief of complainant at 2-3.
146/ 1d.
147/ See id. citing General Electric Co. v. United States, 206 USPQ 344, 346

(Ct. Cl. Tr. Div. 1979).

148/ See, e.g., $.S.I.H. Equipment, 718 F.2d at 377 (patent as prior art
reference), Tyler Refrigeration v. Kysor Industrial Corporation, 777 F.2d at
689 (two different claims of single patent as anticipatory art).
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However, as is indicated in the attached claim chart, all of the elements of
claims 1, 2, and 10 of the '758 patent read on Figure 6 of Robinson, thereby
obviating complainant’'s contentions regarding the necessity for "mixing
embodiments' to obtain the claimed invention.

With regard to the existence of a curved stationary surface in Robinson,
we note that this surface as claimed in the '758 patent encompasses any type
of curve, with the limitation that it be adjacent the entrance nip in all
cases. 149/ 1In Figure 6 of Robinson, grating assembly 21' is "a permeable
curved [stationary] surface'" which may incorporate a series of wire contacting
edges as shown in Figure 4 as 30 and 31. 150/ Figure 6 of Robinson depicts an
alternate embodiment of Figure 15, including grating assembly 21'. 151/ The
language of both the claims of Robinson and the specification make clear that
a grating assembly is one, rather than two, curved surfaces, and that one
assembly may be used to establish a controlled convergence of the forming
wires, 152/ Moreover, surface 21' in Figure 6 is "adjacent" the entrance nip
formed by wires 10' and 11', which converge into a forming zone along its
surface. 153/

Figure 6 of Robinson also includes a rotary cylinder on the same side of
the wires as the curved surface, and the wires pass around or "wrap" this
cylinder with the first wire free of a restraining means as taught by the '758

patent. In the specification and drawings to the '758 patent, the first wire

149/ See notes 109-111 supra and accompanying text.

150/ Robinson, claim 9, col. 13, line 66; claim 10, col. 14, line 3.
151/ Robinson, col. 5, lines 59-64; col. 4, lines 53-75.

152/ Robinson, claims 9 and 10; col. 1, lines 49-50.

153/ Id. at col. 5, lines 64-75; col. 6, lines 1-13.
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is depicted as the top wire, but there is no language restricting it to a
"top" wire. In fact, the only definitional language in the claims on the
specification concerning the claimed first wire is that it is arranged with a
secand wire to form an entrance nip and that the first wire is free of
restraining means opposite a rotary cylinder. 154/ Therefore, we find that,
in Figure 6 of Robinson, wire 11' is arranged with wire 12' to form an
entrance nip, and wire 11' is free of restraining means opposite a rotary
cylinder, Roll C. 155/

Concerning claim 10 of the '758 patent, complainant maintains that
Robinson, particularly Figure 6 of Robinson, does not disclose a continuous
bi-radii path defined by the rotary cylinder and curved surface of wire travel
having a first radius of curvature substantially larger than the second.
Although Robinson does not claim such an arrangement in these precise words,
Figure 6 and the accompanying description nonetheless depict such a
structure. 156/ Claim 10 of the '758 patent relates to aﬁ arrangement of a
curved surface and a rotary cylinder defining é larger, then smaller
continuous curved path, which may encompass essentially any curved surface of
large or infinite radius (i.e., a flat surface) followed by a roll which may
include a suction element as is shown in Figure 8 as suction roll 519. 157/

Likewise, Figure 6 of Robinson includes a convexly curved stationary surface

154/ CX-1, Claim 1, Col. 22, lines 44-47, 62-63.

155/ Both in deposition and at trial, complainant's expert agreed that
Robinson included this claim element. TR 271, lines 17-19 (Waller); RX-392 at
661.

156/ We note that the law of anticipation does not require word-for-word
correspondence, but only that the prior art references contain a teaching with
respect to the entirety of the claimed invention. See Structural Rubber
Products, 749 F.2d at 716.

157/ See also CX-1, Col. 17, line 51-75.
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21" immediately followed by Roll C, which may or may not include a suction

element. 158/ Both Figure 6 itself and the testimony of record demonstrate

that surface 21' and Roll C define a bi-radii path having a first radius of
curvature substantially larger than the second. 159/

The final factual issue to be resolved is whether Robinson discloses
centrifugal dewatering as described in claims 1, 2 and 10 of the '758 patent.
Both parties acknowledge and the ALJ found that Robinson does not expressly
teach centrifugal dewatering. 160/ However, the ALJ did note that
"centrifugal dewatering around roll C, with the assistance of gravity, may be
inherent from the structure disclosed in Figure 6." 161/ As has been
discussed, the teaching of a prior art reference will include those functions
or properties both expressly taught and inherently possessed by the
reference. 162/ For an element or function to be inherent, it must inevitably
or naturally occur in the prior art reference. 163/ 1In the device shown in
Figure 6 of Robinson, wires or permeable belts 10' and 11'', travelling at
speeds of about 2,000 feet per minute, wrap Roll C at an angle of about
152, 164/ The uncontradicted testimony of both complainant's and respondents'
expert witnesses show that the 15° wrap is sufficient to exert centrifugal

force upon the material between wires 11' and 12'; and, if the optional vacuum

in Roll C were eliminated, some centrifugal dewatering necessarily would occur

158/ See Robinson, Figure 6, col. 8, line 51.

159/ Id., Figure 6, TR 268-271;, 275-276.

160/ ID at 68 (FF 138).

161/ Id. (Emphasis supplied).

162/ See, e.g., Tyler Refrigeration v. Kysor Industrial Corporation, 677 F.2d
at 689,

163/ Id. (a function inherent when it "naturally occurs").

164/ Robinson, Col. 8, line 51-52; Col. 10, lines 38-40.
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at that roll. 165/ Accordingly, Figure 6 of Robinson discloses each and every
element of claims 1, 2, and 10 of the '758 patent, thereby rendering those

claims invalid under 35 U.S.C. §§ 102(b) and (e). 166/

D. Validity of the '758 Patent under 35 U.S.C. § 103

Respondents” have argued that four prior art patents which were not before
the patent examiner during the prosecution of the application for the '75%8
patent render that patent invalid as obvious under 35 U.S.C. § 103. 167/
Specifically, respondents maintained that the combined teachings of U.S. éﬁ
Letters Patent 3,232,825 (Robinson) and U.S. Letters Patent 3,438,854 (Means)
render claims 1-4, 10 and 11 invalid for obviousness to the person of ordinary
skill in the art. In addition, respondents contended that the invention of
claims 1-4, 7, 8, 10 and 11 would have been obvious to a person of ordinary
skill in light of French Patent No. 1,473,988 (Justus) in combination with

U.S. Letters Patent 3,150,637 (Lee), or further in combination with the Means

patent.

165/ TR 266-268, 273-275, 297-301 (Waller); TR 1086~1087, 1158-1160
(Kalmes). We find that the contention that its expert was testifying only to
a hypothetical construct is without basis. The specification of Robinson
clearly teaches that the suction in Roll C may be omitted. Robinson, col. 8,
line 51. Therefore, complainant's witness admitted to the inherency of
centrifugal dewatering in a device clearly contemplated by Figure 6 of
Robinson. See Tylor Refrigeration v. Kysor Industrial Corp., 777 F.2d at 689
(effect of admission of inherency in trial testimony).

166/ On cross-examination at hearing and, particularly in deposition,
complainant's witness Mr. Waller admitted the existence of virtually every
element of claims 1, 2 and 10 in the Robinson prior art reference. See TR
247, 268; RX 392 at 659-666.

167/ 35 U.S.C. § 103 provides:

A patent may not be obtained though the invention is not identically
disclosed or described as set forth in section 102 of this title, if
the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have
been obvious at the time the invention was made to a person having
ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the
invention was made.
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Respondents first address the question of the definition of a person
having ordinary skill in the relevant art. Acknowledging that the ALJ
properly determined that the person of ordinary skill was highly educated,
respondents maintain that the ALJ failed to identify the actual level of skill
such a person would have attained, i.e., what kinds of changes, modifications,
and manipulations to existing structures such a person was capable of at the
time of the invention of the '758 patent. 168/ 1In addition, respondents argue
that the ALJ failed to assess the person of ordinary skill in terms o%'prior
approaches to the problems in paper forming, the rapidity of innovation in the
field, and the sophistication of the technology involved. 169/

Respondents next turn to the issue of whether the claims of the '758
patent would have been obvious to a person of ordinary skill based upon the
combined teachings of Robinson and Means. 170/ First, respondents note that
the Means patent teaches an improvement in certain aspects of Robinson and
reflects an express awareness on the part of the inventor of the possibility
of combining the teachings of the two patents. 171/ 1In turn, the
incorporation of Robinson in Means and substitutability of Means, particularly
curved forming box 33, into Robinson is obvious to everyone capable of reading
the patent, let alone a person of ordinary skill in the art. 172/ Given the
substitution of the forming box 33 from Means into Robinson, respondents urge
that Robinson includes a single curved stationary surface defining a

continuous bi-radii path with roll C. 173/

168/ Respondents' Brief on Review at 30, 34.

169/ Id. at 31.

170/ Id. at 34-35,

171/ Id. at 37.

172/ Id. at 37.

173/ Id. at 37-38. Respondents note that this substitution overcomes three
of the five bars to anticipation by Robinson relied upon by the ALJ.
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Respondents also contend that the Robinson/Means combination would
disclose a first wire without restraining means opposite a rotary cylinder
solely within the Robinson reference. As respondents argued in connection
with the anticipation issue, this element is roll C of Figure 6 of Robinson.
Respondents maintain that centrifugal dewatering is inherent in Means, as well
as Robinson. This was proven, according to respdndents, by the operation of
complainant's St. Francisville PM2 machine, which was manufactured in 1966 in
accordance with the teachings of Means, lZﬁ/ Respondents further argue that
the presence of a top scréper 46 in Means does not negate inherent centrifugal
dewatering in the device, noting that the suit patent also employs such an
element. 17%/ Consequently, respondents contend that Robinson in combination
with Means renders claims 1-4, 7, 8, 10 and 11 obvious. 176/

Respondents also assert that all of the claims at issue are obvious in
light of the combination of the Justus French patent with Lee and Means.
Preliminarily, respondents address the question of the ALJ's finding that the
claimed curved stationary surface must be circﬁlarly curved on a radius larger
than the radius following the rotary cylinder. 177/ As they argued earlier,
respondents maintain that the file history to the '758 patent and other
relevant evidence of record shows that this surface encompasses ény type of
curve. 178/

v Turning to the Justus French patent, respondents first contend that

Figure 2 of Justus teaches a combination of a curved forming shoe 240 and

174/ Respondents' Reply Brief at 12.

175/ Respondents' Reply Brief at 12-13.

176/ Respondents have not provided a reference with respect to claim 4 within
Robinson and Means. and have not carried this burden under 35 U.8.C. § 282 to
prove this claim obvious in light of those references.

177/ See ID at 58-59 (FF 117).

178/ Respondaents' Reply Brief at 42--43.
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rolls 212 and 2323 to describe curved wire run for element 211. Respondents
maintain that Justus itself shows a curved supporting surface as described in
claims 1-9 of the '758 patent. Morecver, respondents assert that the
modification of the parabolically curved surface in Justus to other forms of
curve would have been obvious to the reader of Means because that patent
describes the use of a number of different curves. 179/

Next, respondents specifically urge reversal of Finding of Fact 156 which
states that Justus does not include a rotary cylinder in a close working
relationship with a curved stationary surface to define the bi-radii path as
described in claims 10 and 12 of the '758 patent. 180/ To the contrary,
respondents point to rotary cylinder 232 in Justus which immediately follows
the belt converging means R-200. In Justus, forming belts also are described
as leaving curved surface 240 and pass around rotary cylinder 232, around
which there is centrifugal dewatering.‘ According to respondents, a bi-radii
path is formed by elements 240 and 232, with surface 240 having a larger
radius than cylinder 232. 181/

Finally, respondents urge that the Lee reference teaches the
interchangeability of wires and felts as used in Justus and Means. Lee, which
is directed to twin wire paper formation using centrifugal dewatering,
discusses the use of both felts and wires depending upon the stock drainage
characteristics desired. In respondents' view, the person of ordinary skill

reading this reference would be able to select from the options and make the

substitution of twin wires for twin felts or a wire and a felt. 182/

179/ Id. at 45-46.
180/ Id. at 46-47.
181/ Id. at 47.

182/ Id. at 48-50.
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Respondents therefore maintain that all of the claims at issue would have been
obvious in light of the combination of Justus with Means and Lee. 183/

Complainant has countered these assertions with the argument that the ALJ
implicitly reached a correct determination of the level of ordinary skill in
the art. In complainant's view, the ALJ complied with the requirements of law
for determining ordinary skill in the art by evaluating the problems of the
prior art and how they were solved by other persons skilled in the art.
Complainant further maintains that the ALJ considered the prior art references
in combination and reached a legally sufficient conclusion of nonobviousness.

Complainant also addresses the differences between the references cited
by respondents in connection with the obviousness issue., First, complainant
maintains that the Means patent and its embodiment in the St. Francisville PM2
are distinguishable from the '758 patent in that their aim is not uncontrolled
centrifugal dewatering. 184/ By contrést, complainant urges that the Means
patent and the PM2 include a top scraper and the use of a vacuum which inhibit
centrifugal dewatering, and complainant points out that several witnesses
testified that they had never observed centrifugal dewatering in the
PM2. 185/ Moreover, complainant asserts that Means does not include a rotary
cylinder corresponding to that of the '758 claims because it lacks a
sufficient degree of wrap for "significant" dewatering and on the grounds that
the separation of the curved surface in Means and roll 50 by a long stretch of

wire prevents a close-working relation between these elements. 186/

183/ Respondents present a chart comparing the remainder of the '758 claims
with the asserted references. Id. at 52-53,

184/ Brief of Complainant on Review at 26.

185/ Id. at 26-28.

186/ Id. at 28.
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Complainant then concludes with two points. First, complainant states
that the PM2, which was made in accordance with Means, was a "colossal
disaster.'" By contrast, devices made in accordance with the '758 patent
enjoyed commercial success, thereby illustrating the differences between it
and the Means devices. 187/ Secondly, complainant argues that there simply is
no evidence of record to suggest the combination of Means and Robinson. 188/
Accordingly, complainant .asserts that the '758 invention would have been
nonobvious in light of Robinson and Means.

With respect to the combination of the Justus French patent with Lee and
Means, complainant briefly argues that the Justus patent does not contain a
curved stationary surface as taught by the '758 patent. Further, complainant
asserts that Justus teaches the reverse of the ‘758 patent by requiring a
smaller followed by a larger radius of curvature by virtue of its use of a
parabolically curved forming surface., 189/

Complainant also challenges the substitutability of twin wires as
described in Lee for the wire and felt shown iﬁ Justus, Complainant maintains
that there is no basis for combining Lee with Justus or Means and contends
that, in fact, Lee describes the basis for distinguishing the use of wires
from the felts and wires used in the Justus and Means references; 190/
Further, complai;ant notes that the patent examiner had withdrawn a rejection
of the claims over another patent similar to Justus when complainant pointed

to significant drainage differences achieved over the prior art with the use

of twin wires in the '758 application. 191/

-
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Reply Brief of Complainant at 25.

Id. at 24,

Brief on Review of Complainant at 31.
Id. at 32-33.
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In considering the obviousness of the invention of the '758 patent, the
ALT first established the level of skill in the art. 192/ The ALJ found that
the person of ordinary skill in the art of papermaking technology at the time
of the invention of the subject matter of the '758 patent would be an
individqal with an engineering or similar technical degree in fluid mechanics
and mechanical engineering. 193/ 1In addition to this educational background,
the person of ordinary skill would also have several years direct experience
in the design, manufacture, or servicing of headboxes and forming sections,
including day-to-day troubleshooting of production line machines. 194/ In the
alternative, a person of ordinary skill in the art could, according to the
ALT, be a paper mill superintendent with at least 20 years experience. 19%/

Next, the ALJ addressed the scope and content of the prior art through an
examination of the particular problems faced by the inventor. 196/ He noted
that, from a broad perspective, the objective in the papermaking art at the
time of the invention of the '758 patent was to achieve higher machine speeds
and an improved quality of web as compared to that which was previously
attainable. 197/ Development work in the 1950's addressed this problem with
twin-wire formers that rapidly dewatered the stock in both directions through

the forming wires. 198/ The ALJ found that by the time of the invention of

192/ ID at 126-127. We note that the ALJ did not follow the prescribed order
of determinations in the section 103 analysis. The ALJ reached the question
of level of skill in the art before determining the scope and content of the
prior art. This approach is of dubious value in light of the fact that one
necessarily must ascertain the relevant field of art before describing a
person of ordinary skill in that art. See Graham v. John Deere Co., 383 U.S.
1, 127-18 (1966).

193/ ID at 64 (FF 129).

194/ Id.

195/ Id.

196/ Id. at 127

197/ 1d. at 37-38 (FF 78).

198/ Id. at 127; 38-39 (FF 79).
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the '758 patent those working in the art were concerned with solving the
problems that had arisen with twin-wire formers. These problems included loss
of fine fibers with too raepid dewatering, poor guality web, spewing at the
_entrance nip when the wires were unable to accommodate the volume of stock
deposited by the headbox, lower machine speeds, and alternatively damage to
the wires from excessive suction in dewatering, or damage to the web from
certain types of centrifugal dewatering. 199/

The ALJ then determined that the prior art considered by the examiner as
well as the additional art of record in this investigation is all concerned
with optimizing methods of dewatering stock in light of the foregoing
problems. ggg/ As the ALJ noted, the prior art accomplished dewatering by
varying means, including pressure, tension, gravity, suction, air flow, and
centrifugal force. 201/ The ALJ further found that several prior art patents
were concerned with the use of a wire #nd a felt. 202/

The ALJ next summarized the prior art patents, including the four
references relied upon by respondents on review as rendering the '758 patent
obvious. The ALJ determined, inter alia, that the Justus patent discloses a
system which uses a wire and a felt and which includes a stationary surface
inside the felt at the point of convergence of the wire and felt. This shoe
is curQed to conform with the parabolic curve representative of the drainage
curve of the stock. After the stationary shoe, the wire and felt pass around

a smaller radius roll which results in centrifugal dewatering through the

195/ Id. at 127, (FF 80).
200/ Id. at 128.

201/ Id. at 128-129.

202/ Id. at 129.
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wire. The ALJ distinguished Justus as not including a rotary cylinder to
define a bi-radii path and as not using twin wires. 203/

Concerning the patent to Lee, the ALJ determined that the reference is
directed to dewatering stock by means of directional changes, including
methods of protecting the stock from damage as it changes direction. Thus,
dewatering is accomplished by means of centrifugal force through both wires by
a reverse wrap. Centrifugal dewatering is also accompanied by suction and air
flow. Lee uses two wires and points out the difference in drainage
characteristics between wire and felt. 204/

With respect to Robinson, the ALJ found that the patent is directed to
dewatering stock without removing fines and without disrupting the web. The
objective of Robinson is to remove large amounts of water from the stock
substantially immediately after it is discharged from a slice, and to dispose
of the water quickly. Robinson devices accomplished this by controlling the
convergence of the wires over an appreciable length after the slice, and
gently, smoothly, and continuously expressing water from the stock through
both wires. The dewatering occurs in a downward direction and also is aided
by gravity. 205/

Finally, the ALJ found that the Means patent is directed to solving
several problems inherent in twin-wire formers, namely controlling the
convergence of the wires while allowing lumps in the stock and snags in the
wires to pass; providing inexpensive, but effective suction boxes; and

separating the wires without damaging the web. The convergence of the wires

203/ 1d. at 129; 76-77 (FFs 155, 156).
204/ ID at 130; 77-78 (FF 157).
205/ ID at 130-131; 64-69 (FFs 130-138).
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is controlled by a curved forming box, which is designed to gradually increase
the pressure on the web as it passes over the curved surface. Dewatering
occurs as a result of tension on the wires, suction, gravity, and some
centrifugal force. 206/ The ALJ specifically distinguished Means on the
grounds that it neither specifically discloses centrifugal dewatering nor
includes a bi~radii path as contemplated by claim 10.

Having examined the prior art patents, the ALJ further determined that
essentially all of the material elements of the '758 patent are disclosed in
the prior art. 207/ However, the ALJ concluded that these were neither more
pertinent than the art cited by the patent examiner nor disclosed all of the
elements claimed in the '758 patent. In particular, the ALJ determined that
the prior art did not disclose a bi~radii path of wire travel as claimed in
the '758 patent. Based upon these conclusions and his assessment of
"secondary considerations" such as the commercial success of complainant's
machines, the ALJ found that the invention of claims 1—4; 7, 8, 10, and 11 of
Beloit's '758 patent was nonobvious over the ﬁrior art as a whole, and over
the specific combinations proffered by respondents. 208/ The ALJ made no
specific determination with respect to whether the person of ordinary skill as
defined in the ID would have combined the references to reach thé claimed
invention,

In Graham v. John Deere Co., 383 U.S. 1 (1966), the Supreme Court set

forth the analytical framework to be used in determining obviousness or

nonobviousness under 35 U.S.C. § 103, stating that:

206/ ID at 131; 69-73 (FFs 139-146).
207/ 1d. at 132.
208/ Id. at 134-135,
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[T]lhe scope and content of the prior art are to be
determined; differences between the prior art and the
claims at issue are to be ascertained; and the level of
ordinary skill in the pertinent art resolved. Against
this background, the obviousness or nonobviousness of the
subject matter is determined. Such secondary
considerations as commercial success, long felt but
unsolved needs, failure of others, etc., might be utilized
to give light to the circumstances surrounding the origin
of the subject matter sought to be patented. As indicia
of obviousness or nonobviousness, these inquiries may have
relevancy. 209/

The CAFC has held that the determination as to obviousness is a legal
conclusion based on factual evidence, 210/ and that the factual considerations
on which the legal conclusion is based are those broadly defined in

Graham. 211/

The CAFC has defined relevant prior art to be that "reasonably pertinent
to the particular problem with which the inventor was involved." 212/ More
precisely, relevant prior art is defined in terms of the problem confronting
the inventor. 213/ The test is similarity between the elements, problems, and
purposes of that problem and the asserted prior art references. 214/

In inquiries into the level of ordinary skill in an art, the CAFC has

observed that:

209/ 383 U.S. at 17-18.

210/ Stratoflex, Inc. v. Aeroquip Corp., 713 F.2d 1530, 1535, 218 U.S.P.Q.
871, 876 (Fed. Cir. 1983); Stevenson v, Int'l Trade Comm'n, 612 F.2d 546, 549,
204 U.S.P.Q. 276, 279 (C.C.P.A. 1979).

211/ Medtronic, Inc. v. Daig Corporation, 789 F.2d 903, 905 (Fed. Cir. 1986);
Environmental Designs, Ltd. v. Union 0il Co. of Cal., 713 F.2d 693, 695, 218
U.S.P.Q. 865, 868 (Fed. Cir. 1983); Orthopedic Equipment Co. v. All Orthopedic
Appliances, 707 F.2d 1376, 1379, 217 U.S.P.Q. 1281, 1283 (Fed. Cir. 1983).

212/ Stratoflex, Inc. v. Aeroquip Corp., 713 f. 2d 1530, 1535, 218 U.S.P.Q.
871, 876 (Fed. Cir. 1983).

213/ Orthopedic Equipment Co., Inc. v. United States, 702 F.2d 1005, 1009
(Fed. Cir. 1983), citing Weather Engineering Corp. of America v. United
States, 614 F.2d. 281, 287 (Ct. Cl. 1980).

214/ Weather Engineering Corp. of America, 614 F.2d at 287,
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The important consideration lies in the need to adhere to
the statute, i.e., to hold that an invention would or
would not have been obvious, as a whole, when it was made,
to a person of ‘ordinary skill in the art'— not to the
judge, or to a laymen, or to those skilled in remote arts,
or to geniuses in the art at hand. 215/
‘The CAFC has listed six factors which are relevant to a determination of the
level of ordinary skill in the art:
(1) the educational level of the inventor;
(2) the type of problems encountered in the art;
(3) the prior art solutions to those problems;
(4) the rapidity with which innovations are made;

(5) the sophistication of the technology; and

(6) the educational level of active workers in the
field. 216/

In addition, the person of ordinary skill, a hypothetical construct, is
charged with knowledge of all that the‘pfior art disclosed at the time of the
invention. 217/

Having estabiished the scope and content of the prior art and a
definition of the person of ordinary skill in that art, the inquiry then turns
on whether the person of ordinary skill in the art, having all of the asserted
references before him, would have been able to produce the structure defined

by the claim, g;g/ The asserted references need not be physically combinable

21%/ Environmental Designs, Ltd. v. Union 0il Co. of Cal., 713 F.2d 693, 697,
216 U.S.P.Q. 865, 868-69 (Fed. Cir. 1983).

216/ Id. at 696, 218 U.S.P.Q. at 868. See also Orthopedic Equipment Co. v.
United States, 702 F.2d at 1019, 217 U.S.P.Q. at 198 (Fed. Cir. 1983).

217/ See, e.g., In re Grout, 153 U.S.P.Q. 742, 744 (C.C.P.A. 1967).

218/ Polaroid Corporation v. Eastman Kodak Co. 789 F.2d 1556, 1571 (Fed. Cir.

1986); Orthopedic Equipment Co., Inc. v. United States, 702 F.2d at 1013.
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to render obvious the invention under review. 219/ It is only necessary that
the party asserting a ;ection 103 defense show that the person of ordinary
skill would have picked and chosen among the asserted elements to arrive at

the claimed invention. 220/

a. Relevant prior art and person of ordinary skill.

As a preliminary matter, we believe that the ALJ correctly identified the
releQant prior art in terms of the problems facing the inventor of the '758
patent. The test is similarity between the elements and purposes of those
problems and the asserted prior art references. Viewed in the context of this
standard, the ALJ's definition of relevant art recognizes that the broad
objective in the papermaking art at the time of the invention of the '758
patent was to achieve higher machine speeds and improved quality in the web
produced. 221/ In trying to attain these goals, the inventor encountered such
specific problems as loss of fine fiber distribution with too rapid dewatering
resulting in poor quality web; spewing at the entrance nip from rapid
injection of a high volume of stock, thereby slowing machine speed; damage to
the forming wires from the excessive use of suction in dewatering; and web
damage from centrifugal dewatering. 222/

The prior art references asserted by respondents clearly are directed to

the solution of these and other problems. For example, the Robinson patent is

219/ In Re Sneed, 710 F.2d 1544, 1550 (Fed. Cir. 1983).

220/ Polaroid Corp. v. Eastman Kodak Co., 789 F.2d at 1571. The burden of
proof with respect to overcoming the presumption of validity under 35 U.S.C.
§ 282 is more easily carried when the asserted references were not before the
PTO during the prosecution of the application for the suit patent. See EWP
Corporation v. Reliance Universal, Inc., 755 F.2d 898, 905 (Fed. Cir. 1985),

221/ ID at 127; 35-38 (FF 77, 78).

222/ ID at 127; 39 (FF 80).
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aimed at high-speed paper formation without excessive loss of fine fibers or.
disruption of the web. 223/ A further object of the invention is to provide
means for gently removing large quantities of water from web-forming stock
immediately after discharge from the headbox slice and rapidly disposing of
that water. 224/ Robinson also sought to remedy problems caused by disturbing
the jgt of stock, 225/ excess suction, 226/ and disruptive pumping of the

stock by the initial breast rolls supporting the two wires into an entrance
nip. 227/ )

Similarly, Lee is directed to efficiently dewatering the web at high
speeds at a greatly reduced capital expense. 228/ Lee also seeks to remedy
the problem of disruption of the web while dewatering occurs by means of
directional changers and centrifugal force. 229/ Finally, Lee reaches the
problem of speed of dewatering and achieving the particular type and weight of
paper desired through a rescitation of the types of forming carrier to he
selected, i.e., felts, canvasses, and nylon belts or wires. 230/

The Means patent is directed to represeﬁtative problems in paperforming
such as insufficient control over the rate of convergence of the top and
bottom wires resulting in imperfections in the paper aﬁd damages to the

forming wires. 231/ Other problems addressed by Means include er separation

when the top and bottom wires are separated and the inefficiency of suction

/ ID at 130-131; Robinson, Col. 1, lines 30-45,
/ Robinson, Col. 1, lines 39-45.

225/ Id., col. 3, lines 70~75.
/ Id., col. 3, lines 14-24,

227/ Id., col. 10, lines 7475,

228/ Lee, col. 1, lines 54-58,

229/ Id., col. 1, lines 51-60.

230/ Id., col. 5, lines 1-29.

231/ Means, col. 1, lines 44-50.
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boxes as a primary dewatering means. 232/ Means addresses these problems
through the use of a curved forming box which gradually increases pressure on
the stock and achieves dewatering by this pressure in combination with
gravity, suction and centrifugal force. 233/

The Justus patent (and its equivalent British disclosure) are generally
directed to the problems inherent in use of high speed stock jets and high
speed, high quality papermaking. 234/ These problems include impairing the
quality of the paper with accelerating drainage rates, 235/ stock deflection
against the wires with increased flow into the entrance nip, 236/ and backup
of the stock in the zone of convergence between the top and bottom web
carrying elements. 237/ Justus is directed to solving there problems through
the use of a parabolically curved station;ry surface followed by a smaller
radius roll. 238/ It will be appreciated that the forming carriers in Justus
prevent backup by using a gradual convergence of the forming elements
resulting in a gradually increasing buildup of pressure in the stock. 239/

From the foregoing, it is apparent that the asserted prior art references
were aimed at solving the problems faced by the inventor'of the '758 patent.
These include problems in control of water movement as well as "difficulties

of web sensitivity in some speeds, premature wear of various components,

232/ Id., Col. 1, lines 51-60.
/ ID at 131; (FFs 139-146).

234/ See RX-147, p. 1, lines 72-78; RX-100, p. 2, lines 22-25.

235/ RX 147, p. 2, lines 16-51, RX~100, p. 3, lines 1-25.

236/ RX-147, p. 3, lines 8-20; RX~100, p.6, lines 3-9.

237/ RX-147, p. 5. lines 95-104; RX-100, p.14, lines 14-26. The ALJ
apparently did not recognize that Justus was directed to the problem of backup
in the nip and concomitant spewing and, in fact, partially distinguished the
'758 patent from the prior art on this basis. ID at 132.

238/ ID at 129.

239/ See generally, RX-147, p.5, lines 6-115; RX-100, pp. 12-14.
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control of pressure on the new web," and backup of stock in the entrance nip
resulting in spewing. 240/ There is likewise & similarity of elements used in
the '758 patent and among the four references including the use of centrifugal
. dewatering, curved stationary surfaces in conjunction with smaller radius
rolls, and controlled convergence of the top and bottom forming elements.
Consequéntly, we determine that the asserted prior art references lie within
the field of relevant art as defined by the problems and elements discussed
above.

Concerning the person having ordinary skill in the art, the ALJ's
definition reaches elements of the six factor test, i.e., namely the
educational level of the inventor and the educational level of workers active
in the field. 241/ However, we find that the ALJ did not define the person
having ordinary skill in terms of the type of problems encountered in the art,
prior art solutions to those problems,.the rapidity of invention in the field
and the sophistication of the technology. 242/ Moreover, the ALJ failed to
attribute knowledge of all of the prior art disclosed at the time of the
invention. ggg/—

In light of the foregoing discussion of the problems extant at the time
of the invention and the types of prior solutions to those problems, we find
that the person having ordinary skill in the art in papermaking technology at
the time of the invention of the subject matter of the '758 patent would be an

individual with an engineering degree or similar technical degree in fluid

240/ CX 1, Col. 2, lines 4-12; see also Col. 8, lines 39-43.
241/ See ID at 64 (FF 129). Environmental Designs, Ltd., 713 F.2d at 569,
216 U.S.P.Q. at 868,

242/ Environmental Designs, Ltd. 713 F.2d at 969, 216 U.S.P.Q. at 868.

243/ See, e.g., In re Grout, 153 U.S.P.Q. 742, 744 (C.C.P.A. 1967).
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mechanics or mechanical engineering. 244/ 1In addition, the person having
ordinary skill in the art would also have several years of direct experience
in the design, manufacture, and servicing of forming sections and headboxes,
. including experience in day-to-day trouble shooting of on-line machines. 245/
Alternatively, such a person could be a paper mill superintendent with at
least twenty years of experience. 246/

At the time of the invention, an individual with either of these
backgrounds would be aware of problems in high—speed papermaking with twin
wire machines including fine fiber distribution difficulties, web disruption,
the need for rapid dewatering of the stock, backup of stock in the forming
zone resulting in lower speeds, and premature machinery wear. 247/ The person
of ordinary skill would also have been aware of a vast array of prior art
solutions to the problems dating from two or more years prior to the January
24, 1968, priority date of the '758 pafent. 248/ These references would have
made the person of ordinary skill aware of the use of curved stationary
surfaces of all shapes, the drainage characteristics of various web carriers
and their substitutability depending on the desired effect, the use of
centrifugal dewatering, and the employment of a number of different

arrangements of dewatering elements such as rolls, suction rolls, and suction

boxes. 249/ Most importantly, the person of ordinary skill would have

244/ 1D at 64 (FF 129).
245/ 1d.
246/ 1d.

247/ See notes 234-235 and accompanying text.

248/ See, e.g., Robinson (filed September 16, 1963); Means (filed October 29,
1964); Lee (filed January 4, 1962); Justus French patent (filed January 12,
1966),

249/ See, e.gq., Robinson, Means, Lee, and Justus; RX-409 at 25 (dep. of
Kallmes).
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knowledge that some of the prior art taught interchangeability of

references. 250/

b. The Robinson and Means references

Having defined the person having ordinary skill in the relevant art, the
Commission must compare the asserted prior art references, in combination,
with the challenged claims. 251/ If all of the elements are present in the
prior art, then the inquiry turns on whether there is clear and convincing
evidence to suggest that the person of ordinary skill would have combined the
asserted references to produce the structure defined by the claim. 252/ In
this instance, not only does the combination of Robinson and Means reveal all
of the elements of claims 1-3, 7, 8, 10, and 11 of the '758 patent, but also
the Means reference teaches its combination with Robinson to anyone reading
its specification.

Concerning the existence of all of the claimed elements in Robinson and
Means, the attached claim charts provide a detailed review of the
correspondence between the claims and the prior art. 253/ Indeed, as we have
discussed above, the Robinson patent in itself discloses all of the elements
of claims 1, 2, and 10. However,‘before turning to whether the person of
ordinary skill would have reached this combination, we must address several
specific points.

First, the Robinson and Means references, as well as Justus and Lee, were

not before the U.S. Patent and Trademark Office (PTO) during the prosecution

250/ See Means, col. 3, lines 32-35,

g;;/ Orthopedic Equipment Co. v. United States, 702 F.2d at 1013, 217
.S.P.Q. at 200,

ggg/ Polaroid Corporation v. Eastman Kodak Co., 789 F.2d at 1571.
53/ See Appendix at 6-13 with respect to the Robinson and Means references.

|
|
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Consequently, the burden of proof with respect to overcoming the presumption
of validity and demonstrating obviousness is more easily carried. 255/
Moreover, we note that the ALJ's determination that Robinson and Means are not
more pertinent references than the art cited by the examiner is without basis
and does nothing to disrupt the effect of the undisclosed references upon the
burden of proof. 256/

The ALJ apparently based his "pertinence" findings concerning Robinson
and Means on certain purported differences in each individual reference from
the claims at issue. 257/ The ALJ noted the absence from each reference of a
structure in which a rotary cylinder is positioned downstream in a close
working relation with a curved stationary surface to define a continuous
bi-radii path of wire travel with a first radius of curvature substantially
longer than a second. 258/ Apart from the fact that this limitation applied
only to claims 10 and 11, the Robinson and Means patents clearly disclose such
a structure in their.respective references. 259/ In addition, the ALJ appears
to have ignored the express teachings of Means directed to combining the
references in a form that shows the claimed element. 260/ Thus, we conclude

that Robinson and Means individually and in combination are more pertinent

254/ See ID at 64-80 (FF 130). Complainant cited Means to the Examiner, but
it was apparently never considered. ID at 73 (FF 148).

255/ EWP Corporation v. Reliance Universal, Inc., 755-F.2d at 905.

256/ ID at 68 (FF 138); 73 (148); 79-80 (FF 160-161).

257/ Id. at 80 (FF 161).

258/ 1d.

259/ Appendix at 12-13.

260/ Id., Means, col. 2, lines 28-31.
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than the references relied upon by the examiner and, therefore, lessen the
burden of proof requisite to a showing of obviousness. 261/
The second specific issue relating to obviousness involves the contention
that Robinson and Means do not disclose centrifugal dewatering and that Means
includes a top scraper and vacuum device which actually inhibit centrifugal

dewatering. The evidence of record shows that centrifugal dewatering is

inherent in the Robinson disclosure. 262/ Similarly, the Means patent

inherently discloses dewatering through the top wire as a result of pressure
between the top and bottom wires and by centrifugal force. 263/ The presence
of a top scraper and vacuum device in Means does not prevent the claims of the
'758 patent from reading on Means because the preferred embodiments of the
‘758 patent reveal the use of precisely the same elements. 264/ Consequently,
we find that centrifugal dewatering is inherent in both Robinson and Means,
separately and in combination. |

Having established that the prior art references include essentially all
of the element; of the claims at issue, the crucial inguiry is whether the
person having ordinary skill in the art would combine Means and Robinson to

arrive at the claimed invention. On this question, the Means reference itself

261/ Even if the Means and Robinson references are equally pertinent to those
relied upon by the examiner as the ALJ found, they nonetheless may be cited as
prior art in an obviousness argument. The effect is simply to heighten the
burden of proof upon the party challenging validity. In fact, a patent may be
held invalid based upon consideration of prior art references essentially the
same as those before the examiner. Surface Technolegy, Inc. v. United States
International Trade Commission, Appeal No. 85-1163, slip op. at 9 (Fed Cir.,
September 23, 1986); see also Polaroid Corp. v. Eastman Kodak Co., 789 F.2d at
1560.

262/ See note 172, supra, and accompanying text.

263/ ID at 71 (FF 143) citing TR 788-89 (Means).

264/ CX-1; Fig. 3, 1136, Fig. 4, 1136; Fig. 5, 2196, Fig. 6, 3196; Fig. 8,
520; Fig. 8, roll 519.
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contains the suggestion to combine its teachings with those of Robinson. The
specification to Means provides:
In certain respects, the invention is an improvement

of the invention disclosed in a co-pending application of

David E. Robinson, for Paper-Forming Apparatus and

methods, Ser. No. 311,278, filed Sept. 16, 1963, now Pat.

No. 3,232,825. 265/
Subsequently, Means addresses the use of variety of curves (including a
circle, parabola, hyperbola, sine wave, French curve, or any other curve) for
the stationary surface 33, which in its preferred embodiment has a 20° arc as
in Robinson. 266/ Thus, from Means, the person of ordinary skill in the art,
as we have defined him, could apprehend the suggested combination of Means

with Robinson. Accordingly, we determine that claims 1-3, 7, 8, 10, and 11

are invalid for obviousness in light of the Robinson Means combination.

c. The Justus patent in view of Means and Lce

As was the case with the Robinson and Means patents, the Justus patent,
either alone or in view of Means, together with Lee reveals each and every
element of claims 1-3, 7, 8, 10, and 11 of the '758 patent. 267/ 1In addition,
the Justus patent also teaches the use of a guide roll following the rotary
cylinder as described in claim 4 of the '758 patent. 268/ However, without
addressing the question of whether the person of ordinary skill would have
achieved this combination, the ALJ found non-obviousness based on several
purported differences between the references and the '758 patent.

Accordingly, we turn first to these specific aspects of the ID.

265/ Means, col. 2, lines 27-31,
266/ Id., col. 3, lines 32-35.
267/ See Appendix at 14-24.

268/ See id. at 20.
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Preliminarily, the ALJ found that Justus and Lee were not more pertinent
than the prior art cited by the examiner in allowing the claims of the '758
patents. 269/ The basis for this determination is the finding that
complainant successfully distinguished the '758 claims over an initial
rejection by the PTO based upon "grounds comparable to those suggested by the
combinaiion of Justus and Lee." 270/ The rejection referred to in the ID
involves the examiner'slfinding that claims 1-9 of the '758 patent's parent
application were obvious in light of U.S. Letters Patent 3,326,745 to
Graham. 271/ Specifically, the examiner made the following determination:

Claims 1-5, 9, and 10 are rejected under 35 U.S.C.
103 as unpatentable over Graham. Graham discloses a paper
forming apparatus (note especially Figure 2) which
includes opposed rolls (55, 56), a rigid plate (54), rolls
(57, 33a, 12a), and a headbox 5la which discharges stock
into a cavity (49a) formed between a forming wire (10a)
and a fabric (19a) as they wrap rolls (55, 56),
respectively, and pass over plate (54). Plate (54)
includes an arcuate surface between sections (54b) and
(54c). Claims 1-5, 9, and 10 are unpatentable since
structure, (55, 56, 54, 12a) can be considered to be
"first", "second", "third", and "forth" guides,
respectively, and members (10a, 19a) can be considered to
be “first and section opposed forming wire runs".

Claims 6-8 are rejected under 3% U.S.C. 103 as
unpatentable over Graham in view of Justus et al. Justus
et al. discloses a paper forming apparatus wherein a stock
inlet (10) discharges slurry into a formation zone H
between two forming wires (20, 40) as they pass along a
curved surface of a foil suction box (30), which box
functions to aid dewatering of the web being formed
between the wires. In light of Justus et al. it would be
obvious to anyone of ordinary skill in the art that if
additional dewatering capabilities were desired in the
Graham formation apparatus the curved plate (54) could be

269/ ID at 79-80 (FF 160).
270/ Id.; see also 51-52 (FFs 107-108).
271/ RX-377, Office Action of September 21, 1970.
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a water-permeable surface (such as a suction box cover
similar to that in Justus et al.,), especially since both
references deal with twin-wire structures with headboxes
discharging slurries between two forming wires as they
converge against a wire guide surface. Claims 6-8 are
unpatentable since they fail to define over the modified
Graham structure. 272/

On February 19, 1971, the applicants filed Amendment A cancelling the

original fifteen claims and proposing eleven claims in their place. 273/ 1In

distinguishing over Graham, the applicants made the following statement:

. Graham does not suggest or relate to twin-wire paper
formations since he requires the use of a felt 19 and a
wire 10 so that only one sided drainage is attainable and
further there is no suggestion of using the combination of
a curved plate or shoe and a roll to define a continuous
bi-radii path of travel . . . . 274/

Thus, the applicants sought to avoid the prior art, inter alia, on the basis

that it does not suggest or relate to twin-wire formers, but applies only to
the wire and felt combination. |

The examiner did not have before him the Lee patent at any time in the
prosecution of the application for the '758 patent and its parent
applications. Lee expressly recognizes thatbone may employ different forming
carriers in a papermaking machine. 275/ These may include foraminous carriers
of synthetic stretchable fabric, 276/ felts, 277/ canvasses, 278/ and metallic
wire 279/ depending on the drainage characteristics and durability desired.

Indeed, Lee teaches the interchangeability of metallic and synthetic fabric

272/ 1d.

273/ RX-377, Amendment A, February 19, 1971.
274/ 1d.

275/ Lee, col. 5, line 14~16.

276/ Id., col. 2, lines 38-40.

277/ Id., col. 5, line 21.
278/ Id.

279/ Id., col. 5, lines 46~47.
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carriers in the same fashion as the specification to the '758 patent. 280/
Accordingly, we find Lee is more pertinent than the prior art which was
overcome by the applicants in order to obtain issuance of the '758 patent.

- The ALJ also found three differences between the prior art and the
claimed invention: (1) dewatering through both wires in the prior art devices
as opposed to one wire, (2) the use of a reverse wrap in the prior art
machines, and (3) the non-existence in the prior art of a continuous bi-radii
path as claimed in the '758 patent. 281/ These distinctions are, in fact,
distinctions without a difference. First, based upon the ID itself, the
Justus patent discloses centrifugal dewatering primarily in one direction
through the wire, 282/ while Means involves dewatering through one wire (the
top wire) by virtue of pressure and centrifugal force. 283/ Consequently, the
claih of centrifugal dewatering through one wire is satisfied based upon the
findings in the ID and the evidence underlying those findings.

Second, the existence of a "reverse wrap" in Lee simply has no bearing on
the obviousness question. Respondents have cited Lee to show the
substitutability of various web carriers in forming machines depending on the
drainage and gerviceability characteristics desired. There is no assertion
that the other elements of Lee be substituted into Justus or Justus and Means
in combinagion. Accordingly, we are of the view that the only element of Lee
beafing on the obviousness issue is the forming carrier, and the existence of

other elements in Lee is simply not germane to the inquiry.

280/ CX-~1, col. 11, lines 66-72.
281/ ID at 133-34,

282/ Id. at 75-77 (FF 155).

283/ Id. at 71 (FF 143),
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Third, we must reject the finding that the prior art does not disclose a
continuous bi-radii path of the type described in claims 10 and 11 of the '758
patent. Figure 2 of Justus includes roll 232 which is downstream of curved
. stationary surface 240 in a close working relationship therewith. 284/

Surface 240 defines a relative long parabolic curve followed by the smaller
radius of roll 232 to define a continuous bi-radii path. 285/ Similarly,
Figure 1 of Means shows curved surface 33, which describes a 20° arc, followed
in close—working relationship by Roll 50, which is wrapped by the wires in a
20° arc. 286/ Accordingly, we find that the Justus patent alone, or together
with Means, includes a continuous bi-radii path as well as all of the other
claimed elements.

Turning to the question of whether the person of ordinary skill would
have derived the claimed combination from the asserted references, we note
that the Justus patent discloses each énd every element of the claimed
invention save one: the use of twin wire web carriers as opposed to a wire
and felt combination. Had Justus disclosed this element, it would have
rendered the '758 patent invalid as anticipated under 35 U.S.C. § 102,
However, the Lee patent provides one of ordinary skill a variety of forming
carriers to choose from in constructing a papermaking machine using
centrifugal dewateringl‘ Indeed, the choices posited by Lee viz. forming
element selection were general knowledge at the time of the '758 invention and
were merely a matter of engineering choice depending upon the drainage

characteristics desired. 287/ Accordingly, we determine that the person of

N
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Appendix at 22.

Id.

Id. at 21.

TR 440, lines 16-21 (Waller),; RX-409, p. 41 (dep. of Kallmes).
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ordinary skill in the art was perfectly capable of making the substitution of
forming carriers and would have done so based upon the type of paper he
desired to manufacture. 289/

With respect to Means and its combination with Justus, the person of
ordinary skill in the art would learn from Means that one can employ a variety
of curved stationary surfaces to obtain wire convergence in a twin-wire paper
forming machine. 290/ Indeed, Means teaches substitutability of this surface
into the invention described in another patent, viz., Robinson. 291/

Moreover, Means provides a guide to the construction of this surface
regardless of the configuration of the curvature. 292/ Thus, we conclude that
Justus in view of Lee or in combination with Means renders claims 1-4, 7, 8,

20, and 11 of the '758 patent invalid as obvious.

E.  Infringement

The decision of the CAFC in remanding this investigation to the
Commission makes clear that respondents' devices infringe the '758 patent.
However, there can be no infringement of an invalid patent. Accordingly, we

determine that, because the '758 patent is invalid, there is no infringement.

F. Domestic Industry 293/

The ALJ considered the question of domestic industry in the context of

the activities conducted by complainant in the manufacture, sale, and

290/ Means, col. 3, lines 16-35.

291/ 1d. Assuming arquendo that the parabolic surface of the Justus French
patent differs from that described in the'7%8 patent, Means provides a clear
basis for using other types of curves,

292/ Means, claim 2, col. 8, lines 40-51; RX-409 at 35, 36, 42-43 (dep. of
Kallmes).

293/ Chairman Liebeler and Vice-Chairman Brunsdale do not join this section
of the opinion. Instead, they would affirm the ALJ's determination that a
domestic industry exists that produces Bel Baie formers. See ID at 143-50.
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servicing of various paperforming machines which complainant claims embody the
'758 patent. These include the Bel Baie I, Bel Baie II, Bel Baie III, and
"modified" Bel Roll formers. 294/ The ALJ concluded that the relevant
domestic industry consists of those portions of Beloit's Paper Machinery
Division (PMD) dedicated to the manufacture, sale, and servicing of twin-wire
forming sections covered by the claims of the '758 patent, viz., the Bel Baie

I, II, and III models, but not the modified Bel Roll formers. 295/

a. The modified Bel Roll formers

Specifically, the ALJI found that complainant's modified Bel Roll forming
section could not be included within the domestic industry because that model
is not designed in accordance with the teachings of the '758 patent. 296/ The
ALJ found that although the modified Bel Roll would include an extended nip
which would end on a curved stationary surface (i.e., the nip and shoe would
be "adjacent"), the nip would not be an "entrance nip'" which receives the jet
stream of stock directly from the headbox in accordance with the teachings of
the '758 patent. Moreover, the modified Bel Roll design is not that of a true
twin-wire former, but is, unlike the '758 patent, a design for a top—wire
former. 297/ The ALJ found that complainant's experience with an experimental.
model of the mod?fied Bel Roll indicated that the only difference between the
standard Bel Roll and the modified Bel Roll was that the addition of the shoe

made it necessary to use more power to operate the machine. Finally, the ALJ

294/ ID at 82 (FF 163),

295/ Id. at 164,

296/ Id. at 82-83 (FFs 165-166); 149. The ALJ's findings with respect to the
modified Bell Roll formers are not the subject of review.

297/ 1d.
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noted there were no apparent improvements in retention or formation which were
the objectives of the '758 patent. 298/

The ALJ also determined that, even if the modified Bel Roll former were
. covered by the '758 patent, it would not be included within the domestic
industry because: (1) no modified Bel Roll has ever been manufactured by
Beloit énywhere in the world; (2) there is no convincing evidence of record
that the modified Bel Roll existed prior to 1983; (3) there is presently no
industry in existence since it does not appear that the modified Bel Roll was
conceived until 1983, and (4) although Beloit has offered the modified Bel
Roll as an option in several potential sales, no actual sales resulted from
those offers—and it appears unlikely that any will, since Beloit has
developed another former which combines the advantages of the Bel Roll and Bel
Bond models. 299/ The ALJ noted that Beloit's research and development
personnel have devdted little attention to the modified Bel Roll and that

corporate executives and managers had never formally discussed the modified

Bel Roll with anyone at Beloit as of March 31, 1983. 300/

b. The Bell Baie formers

The ALT determined that there is a domestic industry in the production of
the Bel Baie model machines based upon his findings that (1) complainant
continues to maintain manufacturing facilities at the PMD and has demonstrated

a commitment to the future manufacture and sale of the patented forming

298/ 1d.

299/ Id. at 149-150. The Bel Bond, a top wire former, and the Bel Blade, a
so—called "hybrid" former, are other forming sections manufactured by
complainant in addition to the patented device.

300/ Id. at 150.
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sections; 301/ (2) even when a patented forming section is manufactured
abroad, domestic PMD employees undertake all planning and detailed
engineering, and manufacture certain parts that will be shipped to the site of
-manufacture; 302/ (3) the machine is installed and made operational by PMD
personnel; 303/ and (4) all future repair and maintenance parts are furnished
by the PMD. 304/ 1In addition, the ALJ found that the PMD contributes
approximately [ ] percent of the value added to a machine manufactured
abroad. 305/

Respondents first guestion the ALJ's reliance on Beloit's manufacture of
a machine in the United States that was sold to a Taiwanese customer as
evidence of the existence of a domestic industry. 306/ Respondents assert
that this approach is erroneous in light of the Commission's earlier
definition of the domestic industry as that portion of Beloit's facilities
which produces articles under the patent and is adversely affected by the
infringing imported articles. 307/ Respondents point out that the Commission
cannot order any remedy to prevent an alleged foreign infringer from selling
its merchandise in a foreign country and, therefore, the definition of the
domestic industry must be confined to an industry which is amenable to

protection (i.e., it sells U.S. patented products in the United States).

Respondents urge that it is simply insufficient to be ready, willing, and able

/ Id. at 144; 86 (FFs-175-176); 90 (FF 193); 102-103 (FFs 249-253).
302/ Id. at 145, 86-87 (FFs 179-181); 89 (FF 191).
/ Id. at 145; 88-89 (FFs 197-189); 93 (FF 207).
304/ 1d. at 145-146; 87 (FF 183).
305/ Id. at 146; 92 (FF 201).
306/ Respondents' Brief on Review at 55; Respondents' Reply Brief at 46.
307/ Certain Headboxes and Papermaking Machine Forming Sections For the
Continuous Production of Paper, And Components Thereof, Invs. Nos. 337-TA-82,
USITC Pub. 1138 (1981) at 29.
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to produce a product in the United States, unless prevention of establishment
is an issue. 308/

Respondents also have disputed the ALJ's finding that Beloit's domestic
operations contributed [ ] percent of the value of the Bel Baie manufactured
abroad by a foreign subsidiary for sale to [ ] 309/
They allege that a very substantial portion of the manufacturing costs
attributed to the PMD represented outside purchases, not work performed on the
PMD premises. Moreover, respondents believe that the inclusion of warranty
costs was erroneous because, under the terms of an agreement with Beloit, a
foreign manufacturer [ ] was responsible for warranty protection. 1In
addition, respondents challenge the inclusion of the [ ] corporate
surcharge since it covers Beloit's worldwide activities, including research
and development outside of the United States, as well as the inclusion of
sales, general, and administrative (SG&R) costs in the value-added
computation. 310/

Respondents note that this latter accountiﬁg device is used to recover
costs that cannot be allocated to a particular project and are spread over
work done at the domestic plant. Iﬁasmuch as a major proportion of the work
on the machine was done in Japan—[ ] percent, according to the
respondents—the use of this accounting device in the computation of domestic
valué added is unrealistic and erronecus. Finally, respondents maintain that

the [ ] value added by complainant is simply not enough to constitute

308/ Respondents' Reply Brief at 44-45.

of the contribution, rather than the underlying figures. Respondents' Brief
on Review at 61-62.

310/ Id. at 65; Respondents' Reply Brief at 48-49. Respondents' Brief on
review at 64-65.
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a domestic industry, particularly in light of the nature and significance of
the operaticns underlying that figure. 311/

Respondents also allege that the ALJ erroneously took into account the
manufacture and sale of forming sections other than those alleged to be
covered by the patent in determining the existence of a domestic
industry. 312/ Respondents note that [

.] 313/ In respondents' view, such manufacture does not constitute
evidence that the patent will be exploited domestically in the future. While
this may show a capability for manufacturing the Bel Baies, respondents
maintain that it does not show that the capability was employed, peointing out
that the only recent sale of a Bel Baie in the United States involved a
machine made in Japan. 314/

Complainant maintains that it has extensive domestic facilities capable
of manufacturing Bel Baie formers. 315/ In this context, complainant argues
that the ALJ properly considered the domestic manufacture of a Bel Baie
forming section sold in Taiwan in determining the existence of a domestic
industry. 316/ In complainant's piew, respondents have attempted to fashion
the domestic industry definition ad hoc to fit the injury analysis. 317/

Complainant also argues that the ALJ adopted the correct approach in finding

that Beloit's domestic facilities which produced the Taiwanese machine in

311/ Respondents' Reply Brief at 51-52.
312/ Id. at 56-57,

313/ ID at 86 (FF 176).

314/ Respondents' Reply Brief at 57.

315/ Brief of Complainant on Review at 36.
316/ Id. at 40.

317/ Id. at 41.
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accordance with the '758 patent are the same facilities that would produce for
domestic sale of the Be; Baie machines.

Complainant then turns to the ALJ's findings concerning the value added
by Beloit's domestic operations to forming sections manufactured offshore.
Complainant maintains that the ALJ correctly found that domestic engineering,
manufacturing, research and development, warranty repair, and SG&A activities
contributed approximately [ ] percent of the value of the most recent Bel
Baie sold in the United States to [ 1. 318/ 1In
complainant's view, this percentage of value added to a foreign-manufactured
Bel Baie is sufficient under prior Commission determinations to constitute a
domestic industry, particularly in light of the nature and significance of the
activities. 319/ Concerning the ALJ's allocation of SG&A expenditures to the
[ ] transaction, complainant argues that these activities were
carried out in the United States and were correctly allocated by the ALJ as
[ ] percent of the total value added and properly included in the value-added
analysis. 320/

Finally, complainant asserts that the ALJ correctly included its field
erection, start-up, maintenance, and repair activities in the domestic
industry and urges that these activities, in themselves, were a sufficient
basis upon which to find that a domestic industry exists. 321/ Complainant
maintains that start-up, maintenance, and repair activities are properly

factored into the value-added equation. Complainant urges that these

318/ Id. at 36-39.

319/ Id. at 42-50; Complainants' Reply Brief at 32-39.

320/ Complainant's Reply Brief at 32-39.

321/ Id. at 39-40, citing Certain Cast-Iron Stoves, Inv. No. 337-TA-69, USITC
Pub. 1126 (1981); Complainants' Brief on Review at 50.
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activities provide a basis for a domestic "service" industry based upon these
activities. 322/ However, complainant contends that, in any event, the
existence of "long-established domestic facilities and a domestic workforce
ready, wiiling and able to carry out domestic production of the involved
product from beginning to end" is sufficient basis upon which to find that a
domestic industry exists. 323/

The IA briefly addresses the ALJ's conclusions with respect to the Bel
Baie forming sections, noting his agreement with the ID. Specifically, the IA
maintains that the definition of domestic industry properly is grounded upon
domestic production of the subject goods. Accordingly, in the IA's view, U.S.
production for sales abroad provide a '"strong basis" for concluding that there
is a domestic industry. 324/

Concerning the value-added approach used in the ID, the IA argues that
the ALJ correctly computed the domestic value added to the product and, based
upon this computation, properly found a domestic industry consisting of those
resources complainant devotes to the manufacture, sale, and servicing of the
Bel Baie machines. 325/ The IA asserts that the value-added analysis includes
all costs that are part of United States manufacturing, as opposed to the
manufacturing costs alone. 326/ 1In the IA's opinion, complainant's domestic
activities such as quality control, repair, and the like were correctly

included by the ALJ in reaching a value added figqure of [ ] percent. In view

w

2/ Complainants' Reply Brief at 42,
23/ Id. at 49,

jw

QZE/ Brief of the Commission Investigative Staff at 6-7.
325/ Id. at 7-9.
326/ Id.
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of the nature and significance of the activities and amounts underlying this
figure, the IA believes that a domestic industry exists. 327/

The Commission has traditionally defined the domestic industry in
patent-based section 337 cases as the operations within the United States of
the patentee and its domestic licensees devoted to the exploitation of the
patent in controversy. 328/ In many cases, there is complete, or nearly
complete, production of the patented product in the United States. Where some
of the production of the patented product occurs outside the United States,
the Commission must determine whether those activities which are conducted in
the United States constitute a domestic industry within the méaning of the
statute.

In determining the scope or, indeed, the existence of a domestic industry
in such situations, the Commission considers the nature and significance of
the domestic operations. In applying this test on a case by case basis, among
the activities conducted in domestic facilities which the Commission has
considered are production, processing or assembly of a semifinished product,
packaging, quality control, and production related design. In making its

decisions under its "value and significance" test, the Commission has also

327/ 1d. at 9.

328/ Schaper Mfg. Co. v. United States International Trade Commission, 717
F.2d 1368, 1372 (Fed. Cir. 1983); accord Corning Glass Works v. United States
International Trade Commission, 799 F.2d 1559, 1569~70 (Fed. Cir. 1986); see
also Certain Molded-In-Sandwich Panel Inserts and Methods for their

Manufacture, Inv. No. 337-TA-99, USITC Pub. 1246 (1982).
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considered the value added by domestic operation to foreign manufactured or
semifinished products. 329/

The CAFC has concurred with the Commission's nature and significance
test. It specifically agreed that the activities considered in defining the
domestic industry may encompass more than the manufacturing of a patented
item. 330/ It has elaborated that the domestic activities of a complainant,
regardless of their value, must be related to the domestic manufacture,
production or servicing of the patented item. 331/ Where such a relation is
not shown with regard to particular activities or where the value of the
domestic activities is unknown, the Commission has not considered them in
analyzing the domestic industry. 332/

As a preliminary matter, both respondents and complainant have raised
arguments concerning the inclusion of domestic activities devoted to the
Modified Bel Roll in the industry definition. We did not review the ID with
respect to the ALT's findings that the Modified Bel Roll does not exploit the
reachings of the '758 patent, and hereby expreﬁsly adopt them insofar as they
are not inconsistent with this opinion,

We note, however, that even if the Modified Bel Roll former embodied the

teachings of the '758 patent, it nevertheless should not be included in the

domestic industry because it has never been and was unlikely to be, sold.

329/ See, e.gq., Schaper, 717 F.2d 1368 (affirming Commission determination

that certain engineering and quality testing activities were insufficient to
constitute a domestic industry); Corning Glass Works, 799 F.2d at 1569-70
(affirming Commission's determination that licensed manufacture abroad did not
constitute part of the domestic industry).

330/ Schaper, 717 F.2d at 1373.

331/ Schaper, 717 F.2d 1371,

332/ Certain Optical Waveguide Fibers, Inv. No. 337-TA-189, USITC Pub. 1754
(1985) at 100-101, vacated in part, affd, in part, sub. nom. Corning Glass
Works v. United States International Trade Commission, 799 F.2d 1559 (Fed.
Cir. 1986).
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Moreover, no Bel Roll containing the forming shoe taught by the subject patent
had ever been manufactgred anywhere in the world. The ALJ determined that
Beloit's research and development and sales personnel devoted so little
attention to the modified Bel Roll design that the PMD's head of manufacturing
had not heard of the design's existence until well after this investigation
had commenced. Accordingly, the ALJ properly excluded the Modified Bel Roll
from the definition of the domestic industry.

Concerning respondent's contention that the ALJ's inclusion of the Bel
Baie machine manufactured for sale to Taiwan in the domestic industry was
imprope( because that sale was to a purchaser outside the United States,
respondents have confused the definition of domestic- industry with the injury
determination. The domestic industry determination relates to where the
patent is exploited not where the goods are sold. U.S. manufacture of the
machine for sale in Taiwan is evidence.relating to whether Beloit has domestic
operations exploiting the '758 patent. 333/ Therefore, we determine that the
domestic industry may properly take into account such facilities.

Turning to the nature and significance of complainant's domestic
activities, we note that while complainant does maintain domestic production
facilities, it did not show that such facilities were used in the manufacture
of products under the '758 patent. The ALJ also stated that complainant
engages domestically in "field erection, start-up engineering, and
post—installation maintenance and manufacture or repair and replacement

parts,” but the record reveals no evidence relating to the value of such

333/ See H. Rep. No. 93-571, 93d Cong. 1lst Sess. 78 (1973), cited in Schaper,
717 F.2d at 1372.

—
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activ;ties. In addition, complainant's domestic activities include the
activities of its corpqrate headquarters, design and engineering staffs, and
research and development. However, our concern focuses on complainant's
domestic activities and the value-added to foreign-manufactured forming
sections by those activities. The ALJ concluded that [ ] percent value
added, although numerically smaller than that ever before determined by the
Commission in other investigations to constitute a domestic industry, was
sufficient in light of complainant's extensive activities and the level of
expenditure which those activities represent. We hereby modify this portion
of the ID.

The ALJ found that the [ ] percent value-added -figure consists of a
corporate "surcharge" ([ 1), which is a royalty charged on a
"proprietary" product to cover the cost of research and development and other
domestic activities in support of the PMD; the cost of carrying out warranty
obligations ([ 1); and SG&A costs, representing bona fide domestic
activities attributable to the transaction and carried out in the United
States. 334/ These figures are based upon an analysis of the single U.S. sale
of a Bel Baie since 1978, that of the Japanese-manufactured machine sold to
[ 1. 335/ The value-added figure does not include
complainant's field erection, start up, and maintenance activities because
no£hing in the record addresses the value-added by these domestic

activities. 336/ The only figures relating to complainant's domestic activity

334/ See Id. at 91 (FFs 196-198).
335/ Id. at 94 (FF 211).
336/ Id. at 90 (FFs 192, 193).
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with regard to the Bel Baie since 1981-82 are based, not upon manufacture or
production, but upon a research and development surcharge, warranty costs, and
the SG&A costs,
The Commission has considered activities such as quality control,
repair, and packaging which contributed half of the value of the subject
product to constitute a domestic industry. 337/ However, where the actual

manufacturing operations, which contribute [ ] percent of the value of
complainant's product, have occurred outside the United States, i; is not
clear that these are sufficient domestic activities to constitute a domestic
industry. 338/

In this investigation we are of the opinion that the [ ] percent
value-added by complainant's domestic activities in this case is an
insufficient basis upon which to find the existence of a domestic industry,
particulgrly in light of the activities which constitute that figure. First,
there is a '"corporate surcharge'" of [ ], which i§ devoted to general
research and development and complainant's othér domestic activities. 339/
Essentially, this figure is nothing more than an [ ‘ ]

royalty for “proprietary'" information that does not involve manufacture,

production, or servicing of the Bel Baie former. 340/ Similarly, the SG&A

337/ See Certain Cube Puzzles, Inv. No. 337-TA-112, USITC Pub. 1334 (1983).
338/ We note that the Commission recently found products to be part of the
domestic industry where the bulk of the production costs of those products
were incurred outside of the United States. See Certain Woodworking Machines,
337-TA-174 (October 2, 1985). However, this investigation was a default case
and was limited by the Commission in its precedential effect. Id. at 6 n. 21.
339/ ID at 93 (FF 208).

340/ Id. 1Indeed, the CAFC has found that the collection of royalties does
not constitute a part of the domestic industry. Schaper, 717 F.2d at 1371.



79
costs do not strictly involve manufacture and production, but include, among
other items, the [
]J. 341/ Finally, it is unclear whether the [ ]
warranty costs are even attributable to domestic activity because [
.1 382/
In this instance, complainant alleges and the ID states that the domestic
activities of complainant constitute [ ]. Of these
activities, the Commission, based on judicial decisions and Commission
precedent, has excluded royalties and those portions of SG&A relating to
overhead and administration from its domestic industry assessment. With
respect to complainant's other activities (i.e., engineering, repair,
field-erection), there is nothing on the record to enable us to determine the
level of these activities attributable to the patented devices. 343/
Accordingly, we determine that complainant's domestic activities with respect
to the Bel Baie formers do not constitute a domestic industry based upon the
nature and significance of the domestic activities related to the exploitation
of the extant patent utilized in the production of to complainant's

papermaking machine forming sections.

341/ SX-140 at 118 (deposition of Regnier); TR 1441-1444 (Regnier); TR 348
(Jenkins). .

342/ RX-57 at 102, 199,

343/ Complainant's assertions that it is capable of manufacturing the Bel
Baie are not dispositive. The record shows that it has domestically
manufactured [ - J. ID at 91 (FFs 196-198). By contrast,
complainant used its domestic facilities to manufacture [

1. Id. at 86 (FF 176).
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G. Tendency to Substantially Injure

There have been three sales of the accused devices in the United States
since 1982: (1) Abitibi/Augusta PM2; (2) Augusta PM1, and (3) FSC Paper
. Corp. Complainant alleged that the domestic industry experienced declining
sales and lost customers due to respondents' sales of the allegedly infringing
forming sections, and that the industry has experienced decreased employment,
production, and profitability as a result of the lost sales. The ALJ
determined, however, that (assuming infringement) the three sales did not
cause substantial injury to the domestic industry because there was no direct
competition between Beloit's patented forming sections and those of
respondents. 344/

On the other hand, the ALJ found that the record demonstrates that
respondents enjoy a foreign cost advantage over the domestic industry and that
they possess the manufacturing capacit; and intent to penetrate the United
States market further. 345/ Additionally, the ALJ determined the limited
number of potential future sales of forming sections and specific instances of
current direct competition between Beloit and Valmet establish the strong
potential for Beloit to lose future sales and customers. 348/ In the ALJ's

view, the record also demonstrates that, but for the loss to Valmet of such

344/ The ALJ found that respondents' activities with respect to the accused
devices in the United States, did not have the effect of substantially
injuring complainant.  The Commission did not review this portion of the ID.

345/ ‘1D at 162.
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future sales, Beloit would probably produce the Bel Baie formers for U.S.
customers at PMD. 349/ 1In view of the infrequency of sales in the U.S. market
and the substantial dollar value of a single former, the ALJ points out the
loss of even one sale by the domestic industry would represent substantial
injury.

The ALJ further found that if the modified Bel Roll former were to be
included within the domestic industry, there would be further evidence of a
tendency to injure the domestic industry, based on an analysis of Valmet's
foreign cost advantage, capacity, and intent with respect to future sales of
the Sym—Former R. 350/ Finally, the ALJ noted that there were several
negotiations for forming section rebuilds pending at the time of the ID, and
respondents were offering the accused Sym—Former R in direct competition with
machines offered by Beloit, which included the modified Bel Roll, among other
alternatives. 351/ Accordingly, the ALJ determined that respondents' sale of
the accused devices in the United States has the tendency to injure the
domestic industry.

Respondents argue that the ALJ's findings on this issue are conjectural
and speculative. In support of this assertion, respondents point to various

evidentiary references which they claim demonstrate that not only was there no

348/ Id., see also id. at 86 (FF 178); 113-114 (FF 302),
349/ ID at 162-163.

350/ Id. at 161.
351/ Id.; 115-117 (FF 309).
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competition between domestically-produced, patented machines and the accused '
imports, but also that there was no likelihood of imminent lost sales. 352/
First, respondents point out that the accused devices are not a substitute for
the Bel Baie. Rather, respondents maintain that their machines are
essentially "rebuilds" for existing machines, while complainant's Bel Baie is
sold predominantly as a part of a new papermaking machine. 353/ Consequently,
respondents maintain that there will not be any significant amount of sales
lost by complainant in the market in which it competes. 354/

Respondents also point out that the ALJ found that among the three lost
sales alleged by complainant, there was no instance in which.the accused
devices competed with the Bel Baie. 355/ In the one instance in which the ALJ
found direct competition between an accused device and the Bel Baie (FF 306),
respondents argue that there was no indication whether complainant would lose
the sale or, indeed, whether the project being bid upon would ever go
forward. 356/ According to respondents, this lack of evidence concerning
imminent lost sales and direct competition, in addition to the use of
different dewatering technology in the accused devices, provides an inadequate
basis for a determination of tendency to injure.

Finally, respondents contend that complainant has failed to.prove “other
necessary elements of a 'causal nexus'." 357/ In particular, respondents note

that several foreign firms offer papermaking machine forming sections in

352/ See generally Respondents' Brief on Review at 70-77; Respondents' Reply
Brief at 61-68.

353/ Respondents' Brief on Review at 72.

354/ Id.

355/ 1d. at 73.

356/ Id. at 73-74.

357/ Respondents' Reply Brief at 66.
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competition with complainant's product and that one of these firms [ 71 bhas
actually made one ;ale for which complainant competed. 358/ According to
respondents, these factors coupled with the lack of imminent lost sales or
competition provide the basis for reversing the ALJ's threat determination.

On the other hand, complainant argques that the tendency findings are well
supported by the record evidence which shows that respondents possess the
capacity and the intent to increase their U.S. market penetration, together
with a significant cost advantage. 359/ Moreover, complainant maintains that
the accused devices and the Bel Baie formers will compete in both the rebuild
and new forming section market. Therefore, in complainant's view, there is a
tendency to substantially injure.

Specifically, complainant asserts that, at the close of the record,
respondents had [ ] for the accused forming sections in
the new, as opposed to the rebuild, machine market. 360/ Further, complainant
argues that the Bel Baies, in fact, compete in the domestic market for
rebuilds in instances in which a paper manufacfurer wishes to replace the
Fourdrinier section of an existing machine. 361/ Complainant points out that
one of the accused machines, the.ﬁew—Sym Former, is directed to such "rebuild"
situations. 362/ As a result, complainant maintains that there Qill be

competition between the accused devices and the Bel Baie machines with the

concomitant possibility of lost sales. 363/

358/ Id.

359/ See generally Brief of Complainant on Review at 66-75; Complainant's
Reply Brief at 50-56.

360/ Brief of Complainant on Review at 67.

361/ 1d. at 68,

362/ 1d.

363/ Id.
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Concerning the nexus between the alleged unfair acts and potential lost
sales of the Bel Baie, complainant points out that respondents employ the same
“"forming shoe technology" in their devices as is used in the Bel Baie and,
indeed, have predicated their promotional activities in the United States upon
this technology as it is employed in the Syn-Former R and New Syn-Former
machines. 364/ 1In additibn, complainant urges that the presence of five
alleged competitors in the domestic market does not weaken the causal link
because these firms are not accepted suppliers to the U.S. paper industry. 365/

Finally, éomplainant contends that, in view of the substantial revenue
obtained from each sale of a Bel Baie, the loss of a single sale is highly
significant. 366/ Moreover, the "market realities" of such a single sale
include the loss of a subsequent rebuild sale, because most paper companies
prefer to purchase the rebuild from the source of the original forming
section. 367/ Complainant maintains that these factors, as well as
respondents' manufacturing capacity and market penetration with respect to the
accused devices, demonstrate a tendency to substantially injure the domestic
industry. 368/

The IA asserfs that the ALJ correctly concluded that respondents'

activities in the United States have a tendency to injure the domestic

industry. 369/ The IA maintains that the character of the industry, through

364/ 1d.

365/ Id. at 69-70.

366/ Id. at 71.

367/ Id.

368/ Id. at 71-74. Complainant also contends that there is an effect to
substantially injure and that the modified Bel Roll should have been included
in the injury analysis. Id. at 76-82. The ALJ's determinations with respect
to these questions are not subject to this review.

369/ Brief of the Commission Investigative Staff at 10-11.
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the importance of a single sale, in this case "strikingly affects any
assessment of injury." 370/ Moreover, respondents' cost advantage and
capacity militate in favor of the ALJ's tendency finding. 371/ Finally, the
IA urges that respondents' commitment to the U.S. market, in addition to the
foregoing factors, supports the ALJ's determination. 372/
The question of injury in a section 337 investigation has recently been

addressed by the CAFC in Corning Glass Works v. United States International

Trade Commission. 373/ In Corning, the court noted that section 337 does not

function merely as an international extension of United States patent

law. 374/ Rather, upon patentee's proof of continuning infringement of a
valid and enforceable patent, the patentee must show that there is proof of an
effect or tendency of the infringing imported products to destroy or
substantially injure the domestic industry. 375/

Even if there is no present effect to substantially injure, the
Commission may find a section 337 violation based solely upon tendency, i.e.,
the likelihood of future substantial injury. 376/ Where the Commission makes
such & determination, the record must establish the relevant conditions or
circumstances from which such injury reasonably can be inferred. 377/ For

example, if the domestic industry can show in a patent-based case that an

infringer threaténs to hold a significant share of the domestic market in the

370/ Id. at 10.

371/ Id. at 10-11.

372/ Id. at 11.

373/ Appeal No. 85-2632 (Fed. Cir. Aug. 27, 1986).

374/ Id., slip op. at 13 citing Textron, Inc. v. United States International
Trade Commission, 753 F.2d 1019, 1028-29 (Fed. Cir. 1985).

375/ Corning, slip op. at 14-15.

376/ Id. at 15-16.

377/ 1d. at 16.
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subject articles or threatens to make a significant number of sales of those
articles, a finding of tendency to substantially injure may be
warranted. 378/ However, the injury contemplated must constitute a
substantial and clearly foreseen threat to the future of the industry not
based on allegation, conjecture, or mere possibility. 379/

Assuming arquendo that the Commission upheld the validity of the '758
patent and found that a domestic industry exists, we believe that a finding of
tendency to substantially injure is warranted. In this instance, the record
reveals that respondents have already sold the accused devices in the United
States, albeit not yet in direct competition with the patented paper forming
sections. 380/ While there have been no demonstrable sales lost to the
accused devices, the record reflects that they were competing with the Bel
Baie formers in the rebuild market in at least one instance. 381/ Moreover,
as the ALJ found, respondents have the capacity to manufacture more Sym—Former
Rs, have continued to offer machines for sale in the United States, and have a
commitment to future sales in the United States. 382/ Indeed, the record
indicates that complainant and respondents will continue to.compete for
business in the future.

Based upon the foregoing considerations, we hereby adopt those portions
of the ID relating to the tendency of the accused devices to substantially

injure or destroy the domestic industry.

378/ Corning, slip op. at 17; Certain Combination Locks, Inv. No. 337-TA-45,
USITC Pub. 945 (1979). Although the court's statements in Textron concerning
factors relevant to tendency provide guidance, they are not all inclusive.
Corning, slip. op. at 17.

379/ Textron, 753 F.2d 1019,

380/ ID at 106-109 (FFs 264-282).

381/ See at 114 (FF 306).

id.
382/ See id. 111-112 (FFs 288-293).
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Claims 1, 2, and 10 of the '758 Patent and the Robinson Patent Compared

Claim 1
An apparatus for forming fibrous
webs comprising:

a. first and second continuous
looped foraminous forming wires
which are arranged to converge and
provide an entrance nip for the
reception of web-forming stock;

b. a curved stationary surface
positioned adjacent said entrance
nip;

c. means for supporting said wires
within their respective loops and
moving said wires into said
entrance nip;

Prior Art (Robinson)

The Robinson patent describes apparatus
for forming fibrous webs (Col. 1, 11.
46-58). ‘"Apparatus comprising a first
permeable belt having a web-contacting
side and a water—drainage side, a
second permeable belt having a
web—contacting side and a water
drainage side, said belts being mounted
with portions of said web-contacting

-sides in opposed relation and defining

therebetween a forming zone wherein a
stock mixture is received and formed
into a web. . . ."

Robinson Claim 2, Col. 12, lines
40-45. Fig. 6 describes two forming
wires 11' and 12', which lead around
two breast rolls 13' and 14' and
converge to form entrance nip.
lines 64-75%, Col. 6, lines 1-13.

Col. 5,

"a permeable curved [stationary]
supporting surface Robinson Claim 9,
col. 13, line 66 (emphasis supplied);
Claim 10, col. 14, line 3. Figure 6 of
Robinson, which represents an alternate
embodiment of Figures 1-5, includes
grating element 21', which incorporates
edges 30 and 31 of Figure 4. Col. 5,
lines 59-64; Col. 4, lines 53-7%.

These blades may be adjusted in
curvature to control the rate of belt
convergence including a convex curve.
Col. 4, lines 53-75. See also Fig. 8,
215' and col. 11, lines 23-24.

"Conventional impervious breast
rolls". Robinson, Fig. 6, 13', 14’';
col. 5, line 67.
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d. said forming wires being "In a method of forming papér, the steps
arranged to travel over said comprising moving a pair of permeable
stationary curved surface down- paper-forming members in closely-spaced
stream of said entrance nip apart paper-making relation at

while having stock therebetween, substantially the same direction

through a paper—forming zone,
introducing a paper stock between said
members, training at least one of said
members in a curved path in said
forming zone about a permeable curved
supporting surface, maintaining said
supporting surface stationary, and
withdrawing water from said stock
through said supporting surface to
facilitate formation of said stock into
& paper web."

Robinson Claim 9, Col. 13, lines 59-69
(emphasis supplied). This is shown in
Figure 6 as grating 21' which is
downstream from the commencement of
entrance nip formed by 10' and 11'.
Figure 8, 215' Col. 11, lines 23-34,.

e. a rotary cylinder, “a roll having & surface defining a
foraminous sheet opposable to the water
drainage side of one of said belts
through at least a portion of said
forming zone." Robinson Claim 2, Col.
12, lines 46-49; Figure 6, Roll C; Col.
5, lines 71-79.

f. said wires traveling around a Wires 11' and 12' travel around part of
part of the periphery of said the periphery of roll C immediately
rotary cylinder immediately following stationary forming surface
following the stationary forming 21'. Figure 6; Col. 6,

surface, with said surface and said lines 67-67.

cylinder being on the same side of
said wires;



g. said stationary curved surface
having a relatively large radius of
curvature:

h. the first wire being free of
restraining means on its outer
surface opposite said rotating
cylinder;

i. said wires arranged for
traveling at a speed so that the
stock is dewatered centrifugally;
through the first wire.

3

[4
"At least one of said members [is
trained] in a curved path in said
forming zome about a permeable curved
supporting surface." Robinson Claim 9,
Col. 13, lines 63-69. This surface is
depicted in Figure 6 as surface 21°',
which is shown as a durve of infinite
radius or may have a surface curved as
described in b, supra. This curved
surface is shown in Figure 8 as grating
assembly 215' with blades 216', which
are "convexly cylindrically curved
about at least one horizontal axis."
Col. 11, lines 27-28. Figure 8. The
arc of the grating assembly 215' is
about 20°. Col. 11, lines 41-44;
Figure 8. 1/

Figure 6, 11'. See also Figure 8',
208'; TR 271, lines 17-19 (Waller).

Wires travel at speeds of about 2000
feet per minute. Robinson, Col. 10,
lines 38—40. Wires or permeable belts
10' and 11' wrap Roll C, Figure 6 in an
arc of about 15°, Robinson Col. 5,
line 73. Roll C, a cellular or other
open roll, may or may not include a
suction means shown as S in Fig. 6.
Col. 8, lines 51-52. The 15° wrap of
the wires around roll C is sufficient
to exert centrifugal force upon the
material between the wires or belts,
and, if the vacuum in Roll C were
omitted, the water would continue in a
straight path causing some centrifugal
watering to occur at Roll C.

TR 266-268, 273-275, 297-301 (Waller);
TR 1086-1087, 1158-1160 (Testimony of
Otto Kallmes).

1/ See also TR 271, lines 14-16 (Testimony of Michael Waller).



Claim 2

2. An apparatus as defined in
claim 1 wherein the first wire
passes over a roll for guiding it
into said entrance nip.

Claim 10

An apparatus for forming a fibrous
web comprising;
first and second continuous
looped foraminous forming wires
which are arranged to converge

and provide an entrance nip for'

the reception of web-forming
stock;

a curved stationary surface
positioned adjacent said entrance
nip;

means for supporting said wires
within their respective loops and
moving said wires into said
entrance nip;

said forming wires being arranged
to travel over said stationary
curved surface downstream of said
entrance nip while having stock
therebetween;

a rotary cylinder positioned
downstream in close-working
relation with said curved
stationary surface to define a
continuous bi-radii curved path of
wire travel having a first radius
of curvature substantially larger
than a second radius of curvature;

4

Prior Art (Robinson)

fAnticipatory art as described above
with theaddition of Roll 13' of Figure
6, which is a conventional impervious
breast roll. Robinson Col. 5, lines
65-67.

Prior Art (Robinson)

Anticipatory art as described in Claim
1(a) above.

Anticipatory art as described in Claim
1(b) above.

Anticipatory art as described in Claim
1(c) above.

Anticipatory prior art as described in
Claim 1(d) above.

Roll C, Figure 6 of Robinson is
positioned downstream of curved
stationary surface 21', in & close—
working relationship with said surface,
to define a continuous bi-radii curved
path of wire travel having a first
radius of curvature substantially larger
than the second radius of curvature.

See also TR 270-271, 275-76 (Waller);



said wires traveling around a part
of the periphery or said rotary
cylinder immediately following the
stationary curved surface, with
said statiomary surface and said
rotary cylinder being on the same
side of said wires,;

the first wire being free of
restraining means on its outer
surface opposite said rotary
cylinder;

said wires arranged for traveling
at a speed so that the stock is
dewatered centrifugally through
the first wire.

5
Anticipatory prior art as déscribed in
Claim 1(f) above.

Anticipatory prior art as described in
Claim 1(h) above.

Anticipatory prior art as described in
Claim 1(i) above.
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Claims 1-3, 7, 8, 10 and 11 of the ‘758 Patent Compared With

the Combined Robinson and Means Prior Art References 2/

Claim 1

An apparatus for forming fibrous
webs comprising:

a. first and second continuous
looped foraminous forming wires
which are arranged to converge and
provide an entrance nip for the
reception of web—forming stock;

Robinson and Means Prior Art
References 3/

"Apparatus comprising a first permeable
belt having a web—contacting side and a
water-drainage side, said belts being
mounted with portions of said web-
contacting sides in opposed relation
and defining therebetween a forming
zone wherein a stock mixture is
received and formed into a web."
Robinson Claim 2, Col. 12, lines

40-45. Fig. 6 describes two forming
wires 11' and 12', which lead around
two breast rolls 13' and 14' and
converge to form entrance nip. Col. 5,
lines 64-75, Col. 6, lines 1-13.

A paper-making wet—end machine
comprising the combination of first and
second foraminous elements movable in
substantially parallel paths at
substantially the same velocity in
contact with and on opposite sides of an
inchoate paper web through at least a
part of a forming zone. Means, Claim 1,
Col. 8, lines 23-28. In Means, Figure 1,
the first and second foraminous elements
(which may be wire or nylon belts) 26 or
30 and 28 pass over lower and upper
breast rolls. Means, Col. 2, lines
63-72; Col. 3, lines 1-11. "A wide flat
stream of paper stock 19 is ejected at
high speed from a slice 20, the 'wide'
dimension of the stream extending into
the plane of the figure. The stock 19 is
directed between lower and upper breast
rolls 22, 24 rotatably mounted in a
spaced-apart relation with respect to
each other." Means, Col. 2, lines 63-68.

2/ We note that the ALJ determined that "essentially all of the material
elements of the '758 patent can be located in the prior art." 1ID at 132.

3/ The Means patent took into account the problems addressed by the Robinson
patent and, indeed, the invention of Robinson itself, application for which

was co-pending with that for Means.

See Means, col. 3, lines 32-35.



b. & curved stationary surface
positioned adjacent said entrance
nip;

c. means for supporting said wires
within their respective loops and
moving said wires into said
entrance nip;

7 .

( .
"a permeable curved supporting surface"
Robinson Claim 9, col. 13, line 66 o
(emphasis supplied); Claim 10, col. 14,
line 3. See also Fig. 8, 215', col. -

11, lines 23-24.

In a forming box for mounting on a
paper-making machine to facilitate the
making of paper, said box having a
surface operatively associated with a
foraminous paper—forming element moving
in a given direction, the improvement
comprising the combination of

(a) a plurality of blade means

having edges extending
transversely of said direction
of movement and assisting in
the definition of said surface,
said surface being
(i) permeable,
(ii) stationary, and
(iii) curved in said
direction of movement;
Means Claim 2, Col. 8, lines 40-50. 1In
Means, Figure 1, this is curved surface
33 over curved forming box 32. Means,
Col. 3, lines 12-35.

"Conventional impervious breast
rolls". Robinson, Fig. 6, 13', 14';
col. 5, line 67.

Lower and upper breast rolls 22 and
24, respectively. Means, Col. 2, lines
6669, Figure 1.
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d. said forming wires being "In a method of forming paper, the steps
arranged to travel over said comprising moving a pair of permeable
stationary curved surface down— paper-forming members in closely-spaced
stream of said entrance nip apart paper-making relation at
while having stock therebetween, substantially the same direction

through a paper-forming zone,
introducing a paper stock between said
members, training at least one of said
members in & curved path in said
forming zone about a permeable curved
supporting surface, maintaining said
supporting surface stationary, and
withdrawing water from said stock
through said supporting surface to
facilitate formation of said stock into
a paper web.

Robinson Claim 9, Col. 13, lines 59-69
(emphasis supplied); Figure 8, 215'
Col. 11, lines 23-34,

"The elements 26, 28, 30 are
trained about the open, curved surface
33 of the forming box 32 in such a way
that the forming box 32 assists in the
establishment of a convergence between
the movable paper-forming foraminous
element 26 and the movable foraminous
drainage element 30 on the one hand and
the paper-forming foraminous element 28
on the other. As noted above, the
surface 33 of the forming box 32
adapted to contact the movable
foraminous drainage element 30 (or if
the element 30 is not employed, the
movable paper-forming foraminous
element 26) is curved." Means, Col. 3,
lines 17-26; Figure 1.

e. & rotary cylinder, “a roll having a surface defining a
foraminous sheet opposable to the water
drainage side of one of said belts
through at least a portion of said
forming zone." Robinson Claim 2, Col.
12, lines 46-49; Figure 6, Roll C; Col.
5, lines 71-79.

a vacuum break roll 50 rotatable
about its axis." Means, Col. 4, line
5; Figure 1.



f. said wires traveling around a
part of the periphery of said
rotary cylinder immediately
following the stationary forming
surface, with said surface and said
cylinder being on the same side of
said wires;

g. said stationary curved surface
having a relatively large radius of
curvature:

9

t
Wires 11' and 12' travel around part of
the periphery of roll C immediately
following stationary forming surface
21'. Figure 6; Col. 6,
lines 67-67.

The foraminous elements 26, 28 and
30 wrap Roll 50 at an angle of about
6°. Means Col. 4, lines 51-56; Figure
1. Roll 50 is immediately downstream
from and on the same side of the wire
as the curved stationary surface 33
depicted in Figure 1. 4/

"At least one of said members [is
trained] in a curved path in said
forming zone about a permeable curved
supporting surface." Robinson, Claim
9, Col. 13, lines 63-69. This curved
surface is grating assembly 215' with
blades 216', whicth are "convexly
cylindrically curved about at least one
horizontal axis." Col. 11, lines
27-28. Robinson, Figure 8. The arc of
the grating assembly 215' is about

20°. Robinson, Col. 11, lines Al-44;
Figure 8. 5/

"In & cross action taken in the
plane of Figure 1, the curve described
by the surface 33 may be part of a
circle, parabola, hyperbola, or sine
wave, or it may be a French curve or
some other curve. In a typical case,
the curve is part of a circle, which
means that the surface 33 itself
describes part of a cylinder. The
surface 33 preferably curves through an
arc of about 20° as disclosed in the
co-pending Robinson application Ser.
No. 311,278 referred to above." Means,
Col. 3, lines 26-34. ID 60-70 (FF 140).

4/ The existence in Means of suction boxes 38, 40, 42 and 44 do not
interfere with the "immediately downstream" requirement of Claim 1(f) of the

Parker '758 patent.

Means, Figure 2.

The '758 patent teaches that the actual

spacing between the curved stationary surface and the rotary cylinder is not
critical and that other dewatering elements may be spaced between these two

elements.
surface) and 52 (roll).

Parker Col. 8, lines 70-75; Figure 3, 71 (curved stationary

5/ See also TR 271, lines 14-16 (Waller).



h. the first wire being free of
restraining means on its outer
surface opposite said rotating
cylinder;

-

i. said wires arranged for
traveling at & speed so that the
stock is dewatered centrifugally
through the first wire. ‘

10

]
Figure 6, 11'. See also Figure 8°',
208'; TR 271, lines 17-19 (Waller).

The first wire 28 of Figure 1 of Means
is free of a restraining means on its
outer surface opposite rotating
cylinder 50. Means Col. 4, lines
61-65. See also Means Col. 4, lines
42-43 (Roll 54, Figure 1 is somewhat
downstream of Roll 50).

Wires travel at speeds of about 2000
feet per minute. Robinson, Col. 10,
lines 38-40. Wires or permeable belts
20' and 21' wrap Roll C, Figure 6 in an
arc of about 15°. Robinson Col. 5,
line 73. Roll C, a cellular or other
open roll, may or may not include a
suction means shown as S in Fig. 6.
Col. 8, lines 51-52. The 15° wrap of
the wires around roll C is sufficient
to exert centrifugal force upon the
material between the wires or belts,
and, if the vacuum in Roll C were
omitted, the water would continue in a
straight path causing some centrifugal
watering to occur at Roll C.

TR 273~275, 266-268, 297-301 (Waller);
TR 1086-1087, 1158-1160 (Kallmes).

Centrifugal dewatering is inherent in
the structure disclosed in Means as
manufactured in the St. Francisville,
PM 2 paperforming machine. TR 788-94;
832-833, 836 (Testimony of J. A.
Means); ID 71 (FFs 243-44),

Dewatering occurs centrifugally through
top wire 28 as it passes over curved
grating 33 of Figure 1. TR 865
(Means); TR 709, 749 (Testimony of Paul
J. Thoma).



Claim 2

2. An apparatus as defined in
claim 1 wherein the first wire
passes over a roll for guiding it
into said entrance nip.

Claim 3

An apparatus as defined in claim 2
including means for adjusting said
roll relative to the entrance nip.

Claim 7

An apparatus for forming fibrous
webs as defined in claim 1
including means for separating the
first wire from the second wire
following the rotary cylinder with
the web being carried on the second
wire.

11

Prior art as described above with the
addition of Roll 13' of Figure 6, which
is & conventional impervious breast
roll. Robinson, Col. 5, lines 65-67.

Top wire 28 passes over top breast roll
24 of Figure 1 of means for guiding the
wire into the forming zone. Means,
Col. 2, lines 63-69.

Breast rolls 13' and 14' of Figure 6 of
Robinson are "adjustably elevated."
Robinson, col. 5, lines 68-95,

Prior art as described above with the
addition of the spacing of the breast
rolls 22, 24 with respect to each other
of the points of their respective
circumferences closest to each other
may be varied. #eans, Col. 2, lines
70-73; see also Col. 3, lines 1-7 and
16-22.

Prior art as noted in Claim 1 above
with the addition of: '"means adjacent
to said first foraminous element for
training said first foraminous element
through an arc of about 6° and
separating said first foraminous element
from said second foraminous element,
said first foraminous element
approaching said training means at an
angle 3° above the horizontal and
departing from said training means at
an angle 3° below the horizontal and
said seond foraminous element being
free of restraining means at the locus
of separation of said first and second
foraminous element, whereby said paper
web is separable from one of said
foraminous elements integrally and
without being crushed.”" Means, Claim
1, Col. 8, lines 18-34,



Claim 8

An apparatus for forming fibrous
webs as defined in claim 7
including & web transfer means
positioned downstream of the
rotary cylinder and in working
relation with the second wire for
transferring the web away from
said second wire.

Claim 10

A device as described in Claim
1(a)-(d) and (f)—-(i) above with
the addition of:

a rotary cylinder positioned
downstream in close-working
relation with said curved
stationary surface to define a
continuous bi-radii curved path of
wire travel having a first radius
of curvature substantially larger
than a second radius of curvature;

12

The embodiment of this clai; is found
in Figure 1 of Means at roll 54
following Roll 50 where the web is
carried solely on wire 26. See also
Means, Col. 4, lines 57-69.

Inherently taught by the invention in
both Means and Robinson in which the
web must be transferred from the bottom
wire to the press section. The typical
paperforming apparatus at the time of
Robinson included a means for
transporting the web from the forming -
section to the press section for
further processing. See Robinson, Col.
1, lines 29-30.

In addition, Means teaches that there
must be an arrangement working with
second wire 26 or 30 to provide for
separation of the first wire 28 without
crushing the formed web. Col. 5, lines
25-33. By inference, the web is
removed then from the second wire 26 or
30 to be transfarred into the press
section from the former.

Prior art as described in Claim 1 above
with the addition of: :

Roll C, Figure 6 of Robinson is
positioned downstream of curved
stationary surface 21', in a close-
working relationship with said surface,
to define a continuous bi-radii curved
path of wire travel having a first
radius of curvature substantially larger
than the second radius of curvature.

TR 275-76 (Waller).



Claim 11

An apparatus for forming fibrous
webs as defined in claim 10
wherein the curved stationary
surface is a substantially water—
permeable surface defined by a
plurality of lomgitudinally spaced
generally transverse wire~
contacting relatively thin edges,
the longitudinal contours of said
wire—-contacting edges defining the
curve of said surface.

13

[
Roll 50 of Means Figure 1 is positioned
downstream of curved survace 33 in a
close—working relationhip with that
surface. See, @.9., Means, Col. 4,
lines 70-75; Col. 5 lines 1-7. The
wires travel over curved surface 33 of
Figure 1 in a 20° arc followed by Roll
50 in a 6° arc. Means, Col. 3, lines
63-65.

Prior art as described in Claim 10
above with the addition of:

In a forming box for mounting on a
paper—-making machine to facilitate the
making of apaper, said box having a
surface operatively associated with a
foraminous paper—-forming element moving
in a given direction, the improvement
comprising the combinations of
(a) a plurality of blade means having
edges extending transversely of
said direction of movement and
assisting in the definition of
said surface, said surface being
(i) permeable,
(ii) stationary, and
(iii) curved in said direction
of movement.
Means, Claim 2, Col. 8, lines 40-51.

Figures 2-5 of Means show in detail one
form of curved forming box constructed
in accordance with the invention.
Figure 2 shows a first plurality of
blades 74 disposed on the right half of
the box as seen in the figure, and a
second plurality of blades 76 disposed
on the left half of the box. The
blades 74 and 76 may be about 1/16 of
an inch or less thick in a “"transverse"
direction parallel to the plane of
stock flow and substantially transverse
of the "longitudinal" direction or
direction of stock flow. The latter
direction is indicated by the arrow at
the bottom of the figure.
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Claims 1-4, 7, 8, 10 and 11 of the '758 Patent Compared

With the Justus French Patent, Means and Lee

Prior Art References In Combination 6/

Claim 1

fAn apparatus for forming fibrous
webs comprising:

a. first and second continuous
looped foraminous forming wires
which are arranged to converge and
provide an entrance nip for the
reception of web-forming stock;

Justus, Means, and Lee Prior art
References 7/

A paper-making wet-end machine
comprising the combination of first and
second foraminous elements movable in
substantially parallel paths at
substantially the same velocity in
contact with and on opposite sides of
an inchoate paper web through at least
a part of a forming zone. Means, Claim
1, Col. 8, lines 23-28. In Means,
Figure 1, the first and second
foraminous elements (which may be wire
or nylon belts) 26 or 30 and 28 pass
over lower and upper breast rolls.
Means, Col. 2, lines 63-72; Col. 3,
lines 1-11. "A wide flat stream of
paper stock 19 is ejected at high speed
from a slice 20, the 'wide' dimension
of the stream extending into the plane
of the figure. The stock 19 is
directed between lower and upper breast
rolls 22, 24 rotatably mounted in a
spaced-apart relation with respect to
each other." mMeans, Col. 2, lines
63-68. ‘

6/ We note that the ALJ determined that "essentially all of the material
elements of the '758 patent can be located in the prior art." ID at 132.

7/ The Justus French ‘patent No. 1,473,988 issued February 15, 1967, (RX-100)
is comparable to British Patent No. 1,129,893 (RX-147).



b. a curved stationary surface
positionad adjacent said entrance
nip;

15

{
The Justus French patent relates to the
art of forming paper webs. RX-100, p.
1, lines 16~17, RX-147, p. 1, lines
14-15. Figure 2 of Justus shows first
and second continuous looped forming
elements, one of which is wire 211 and
the other a porous felt 220. RX-100,
p. 8, lines 27-22; p. 11, lines 5-26;
p. 12, lines 1-26; p. 13, lines 1-22.
Lee teaches the substitutability of
wires and felts depending upon the
nature of the drainage rate desired.
Lee, Col. 5, lines 14-22, 42-48.

fForming elements 220 and 211 of Justus
Figure 2 are arranged to form an
entrance nip for the reception of
web—-forming stock from the headbox jet
slice 216. RX-147, p. 4, line 85-91;
p. 5, lines 20-47; RX-100, p. 11, lines
7-9; p. 12, lines 24-26; p. 13, lines
1-14, It should be further noted that
Justus refers to the felt described in
220 of Figure 2 also as an "upper
porous belt" without limitation as to
material of this web carrying element.
RfRX-100, p. 8, lines 17-18; RX-147, p.
3, lines 114-116.

\In a forming box for mounting on a
paper-making machine to facilitate the
making of paper, said box having a
surface operatively associated with a
foraminous paper-forming element moving
in a given direction, the improvement
comprising the combination of

(a) a plurality of blade means
having edges extending
transversely of said direction
of movement and assisting in
the definition of said surface,
said surface being

(i) permeable,

(ii) stationary, and

(iii) curved in said

direction of movement;
Means Claim 2, Col. 8, lines 40-50. In
Means, Figure 1, this is curved surface
33 over curved forming box 32. Means,
Col. 3, lines 12-35,



c. .means for supporting said wires
within their respective loops and
moving said wires into said
entrance nip.

d. said forming wires being
arranged to travel over said
stationary curved surface down-
stream of said entrance nip
while having stock therebetween,

16
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An arcuate convex face in the
substantial vicinity at which the stock
jet is fed into the wire reach.

Justus, Claim 1; RX-147, p. 9, lines
48-53; RX-100, p. 22, lines 16-25.

Figure 2 of Justus depicts a curved
stationary surface 240 which is
positioned adjacent an entrance nip
with the entrance nip terminating on
the shoe 240 and having one side of the
nip shaped by the shoe 240. RX-100, p.
11, line 29; p. 14, line 11-28; RX-147,
p. 4, lines 88-91, 101-107.

Lower and upper breast rolls 22 and 24,
respectively. Means, Col. 2, lines
66-69; Figure 1.

-Rolls 231, 232, 233, 212 shown in

Justus figure 2 support wire 211 and
felt 220 within their respective loops
and for moving these wires into said
entrance nip. RX-100, p. 11, lines
5-7, 15-19; p. 12, lines 3-15; RX-147,
p.- 4, lines 85-88.

"The elements 26, 28, 30 are
trained about the open, curved surface
33 of the forming box 32 in such'a way
that the forming box 32 assists inthe '~

establishment of a convergence between < °

the movable paper—forming foraminous
element 26 and the movable foraminous
drainage element 30 on the one hand and

. the paper—forming foraminous element 28

on the other. As noted above, the
surface 33 of the forming box 32
adapted to contact the movable
foraminous drainage element 30 (or if
the element 30 is not employed, the
movable paper-forming foraminous
element 26) is curved." Means, Col. 3,
lines 17-26; Figure 1.
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In figure 2, wire 211 and felt 220
travel over curved stationery surface
240 downstream of the entrance nip
while having stock there between, with
the entrance nip terminting in the
convergence region or zone R-200 on
shoe 240. RX-100, p. 11, lines 9-15,
24-27; p. 13 lines 1-22; RX-147, p. 4,
lines 129-30, p. 5, lines 1-6.

e. a rotary cylinder, YA vacuum break roll 50 rotatable
about its axis." Means, Col. 4, line
5, Figure 1. .

Roll 232 of figure 2 of Justus is a
“"rotary cylinder." RX-100, p. 13,
lines 4-22; RX-147, p. 5, lines 50-51.

f. said wires traveling around a The foraminous elements 26, 28 and

" part of the periphery of said 30 wrap Roll 50 at an angle of about
rotary cylinder immediately 6°. Means Col. 4, lines 51-56; Figure
following the stationary forming 1. Roll 50 is immediately downstream
surface, with said surface and said from and on the same side of the wire
cylinder being on the same side of as the curved stationary surface 33
said wires; depicted in Figure 1. 8/

In Justus Figure 2, wire 211 and felt
220 with web W-200 therebetween travel
through a relatively sharp curve
defined by roll 232 which is on the
same side of wire 211 as the curved
surface 240. RX-100, p. 13, lines
14-22; RX-147, p. 5, lines 46-57.

8/ The existence in Means of suction boxes 38, 40, 42 and 44 do not
interfere with the "immediately downstream" requirement of Claim 1(f) of the
Parker '758 patent. Means, Figure 2. The '758 patent teaches that the actual
spacing between the curved stationary surface and the rotary cylinder is not
critical and that other dewatering elements may be spaced between these two
elements. CX-1 (Parker), Col. 8, lines 70-75; Figure 3, 71 (curved stationary
surface) and 52 (roll).



g. said stationary curved surface
having a relatively large radius of
curvature:

-

h. the first wire being free of
restraining means on its outer
surface opposite said rotating
cylinder;

i. said wires arranged for
traveling at a speed so that the
stock is dewatered centrifugally;
through the first wire.

18
¢

"In a cross action taken in the
plane of Figure 1, the curve described
by the surface 33 may be part of a
circle, parabola, by-parbola, or sine
wave, or it may be a French curve or
some other curve. In a typical case,
the curve is part of a circle, which
means that the surface 33 jitself
describes part of a cylinder. The
surface 33 preferably curves through an
arc of about 20° as disclosed in the
co—pending Robinson application Ser.
No. 311,278 referred to above." Means,
Col. 3, lines 26-34. 1ID 60-70 (FF140).

The shoe 240 is curved initially to
receive the downwardly travelling felt
22 and then is curved to conform with a
generally parabolic curve. The shoe
240 causes the formation of a region of
convergence R-200 which is relatively
long indicating a large degree of
curvature. RX-100, p. 22, lines 1519,
p. 12, lines 9-15, p. 13, lines 6-13;
RX-147, p. 4 lines 101-107, 129-30, p.

., lines 2046, '

The first wire 28 of Figure 1 of Means
is free of a restraining means on its
outer surface opposite rotating
cylinder 50. Means Col. 4, lines
61-65. See also Means Col. 4, lines
42-43, Roll 54, Figure 1 is somewhat
downstream of Roll 50.

First wire 211 is free of restraining
means on its outer surface opposite
roll 232, RX-147, Figure 2.

Centrifugal dewatering is inherent in
the structure disclosed in Means as
manufactured in the St. Francisville,
PM 2 paperforming machine. TR 788-94;
832-833, 836 (Means); ID 71 (FFs
243-44),

Dewatering occurs centrifugally through
top wire 26 as it passes over curved
grating 33 of Figure 1. TR 865
(Means); TR 709, 749 (Thoma).



Claim 2
2. An apparatus as defined in
claim 1 wherein the first wire

passes over a roll for guiding it
into said entrance nip.

Claim 3

An apparatus as defined in claim 2

including means for adjusting said .

roll relative to the entrance nip.
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In Justus, water is eliminated beyond
the forming zone by the combined action
of gravity and centrifugal force.
RX-100, p. 23, lires 10-11, 21-23;
RX-147, p. 9, lines 88-94. The longer
convergence region R-200 allows for
high speeds of production with drainage
comparable to slower machines. The
elimination of residual water is
“"advantageous favored by centrifugal
force" as the forming elements wrap
roll 232. RX-100, lines 26-22; RX-147,
p. 5, lines 20-57,.

Top wire 18 passes over top breast roll
24 of fFigure 1 of means for guiding the
wire into the forming zone. Means,
Col. 2, lines 63-69.

The prior art of Justus in view of Lee
is described in connection with claim 1
with the additicn of breast roll 212 of
fFigure 2 of Justus, which guides wire
211 into the entrance nip. RX-147,
Figure 2.

Prior art as described above with the
addition of the spacing of the breast
rolls 22, 24 with respect to each other
of the points of their respective
circumferences closest to each other
may be varied. Means, Col. 2, lines
70~73; see also Col. 3, lines 1-7 and
16-22.

The prior art of Justus in view of Lee
as discussed in connection with Claim 2
with the addition of breast roll 212 of
Figure 2 of Justus. RX-147, Figure 2.
the adjustability of roll 212 relative
to the entrance nip is expressly taught
by Means and known to persons of
ordinary skill in the art. Means, col.
2, lines 70-73; TR 277-78.



Claim 4

An apparatus as defined in Claim 1
wherein said wires wrap a guide
roll after leaving the rotary
cylinder with the first wire
engaging said guide roll.

Claim 7

An apparatus for forming fibrous
webs as defined in claim 1
including means for separating the
first wire from the second wire
following the rotary cylinder with
the web being carried on the second
wire.

20

The prior art of Justus in view of Lee
as described in connection with Claim 1
with the addition of roll 213 of Figure
2 which is wrapped by elements 211 and
220 after leaving rotary roll 232.
RX-100, p. 14, lines 1-5; RX-147, p. 5,
lines 60-70.

Prior art as noted in Claim~1 above

with the addition of: ‘'"means adjacent
to said first foraminous element for
training said first foraminous element
through an arc of about 6° and
separating said first foraminous element
from said second foraminous element,

said first foraminous element A
approaching said traxnxng means’ at_qn ¢7xg

_ angle 3° above the horizontal and

departing from said training means at
an angle 3° below the horizontal and
said seond foraminous element being
free of restraining means at the locus
of separation of said first and second
foraminous element, whereby said paper
web is separable from one of said
foraminous elements integrally and
without being crushed." Means, Claim
1; Col. 8, lines 18-34,

The embodiment of this claim is found
in Figure 1 of Means at roll 54
following Roll 50 where the web'is
carried solely on wire 26. See also
Means, Col. 4, lines 57-69.

Prior art Justus in view of Lee as
discussed under Claim 1 with the
addition of guide roll 233 of figure 2
where felt 220 and wire 211 are
separated following the rotary
cylinder. Felt 220 and the web W-200
are there separated from wire 211.
RX-100, p. 14, lines 5-7; RX-147, p. 5,
lines 70-75.



Claim 8

An apparatus for forming fibrous
webs as defined in claim 7
including a web transfer means
positioned downstream of the
rotary cylinder and in working
relation with the second wire for
transferring the web away from
said second wire.

Claim 10

A device as described in Claim
1(a)=-(d) and (f)-(i) above with
the addition of:

a rotary cylinder positioned
downstream in close—working
relation with said curved
stationary surface to define a
continuous bi-radii curved path of
wire travel having a first radius
of curvature substantially larger
than a second radius of curvature;

21

Inherently taught by the invention in
both Means in which the web must be
transferred from the bottom wire to the
press section. The typical paperforming
apparatus at the time of Means included
a means for transporting the web from
the forming section to the press

section for further processing.

In addition, Means teaches that there
must be an arrangement working with
second wire 26 or 30 to provide for
separation of the first wire 28 without
crushing the formed web. Means, Col.
5, lines 25-33. Thus, by inference,
the web is removed from the second wire
26 or 30 to be transferred into the
press section from the former.

Prior art as described in Claim 7 above
with the addition of roll 422 of Figure
4 of Justus, which shows the web W-400
being drawn away from upper felt belt
420. Justus, Figure 4. In fact, such
web transfer means were well-known to
persons of ordinary skill in the art.
TR 280 (Waller).

Prior art as described in Claim 1 above
with the addition of:

Roll 50 of Means Figure 1 is positioned
downstream of curved surface 33 in a
close—working relationhip with that
surface. See, e.9., Means, Col. 4,
lines 70-75; Col. 5 lines 1-7. The
wires travel over curved surface 33 of
Figure 1 in a 20° arc followed by Roll
50 in a 6° arc. Means, Col. 3, lines
63-65.



Claim 11

An apparatus for forming fibrous
webs as defined in claim 10
wherein the curved stationary
surface is a substantially water—
permeable surface defined by a
plurality of longitudinally spaced
generally transverse wire-
contacting relatively thin edges,
the longitudinal contous of said
wire—contacting edges defining the
curve of said surface.

22

t
In Figure 2 of the Justus French
patent, rotary cylinder roll 232 is
downstream of curved stationary surface
240 in a close working relationship
therewith. The region of convergence
R-200 is a relatively long parabolic
curve followed by the smaller radius of
roll 232 to define a continuous A
bi-radii path. RX-100, p. 12, lines
9-12, p. 13, lines 17-18, RX-147, p. 4,
lines 101-107; p. 5, lines 35-57.

Prior art as described in Claim 10
above with the addition of:

In a forming box for mounting on a
paper-making machine to facilitate the
making of apaper, said box having a
surface operatively associated with a
foraminous paper—forming element moving
in a given direction, the improvement
comprising the combinations of
(a) a plurality of blade means having
edges extening transversely of
said direction of movement and
assisting in the definition of
said surface, said surface being
(i) permeable,
(ii) stationary, and
(iii) curved in said direction
of movement.
Means, Claim 2, Col. 8, lines 40-51.
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!
Figures 2-5 of Means show in detail one
form of curved forming box constructed
in accordance with the invention,
Figure 2 shows a first plurality of
blades 74 disposed on the right half of
the box as seen in the figure, and a
second plurality of blades 76 disposed
on the left half of the box. The
blades 74 and 76 may be about 1/16 of
an inch or less thick in a “transverse"
direction parallel to the plane of
stock flow and substantially transverse
of the "lomgitudinal” direction or
direction of stock flow. The latter
direction is indicated by the arrow at
the bottom of the figure.
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ABSSTRACT OF THE DISCLOSLRE

Am‘o-n‘nubmkh;mluuh'qﬁp
auiti-ply or single-ply webs sherem & web mock is div
pimnuiptmmmmu-pnu
wrenped 10 converge with ORe sRother over guide ¢ie-
swats. |a one embodiment 8 plunality of indindual forme
ing KCQUSRCES ar¢ swocisied with g main {ormng wire
for receiving succevsive pligs and merging the same to-
peiher a1 each sequence. In another embodiment a ungie
fuming wguence i svwocialed with 8 mck-up felt for
removal of the ply from (he forming sequence. At each
wuence 3 head hox means discharger wed sioch between
rem wnes wpnnried by spaced hreast solls defining the nip

t

wiched betucen the wires. [n one aspect of the invennoa,
a satwwney curved wiriace and 8 rotary cyhinder are powe
spnrd on 1he wame dale of the wires 10 puide the wiree
me peneral pargiieliom. The wationary wmelace and the
roll coming 10 define 8 bi-radii path of wire travel hawe
ing 8 fArwt radivy of cwurveture larper 1han the «econd
radns of curvelure. The msionary surface is waser m-
rermeabie or permeabie and includes surfaces having a
deicrrauag radius of curvature W the direcuion of wire
travel. The rotary cylinder includes wlid rolls, open reile
ond wction rolts. The head dox mesns includes mructuresy
contaming & plurality of AexiMg trailing elements thereis
defimng therehetweesn chonnels comverging g the diree.

uoe of the nip for producing » stream having o relstively -

fow deeree of turbulence and o relstively high degree of
dnperuon,

CROSS-REFERENCE TO RELATED APPLICATIONS
This = 8 comtinuation-is-part applicsiion of owr ¢
pending U S. Ser. Nas. 792,712, flled Jan. 21. 1969, now

shaminned, and Ser. No. 795,934, flied Feb. ), 1949, now
shimioned,

RACKGROUND OF THE INVENTION
Field of the iavention

The invention relaien 19 Aheous web formatinn and
oewe partcniarly 10 improved aprarstve cyuern and
pacenes for fieming fibrows webs from dilyte aqueows
enperuom thereof.

- Prioe ant

In relatively recem years the ont nf weh making. por-
fwiarhy pyper making, hae underpnne 8 sumber of sigmil-
i shvarces in the fieid of weh {nemaune L)
orned forming wire rums for wed (nemanne therehes
reren i cnnirasied 1o e heretofors more convenional
Frdemier-type neh making maching empioying only o
wagle forming wire. Althongh sch twin wire formmg
=i hings have met with limited commercial succew, thew
wxhinee are will in the oage of heing improved and
sarunr aepecte Of the oneration therend and the rewnlting
mality of weh may lenve evmething 16 he Jdevired. nf feaw
B uenain spevific inttances. 1°or exampie, as the speed of

4

™

2

the wed making machine is increased, opetarional JiM-
cukies are ofien encoumered ia CONBICIOA with Jerow-
von of cerain types of sock reauiring rather Mgh dilves
tion. The problems encouniered are not Limised t0 M-
cuhies in control of waler movement (with reeylting “roll-
ing” sml/or “sireaking™) bt inclvde Jiffculies of webd-
sermitivity in aneme speeds. memalure wesr of various com-
ronems, control of preswurg applied 08 the new weh, erc.
Evemially, the imtant invemion provides a mew amd
umque forming srrangement which accommodsies higher
machinery speeds as well as improved quality web se-
made

SUMMARY OF THE INVENTION

The invention penerally compries 8 formiag mechine
Snd cyuem including 5 hesd bo1 messs for providing
8 ribhon-thin jet sream of wed mock ia & given direcios
thorizomal or vertical); twe endiess ooy - ’
arranged 19 trave! in the given direction w o0 9
3 forrmng rone: a breswt roll pocitioned within each
the looned wires 10 define 8 nip theredetwean for recerv-

stream of the hrendt rolls and withun the loop of one of
the wires 10 dewaier the mock ssndwiched beteeen the
"res. ) :

In one embokiment, 8 main forming wirg i gwided
through 3 phurainy of sequencer. each equence having an
individual hesd bozt meane and a8 ausiliary wire converyp
g with the main wire over curved guide elements « o3
wdcvamlhmfumli.tmmaMm
# wHRh preceding piiee. In ane epecific farm af this em-
hrdiment, 1he guije elements compriw 8 larpe diumerer
roll, whnch can e perforsied or imperforaied. positioned
within the loop of the main wire ami having its ower sur-
{ace pantially wrapped Wy the iravehng wires m 2 19 crn>
trifugally dewsier the uock drineen the wiren Ja anoiher
specific form of thin embodiment. the pde elements com-
price 8 wationary (perforsmed or waperforssed) cyrved
wriace followed by 3 roll. both pomiioned withia the
1oop of the MR wiwe w0 3¢ 10 defing 3 continuous bi-radi
curved path of travel having g Arut radive of curvature
larger than the wcond radive of curvature. A porioe of
the outer surfaces of the cratianary surface snd the rofl
i wrapped by the wires 10 centrifugaliv dewater the sand-
wiched vock. The wationary wrface has a comtant radiug
of curvature or a8 decresung radivs of curvature i the
direction of sire travel,

In annther embndiment of the invention. 8 pair of form-
ing wiree are guided through an individual sequence haw
178 3 head hos means and meant eradustly converging the
wiree intn general paraliclism over curved puide ¢'ements
1o centnfueally ilewater the ctock hetugen the wires. A
specific form of the head bor meam includes wallk con
verging e ard 1he mniet opening thereol and g plurality
of fcuible trailing clementy within Ihe head hoz <lice
chamier canverging loward the apening for euiding sque:
o anck 3¢ 8 HINAALNS et uream having & reimvely
low degree of turhu'ence snd 3 reiatively hgh deerer of
diperann int® the nip hetueen the wirex A specific form
of curved guile tlemems compriee a «Rnary curved
wrisce folinwed hy a cviindncal mil, hreh pevitioned
within ihe lnop of nne of the wres hie guiling the wires
theou=h a chaner of iravel direriun 10 centrifurshy de
water ihe wnck Metween the wiree The watipnary wrface
i wlid ne formed of 3 puraliny of hin sdges. the longs-
tudinel comour of which define the detired curver. The
eviimirical rol) is & retntively large dismater dewatering
roll fomm. wction, granved. drilled, exe ). Conch and
Inening rells are pemitioned within the forming rem ler
«PIriing the wek froem one of the wiree and puiding 1he

AFVINE wire In & pick-up wstion for trandering
the web (rom the furming rone. In o specific arranges

i

*
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piIEF DESCRIPTION OF THE DRAWINGS
PIG. | & a8 eaentiah wchemalic slevauonal view show-
...madn-dlonwmmpddo
of sequemum smbodying the iRsast invenion;

: pn“'!
‘L MG 1 s aa messtislly schemaic slevaional we-

$£1G. 4 it 28 ementiatly «hemuii: slevalions! vew e
ing & portion of s web lorming Mmachune waww sl wai'er
® Lhs typs showa in FIG. | bt wtilinag the wmbsvaiusl
ssquences shows & FIG. 3;

FIG. § s a8 suantiaily schemstic slevaimnas! view illwe-
wating & further embudiment of the uvesuss;

FiG. 6 s a8 i

of 3
G. §

FIC. 7 is s saentially schemaic elevanonal partial
view of yot & further monlified arrangemest of Lhe embodi-
ment illustraied at F1G. §; and
- FIG. 8 is assntially 8 whematn elevatwnal view il
trating yet 8 further modificauon of the avesuca.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. | generally indwaten, 33 & 10 & portwa of 8
formung secu0n of 3 twik wire web fo’ Sung Mmeching ¢m-

quence S1; P, coming 1m0 the woned weusass 52, and
P; coming imo the third sequencs S3.

1t wiil be seen that the mais botiom wwe 1. which is
s coaventoaal woven metal fabre wwe (slihough
might be & plastic wire or olher wire (or wecial pur-
poses ) 18 guided, as by breast roil 110 90 23 10 pusy Over
aa niugl large roll 13 (having 3 laspe curved wurfucs)

gl
-}
&

spand &t winch the botiom mas wire
11 s iraveling theough the sequence S1. Ll wili bs wes
that thare is & rench 13¢ of susiiary wue 13 whad
14 w ¢ lyeer guds 10l
punis o Lhe -
ihe WP wue reach
13a & weil 2g the boi1om wire 13). The roils 14 and 1S
the 10p wire reach 13e wanler teenon M ¥ B
} iato the configuraiion showa showt the botiom
wire 11 on the large roll 12 A3 s apperem, the Jefleciod
de i3 {res from resiranuag means i U
sz therswith Opponis the Botom wite I theouzhow
the quadramt Q12 of the largs roll 12 Shunmung Jefleciar
meurg, dicased st 130 amd L1b ot spprorunsiety the Op
couung side of the guiis roll 15 are vhows only whemas
ially, bmt such deflociors Operale 18 Clne-ruaming rele
tios w0 the wires 11 sad 13, 2ad e Rniuily clomly

$
:
b

spaced therefrom 30 28 10 shim woier carrwed slong the To

bach side of such wwres without exertiag CiLnsive prev
surs or bearing force OR the iraveling wirth 8 (he eine
of 3 directios changing guiding iype of comact (or pres-

sure). These typs of shimmers caa aho be mm '

3,726,738
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devicas (not shown) may be pomt:oned beneath each weh
deflecior and wipers 128, 22u. €1C. May he provikn along
e on-comung suie of rois 12, 22 e
gusde roll 14 may than :
L}

L

i

carred Owt A pant by wailer érawe §

73
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H
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wcond wwquencs 33 whch correpend
dexci bt i conarction wub the firm wouencs St ane
designated by the wme reference sumerals 10 the teemy
seres. Thua, the ininial three tuctessive guder ore Jhowe
a8 the 1op roil 34, the lurge roli 123 and ihg lower wiee’
1ol 28 A fresd dilvie 2queows usetiva of caisagind
co-moving wed Shery wull ean from the slue 2is a0 o
high spred sulsamtilly weaiuectional ribbos-thee
siream 1o 1he wpacing 12 et is efleciod iy W
he guwies 24 and 12 serviag 1o bring the w0p sire 13
0o ity close spacing with ihe dOIOM wwe ] o
the large end )2 of ihe regron of coaverpencs whach
dehnes the orming sone F2 for the sew ply that » hewg
formed 18 sequencs $2 and ulumaiely merped ime Un
compouis weh product Py lesviag the weueme S2

As imdxcaieg 18 FIG. |, the arrangemen
the wyuraces S1. S SJ, eic are sxtremely
asflon] & comaleradie smount ;

i
i

the uppar rea of the wire 11,
Sonam wire 8 the wTIAgBent herabows and k o ®
deugnaied fur comavement reference.

I spus of 1he apparest simplicity of the overall u-

sretaln tomiamal sad wem
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A pair of breast rolls 215 aad 316 (opun or oiid) are
2 common plass ia workiag relutioa wmth
1a. The breast rolly 318 and 216 are

veruical plane and that ons or the ather
be aligned 30 23 10 have its axes along the generaily pas.
allel but Jiffereat veruical or horizontal planes The spac-
ing between the surfacey of such rolls actually defines the
830 G and nes the roll axinl alignment. The me-sresm

'é
L |
:
i

revpectively
119, 221 and
and 216w 0

of coavenignce, the

wirg and
ereme Jesignation
prasd of twonzs, mesl, copper,
surands woves in 38 Oped etk
The forming wirrs may also be formed
diffcsent materials combined 1o yisid certain wpecific char-
scleristica, is. weaf, sresch, weight, stresgih, dewaisning
characiarintica, se.

Whie it s previously indicated 1hat the st-wiaam of
wock impinges int0 1he §ap G between the rolis 318 and

cecd char om it thg gl MICAED BMAREY T3

3,726,758

on the surfaces of the founing wures F, snd F,
travel over ihe roils 118 und 216 and that the
coniacts one of the wires, is. F, before the siber.
waigring occurs at the off-running side of the roli 21§
316 by ementially s drainage phenomens wihows
“pumping” by the rolls. Pummag w gencrelif Jehad
e scuon of 3 diverging »0iid suiface achng o 8
or sewiy (orming web)

ol least purual
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1Y
throuzh the forming cones, ie. 1 8 9Ot assOcIWed wub
sny clements which would prevent water from bemg e
through us 1aner swrfece. In the
here divsiraied. wire gude 318 is showa &3 bnng saer
mpeymeahig, however, 83 wiil e dincuiied B relonms
o FIG. 7. & may aho be waler-permesdla. The oo
erally clougnied i vaiure of the wire gunis 318 slvm
ihe appicsiion of “essy”™ prewure (o grovusl bubi w
of presure Beiwesn the (Urming wires) and sveld

i
[

i

W wpresiing or spewing large volumes of water fnem e

fwegh (Mg wires caunng Row dinurhancrs Jus 0 ey
Uvely abrupt and ' or iniemificd premurs Detipr hetners

sctually Oncuns ot the ofl-runmng nde
218, Subntamsielly lntie, of sy wans
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thevewith {or maintzining
e water Mg mprface %0
tirough the lonmtudinal specing
tacting edpes 4380 The conduit C it provided
hxming 428¢ for directing collecied water swuy t0 o
other location. Thus, the u ster-permeable surface of ele-
ment 428 defines 8 ifth dewatenng ares Ay substantially
omudnmwdanuﬁngmA.Wh”
viement 428 prefershly has & convesly w.-ﬁla.
#_wil severtheiew be apprycisied (hat 2 ssaentially fat
srfsce (having aa emential mm,mu
e wuilized. The " G. § s expecially
weful for continuomnly dewatering 8 newly forming wed
slong subtantislly opprowd sides thereof theredy provading
prorer didriburtion of Shers within the web.

The tanitwich arrsagement conriaues traveling in the
jer-dream direction 5o 28 10 comact the partion of the
vrface of & reistively large dismeter foraminew rofl
419, Rofl 419 is here shows a8 having an open wriacs
619, howewer, other dewatering surfaces are aho weeful.
The roil 419 prewents & rpiating surface 10 the traveling
andwich arangement guiding fhe same throngh & wi

i
|

i
t

‘formuing wction and Aot interfers with the

138

18
continoe traveling (0 an aprroprisie mck.yp sotion, for
ezample 2¢ diccussed in conunclon wuk FIG. 6.
Referring now 10 FI1G. 8. & forming sction $10 in pen.
erslly illumraied showing sn arranpement wvmewhat umi-

g lor 10 inat dicuwed ot FIG. } amd including addinong!

modificauont, smuch as discuswes ot FIGE 6. A prelerred
head box maans $11 is provided with aa ememially sym-
wetrical slics chamber $11a whuch inctudes trailing flexihie
meminrs $12 defining & plerslity of converging channels

10 - 513 trebatween sllowing pevam of mock toward an
, ouslet $11e. A power sdinament mesns MP is orersiively

connected with the haad bos Mmeam 511 (er orienting the

. SRy
cem siock or the fike will {all down and sway from

i
11 ¥

i

rfuns umiler to thoss dmeribed carlier. The

sock i impinged ome the wrface of the forming wires
P, snst Fy @ that water is remnved therefram by sn o
3 wntaily drainage phenomens withowt 2Ry fumping oF
the like by the rolk that mey cawn sireaking of the sewly
forming web. The dewaiering, 1 indicaied o ¢ frm aren
Ay snd 2 weoad ares Ay is i wbuastially opponing @
fclion @ that simulsnsdus draimspe. wwhout pumping
“takes place along both wrfaces of the newly wed for
prorer firer diuritution wwhia the wed. vichhng omimvum
wrenmh, prnteng and the like characuenuey The farming
mmnmmmnm'?p
ersl rersileinm over the puds clemenms $17 gwdo

!
|
|

wmrpth wsignery
geverallv convesly curved surflace wrpvag owe Py ime gae
eral peralieliom with wowe F, while having nock wad
wiched iherehetween e gunle elemem $17 1 here shown
8e heing ecentially water impesmable. Meeever, it will by

30 3PMeciated that «Ome ight amoum of water an 3 Kilm,

will form on its worling surface W act N 8 lm for

85 tlemem $17 ie heneficial in allowing 2 gradual build-wp of

pressure hetween the (orming wires and avoide speeing
of large volumes of water [rom heinzen ihe wires caus-

curvaters.
The wires P, and F, do not come ime actwal parafiviom

- with ong another until 3 povar $17. well heyond the lead
- erige of the ginde clemem $17. The powm of converpence

$1%¢ i scrually adjwntadis by wlective povtioning of the
bresst rollk 518 and 516 via thew rewpective adimtment
meam Re a8 eiplsiaed hereisbefore. This sdimtmem @
necevary 10 allow the formaton of various grede of wels,
is whes tisws pager weln sre buing produced. the peint
of convergence will be sebuamially clessr w0 the lead
whea,
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arwly formed web from devisting from the desired path
of Usvel. Wics turning rell 51Ss comrols the amount of

P, fiaw the couch roll $19. la certain
wruing roll $18s 18 provided with 8
odjustumst Besnt, schematically indi-
a1 Ra, sllowing sslective powitioning of the roll $15e
$19. B s important 10 position the roil

i

SHHL

pick-up feit PF amd in clow remmng comtact ol
1 90 19 10 contact the veb W carrued by (he wire
irandder roll $12 is provided with 8 suction gland
, which i MaMaIned unde?r WRILMOrhent pres.
wre in 3 conventionsl manner and [unclions a¢ 3a avd 1A
wansferring the newly formed web W (rom the forming
owe 10 1he pick-up feit. The pick-up felt carnes o newly
formed wed for funber procmaung a8 Jeured, ic. 10 8
press wction or the like.

At dexcrided earlier, the wire guide rofh $15« and S16e
o poritioned within the respective loops of the wires of
F, omi Fy 1o gunie the came v the continunes Inop
Beoughnmt the forming wction $10. Thewe wwe puide
wits con bg provided wnh convemions! docior merm
$156 and $164 reepectively 83 weil as tenuon meum T,
ond Ty s denired. Susushig drive means M, amd M, are
ranrcied 10 certain of the rolle within (he wie rune Py
snd F; 10 maintaim the speed of the traveling wire rems &t
8 wircied qreed, preferably at wbstantially the st-wiream
sond. In the emhodiment here shewn, ene of the rells
suing the hwp of wirs Fy. i.a. roll SISA and 1e e of the
mis within the ioop of wire Py ie. sucuon rell 519
ond gmde roll $16e are the driven rnile, hvacver, other
wrsaypements ahe provaie WIniaciory nperaiaw,

Accordingly, the inctamt forming srrangement provides
s rath of travel for 3 prir of opnowd forming wires over
s pluralty of curved guide wurfaces defining & bi-radi
roth of travel that substantially correcponds 0 the e
gram trajpciory st 3 dice chamber onremag 19 that wb
gl amounts of matural draimage are allowed 10 15ke
place, sugmenied by variom @ther fOrees, i . centiifugal
kucee. gravity, vacunm, @€ 10 ehtain effiient and fact

S A
;!.l

E

)

desaiening of & forming web and 1hat there i PO weond

wd-or reverse wrap in the path of travel of the wires
rnmg the web therebeiwesh therehy avouing $etre
mermsl wear of the wwes 6 any posuimiity of weh wuffing
o the hke. The formng syuem of the weenion snd
rnculariy of the arrangement here hown, n carable of
oeraions welt ahowe JUO0 fest per minwie for 3 varety
of paper grades amd it is extremely compact and easy 10
_ Wanae, Mffonding Aumerous advasiages.
. 0 wmmanon. the imennos provides 3 weh forming
Ruem (preferably for wea in paper formabon ) penerally
omrring & head hox means for supplying s vieam of
Sed work wn 3 given direction. & pair of lourey forming
*wes arranged 10 converpe and provide SR entrance mp

ler ihe recervion of wark, meam for cupparing the wires .

Stha (he revpective loups and moving Lhem sin the en
nce pip. curved guidde clements ponitioned dos Auresm
4 sdjacemt the enirance nip, withen (he icop of one of
B¢ wien @ that the wires travel over 3 pornn of the
Wices of the guide elements while having sock ihere-

between ot § <pred 30 that the ctack is dewasered o leam
in rant by cenirilugs) forces 1hrouch one of the wires
A specific preferred form of head ROt means comprives
8 sock wprly means snd a slice chamber means pow-
tioned in working relation wih the supply meam ond
with resnect (@ the entrancs nip of ke forming wwes. The
dica chamber means ha« 8 outiet ononmg. Are and ssc-
ond wailk convering inward 1he outiet oremng aad & piv-

"rality of fezible irailing slements within the sdice cham-

ber arranped 10 Jdefine therebeiween conwerping chan-

::mmﬁnmwm-umm'amma

e MAUROUS Mock wweneinn (hergtheouph e
reovwon of smrangied co-moving fhers having
tively low degree of turhuience sad 3 ¢
groe of ditrerwon in 8 high peed. ridhen 1hin,
tislly wnidiverional, jet-lide

operm

A srecific preferred form of 1he corved
Comprius § statignary curved
jscent the entrance mip and & rotary cyfimier preiiinngd

wilh & crtiangen h.radii curved raeh of wire trowgl
ing the Arst radius of carveture substastislly

8 second radius of curvorare W@ thet imitinlly retatively
gentie prevgrs it exerted on the Yock between the wires
and therealter incrensed amounts of precwirg are exerted
on

3

AN0, the wationary curved wrfoce hut & reistively large
radius of Curvaiure, Binch R CONIM OF decresting i the
direction of wwe travel. In cerain arranpements the re-
tary cylinder n proveded with wuction plams and functions
83 8 couch roll 1 tramferring the aewly formed weh away
from the (ormng eyagm.

.ﬂn drawinge snd the oruvificaiion preent o detalied
diwiowrs of the preferred emhochiments mentioned and
it 10 he narferannd 1hat 1he invenioe i ane liniced 19
the specific forme dneitned. Activibngiy, it Bl he naden
wrunl that mmbficainns and varininas aay he effecied
wihout derarting (rom the wwirnt and wore of e novel
cuncegre of Ihe FIEent IveNtion. /

We clamm oc our invention:
1. An sprarviu for fornuag Ahvous wein compriding:

st and wcond contmuows ioored fersminous form- '

g et ahich are arransrd 10 com eree and pro-
vnle AR entrance mp {Of the teLepion of web-florm-

ing wtock: S—
8 curved «uationary surface pocitioned adiacemt wid
entrance mip.

means for cupporting Wwid wires within theie respective
loope and moving i wiret e Wil entrancy Nigs

mid formng wires deing srranged to travel over mid
aatonary curved aiface dowasievm of waid en
rame mp while having dock 1herebetween,

8 rotary ¢y linder,

Wid wiren traveling sround 3 pant of the periphery of
Qu rotary cyhader immediately follownug the s-
tionary farming curface, suh il wirface and wid
eviinder heing on the Lime tude of @id wirex

s8id «tanonary curved welace having a relalively large
radis of cunatuee:,

the firnt wire bning ‘ree of reuraining mesas on its suler

1

surface OPANUIE Nl FMBUNE CYINGEPT: commemrmtmm.

53 wires arranged for traveling a1 » speed 19 thet the
siock s dewalered cemnifupalis through the frw

wire.
2 An apreraius os defined ia claim | wherein the fire [
wire g over & rell for guniing i ime mid emrace

aip.
3. Aa apperares se dekned ie claim 2 inchding mensn

for adprdting @il roll retative 19 the eniranee g,

4. AR wpparstwn fow furowng 3 Ahnan wed n d
fred in claim 1 whereia ssid wirn wrap o guide relt
afier lesving the rnary cylimier oud the firw wwe o

73 sapng 1aid gunie roil



10 the rotary cylinder. '
7. AS upparoius for [.«ming Sbrous webs a3 defined in

$rx
g
F]
%5
THHHHE
EERESEERest

i

:
i
{

Y
»3115

ranged for traveling at o spoed 30 that the sosh &
waiered castrifugally through the third wire.
10. As appuratus for forming & Sbrows

wires whick ore arrunysd 10 convergs and previde
entrancs mip for the reception of web-lormuag siouk;

8 curved statiosary swiscs posiioand adjsceat wd
entrance aip:

o

means for supporiing 13id wires wiahn their respective -

loops and moving said wires 1010 saud enirancs

id forming wires being arraaged © travel over
stabottary curved wfacs dowamreum of

trance nip whils having otk therehntwenn;

cyliader pasiticand dowasiream s
ing relation with mid curved al
<defing 3 comtmmuous bi-radii curved puib
travet having & first radius of curvature subviustially
arger sacong radius of curvetury,
iraveling
said rowary cylinder immediciely (oliowing he
ticoary curved surfecs. wih sanl Matonary surt
and il rowary Cylindes being 08 Ui reiis Bide
nid wires;

the Airst wias heing fres Of reriraining meass o8 its sulr

" surfuce opposite s2id rotary Cylinder;

id wires arranged for iraveling a1 3 vpeed 30 1hat the
Mok i dewsiorcd cenirdugally ihrough the frm
wirg.

11. As appuratus for forming Bbrous webs as dchned

in claim 10 wherein the curved staloesry surisce s 8

subnlantially waier-permeable sutrfocs defined by & plursl

ity of longnudiaally spaced generally L:amsvers wwe
comacting relatively thin odpes, the longiiudinal comew
of waul wirecomtacing eigus Jelang the curve of wid

surfasce. N
12. As apperatus for forming flbrows webs comprimag:
first and wcond coaupuous looped (Oramunows form-

alfe

1]

1

the spucing Srivess wid wicoRtacuag

sn b i Jewaicred centrifugally through the fir

13. An sppersiue for lormng o -
ia clum 13 wherea 1he wwe-costacieg
connecigd) 10 8 houing and meam
bowning for msuaimang & subuimerpheric

. AN appurslu (o jormng Sbrows webs comgrining,
COMBIASLIOR

hu-sa.a‘mhnulhu-i-h.
g wirm ohich are arraaged 10 convergs ond oo
veis 38 eairance mp far e recepune of web fwe

in

ishaighs
‘tigggfi

converging channeh estending toward

entrance Mup.
sad {orming wires heing arranged 10 travel over wed
HaliOASTY Curved surfacs Juwnsiream of sod o

wues ravehiag sround 3 part of the neriphery of
sid rowry cylimder followiang the stauonary cunel
sutfoce, wibd wal sationsry surfecs amil winl sy
cylimier hawng oo the oms shls of wid wireg

the Arm wue heing fres of reviraincng meam 08 ity wwiw

i
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22. An apperatus for forming Abrous weds o3
ja claim 21 wherein the foraminows rell is »
roll.
23. An aprarstys for forming fhrous ewbs a9 defined
in claim 12 including means for wPeraLing the Arwt wire
from the weond wire following the ret

for mesny positionsd downeiream of the
n working relalion with the wecond wire
te wsb avay (rom mid mcond wire.
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I

INITIAL DETERMINATION

John J. Mathias, Administrative Law Judge

Pursuant to the Notice of Investigation in this matter (48 Fed.
Reg. 21213, May 11, 1983), this is the presiding officer’s initial
determination under Rule 210.53(a) of the Rules of Practice and

Procedure of this Commission. (19 C.F.R. 210.53(a)).

The presiding officer hereby determines that there is no vio-
lation of Section 337 of the Tariff Act of 1930, as amended (19 U.S.C.
1337, hereafter Section 337), in the importation of certain pqpermaking
machine forming sections for the continuous production of paper and
components thereof into the United States, or in their sale. The com-
plaint herein alleges that such importation or sale constitutes unfair
methods of competition and unfair acts by reason of alleged: (1) direct
infringement, (2) contributory infringement, and (3) induced infringe-
ment of claims 1, 2, 3, 4, 7, 8, 10, 11 and 12 of U.S. Letters Patent
3,726,758. 1t is further alleged that the effect or tendency of the
unfair methods of competition and unfair acts is to destroy or sub-
stantially injure an industry, efficiently and economically operated,

in the United States.
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PROCEDURAL HISTORY

Beloit Corporation (hereinafter Beloit), 1 St. Lawrence Avenue,
Beloity) Wisconsin 53511 filed a complaint with the United States
International Trade Commission on April 5, 1983, pursuant to section
337 of the Tariff Act of 1930, as amended (19 U.S.C. §1337). The
complaint alleges unfair methods of competition and unfair acts in the
importation of certain papermaking machine forming sections for the
continuous production of paper and components thereof into the United
States, or in their sale, by reason of alleged (1) direct infringement,
(2) contributory infringement, and (3) induced infringement of claims
1, 2, 3, 4 7, 8, 10. 11 and 12 of U.S. Letters Patent 3,726,758 (the
'758 patent). The complaint further alleges that the effect or tendency
of the unfair methods of competition and unfair acts is to destroy or
substantially injure an industry, efficiently and economically operated,

in the United States

After considering the complaint, the Commission voted to institute
an investigation into such charges. A notice of investigation was

published on May 11, 1983. (48 Fed. Reg. 21213).

Denise T. DiPersio, Esq., Unfair Import Investigations Division, was

designated a party as the Commission investigative attormey.
Named as respondents in the May 1l notice were:

Valmet Oy
P.L. 155 SF-00131_
Helsinki 13, Finland

TVW Paper Machines, Inc.
180 Interstate North
Atlanta. Georgia 30339



On May 11, 1983 Chief Administrative Law Judge Donald K. Duvall
designated Administrative Law Judge Janet D. Saxon as Presiding Officer
in this investigation. For 'reasons of judicial economy [and]
administrative necessity,'" Chief Judge Duvall, on September 8, 1983,
relieved Judge Saxon and designated Administrative Law Judge John J.

Mathias as Presiding Officer in this investigation.

Preliminary conferences were held on May 25, 1983, and October 26,
1983, before the presiding officer. At the conferences appearances were
made by the Commission investigative attornmey, counsel for the complainant

and counsel representing the respondents.

A prehearing conference was held on November 28, 1983, and the hearing
commenced immediately thereafter on that same day before the presiding.
officer to determine whether there is a violation of Section 337. The

hearing concluded on December 8, 1983,

The issues have been briefed and proposed findings of fact submitted

by the participating parties.

This initial determination is based upon the entire record including
proposed findings of fact and conclusions of law and supporting memoranda
filed by the parties, as well as their replies. I have also taken into
account my observation of the witnesses who appeared before me and their
demeanor. Proposed findings not herein adopted, either in the form sub-
mitted or in substance, are rejected either as not supported by the evidence

or as involving immaterial matters.



The findings of fact include references to supporting evidentiary items
in the record. Such references are intended to serve as guides to the
testimony and exhibits supporting éhe findings of fact. They do not
necessarily represent complete summaries of the evidence supporting each

finding.
The following abbreviations are used in this Initial Determination.

Tr. - Official Transcript, usually preceded by the
witness' name and followed by the referenced
page(s);

CX - Complainant's Exhibit, followed by its number
and the referenced page(s);

CPX ~ Complainant's Physical Exhibit;

RX - Respondents' Exhibit, followed by its number
and the referenced page(s);

RPX - Respondents' Physical Exhibit;

SX =~ Staff Counsel's Exhibic;

CF =~ Complainant's Proposed Findings;
CB = Complainant's Supporting Brie€;

RF - Respondents' Proposed Findings;

RB = Respondents' Supporting Brief;

SF - Staff Counsel's Prdposed Findings;
SB =~ Staff Counsel's Supporting Brief;
CR =~ Complainant's Reply Brief;

RR =~ Respondents’' Reply Brief;

SR - Staff Counsel's Reply Brief;

CRF - Complainant's_Reply to Respondents' Proposed Findings;

RRF - Respondents' Rebuttal to Complainant's Proposed Findings.



1.

2.

3.

FINDINGS OF FACT

I. JURISDICTION

The International Trade Commission has jurisdiction over

the subject matter of and the parties to this investigatiom.

(CX 214, Stipulation No. 1l; RRF at 1).
II. THE PARTIES

Complainant, Beloit Corporation (hereafter Beloit), is
incorporated in the state of Delaware and has its principal
place of business at 1 Saint Lawrence Avenue, Beloit,
Wisconsin 53511. Through its Paper Machinery Division

it is engaged in, among other things, the manufacture and
sale in the United States of machinery for the manufacture
of paper, as well as the research and development of such

machinery. (cx 214, Stipulation No. 2; RRF, at 76).

Respondent Valmet Oy (hereafter Valmet) is a Finnish
manufacturer of papermaking machinery having an address

at P. L. 155, SF00131, Helsinki 13, Finland. It manufactures
and sells a wide range of papermaking machinery, including
the Sym—-Former R, one of the devices here in issue. It also
offers for sale another device here in issue, the New Sym—
Former, but no such former had yet been manufactured as of
the close of the record herein. (CX 206, p.2; CX 190, p. 6;

RRF at 76).



Respondent TVW Paper Machines, Inc. (hereafter‘TVW) is incor-
porated in the State of New York and has its principal place
of business at 180 Interstate North, Atlanta, Georgia 30339.
Forty percent of the stock of TVW is owned by Valmet; forty
percent_is owned by Tampella Oy; and 20 percent by Wartsila
Oy. TVW is engaged in, among other things, the importation
into the United States, and the promotion, marketing and
sale in the United States, of papermaking products of

Valmet. {CX 214, Stipulation No. 3; RRF, at 76).

IITI. PAPERMAKING -~ DEFINITIONS

The papermaking process is ome in which a very dilute slurry

or suspension of fibers in water, called '"stock", is processed
in such a fashion that the water is removed and a sheet of
paper is produced. A typical papermaking machine consists

of a forming section, where the greatest percentage of 'de-
watering' occurs; a press section, where more water is squeezed
from the "web' or forming sheet; and a dryer section wherein
more water is thermally evaporated. After achieving a final
degree of dryness, the web is rolled for transport and for
possible further processing. (CX 204, Waller direct, at 11-12;

RX 409, Kallmes direct, at 3-4).

The "forming section' of the machine is the focus of this investi-
gation. This portion of the machine begins at the headbox slice
where the stock is f{;;: introduced into the machine for dewatering
and ends where a web is transferred to the press section. (RX 250,
Hujula direct. at 5). The "headbox' is the device used for first
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introducing stock into the papermaking machine. The "slice"
is the outlet of the headbox through which the stock is intro-

duced. (RX 50, Hujula direct, at 3).

"Stock" refers to the materials introduced into the papermaking
machine for ultimate transformation into paper. It gémerally
consists of a mixture having 98.5% to 99.5% water. The other

.5% to 1.5% of the mixture is comprised of wood pulp fibers and
fine particles. Fine particles are made up of small pieces of
wood pulp fibers and fillers, which are mineral materials such

as clay and tale. Fillers are used because they are inexpensive
compared with wood pulp fibers, and also because they improve

the surface qualities of the finished paper product, which
enhances the "printability" of the paper, i.e., the ability

to print on the paper. The stock, as it is introduced into

the machine from the headbox slice, is characterized by the

fact that the fibers are arranged randomly in three dimensions

in the stock mixture. (RX 250, Hujula direct, at 3). As the
stock is dewatered the fibers gradually arrange themselves into

a two dimensional planar arrangement. By the end of the

forming section a formed sheet, or '"web," is transferred to

the press section. (CX 204, Wallef direct, at 12; RX 250,

Hujula direct, at 4; RX 467, Stipulation No. 13).

The standard forming section of a papermaking machine for
well over 100 years was the fourdrinier forming section, which

was invented in France in 1799. The fourdrinier section includes



a continuousiy moving, substantially horizontal, looped belt
made of wire or screen on which the stock is deposited from the
heddbox. As the woven wire moves along the fourdrinier table,
the stock is dewatered through the wire mesh by gravity, which
e —.. . _may be aided by the use of vacuum or suction devices. (CX-204,
Waller direct, at 12; RX-409, Kallmes direct, at 3-4). Although
improved many times over the yea;s, the fourdrinier former
suffers from several shortcomings, including spéed limitations,
lack of fine formation and sheet "two-sidedness." (CX-ZbA,
Waller direct, at 12; RX-409, Kallmes direct, at 4-5). "Two-
sidedness" means that the surface quality on one side of a
paper sheet is different from that of the other. "Two-sidedness'
is undesirable in paper for some usages, as it results in a
difference in the '"printability" of the two sides. This
problem is encountered with fourdriniers because all

the drainage takes place through one side of the sheet. (RX-409,

Kallmes direct, at 6).

9. Twin-wire forming machines offered a solution to che shorc;omings
of the fourdrinier. In such devices, two wires are used and the
stock is sandwiched therebetween, for dewatering in both directionms.
Since the water is removed from both sides of the forming sheet
this method tends to eliminate '"two-sidedness' and produce a
sheet which is “one-sided,'" i.e., a sheet having appearance and

physical characteristics which are the same on each side. Al-

e

_though this concept had been recognized for some time, it was



10.

11.

12,

rarely commercialized until after World War II., (RX-409, Kallmes
direct, at 4-6; CX-204, Waller direct, at 14-15). Beginning in
the early 1950's, the demand for higher speed machines and better
formation led to the development of a number of commercial twin-
Qire machines. (RX=409, Kallmes direct, at 5-8; CX~-204; Waller

direct, at l4-15).

"gap-formers," the

In true twin-wire formers, sometimes called
stock is deposited directly into the area of convergence (the

"nip") of the two wires. (Waller, Tr. 460; Kallmes, Tr. 1217).

Top~wire formers, sometimes called hybrid formers, are also some-
times referred to as twin-wire formers, since they utilize, in

part, two wires to dewater the paper forming materials. (Kallmes,
Tr. 1217; Waller, Tr. 459-61). 1In a typical top-wire former there
is a fourdrinier table, with a top wire section (twin-wire section)
situated upon it about half-way down the fourdrinier, followed by
the rest of the fourdrinier table. Water is drained downward in

the fourdrinier sections both before and after the top-wire section,
with dewatering in both directions in the top-wire section. (Waller,

Tr. 460-61).

In the development of twin-wire forﬁers it was recognized that
as the wire-stock-wire sandwich traveled over a curved surface,
such as an arcuate shoe, or rotary cylinder, that centrifugal
forces would be generated which could be employed to remove
water. The portion EE'che curved surface or rotary cylinder
over which the wire sandwich travels is sometimes referred

to as the "wrap." (CX=-204, Waller direct, at 16).

8



IV. THE ISSUE OF INFRINGEMENT

A. The Pertinent Claims of the '758 Patent

Claim 1 covers an apparatus for forming fibrous webs comprising:

(a) First and second continuous looped foraminous forming
wires which are arranged to converge and provide an entrance

nip for the reception of web-forming stock;

(b) A curved stationary surface positioned adjacent said

entrance nip;

(¢) Means for supporting said wires within their respective

loops and moving said wires into said entrance nip;

(d) Said forming wires being arranged to travel over said
stationary curved surface downstream of said entrance nip

while having stock therebetween;
(e) A rotary cylinder;

{f) Said wires traveling around a part of the periphery of
said rotary cylinder immediately following the stationary
forming surface, with said surface and said cylinder being on

the same side of said wires;

(g) Said stationary curved surface having a relatively large

radius of curvature;

(h) The first wire being free of restraining means on its

outer surface opposite said rotating cylinder;



14,

15.

16.

17.

18.

19.

(i) Said wires arranged for traveling at a speed so that
the stock is dewatered centrifugally through the first

wire. (CX-1, Col. 22).

Claim 2 covers an apparatus as defined in claim ! wherein the

" first wire passes over a roll for guiding it into said entrance

nip. (CX-1. Col. 22).

Claim 3 covers an apparatus as defined in claim 2 including means
for adjusting said roll relative to the entrance nip. (CX-1, Col.

22).

Claim 4 covers an apparatus for forming a fibrous web as defined
in claim 1 wherein said wires wrap a guide roll after leaving the
rotary cylinder with the first wire engaging said guide roll.

(cx-1, Col. 22).

Claim 7 covers an apparatus for forming fibrous webs as defined in
claim 1 including means for separating the first wire from the
second wire following the rotary cylinder with the web being carried

on the second wire. (CX-l, Col. 23).

Claim 8 covers an apparatus for forming fibrous webs as defined in
Claim 7 including a web transfer means positioned downstream of the
rotary cylinder and in working relation with the second wire for

transferring the web away from the second wire. (CX-1, Col. 23).
Claim 10 covers an apparatus for forming a fibrous web comprising:
(a) Those features described in sub~paragraphs (a) through (d),

10



20.

21.

(£), (h) and (i) of finding 13, above, in connection with

claim 1; and

(b) A rotary cylinder positioned downstream in close-working
.. relation with said curved stationary surface to define a con-
tinuous bi-radii curved path of wire travel having a first

- radius of curvature substantially larger than a second radius

of curvature. (CX-1, Col. 23).

Claim 11 covers an apparatus for forming fibrous webs as defined

in claim 10 wherein the curved stationary surface is a substantially .
water permeable surface defined by a plurality of longitudinally
spaced generally transverse wire-contacting relatively thin edges,
the longitudinal contour of said wire-contacting edges defining

the curve of said surface. (CX-1l, Col. 23).
Claim 12 covers an apparatus for forming fibrous webs comprising:

(a) A combination of those features described in sub-paragraphs
(a) through (e}, (h) and (i) of finding 13, above, in
connection with claim !, and the features of claim 11,

as described in finding 20, above; and

(b) Said wires traveling around a part of the periphery of
said rotary cylinder following the stationary surface with
said stationary surface and said rotary cylinder being on

the same side of said-wires. (CX~-1, Cols. 23-24).1/

The only real difference between this latter feature of claim 12 and sub-
paragraph (f) of finding 13, above, describing claim 1, is the elimination
of the requirement that the wires travel over a part of the periphery of
the rotary cylinder "immediately following'" the stationary surface.

(tX 1, Cols. 22 & 24), (Emphasis added).

11



22. The language of all of the claims in issue, therefore, requires,
among other things; that:
(a) The first and second wires must be arranged 'to converge

and provide an entrance nip for the reception of web-forming

stock'; and

(b) The device must include "a curved stationary surface

positioned adjacent said entrance nip." (Findings 13-21,

above). (Emphasis added).

B. The '758 Device

23. The devices covered by the '758 patent are described in its "Summary

of the Invention' as follows:

The '758 invention generally comprises a forming
machine and system including a head box means for
providing a ribbon-thin jet stream of web stock in
a given direction (horizontal or vertical);

two endless loop forming wires arranged to travel
in the given direction so as to define a forming
zone; a breast roll positioned within each of the
looped wires to define a nip therebetween for
receiving the stock and curved guide elements
positioned downstream of the breast rolls and
within the loop of one of the wires to dewater
the stock sandwiched between the wires.

(cx-~1, Col. 2, 1. 15-25).

24, In all of the embodiments envisioned in the patent, the '758 invention
is a true—twin wire former, that is, the nip which receives the stock is
an "entrance" nip, into which the jet stream of stock is directly discharged.
(Kallmes. Tr. 1217, CX-1, Col. 1, 1. 15-16, 23-29; Col. 2, 1. 52-59; Col. 8,
1. 29, 39-43, 61-63; Col. 10, 1. 35-45, 58-62; Col. 11, 1. 11-29, 36-51;
Col. 15. 1. 5-9, 26-29, 46-49; Col. 16, 1. 67-68; Col. 18, 1. 13-37; Col. 21,

12



1. 65-70; Col 22 1. 3-17; Figs. 3-8). There is no fourdrinier
section preceding the twin wire former, or upon which the top wire is
imposed. (See Attachments I and II, Figure 8 from the suit patent and

a slide of complainant's Bel Baie II, respectively).

= 25. Further, in each of the embodiments envisioned in the patent, a -

curved stationary surface can be said to be ''adjacent" the entrance

nip, in that at least some portion of the entrance nip lies directly

upon the curved stationary surface. (CX-1, Col. 8, 1. 39-51, 63-68;
Col. 10. 1. 17-25; Col. 17, 1. 65-68; Col. 15, 1. 63-66; Col. 17,

1. 2-8 Col. 18, 1. 42-48; Figs. 3-8).

26. Moreover, in each embodiment envisioned by the '758 patent, the curved
stationary surface has a relatively large radius of curvature and is
followed by a cylindrical roll with a substantially smaller radius of

curvature. (CX-1, Figs. 3 -8).

27. The basic purposes of twin-wire formers, including the '758 device, were
to improve formation (especially through the elimination of two-sidedness)
and allow increased machine capacity and speeds. (CX-204, Waller direct,

at 12-15).

28. The principal claimed adYantages of the '758 device, over predecessor
twin-wire formers, were that it provided a gradual nip between the two
wires so as to prevent the stock from being rejected or spewed.
(Gustafson, Tr. 1501-02; CX-1, Col. 8, 1. 41-58; Col. 10, 1. 17-40;
Col. 12, 1. 51-58; Col. 17, 1. 22-28; Col. 18, 1. 54-59; CX~205,

Gustafson direct, at 5-7), as well as eliminating problems involving

13



29.

30.

31.

formation (CX-1, Col. 12, 1. 1-27), and it provided for free

centrifugal dewatering through the outer or free wire (CX-204,

Waller direct, at 16; CX-l, Col. 1, 1. 1-2, 23-30).%

Rl - - e - xS

C. Respondents' Accused Devices

The devices of respondents which are alleged to infringe
the '758 patent are the Sym—Former R and the New Sym—Former.

(CB, at 29 et seq.).

Both the Sym-Former R and the New Sym—Former are ''top=-
wire formers' which sit atop fourdrinier tables. (Waller,
Tr. 463). (See Attachments III and IV, drawings of the

Sym-Former R and the New Sym~Former respectively).

In both the Sym—Former R and the New Sym—Former, the portion

of the fourdrinier table preceding the top-wire (or twin-

wire) section of the device is approximately 20 to 30

feet in length (RX-280, Hujula direct, at 13). Between the
headbox and the forming roll, where the top-wire section begins,
che boccom Qire on ﬁhese devices 1s supported by a plurality

of dewatering elements., These dewatering devices serve to

remove water from the stock along the path of travel between

The term "spew' or 'spewing'" refers to the phenomenon of stock
being squeezed out of the sides of the two converging wires due to
the fact that more stock is being introduced between the wires than
can be accomodated. (CX-205, Gustafson direct, at 3).

14



the headbox and the forming roll (the fourdrinier section) by
draining water down through the béttom wire. These elements
accomplish dewatering by establishing a vacuum beneath the wire.
""" " 7By controlling the amount of vacuum applied to each dewatering’ ey
element, the amount of water removed thereby can be controlled.
In the Sym—Former R, between 35% and 50% of the water initially
in the stock is removed in this fourdrinier section. (RX 250,

Hujula direct, at 14). A typical percentage of water removal

in this section is 43X%. (RX-250, Hujula direct at 15; CPX T).

32. In the top wire section of the accused devices there is
a nip established in the vicinity of the forming roll between
the top wire which wraps the forming roll and the bottom wire.

(RX-105-106) .

33. This nip is a rather abrupt nip which begins at a point where the
wires approach each other and ends at about the six o'clock position
on the forming roll. (RX-105-106; Hujula, Tr. 952; RX-409, Kallmes
direct, at 12-13; RX-381, Chapman dep., at 26; RX-235-236, which
are Chapman dep. Exs. 6JC and 7JC; RX 200, McKie dep., at 122-23;

RX-177, which is McKie dep. Ex. W4; and RPX D).i/

3/ As the term "nip" is used in the claims of the suit patent, it begins
where the wires approach each other to receive stock therebetween and
ends where the wires are in general parallelism. (RX~79, Complainant's
response to respondents' _ipterrogatory No. 60 (i)). Thus, the nip in the
accused devices begins where the wires approach each other to receive
the material from the fourdrinier section and ends where they have reached
general parallelism -- the point where the wires are spaced apart oanly by
material therebetween. (CX-l- Col. 9, 1. 18-23; Col. 12, 1. 28-34),

15



34.

35.

36.

The forming foll in the accused devices, as illustrated in’Rx-107, is

an open or drilled hollow roll. By open or drilled is meant that the
roll has a multiplicity of holes drilled through its shell, such that
the holes occupy approximately 702 of the outer surface of the roll.

The entire surface of the roll is covered by a fabric which is shrunk
down fo? a.clése fit about the roil. T;;-fabric reduces the possibility

of unintended marking of the paper with impressions of the holes.

(RX-250, Hujula direct, at 16).

Following the end of the nip, the twin wires, with materials there-
between, pass around (wrap) a portion of the periphery of the forming
roll for a distance of about AQ degrees on the SymFormer R and about

30 degrees on the New Sym~Former. In this section of the accused devices
substantial additional de~watering occurs—-—about 30% of the original

volume. (Hujula, Tr. 959; RX-250, Hujula direct, at 17; CX=-7).

After the twin wires leave the forming roll they traverse a statioq;ry
shoe which has a relatively large radius of curvature. The top surface
of this shoe,is ma@e up of a plurality of individual blades spaced about
3 inches apart. Each blade is slightly curved and about 2 inches wide.
The shoe also contains hollow compartments into which water squegzed

through the bottom wire can be drawn J6ff. Water squeezed through the

 top wire is thrown off by centrifugal force and collected in a save-all: -

37.

(RX-250, Hujula direct, at 21-22).

As the wires travel over the shoe, approximately 16X more of the water
from the original stock is removed. About 12% is removed through the
tcp wire and approximately 4% is removed throught the bottom wire at

this point. (RX-250, Hujula direct, at 22).

16



38, As the twin wires with material therebetween pass over the shoe, the
pressure applied on the material is not a continuous, uniform pressure, as
would be the case if the shoe were a solid curved surface. Rathe}, there

“mwig a pressuré pulse applied at each blade. -Therefore, a series of -
preséure pulses is applied to the paperforming material as it passes
over the shoe. These pressure pulses serve to redistribute the fibers
and fine particles, thus serving to improve the formation of the finished

sheet. (RX-250, Hujula direct, at 23).

39. After leaving the shoe, the twin wires in respondents' accused devices
pass over a solid roll on the same side of the wires as the shoe and
reverse their upward direction. On the Sym—Former R this wire sandwich
wraps the solid roll around an arc of 20 to 40 degrees during
this direction reversal. (RX-250, Hujula direct, at 24). In the New
Sym-Former this wrap is somewhat less. {Compare RX-106 with RX-105).
Due to the passage of the wires over this curved cylinder there is
some additional dewatering. Three percent or less of the original water
content is removed through the top wire over this roll. There is no
dewatering through the bottom wire as it passes over the roll, since

the roll is solid. (RX-250, Hujula direct, at 24).

40. Following passage over this solid cylinder the wire sandwich in the
Sym~Former R is brought back into the horizontal path of the original

fourdrinier machine by a reversing rollfﬁf As the sandwich passes

 ——

4/ The Sym—Former R was designed to be retrofitted into an existing fourdrinier
machine as part of its forming section. (RX-250, Hujula direct, at l1).

17



41,

around this roll (which is on the opposite side of the wires from
the preceding roll and shoe) a small additional amount of water is
removed. (RX-250, Hujula direct, at 24). In the New Sym-Former
this roll is not needed, as that device has a different configura-
tion which does not require return to the horizontal path of a

fourdrinier. (Compare RX-106 with RX-105).

In both the Sym~Former R and the New Sym—Former the upper wire is

then separated from the first wire by another roll elevated slightly

. above the plane of the wire sandwich with the aid of suction boxes

under the bottom wire. {(RX-105 - 106). There is some additiomal

- de-watering before the web, which continues on the bottom wire, is

passed on to the drying section of the paper making machine. (CPX T).

D. The Accused Devices of Respondent Do Not Infringe
the '758 Patent

42, On the basis of findings 43-61 below, I find that the accused forming

devices of respondents do not infringe the '758 patent, in that they do

not have a curved stationary surface 'adjacent'" an entrance nip and, in

fact, do not even have an "entrance nip,' within the meaning of claims

1-4, 7-8, and 10-12 of the '758 patent.

E. The Question of Adjacency

43. The requirement that the curved stationary surface be positiomed

"adjacent'' the "entrance.nip' is an essential part of each and every
claim of the '758 patent at issue in this proceeding. (Finding 22, above).
In fact, it was only after the insertion of the phrase '"adjacent said

entrance nip" was made in connection with the "curved stationary surface'
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44,

45,

that the examiner allowed the claims in complainant's application

Serial No. 795,954 (an application in the chain leading to the suit
patent). (RX 377, document entitled "Voluntary Amendment,' pp. 1, 2,

4 - 5; RX-377, Examiner's Amendment, date-stamped May &4, 1971, p. 3).
Thus, both through a literal reading of the claims of the suit patent and
DO, 0 T - - - - - i p— . - P - B . - . .
by way of 'file wrapper estoppel,’” it is clear that "adjacency" between

the curved stationary surface and the entrance nip is an essential.

element of the suit patent device.

The claims do not define adjacency in terms of distance, or other
meagurable indicia. However, it is clear that there must be some
direct functional relationship between the curved stationary surface
and the nip. (CX~-1, Claims 1-4, 7-8, 10-12; Cols. 22-24; Findings

13-21, above).

There is no showing in this record that there is any functiomal telation-
ship between the nip and the curved stationary surface in the accused
devices of respondents. (Findings 46-48, below). Moreover, the evidence
adduced by complainant at this hearing reveals no showing of such

adjacency under any other indicia. (Findings 49-55, below).

The ouly reliable evidence of record establishes the end of the:

nip in the accused devices at about éhe six-o'clock position on the
forming roll, which is upstream from (before) the curved stationary
surface. (CPX A, S and I; RX-409, Kallmes direct, para. 32; Hujula, Tr.
952; RX-200, McKie dep. at 122-23; RX-177, Ex. W4 to McKie dep.; RX-

D
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47.

e e o

48.

381, Chapman dep. at 26; RX-235 - 236, Exs. 6JC and 7JC to Chapman

deps.éj

Between the downstream end of the nip and the forming shoe in the
. . . R goE - - .
accused devices the two wires with material therebetween traverse

the forming roll for an arc of approximately 40 degrees in the Sym—

Former R and approximately 30 degrees in the New Sym-Former. (Hujula,

Tr. 959; RX 250, Hujula direct, at 17; CRF, at 1).

As the wires wrap the forming roll in Sym-Former R and New Sym Former,
between the nip and the stationary shoe, approximately 30% of the water
originally preéent in the headbox is reméved; about 20% Béiﬁg reﬁbved
into the forming roll and the other 10% being’preséed outward and
removed centrifugally from the bottom wire. (CX T; Hujula, Tr.t958—59;
Waller, Tr. 67, 72, 453). Functionally then, this 30 to 40

degree wrap of the forming roll on the accused devices removes about
three—-quarters as auch water as the entire 20-30 foot fourdrinier

section which precedes the forming roll on these devices. (Finding 31,

s/

The only contrary testimony in the record is ambiguous and unreliable.
Dr. Waller was unable to locate the end of the nip on the accused devices
with any degree of accuracy. (Waller, Tr. 60, 453-57). Mr. Gustafson,
one of the inventors of the suit patent, testified in a conflicting
manner as to the location of the end of the nip on those devices. (RX~
390, Gustafson dep. at 310-13, 315-16, 595, 612; RX~-137, Ex. 24 to the
Gustafson Dep.). Moreover, complainant agrees with respondents' proposed
finding No. 82 which states that ''between the downstream end of the nip
and the forming shoe in Sym~Former R, the two wires with material there-
between traverse the forming roll ... for an arc of approximately 40
degrees." (CRF at 1) (Emphasis added). In order for the wire sandwich
to wrap the forming roll for that distance it would be necessary for the

wires to be in general or substantial parallelism and the nip would have

to be near the six o'clock position on the forming roll. (See RX-105,
106; RPX D; CX-5).

20



above). Under these circumstances, there is obviously a functional
gap between the nip and the stationary curved surface in respondents'
devices., Certainly if a 15-20 foot fourdrinier section intervened
between the nip and the shoe, they could Mot be considered ~

ns/ (See Findings 165-166, below for further reasons why

"ad jacent.
the nip and shoe do not have the required functional relationmship in

the accused devices).

49. This latter analysis is based on a purely literal reading of the
claims in issue of the suit patent, without any reference to the
drawings and specificaﬁion. (Findings 46-48). 1In this instance,
however, there is good cause for referring to the specification
and drawings in order to interpret the meaning of "adjacency' in the
'758 patent. As noted by Mr. Gustafson, one of the inventors,
during his deposition, "adjacent ... can be relative." (RX-390 at
293).. One of complainant's counsel, during that same deposition,
also notes that "adjacent has different meanings and different
connotations in different circumstances." (RX=-390 at 292). 1Indeed,
complainant has admitted in its Posthearing Brief that, "In the
absence of any specific definitiom in the text of the patent, resort
to the drawings of the '758 patent must be made to interpret the

term 'adjacent' in the claims...." (CB at 8).

6/ 15~20 feet represents app:nximacély three~fourths of the length
of the fourdrinier section which precedes the forming roll in
respondents' devices. (Finding 31).
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50. When reference is made to the specification and drawings of the '758
patent, it becomes even clearer that the nip and the curved shoe of
the accused devices are not "adjacent" within the meaning of the

suit patént. -

51. Even Mr. Gustafson, one of the inventors of the suit patent,
agrees that in order to be "adjacent' within the intent and meaning
of that patent, the curved stationary surface must partially shape
one side of the nip in order to create a gradual nip and, further,
that if the nip terminates before the shoe, the shoe cannot shape
the nip. (RX-390, Gustafson dep., 296-99; CX-ZOS, Gustafson direct,

at 7).

52. The specificatibn and figures of the suit patent also make it clear
that the nip cannot end prior to the curved stationary surface. 1In
each of Figs. 3 through 8 of the suit patent, the entrance nip lies

directly upon the curved stationary surface, at least in part.Z/

The specification too, is quite uniform in placing the nip on the

guide elements, i.e., the curved stationary surface and,in the case

of Fig. 3, the following roll. Beginning in the "Abstract of the

Disclosure'" in Column 1 of the patent it is stated:

7/ Figs. | and 2 of the suit patent do not contain a curved stationmary
surface and it is conceded by complainant that these figures are

not covered by any of the claims of the patent. (RX-390, Gustafson
dep. at 38l; RX-409, at 10). __
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A twin-wire web making system for use in forming
multi-ply or single~ply webs wherein a web stock
is discharged into a nip between opposed forming
wire runs arranged to converge with one another
over guide elements. (Emphasis added).

and, . - -
At each sequence a head box means discharges web
stock between twin wires supported by spaced
breast rolls defining the nip therebetween and
the wires gradually converge into general par-
allelism over curved guides by wrapping a portion
of their surfaces so as to centrifugally dewater
the stock sandwiched between the wires. (Emphasis-’
added).

and, again,

[A] stationary curved surface and a rotary cylinder
are positioned on the same side of the wires to
guide the wires into general parallelism. (Emphasis
added).

Also, in the "Description of the Preferred Embodiments," in connection

with the description of the features of Figs. 3 through 8, the

specification of the patent, in each case, shows a portion of the nip
resting upon the curved stationary surface, and ending either thereon,
or on. the following rotary cylinder. Thus, in connection with Fig. 3

it is stated:

[TIhe portions of the curved statiomary surface and
the cylindrical roll cooperate to provide a single
wire guide having a relatively large diameter arcuate
surface whereby the initial curvature of the nip
between the converging wires is much less than would
otherwise be available ... the cooperation of these
elements to define a gradually converging path of wire
travel is essential.... The curvature is such that

as the wires are nipped together, they experience
every [sic] increasing curvature up to that of the
roll.... The wires ... gradually converge until they
actually attain general parallelism, as by contacting
the rotating peripheral surface of the roll.

(cx-1, Col. 8, 1. 63-68, 71-73; Col. 9, 1l.4-7, 17-19).
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Similarly, in connection with Fig 4, the specification gtates:

The stationary arcuate plate or shoe ... increases the
effective diameter of the roll ... and thereby allows

a more gradual consolidation of the jet-stream between the
two wires as they approach each other and the roll surface.

(CX 1, Col. 10, 1. 35~40). (Emphasis added).

Again, in the description of the embodiment contained in Fig. 5, the
specification says:

The first curved guide surface encountered by the converging
wires is wire guide 218 [the curved stationary surface|
which comprises an essentially elongated, smooth, stationary
generally convexly curved surface urging the wire F2 [the
bottom wire] into general parallelism with wire F 1

[the top wire] ... It will be noted that the forming wires
F 1l and F 2 do not come into actual parallelism with ome
another until some point 218a well beyond the lead edge

of wire guide 218.

(CX-1, Col. 12, 1. 41-45, 65-68). (Emphasis added).

Referring to Fig. 6, the specification provides:

The wires actually tend to assume general paralellism at a
point 318a along the surface of guide element 318 [the
curved stationmary surface] so that a gradual build-up

of pressure occurs throughout the area of convergence.

(CX-1, Col. 15, 1. 63-66).

In connection with Fig. 7, the specification describes the relationship
between the nip and the curved stationary surface in the following language:
{Tlhe wires continue to travel convergingly together into
general parallelism over a curved wire guide 428 to attain
such parallelism ... at a point 428a along the surface of
the guide element 428, '
(cx-1, Col. 17, 1. 2-8).
Figure 8 is also shown to_require a similar relationship between the nip
and the curved stationary surface. CX-l at Col. 18, lines 64-66, states:
The wires Fl and F2 do not come into actual parallelism
with one another until a point 517a well beyond the lead

edge of the guide element 517.
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53.

It is clear from the above and other evidence of record that this
relationship between the nip and the curved stationary surface
is essential to the '758 patent device. Mr. Gustafsonm, in his
witness statement, points out that:
The provision of a curved shoe having a relatively large
radius in the embodiments of Figures 3 through 8 of CX 1
is a unique way of providing an entrance nip for the

papermaking stock wherein dewatering is initially done
in a relatively gentle manner.

(CX-205, at 7). (Emphasis added).

Mr. Gustafson also noted that the purpose of the curved stationary
surface was to reduce the initial drainage pressure on the stock

)

so as to achieve '"less abrupt or harsh initial drainage,' so as

to eliminate a 'spewing problem'" in a predecessor machine design.
P P P gn

"sufficient capacity to accept

Such "spewing'' was due to a lack of
the amount of stock being supplied to the entrance aip" in the pre-

decessor design. (CX-205, Gustafson direct, at 5-6). Mr. Gustafson
also admitted during his deposition that a part of his concept in the

"provide a gap for the reception of a jet stream

'758 patent was to
of stock to move into a nip that has been shaped by an arcuate shoe
so that the convergence of the two wires is gradual" and that this
could not be achieved if the nip were not adjacent the shoe. (RX-390,
at 297). He then adm}tted that if the nip reached essential or

substantial or general parallelism in advance of the shoe, the nip

would not be shaped by the shoe. (RX-390, at 297).
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54.

55.

56.

As found above in Findings 46 and 47, the nips in the SymFormer R

and the New Sym-Former end well before the beginning of the shoe (the

stationary curved surface). Therefore, the nip in the Sym~Former R

-

and the New Sym-Former is not 'adjacent'" the curved stationary

surface or shoe. (See also, RX-409, Kallmes direct, at 8-16).

Since the requirement of "a curved stationary surface positioned
adjacent said entrance nip" is an essential element of each and
every suit patent claim here in issue (Finding 22), the accused
dgvices of respondents can not literally infringe the '758 patent,

as alleged by complainant.

F. The Absence of an "Entrance Nip" in the Accused Devices.

As noted in Finding 22 above, another essential element of each of
the claims of the '758 patent which are here in issue, is that the
first and second wires must be arranged to converge and provide an
"entrance nip" for the reception of web-forming stock. I find that
the term "entrance nip" is not self-explanatory. In fact, Mr.
Gustafson could not recall any other usage of the term "entrance

nip" outside its use in the suit patent. (RX 390, Gustafson dep.,

at 379). 1ts preciée meaning, i.e., whether it refers to any
convergence:of wires in a twin-wire former, or only such convergence
which receives stock directly from the head-box, cannot be determined

without reference to the drawings and specification of the patent.
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57. In all of the figures of the suit patent a substantially homogenous

mixture of fibers and water (stock) is discharged directly into the
nip formed between the two wires, in the form of a jet stream.
(RX-390, Gustafson dep., at 133-37; Waller, Tr. 166-68; RX 409,

Kallmes direct, at para. 34).

58. The language of the specification further bears this out to be the

fact. With reference to the reception of stock by the nip, between
the wires, it is clear that the patent speaks of a jet stream of
such stock being deposited directly from the headbox into the nip.
(cx-1, Col. 2, 1. 52-59; Col. 4, 1, 12-13; Col. 5, 30-41; Col. 8, 1.
20-29; Col. 10, 1. 17-21; Col. 11, 1. &47-51, Col. 15, 1. 27-29;

Col. 16, 1. 67-75; Col. 18, 1. 24-37).%/ Thus, the modifying word

"entrance'" as used in connection with the term '"nip" in the

Mr. Waller claims that in. at least one instance the specification indicates
that the jet stream of stock is deposited on the bottom wire prior to the
entrance nip. He refers to CX-1, Col. 8, line 51 as bearing this out.
(Waller, Tr. 488), Even if this were so, the jet stream of stock would
still contact the wire immediately before the nip and, therefore, this

fact would not materially affect this finding. However, Mr. Waller has
misread the specifications in this regard. The language to which he refers:

The bottom wire 11 is trained over the arcuate
stationary surface of the plate or shoe 71 as
the jet stream is deposited thereon....

is followed two sentences later by the language

It will thus be appreciated that the combinationm...
of the plate or shoce 71 with a large diameter roll
52 provides a relatively large arcuate surface

which more readily assumes the trajectory of the

jet stream and..allows for a more uniform application
of pressure to the jet stream as it is deposited be-
tween the wires.

(cx-1, Col. 8, 1. 51-63). (Emphasis added).
Therefore, although the jet stream first contacts the bottom wire in this
instance, it does so within the entrance nip.

27



59.

60.

suit patent is meant to define a nip into which the stock is directly
discharged from the headbox. . (See Findings 165-166, below). Such an

"entrance nip" could only be found in a true twin-wire former.

This is further borne out by the history of this invention. Its
original purpose was to correct a deficiency in an earlier

design wherein spewing occurred when stock was received in jet stream
form directly from the headbox into the nip. The shaping of a
gradual nip through use of an arcuate shoe was intended to eliminate

that problem. (Finding 53, above).

The Sym~Former R and the New Sym-Former, on ﬁheyéther hand; have
eliminated the problem of spewing by an entirely differenc:meané.
In the latter devices the material issuing from the headbox is
substantially dewatered before it even apﬁrbachés the con§ergence-
between the two wires, i.e., the nip. This initial dewatering ..

occurs on the single~-wire fourdrinier section of these formers.

’(RX-409,‘Kallmes direc;, at 1l4; Finding 31, above). There-

fo:é; there is no concern with the problem of spewing at the niﬁw

in Sym~Former R and the New Sym-Former. (RX-409, at 14).. This

is further borme out by the fact that the nip in the accused

devices is an abrupt nip, rather thaﬁ a gradual ome. (RX-409, at
paras. 33 and 35; CX-1, Col. 17, 1. 22 et seg; Finding 33). As such,
the nip in these devices would not be suitable for the recéption of a
jet stream of stock directiy from the headbox, (Wailer,,fr. 174; RX-
381, Chapman dep., at 27a; RX-392, Waller dep., at 350; GX-1, Col. 17,

1. 22 et seq.).
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6l.

62.

63.

64.

Accordingly, I find that the accused devices dovnot contain an
"entrance nip"lwichin the meaning of that term as it is used
in the '758 patent. Therefore, for this additional reason,
they cannot be considered as infringing devices.

(Findings 56-60, above).

G. Additional Differences Claimed by Respondents

Respondents also urge that the accused devices do not read on the
the '758 patent as to one other essential element of the claims
in issue. That is the limitation in such claims that "said form—
ing wires [be] arranged to travel over said curved stationary
surface downstream of said entrance nip while having stock there-

between." (RF 107 et. seq.; Findings 13-21).

It is respondents' position that the forming wires in the accused
devices, as they pass over the stationary shoe, have web between

them rather than stock. (RF 107-122).

The term "stock" as used in the claims of the suit patent is not
clearly defined within the language of the claims. (CX-1l, Cols.
22-24). The testimony of the experts as to whether the material in
the wire sandwich of the accused devices, at the point in question,
is "stock" or "web" is confliccing. (CX-204, Waller direct, at
20~-22, 41-44; RX-=409, Kallmes direct, at 16-17). I £find that

the specification of the suit patent supports the position that

the material in the wire sandwich as it passes over the shoe on
respondents’' devices is "stock' within the broadest use of that

term within the suit patent.
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65.

The language of the specification indicates that the suit patent
often uses the term "stock" in a very broad, inclusive, sense.

It is agreed between the parties that the patent treats the words
"stock", "web stock" and "web forming stock" synonymously. (Waller,
Tr. 94; RF 95). The patent also uses the term "newly forming web"
interchangeably with these terms in some places. For instance,

at Col.‘IS, linés 56-60, the speéification speaks of the 'newly
forming web' at drainage points Al and A2, which are within the nip
and before the shoe. (See also, Col. 12, 1. 65-71; Col. 18, 1. 74 -
Col. 19, 1. 2). Other language of the specification calls

the materials in this area of the former, and well beyond this point,
"stock."  (Col. 17, 1. 22 et. seq.; Col. 18, 1. 45-48). Also, in
connection with Fig. 8 of the patent, the specification refers to the
materials in the area of convergence of the wires (within the nip)
‘fifsc, as '"'stock," and then as 'newly forming web." (Col. 18, 1. 45-48,
Ahd Col. 18, 1. 74 - Col. 19, 1. 2). At the same time, however,

the term 'newly forming web" is also used interchangeably with 'web”

at other places in the specification. For example, Col. 17, lines 64

et seq., talks about a "sandwiched web" at the point of the beginning

of the following roll. Alsc, Col. 19, lines 43 et. seq.,
states that the following roll receives the "wire-web-wire
sandwich." Again, at Col. 20, lines 50-61, the specification

refers to the "web" at the following roll. However, Col. 16, lines

7-12, speak of the sandwich arrangement st the point of the 'de~
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watering roll" as a "newly forming web" and Col. 13, lines 56-63,

state, "Further, at this stage of the forming zone, the newly forming

web will still be in a relatively £luid stage ... as [ie travels] over
the curvature of the roll 219 [the following roll] cm (Ehphasié added).

Furthermore, the term "stock" is sometimes applied to the sandwiched
materials found in areas of the former where other patent references
speak of "web." For example, the specificationm, in at least two places,
uses the term "stock," to describe the materials traveling over the
"bi-radii path" or the "guide elements," which include both the curved

stationary shoe and the following roll. (CX-1, Col. 21, 1. 73 et seg.).gf

66. The’deposition testimony of Mr. Gustafson, one of the inventors noted on
thev'758 patent, further reveals.his‘;endency to use the term "stock"
in a very broad sense. In testifying to the condition of the materials
at the point of tangency with the "couch" roll (the following roll), after
the shoe, he describes such materials as "stock.“ (RX-390, at 213).
He admits that the materials at this ﬁoin: consist of a "top mat"
and a "bottom mat" with a "slurry" in between. (RX-390, at 213). He
also admits that the middle portion of this sandwich has thickened
somevhat and may have some orientation of the fibers‘(Rg-390, at 214,
218), but he maintains that it is still "stock" until it has a

sheet structure which can support itself (Rx-séo, at 212-18).

9/ The only places where the specification clearly uses the term ''stock” in
a restrictive manner are those points where it speaks of the '"jet stream"

of stock being discharged into the entrance nip. There it is clear that
"stock" refers to the substantially homogeneous mixture of water and fibers
as it is discharged from the headbox. (Waller, Tr. 166-68; RX 390, Gustafson
dep., at 133-37; RX-409, Kallmes direct, at para. 34).
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67.

68.

In view of these facts, it appears that when the claims of the patent

state that the forming wires shall be "arranged to travel over said

curved stationary surface downstream of said -entrance nip while

having stock therebetween,”" the term "stock" is used at this point in

~a very broad sense to describe the condition of the paper forming

materials before they are fully formed into a defined mat (one with

no appreciable lack of formation in the middle, at which point

the sheet structure can support itself). (Findings 64 - 66).

As the materials reach the shoe in respondents’ accused devices they
have been dewatered of about 73% of the original water from the

slurry in the headbox. (CPX T). At this point, though, such m;terials
still consist of’abou: 50 p&rfs water cQ luéart soii&;jﬁn&:stiil havé
a greét de#l of fluid'iﬁ the middie porti;n;‘ (Waller,‘Tr; 78;79,
4#8-80). I find, therefore, that such ma:e;ials are‘stiil "stock" as
that term is uéea in this éortion of'the cl#ims‘relating‘té the state
of the paﬁer forminé materials as.tﬁey.pasé‘over the‘cur;éd sc#;ionary

surface.

Lastly, respondents argue that the accused devices do not infringe

~the “758 patent because the wires do.not pass over surfaces of -

ever decreasing radius. This argument is based on the fact that
in the accused devices the wires first wrap a portion of the
forming roll (having a relatively small radius of curvature) then
pass over, on the other side, the large radius curved stationary
shoe followed by a relafivéljksﬁall radius-roll;\(CPg T;lRF 129};
In support of thié argumént, réépondents cite:to a por:ion of the

specification of the suit patent which notes that it is an advantageous
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feature of the patent device that there is no reverse wrap in the path of
the wire travel. (RF 131). The lack of such a reverse wrap is not an
element of the claims of the ‘758 patent. Therefore, this configuration
of the accused devices would not distinguish them from the patent device
were.i: not for the effect this configuration has on the requirement of
"adjacency'" of the nip and the shoe, which is an element of each of the
claims in issue. As ﬁoted above, in Findings 43-55, the wrap of the ﬁire
sandwich around the forming roll in respondents’ Sym-Former R and New
Sym-Former necessarily destroys any relationship between the nip and the
curved stationary surface in these devices. Therefore, such devices do

not read on the suit patent,
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69

- H. Eguivalencz

Complainant maintains that even if literal infringement does
not exist, respondents’' accused devices infringe the '758

patent under the doctrine of equivalents. (CB at 33). To

find “infringement under that doctrine, as complainant admits,

70.

71.

‘it is necessary to find that the accused product

performs substantially the same function
in substantially the same way to obtain
the same result as the claimed product.
 (CB at 33, citing Hughes Aircraft Co.
v. U.S., 219 U.S.P.Q. 473, 480 (C.A.F.C.
1983).

In view of Findings 71-75, below, I cannot find infringement herein
under the doctrine of equivalents, since respondents' devices do not
perform substantially the same functions in substantially the same

way.

The suit patent herein provides for a‘"Twin—wire Web Forming System
With Dewatering by Centrifugal Forces." (CX-l, Col. 1, 1. 2-3). 1Its
principal components include a gradual "entrance nip" for receipt of
the jet stream of stock, a large radius stationary curvéd surface
adjacent the entrance nip which he1p§ shape the nip and provide for
gradual dewatering, and a smaller radius rotary cylinder following the
stationary shoe and positioned on the same side of the wire as the
shoe. (CX~-l, Col. 22-24). The path of the twin wires "with stock

sandwiched therebetween" is designed so as to provide for free centri-
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72.

73.

fugal dewatering through the top wire as it passes over the curved“'
stationary surface and following roll. (CX-1, Col. 22, 1. 64-66;

Col. 23, 1. 64-66; Col. 24, l. 24=25; CX~-204, Waller direct, at
16-18). The :win—wirg formers covered by the suit patent, just as .
all twin-wire formers, verg‘incended to provide better paper Eorma:ion.
including the elimination of two-sidedness of the paper. (cx-204,
Waller direct, at IL, 18; RX-152-154; RX-409, Kallumes direct, at

5-6). Tﬁe combination of the gradual entrance nip, the curved
stationary surface "adjacent" the en:raﬁce nip, and the smaller

radius cylinder following the shoe were the features which distinguished
the patent deQices from other twin-wire formers. (Rx-152f154;

CX-204, Waller direct, at 16-20).

In the suit ﬁa;enc devices, the curved stationary shoe and following
roll represent the primary dewatering devices. In such formers,
essentially all of the free water is removed from the stock by the
end of the bi-radii path around the shoe and the following roll..
(RX 390, Gustafson dep., at 211; Waller, Tr. 227). In fact, in the
Bel Baie LI, up to 90%Z of the water is removed as the wi;e-stock—

wire sandwich travels over the curved stationary surface. (CPX D).

Also, in the suit patent devices it is important to avoid pumping,
or pressure pulses, in the stock as it passes over the curved

stationary surface. (CX-l, Col. 12, 1, 3-26, 41-58). In fact,
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74.

even in embodiments where the curved stationary shoe is slotted,
it is important that it be designed in such a manner so as to

minimize pressure pulsation. (RX-390, Gustafson dep., at 419-20).

In the accused devicés of respondents, dewatering and sheet formation

take place in a substantially different manner: The curved séaéiénary
surface and thé f£ollowing roll are not the primary dewatering deVicés

in the Sym-Former R and the New Sym-Former. Indeed, about 73% of

the watér in the stock is removed before' 'the paper forming materials

even feach\thé‘éhde; (epx T;‘wéllef;mTfiif95)Q' Only 16% of such

water is ‘rémoved as the materials pass over the shoe in these devices,

75.

and only 3% is removed over the following roll. (CPX T).

Furthermore, in the Sym~Former R and the New Sym-Former, one of the
principal purposes of the shoe (which is bladed) is to create pressure
pulses in the newly forming web, so ‘as to redistribute the fibers and
fine particles therein, thus improving the formation of the finished
sheet. '(R%-250, Hujula direct, at 23; Finding 38, dbove). Such pressure
pulses’ are in sharp contrast to the need to avoid such pulsing in the
patent devices. (Finding 73, ‘above). Thus, in this additional manner,
the functions and performance of the actused devices differ ‘from those

of the suit patent device. (See Findings 165-166, below).
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V. VALIDITY OF THE '758 PATENT

A. Background

The art of papérmaking can be traced back several thousand
years to the ancient Chinese. In the modern era, the most
significant lasting innovation in papermaking was the de-
velopment of the fourdrinier forming section in France in
about 1799. This type of forming section was continuously
used in some fashion for the succeeding one hundred and

fifty years. (ﬁaller, CX-204, pp. 11-12; Kallmes, RX-409,

pp. 3-4).

The formation of paper begins with an extremely diluted
slurry made up of water and fibers. 1In order to transform
this slurry into paper, the water must be removed in such
fashion that a consolidated web.of fibers is created in

the form of a sheet. A fourdrinier forming section achievesu
this objective by means of a continuously moving, slightly
inclined, substantially flat looped belt made of woven wire
or screen onto which stock i1s deposited from a headbox.
Initially, water is drained downwardly through the wire by
means of gravity, which may be aided’by the use of vacuum
or suction. After this first stage of dewatering, the
resulting web is transferred to a press section and

then to a dryer. (Waller, CX-204, pp. 11-12;

Kallmes, RX-409, pp. 3-4).
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78. The improvements made to fourdrinier forming sections were

directed toward dewatering the stock more quickly so as to
attain a higher speed of operation. Nevertheless, certain
drawbacks?were inherent in forming paper on a fourdrinier,
particui#ély‘a: high speeds. Above a certain Qpeed on a.
fourdrinier former,-ﬁhé resulting paper was rough on the
upper free ;urface due to waves generated by rapid movement
of stoék oh:;he wire. In addition, paper made on a four-
drinier wés‘charaﬁcerized by sheet two-sidedness and laék

of fine fsrmation. fines are shorter fibers in stock which
tend to migrate with the moving water as it drains from the
stock. Fillers are also added to pdlp fibers in order to
assist in web formation. In the production of printing
grades of paper such as newsprint and bond it is important
that the fines and fillers be evenly distributed throughout
the thickness of the paper. On a fourdrinier forming section,
the fines tend to gravitate toward the wire during dewatering,.
resulting in two-sided pdper. Two-sidedness refers to the
difference in two sides of a sheet of paper in terms of the
distribution of fines and fillers, If fines and fillers are
not evenly distributed, the paper will tend to lint, and one
side of the paper will be more receptive to ink than the other.

(Waller, CX=-204, pp. 12=13; Kallmes, RX-409, pp. 4=5).

79. In order to overcome the limitations of the fourdrinier forming
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section and to increase production speeds, a twin Qire
former was developed and put into commerical operation

in England in the early 1950's. With a twin wire former,

a jet stream of stock is deposited by the headbox between
two converging wires which sandwich the stock and allow
drainage in both directions through the wires. By de-
watering the stock in two directions, the problem of sheet
two-sidedness could be overcome by achieving an even dis-
tribution of fines and fillers throughout the sheet. When
both sides of the sheet have comparable sutface‘qualicieé,
the sheet is referred to as being one-sided, and is suitable
for printing purposes. (Waller, CX-204, pp. 14-15; Kalimes,

RX~409, pp. 6=7).

The early development of twin wire formers still exhibited
certain drawbacks in speed and paper quality. At certain

speeds, the converging wires were unable to accept the volume

of stock ejected from th; headbox, which resqlted in flooding

and spewing. In addition, dewatering would be achieved so
quickly that many of the fines particles in the stock would

be drained through the wires with the water, résulting in poor
paper quality. Thus, the objectives in the developmenc.of twin
wire formers were to arrange the convergence of wires so as to
accommodate high volumes of stock moving rapidly without flooding
or spewing, and to control thé rate of dewatering so as to reﬁain
the fines particles in Ehe web. (Waller, CX-204, pp. 15-16;

Kallmes, RX-409, p. 7).
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B.

Invention of the Suit Patent

81.

82.

83.

U.S. Letters Patent 3,726,758 ('758 patent), entitled "Twin—Wi;e
Web Forming System with Dewatering by Centrifugal Forces,"“issued
on April 10, 1973 te the invenCOrs Joseph D. Parker and David R.
Gustafson, who in turn assigned this patent to compla%nant Beloit

Corp. (CX~1, 2; RX 126).

Mr. Gustafson began to work for Beloit in 1958 at a time when
Beloit was developing an early twin-wire former, the Inverform.
In this type of twin-wire former, the slurry was deposited by
the headbox onto a fourdrinier forming wire. Some distance
down the fourdrinier wire from ﬁhe headbox, the top wire Inver-
form unit was mounted above the bottom wire in such fashion
that the top wire was guided around an open breast roll in
convergence with the bottom wire. With this unit, the slurry
would not only be dewa:ered thiough the bottom wire, Sut drain-
age would also occur upwardly through the top wire and bréasc

roll. "(Gus:éfsbn, Tr. 1487-89; CX-205, pp. l-3; CPX NN).

In about 1961, Beloit began development of the Twinverform forming
section, which was designed to be used with a high turbulence headbox.
The Twinverform was arranged so that the top wire unit was mounted in
close proximity to the headbox with the objective of maximizing fiber
dispension and suppressing turbulence from the headbox. A slotted
drainage element was placed near the headbox in the loop of the top

wire. This convexly curved shoe was parabolically shaped to have a
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short radius at the beginning following by a loné radius

at the end. Dewatering on this machine occurred very

rapi&ly in both directions, so that approximately 60-70%

of total drainage took place over about two feet in length.

The shape of the curved shoe was designed to correlate to the
natural drainage properties of tﬁe fiber suspension. {(Gustafson,
Tr. 1490~91, 1493-94; CPX NN). Beloit obtained several patents on
the Twinverform configuration, including Canadian Patent No.
869,266 to Gustafson, which utilized a slotted curved stationary
shoe, and British Patent No. 1,129,893 and French Patent No.
1,473,988 to Justus which utilized a solid curved stationary shoe.

(RX~147, 148).

. In 1967, Beloit was interested in designing formers to manufacture
multi-ply board grades. An experimental machine having an Inverform
configuration had been set up at Beloit's affiliate in England. Mr.
Gustafson and Mr. Parker went to view Beloit's pilot machine in Bolton,
England in late 1967. The machine which they saw was arranged on a

wrap roll concept, in which the stock was discharged from the headbox
directly into a nip formed by the convergence of two wires wrapping

opposing rolls. The output from this machine was unsatisfactory because

the capacity of the nip to receive stock was limited, resulting in rejection
of stock and slow speeds. (Gustafson, Tr. 1496-99, CX-205, pp. 4-5; CPX

NN) .

. To solve the problems of spewing and limited speed, Mr., Gustafson proposed

installing a curved shoe leading up to the solid wrap roll in order to allow

41



86.

87.

a more gradual build-up of ‘pressure to prevent spewing.

Mr. Parker proposed that the curved shoe should be adjacent

the roll so that there would be continuous support of the

wires to prevent any separation. These proposed changes were
carried out at Bolton with the assistance of George Sheldon,

Mike McCormick and George Chapman. These changes were quite
successful in overcoming the problem of spewing, because the

large radius curved shoe followed by the smaller radius

wrap roll allowed an initial small buildup of pressure between

the wires at the entrance of the nip. Tension would then increase
on the smaller radius of the roll, and drainage would occur at a
point at which the mat strength was sufficient to withstand the
pressure without rejection. (Gustafson, Tr. 1499-1502; CX-205, pp.

5-7; CPX NN).

Due to the initial success of the curved shoe at'Bolton, further
development work was done along these.lines. A patent application

for this development was. filed in England on January 24, 1968.

Figure 2 of the British patent application discioses the struc:ufe
conceived by Mr. Gustafson and Mr. Parker in November 1567. (Gustafson,

Tr. 1502-03; RX~-135).

The British paCent application was filed by Beloit's British patent
agent, Mr. A.T. Ranson. Due to the fact that the inventors of the

subject matter were not domiciled in Britain, Mr. Ranson filed the

42



application in his own name as communicatee of Beloit.
In prepé:ing this application, Mr. Ranson obtained
necessary information from Mr. Chapman at Bolton, who
had assisted in the construction of the structure con-
ceived by Messrs. Parker.and Gustafson. (CX 7; Ranson,

CPX G, p. l4; RX-135).

C. Prosecution History of the '758 Patent

88. On January 21, 1969, Beloit filed an application in the
United States Patent and Trademark Office (PTO) for a
patent on multi~ply web formation, Serial No. 792,713
(713 application). In this application it claimed the
priority date of its British application of‘January 24,
1968. The drawing of Figure 3 in the '713 application
corresponds in all material respects to Figure 2 of the

British application. (Kallmes, Tr. 1117; RX-135, 378).

89. Figure 3 of the '713 application, which later matured
into Figure 3 of the '758 patent, depicts a twin-wire former
in which the wires are arranged to converge and provide
an entrance nip for the reception of stock and in which
a curved stationary shoe is positioned immediately
adjacent to a rotary cylinder in such fashion that the
wires converge over the curved stationary shoe to form an’
entrance nip. The curved stationary shoe has a larger radius

than the adjacent rotary cylinder. Thus, the wires follow
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91.

a bi-radii path of travel as they move over the curved
stationary shoe and the rotary cylinder. The top wire is free
of restraining means as it travels over the rotary c¢ylinder,
and on thi§ path of travel the stock sandwiched between the
wires will be dewatered centrifigually through the top

wvire as it passes over the rotary cylinder. Figure 2 of the
Bfitish application and Figure 3 of the '713 application
contain every element of claims 1, -2, 3, 4, 7, 8 and 10 of

the '758 patent. (CX 1; RX-135, 378).

In an Offiée Action of August 26, 1970, the patent examiner
rejected all of the initial claims, citing several prior
art references as rendering the claimed invention unpatent-

able under 35 U.S.C. 103. (RX-378).

U.S. Letters Patent No. 3,311,533, issued March 28, 1967 to

de Montigny covers an apparatus for making formed fibrous
webs. The examiner of the '713 application noted that the

de Montigny patent discloses, particularly in Figure 2, an
apparatus for producing fibrous webs which includes a head-
box, forming wires, guide rolls, and forming cylinder; kThe
headbox directs stock into the nip between the wires as they
wrap around the cylinder. De Montigny further discloses

that the wires are arranged to travel around part of the first
rotary cylinder to provide a first zome through which water

will be expressed outwardly through the first wire and
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93.

inwardly into the foraminous cylinder. The wires then travel
around a significant portion of the periphery of a second
foraminous rotary cylinder (approximately 180 degrees). The
second cylinder applies a low pressure air flow outwardly on
cﬁe wire. Thus, de Montigny accomplishes centrifugal de-
watering.of the stock by means of pgssing the wires in a

reverse wrap around two rotary cylinders. (RX-267, 378).

In response to the examiner's rejection, Beloit filed an
Amendment “B" on October 16, 1970, in which the claims were
amended, and in which Beloit referenced an interview held
between the examiners and applicant's attorneys. The inven-
tion of the '713 application was distinguished over de Montigny
on the basis that it was 'patentably distinct to provide a _
stationary shoe in combination with the roll wherein the shoe
is an extension of the roll surface to provide a longer de-

watering surface." (RX-378).

De Montigny teaches the configuration of a twin-wire former
in which dewatering of the stock is accomplished through both
wires, and in which the configuration of the rotary cylinders
accomplishes centrifugal dewatering by means of a reverse wrap
of the wires around the cylinders. This dewatering is also
aided by the application of air pressure and suction on the
wires as they travel around the rotary cylinders. There is

no teaching in de Montiguy of the placement of a curved
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stationary surface adjacent the entrance nip and in close
working relation with a rotary cylinder on the same side of the
wires, so as to define a continuous, bi-radii path of wire
travel having a first radius of curvature substantially larger

than a 'second radius of curvature. (RX-267).

In the Office Action of August 26, 1970, the examiner also
rejected certain claims under 35 U.S.C. 103 as unpatentable

over Graham I. (RX-378).

u.s. LE::ers Patent No. 3,400,045, entitled Pressure Forming
Apparatus for Making Paper, issued_on September 3, 1968 to

J.B. Graham (Graham I). In the rejection of the claims of the
'713 application, the examiner noted that Graham I discloses,
particulafl& in Figure 2, a paper forming apparatus wherein

a headbox discharges slurry between a forming wire and a felt,
the wire and felt both wrapping the uépgr down-running quadrant
of the rotary cylinder immediately following the headbox. In
response to the examiner's rejection, Beloit set forth the same
argument in its Amendment as it had with respect to de Montigny.

(RX-367, 378).

The Graham '045 patent &iscloses a papermaking machine utilizing
a wire #ﬁd a felt to sandwich the stock in the forming sectionm.
The headbox discﬁarges stock into the nip formed by the con-
vergence of the wiré‘aﬁé felt on the rotary cylinder. With the

wire situated outermost, the wire and felt immediately travel
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around at least 90 degrees of the rotary cylinder. Dewatering
occurs around the cylinder outwardly through the wire due to
tension and centrifugal force. However, in dewatering by\centri-
fugal force, the wire-web~felt sandwich is not ‘bent reversely
from its curved configuration in passing around the slice roll.
(RX-367, Col. 1, 1, 53-59). The Graham I patent does not disclose
the placement of a curved stationary surface adjacent the entrance
nip and in close working relation with a rotary cylinder so as

to define a continuous, bi-radii path of wire travel having a

first radius of curvature substantially larger than a second

radius of curvature. (RX-367).

In the Office Action of August 26, 1970, the examiner also rejected
original claims 23 and 25 as unpatentable over Graham II. .

(RX-378).

U.S. Letters Pateﬁt 3,316,745, encitléd Apparatus for Forming
Paper Between a forming Wire and Felt, issqed on 3un§ 20, 1967

to J.B. Graham (Graham Ii).v The examiner of thé '713 applica:ion
noted that Graham II discloses a paper forming apparatus wherein

a headbox discgarges slurry between a Eorming wire and a forming
fabric, the forming.fabric wrapping an elongated curve§ plate, and

the forming wire wrapping two guide rolls. In respomse to this

rejection in Amendment B, applicant distinguished Graham II on the same

basis as de Montigny and Graham I. (RX-268, 378).
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Graham II discloses a paper making apparatus consisting of a
wire and a felt situated in such fashion that the wire and

the felt provide a tapering cavity between them into which
paper stock is discharged. A supporting shoe is provided on
tﬁe felt side of the tapering cavity. This shoe may either

be a flat backing plate, or it may be a plate having a convex
external surface of gradually decreasing radius. The curved
plate is followed by a roll around which the wire and felt travel
with the wire being outermost. Dewatering around the curved
plate and the roll is accomplished by centrifugal force, as the
pressure‘increases due to increased wire tension and decreased

radius of curvature. (RX-268).

Although Graham II discloses gradual build up of pressure by

means of a curved stationary plate of decreasing radius immediately
followed by a roll, in Figures 2 and 3, the curved path of wire
travel is defined by the curve of the plate, and not by a close
working relaticnsﬁip between the plate and the.cylinder. Thus,
centrifugal dewatering will occur through the wire as it passes
around the curved plate, and the following roll does not play

any part in centrifugal dewateriﬁg; In addition, Graham II
requires the‘use Qf a wire and a felt, thus dewatering occurs

only in one direction, through the wire. (RX~268).

In the Office Action of'August 26, 1970, the examiner also cited

as prior art U.S. Letters Patent 2,881,678 to Thomas, and U.S.
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Letters Patent 3,215,593 to Green. 1In distinguishing these
patents from the invention disclosed in the '713 application,
Beloit rglied,on the same arguments presented with respect to de

Montigny and Graham.

102. U.S. Letters Patent 2,881,678 issued on April 14, 1959 to R.J.
Thomas. This patent discloses a twin-wire forming apparatus
substantially of the design of the Inverform, that is, a top
wire mounted above a substantially horizontally inclined fourdrinier
wire so that the convergence of the wires creates a nip near the
headbox., As the top wire travels around the cylinder, suction is
induced by the rotating roller, and a slice is positioned downstream
of the rotary roller to remove vater that is drained in an upward
direction. The path of travel of both wires along the forming zone
is essentially flat. Thus, there is no curved stationary element
positioned adjacent the nip in close working relation with the

rotary cylinder, and no centrifugal dewatering occurs. (RX-368).

103. U.S. Letters Patent 3,215,593, entitled Headbox for Twin Wire
Papermaking Apparatus, issued November 2, 1965 to M.S.Green.
In rejecting original claims 18-20 as obvious over Graham II

in view of Thomas and Green, the examiner of the '713 application
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noted that Green discloses the use of deflector blades on both
sides of a twin-wire formation zone. The examiner considered
that in light of Green it would be obvious to one of ordinary
skill in the art that deflectors could be used in the GQ#ham 11

environment adjacent both forming wires since they would merely

-enhance web formation. In Amendment B filed by applicants in

response to this office Action, original claims 18-20 were
cancelled. (RX-369, 378). The patent to Green primarily
concerns the construction of headbox means, which are not at

issue in this investigationm.

Following applicant's filing of Amendment B on October 16, 1970,

in response to the August 26; 1970 Office Action, and a telephone

_interview with applicants' counsel on November 16, 1970, the

claims were considered to be allowable. On July 8, 1971, applicant
filed an express abandonment of the '713 application, without
abandoning the inventionm, in favor of the co-pending application
for "Twin~Wire Paper Forming System with Dewatering by Centrifugal

" which ultimately issued as the '758 patent. This later

Forces,
application was a continuation-in-part of the '713 application.

(Rx-378).

On February 3, 1969, Messrs. Parker and Gustafson filed a patent
application in the PTO for issuance of a patent designated as ''Improved

Paper Forming Arrangement,' Serial Number 795,954 ('954 applicationm).
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This application contained fifteen claims and was accompanied
by three drawings which later became Figures 5, 6, .and 7 of

the '758 patent. (RX-377).

In an office action of September 21, 1970, the examiner
rejected all of the claims under 35 U.S.C. 103, citing

as prior art Graham II, U.S. Letters Patent 3,382,143, to
Justus and U.S. Letters Patent 2,688,276 to Showérs. The
rejection over Showers concerned claimg relating to a
headbox. These claims are not at issue in this investi-
gation, thus the Showers pateant will not bé considered

herein. (RX-371, 377).

The examiner of the '954 application noted that Graham II,
particularly in Figure 2, discloses a paper forming apparatus.
which includes opposed rqlls, a rigid plate, rolls, and a
headbox which discharges stock into a cavity formed between
a forming wire and a fab;ic as they wrap the rolls and

pass over the plate. In addition, the plate is disclosed

as being a curved surface. The examiner additionally re-
jected the claims as unpatentable over Graham, in view‘of the
Justus '143 patenﬁ because Justus discloses a paper forming
apparatus in which a stock inlet discharges slurry into a
formation zone between two forming wires as they pass along

a curved surface of a foil suction box, which box functions
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to aid dewatering of the web being formed between the wires.
The examiner considered that it would .be obvious to one of
ordinary skill in the art that if additional dewatering cap-
abilities were desired in the Graham II formation apparatus,
the curved plate could be a water permeable surface as

taught by Justus. (RX-268, 370, 377).

108. On February 19, 1971, spplicants filed Amendment "A" in res-

109.

ponse to the examiner's'rejections. The original fifteen
claims.were cancelled and eleven new claims were proposed in
their place. Applid#nts further indicated that the '954
application was a cﬁntinuation—in-part of the earlier '713
application. The new claims presented in this amendment were
designated "Jepson~type'" claims based on the allowed claims
of the parent application. The subject ihvencion was
distinguished from Graham II on the basis that Graham II
does not suggest or relate to twin-wire paper formation,
since it requires the use of a wire and a felt, so that
drainage is attainable only from one side. In addition,
Graham II does not suggest using the combination of a

curved plate or shoe and a roll to d;fine a continuous

bi-radii path of travel. (RX-377).

Graham II is entitled "Apparatus for Forming Paper Between

a Forming Wire and Felt." 1In the abstract of the disclosure,
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it is stated that the wire and felt are situated so as to
providé a tapering cavity into which stock is discharged,

"with a supporting shoe being provided for the portion of

the félt fofﬁing one side of the tapering cavity to prevent
undhg flexing of the felt. The supporting shoe may be either
in the form of a flat backing plate or a plate having a convex
external surface of gradually decreasing radius.ﬁ In Figure 2,
it is shown that the wire and felt travel around the plate,
which is initially scraight and then defines a curve of

gradually decreasing radius. The wire and felt then pass

‘#round a relatively small guide roll. As the web leaves the

forming section and passes to the press section, the web re-
mains on the underside of the felt when the wire and felt
séparate. The backing plate is impermeable and is provided
behind the felt due to the fact that felt is more elastic than
forming wire, and that less tension is maintained on the felt
than on the wire. Thus, thé"backiﬁg plate prevents bowing of

the felt. (RX-268, Col. 3, 1. 39-53).

' Of the 'art cited by the examiner, Graham II is the most per—

tinent, by reason of the fact that it teaches the use of a

curved surface. of gradually decreasing radius to effect a

gradual‘bui1d~up 6f pressure and to achieve centrifugal dewater-

ing around the curvature of the shoe. Nevertheless, there are

significant differences betwedn Graham II and the suit patent.
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Most importantly, Graham II is concerned with paper formation

between a wire and a felt.. Thus, it does not involve twin~-

wire paper formation. As a result, although dewatering is

carried out by centrifugal force under a similar principle to

that disclosed in the suit patent, dewataering only occurs in -
one direction through the wire. Graham II further discloses
that the backing plate is provided to prevent bowing of the
felt, due to the fact that felt is more elastic than wire and
has less tension maintained on it. Thus, the backing plate
must be solid to provide necessary support to the felt, and

a permeable curved element or suction box would not be appro-
priate to the Graham II configuration. Finally, the placement
of the cylinder following the backing plate is significantly
different from the arrangement of the suit patent. In Figure

-
1A of Graham II, a relatively large cylinder immediately

follows a straight backing plate, and the wire and felt b
converge on the roll rather than on the backing plate. 1In
Figures 2 and 3 of Graham II, the curve of decreasing radius
is defined only by the curved plate. The roll which follows
this curved plate is of relatively small diameter, serving
the function of a guide roll, rather than defining a continu-
ation of the curve of the backing plate. Thus, in each

embodiment disclosed in Graham II, the curved shoe and adja- -

cent roll are not situated in close working relationship so
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as to define a continuous bi-radii path of wire travel.

(CcX-1; RX-268).

U.S. Letters patent 3,382,143, issued May 7, 1968 to Justus

and Gustafson, is entitled "Paper Forming Assembly and Method."

In the abstract of the disclosure it is stated that the invention
relates to a plural wire web forming device in which "a web forming:
zone is defined between converging fﬁrming wires by the use of
curved, stationary, permeable guide means acting against one

wire to urge such wire through an elongated substantially curved path
and into convergence with the opposite-wire under tension."

Figure 1-B of the Justus 'l43 patent discloses that the top wire
travels around a curved stationary shoe to converge with the

bottom wire, which passes around a breast roll situated beneath

the curved stationary shoe so as to define the entrance nip.

The upstream end of the stationary shoe forms a parabolic curve

defining the path of travel of the upper wire. The bottom wire

does not travel around the curve of the stationary shoe. The

stationary shoe is water permeable downstream of the curved

portion, thereby allowing upward drainage through the top wire.

The bottom wire is free of restraining means as it travels past

the opposing stationary shoe. Following the convergence of the
wires, the path of travel of both wires along the stationary

shoe is flat. (RX-370).
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112. Thus, there is no disclosure in the Justus 'l43 patent of a curved
stationary shoe positioned in close working relatiomship with an
adjacent rotary cylinder such that the wires follow a bi-radii path
of travel with the first radius of curvature being substantially

larger than the second radius of curvature. (CX-1l; RX=370).

113. On April 2, 1971, applicants filed a Voluntary Amendment with the
PTO in further response to the September 21, 1970 Office Actionm,
an interview of January 12, l97i and subsequent telephone con-
ferences with the examiner. In this amendment, certain claims
were amended, including claim 16, to indicate that the curved
stationary surface is adjacent to the entrance nip; and claim
20 to include the improvement of arranging the stationary sur-
face and a rotary cylinder so as to define a continuous bi-radii
curved path of travel having a first radius of curvature substantially
larger than a second radius of curvature. wiﬁh respect to the
positioning of the curved stationary surface and the rotary cylinder
to define a continuous bi-radii path of travel, applicants indicated
their belief that "[iln circumstances where the principles of the
invention ace not altered dewatering elements might be positioned
in the space between the curved surface and the rotary cylinder."

(RX-377).

114, On May 4, 1971, the examiner issued certain changes to the application
record prior to allowance of the claims., In this communicatiomn, the

examiner amended the abstract of the disclosure and changed the title
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of the invention to the title of the suit patent. In response to
applicants' contention that dewatering elements could be positioned
between the curved stationary shoe and the rotary cylinder, the
examiner noted that the specification does not state that an
additional structure may be so positioned, and that the specification
uses the word "immediately' to denote the downstream positioning

of the cylinder with respect to the curved surface. The examiner:
also cited as prior art references the patent to de Montigny and
U.S. Letters Patent No. 3,262,841 to Embry as showing twin-wire
papermaking systems wherein the wires partially wrap cylindrical
forming rolls in order to dewater the sheet between the wires.
However, these references were not considered to render the subject
invention unpatentable because no elongated curved surface preceding

the rolls was used in either patent.(RX-377).

115. On May &4, 1971, the examiner issued a notice of allowance of all
claims. On May 27, 1971, applicants filed an Amendment Under Rule
312 to mgke certain mino; corrections. In addition, with respect
to the placement of dewatering elements between the stationary
element and the rotary cylinder, applicants stated:

It is to be noted that the specification
does not state that additiohnal dewatering
structure can not be positioned between
the curved surface and the rotary cylinder.
.. [T]he invention is not limited to the
specific form disclosed but covers all
modifications changes and alternative
constructions falling within the scope
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and principles of the invention. Posgitioning
of additional dewatering elements between

the curved surface and the cylinder without
altering the continuous "bi-radii' path

of travel is certainly within the scope and
principles of the invention. The word
"immediately' merely indicates a preferred
location of the cylinder and implies that
there are other arrangements possible,
Additionally, the disclosure ... further
states that the rotary cylinder is positioned
in close running relationship with the

curved wire guide surface so as to provide
essentially continuous path of travel.
Elements positioned between such curved
surface and rotary cylinder which do
alter-this-continuous- path-of-travel Y
are not excluded from the scope of the
invention, particularly since all of the
claims utilized "open" terminology.

(Emphasis in original).

On June 11, 1971, the examiner entered the Amendment Under
Rule 312 "as directed to matters of form not affecting the

scope of the invention.'" (RX-377).

116. In an internal memorandum addressed to the file of the '954
application of January 20, 1971, it was stated by Mr. Munday
of Beloit's patent department that the patent would cover the
interposition of a flat suction box between the shoe and the
rotary cylinder, on the theory that straightening out the
latter part of the shoe would provide an infinite radius, which

would be larger than the radius of the roll. (RX-458).

117. This theory is rejected on the basis of Mr. Gustafson's deposi-

tion testimony that he did not equate a flat surface with a curved
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surface of infinite radius. This position is additionally incon-
sistent with applicants' initial statement in their application that
the stationary curved surface should have a decreasing radius of
curvature, Although, in their amendment of February 19, 1971
applicants indicated that they no longer placed this limitation om
the curved element, "since the invention encompasses any type of

" the prosecution history of the patent does not

curved surface,
support the broad interpretation proposed by Mr. Munday. Thus, any
dewatering element placed between the curved stationary surface and
the rotary cylinder will come within the claims of the patent only
if it does not disturb the continuous bi-radii path of travel

between the stationary surface and the cylinder. (RX 377; Gustafson,

RX-390, at 550-53).

In the Office Action of May 4, 1971, the examiner cited as prior art
U.S. Letters Patent No. 3,262,841 to Embry, issued July 26, 1966.

The purpose of this invention was to provide a high speed fourdrinier
type machine in which effective drainage of water could be achieved
without the use of suction boxes, and in which water could be removed
from both sides of the sheet at a higher rate than was previously
known. Under the configuration disclosed by Embry, substantial
dewatering through both wires is effecced by means of centrifugal
force. In Figure 1 it is shown that stock is deposited from the
headbox onto the bottom fourdrinier wire. The top wire wraps around

a guide roll a short distance from the headbox and gradually coaverges
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120.

with t?e bottom wire along the fiac fourdrinier table. Three
relatively small deflector rolls are positioned to carry both wires
around a 90 degree curve. The specification discloses that the
three deflector rolls could be replaced by a single large cylinder.
(RX~270, Col. 3, 1., 8-14). As the wires travel around the 90 degree
curve, the top wire is free of restraining means. Substantial
dewatering by centrifugal force occurs through the top wire. Atbcﬁe :
end of the third guide roll the wires travel in a downward vertical
direction and are guided around another cylinder of relatively large
radius, traveling around 90 degrees of its periphery. As the wires
travel around this cylinder, centrifugal dewatering occurs through
the bottom wire. Thus, Embry achieves centrifugal dewatering

by means of a reverse wrap. The Embry patent does not disclose

a curved stationary survace in close working relation with a

rotary cylinder to define a continuous bi-radii path of wire

travel having a first radius of curvature substantially larger

than a second radius of curvature within the meaning of the '758

patent. (CX-l; RX-270).

On July 8, 1971, applicants expressly abandoned the '954
application without abandoning the invention in favor of a
co-pending application filed concurrently with the abandonment,
which application was identified as a continuation~in-part of

the '954 application. (RX-377).

On July 8, 1971, applicants filed an application for issuance
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of a é;téﬁﬁ‘for‘"fwin-Wire Papgr»?orming.SysCem with Dewatering

 by anﬁrifngal;?orces," Se:ialyNmeer 160,879, ('879 applicacion);
This aﬁplié;:ion Qés.a.doqtinuacionéin-part of both the '713 and
'954‘applicﬁtions, and applicants claimed the priority date for

~ the commonvsubjec: matter. In the Voluntary Amendment accompanying
the '879 application, it was pointed.out‘:ha: the single application
coﬁbined‘the allowed claims oﬁ»the '713 and '954 applicaciohs, and
a comﬁlete description of the manner of combining the claims,

:ogecher‘wich”changes and additions; was provided. (RX-376).

121. On Novémber 3, 1972, the examiner issued an Office Action making
certain minor correc:iéns to the claims and specification. In
addiﬁion, the examiner noted that some of the references cited
by applicanﬁs in their VOluntarf Amendment accompanying the '879

application were not considered. (RX-376).

122, In the Office Action of November 3, 1972, the examiner listed the
following ten references which were considered pertinent to the
ciaimed invention, but ﬁhe claims deemed patentable thereover:
(1) the '533 patent to de Montigny; (2) '045 patent to Graham;
(3) '745>paCen; to Graham; (4) '678 patent to Thomas; (5) '593
paﬁént éo Green; (6) '84]1 patent to Embry; (7) 'l143 patent to
Justus; (8) '276 patent to Showers; (9) U.S. Letters Patent
‘2,9f7,277‘:o Kelly, issued March 28, 1961; and (IO)_U.S,'Letters

_ Patent 3,582,467 to GQs;afsbn iséué& J;ne 1; 1971. (RX=-267, 268,

270, 367-371, 373, 374).
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123. For purposes of the present investigation, the most pertinent
prior art cited by the examiner and relevant to the claims of
the '758 patent at issue consist of the Graham '745 and '045
patents, de Montigny, Embty; and Juétus.. (Rx-267; 268, 270,

367, 370; See Findings 91-100, 106~112, 118 supra).

124, On April 10, 1973, the '758 patent issued from the '713 and '954
applications, abandoned in favor of the continuation-in-part '879
application to Parker and Gustafson, containing eight drawing and

twenty~three claims. (CX-1).

D. Priority Date of Iavention

125. In the '713 application, Beloit claimed as its priority date the
date of filing the British patent apﬁlic&tion. (See Findings
86-88). The '713 application contained four drawingé which
became Figures 1-4 in the '758 patent. Figure 3 of the '758
patent corresponds to Figure 2 of the British patent application.

(cx-1; RX-135, 378).

126. Every claim of the '758 patent at issue-~-claims 1-4, 7,,8; 10, 11l--
includes the following limitation: "said forming wires being arranged
to travel over said s:ationary:éurved surface déwné&feam éf said
entrance nip while having stock therebetween." (Cth, Col; 22,

1. 52-24, Col. 23, 1. 49-51). The entrance nip beginslwhere the
wires approacﬁ each other to receive stock therebetween and ends
where the wires are in general parallelism. V(Rx479, ébmplainanc's

response to respondents' interrogatory No. 60(i)). The term

62



127.

128.

"general parallelism" is synonymous with "substantial parallelism,"
and is defined in the suit patent as "describing a dynamic concepﬁ
of two wires spaced apart by a moist web continuouély moving closer
to each other as water is removed from such a web." (CX-1, Col. 9,
L. 19-24). 1In Figure 3 of the '758 patent, general parallelism

of the wires is achieved on the surface of the rotary cylinder.
(cx-1, Col! 9, 1. 17-19; Waller Tr. 457). Thus, the entrance

nip as shown in Figure 3 begins on the curved stationary shoe,

and ends on the rotary cylinder.

There is nothing in the suit patent which requires that the claim
terminology "downstream of said entrance nip" be defined to mean
downstream of the end of the entrance nip. Thus, as shown in
Figure 3 of the '758 patent, "downstream of said entrance nip,"
is interpreted to mean downstream of any portion of the entrance
nip, or downstream of the upstream end of the entrance nip.
Therefore, as shown in Figure 3, the forming wires do travel over
the stationary curved surface downstream of the entrance nip,

while having stock therebetween. (CX-1, Fig. 3, Col. 22, 1. 52-54).

Figure 3 of the '758 patent embodies-all of the claims asserted
herein. Therefore, the '713 application described the invention
which issued in the f758 patent, and the British patent ﬁpplica:ion
also disclosed the invention which matured into the '758 patent.

Accordingly, complainant is entitled to claim the priority date
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of the British patent application, i.e., January 24, 1968,

(cX-1; RXx-135, 378).

E. Level of Ordinary Skill in the Art

129. The person of ordinary skill in the art of papermaking technology

130.

at the time of the invention of the subject matter of the '758 patent
would be an individual with an engineering or similar technical
degree in fluid mechanics and mechanical engineering. In addition

to this degree, guch a person would also have several years of

direct experience in the design, manufacture or servicing of headboxes
and forming sections, including experience in day-to-day trouble-
shooting of on~line machines. Alternatively, a person of ordinary
skill in the art could be a paper mill superintendent with at least
twenty years of experience. (Waller, CX-204, pp. 7-8; Kallmes,

RX-409, pp. 24-25).

F. Prior Art Not Considered by the Examiner

U.S. Letters Patent 3,232,825, entitled '"Dual Wire Type Paper-
Forming Apparatus and Methods of Forming and Dewatering Paper,"
issued on February 1, 1966 to D.E. Robinson (Robinson patent).
The stated object of this invention was "go provide means for
gently removing large quantities of water from a paper stock
substantially immediately after its discharge from a slice in

such a way as to prevent malformation of the web or sheet."
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(RX-146, Col. 1, 1. 39-43).

131. Although Beloit cited the Robiﬁson~patent as prior art in the
'954 applica:i§n, and specificall& requested that the gxaminer
review Robinson in its May 27, 1971 Amendment Under Rule 312,
there is nothing in the prosecution history of the '758 patent
to establish that the examinér actually reQiewed Robinson in

allowing the claims of the '758 patent. (RX-377).

132. Figure 6 of the Robinson patent is alleged by respondents to
anticipate claims 1, 2, and 10 of the '758 patent. (RB.

pp. 11-13).

133. Figure 6 of Robinson shows two forming wires, ll1' and 12',
trained around two impervious breast rolls, 13' and 14' respec~
tively. The breast rolls are adjustably elevated at approx-
imately 15 degrees above the position of the wires at roll C
in the plane of péper formation. Roll C is a cellular or other
open roll. S:oék is ejected from slice 108' and enters between
roll§ 13' and 14;; (RX~146, Col. 5, 1. 65- Col. 6, 1. 5; RPX K).
The wires 1l' and 12' pass through belt converging means 20'
aﬁd 21' and thereafter partially wrap roll C. Roll C applies
pfessuté to the wéb to further consolidate it. Openings in
the roll surface of roll C conduct water away from the stock
and contain ché expreséed water which cannot be rapidly handled

and disposed by suction boxes or other disposal means. (RX-146,
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Col. 6, 1. 64=72), C(Cellular roll C is provided with suction

means S adapted to remove water expressed from the web :hfough

wire 12' by the conv;rging grating assemblies 20' and 21' and

by wrapping of the wires l1' and 12'.about roll C and to discharge
the water into water disposal means 22'., (RX-146, col. 7, 1. 7-12).
The water expressed through lower wire 11' by the converging grating
assemblies 20' and 21' is directed from the wires by gravity or

inertia. (RX-146, Col. 7, 1. 35-39).

134. The grating assemblies 20' and 21' are referred to by Robinson
as belt converging means. The grating assemblies 20' and 21'
are mounted between rolls 13' and 14' so as to establish a
gradual and controlled convergence of wires ll' and 12'.
(RX-146, Col. 3, 1. 25-32, 39-42; RPX K). 1In all figures
in which elements 20' and 21' appear, these grating assemblies

are straight. (RX-146, Figs. 1, &4, 6, 7).

135. Robinson provides in one embodiment of the inveantion, 'one or
more novel belt~converging means such as the grating assemblies
20'"and 21'. (RX-146, Col. 3, 1. 28-29). Throughout the
spesificacion, grating assemblies 20' and 21' are referred to
conjunctively, as an inseparable pair. (RX-146, Col. 3, 1. 35,
39-42, 66-69, Col. 4, 1l. 3-6, Col. 6, l. 14-49, Col. 6, 11. 9-10,

11, 35-37). The function of the belt-converging means 20' and 21'
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136.

is to provide a gradual and controlled convergence of the

"wires so as to express water from the stock sandwiched in

between the wires. A common meaning of the term "converge"
is "to incline toward each other.'" (Random House College
Dictionary, Rev. Ed.). This meaning implicitly requires

at least ;ﬁo element# in ordet to converge. Thus, in view
of the ordinary meaning dﬁ converge, and the function of

the gracing assemblies 20' and‘21',.écting together, as

‘belt converging means, Robinson requires that they appear

as a pair on opposing sides of the convérged wires--where
grating assembly Zd' appears, it must be paired with grating
assembly 21'., Thus, the language cited above, '"one or more
novel belt converging means ..." simﬁly states that ome or
more pairs of such 'belt converging means'" may be used, in
series, to express w#ter from the sandwiched stock. (RX-146,

Figs. L, 2, 6, 7).

Figure 4‘of.Robinson‘discloses thé construction of grating
assemblies 20' and 21'. (RX-146, Col. 4, 1. 10~16, 53-56).
Robinsonvdiséloses that the edges 30 and 31 of the belt
converging means 20' aﬁd 21! may "bg'cpntoured so that the rate
of belt convergence is not codstanc along their length. For
example, a slight convexity of ché edges 30 and 31 towards

the belts !l and 12 may be desirable in many cases, so that
the belts converge somewhat more rapidly in the vicinity of
the upstream portions of the blades 26 and 28 than in the
vicinity of the downstream portions." (RX-146, Col. &,

1. 70- Col. 5, 1. 2; Fig. 4). Professor Waller interpreted
this to mean that the shape of the surface of the blades would
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138.

be slightly rounded at the leading edge, and then straight in
the downstream direction of the grating assemblies. (Waller,
Tr. 245). The foregoing 1ahguage, read together with Figure
4,suggests that the leading edges of the grating assemblies
may both be sligh:ly convexly curved toward each other and
toward the wires 11 aﬁd 12, but :Hat the grating assemblies

themselves are straight.

The arrangement disclosed in Figure 6 of Robinson as described
in the specification does not have a curved stationary surface
positioned adjacent the entrance nip, the first wire is not free
of restraining means on its outer surface opposite ﬁhe rotating
cylinder, and there is no close working relacion of a curved
stationary surface with a rotary cylinder positioned downstream
to define a continuous bi-radii curved path of wire travel having
a first radius of curvature substantially larger than a second

radius of curvature. (CX-1l; RX-146).

On the basis of the foregoing Eindipgs, Figure 6 of Robinson does
not anticipate any claims of the '758 patent. In the event that
centrifugal dewatering around roll C, with the assistance of
gravity, may be inherent from the structure disclosed in Figure 6,

the patent specification does not expressly teach centrifugal

dewatering, and it is not an objective of the disclosed in-

vention to accomplish dewatering by this means. Thus, Robinson
is no more pertinent than the prior art cited by the examiner,
particularly the patents to de Montigny, Graham, Embry and Justus.
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140.

" (Finding 123, RX-146, 267, 268, 270, 367, 370).

U.S; Letters Patent 3,438,854, entitled "Dual Wire Paper Forming
Apparatus and Suction Box Thergfot," issued on April 15, 1969 to
John A. Means., ‘This patent wis an improvement over the Robinson
patént,-and together with Robinson, resulted from work done at
Time, Inc. Springdale Laboratories. (RX-145; Means Tr. 759-760).
A commercial installacioq §f the invencion'of‘the Means patent was
the PM 2 bgilt at St. Francisville Péper‘Co. in St. Francisville,
Louisiana, which was a joint veﬁture,of Crown—-Zellerbach and Time,
Inc. (Means, Tr. 761). The méchine developed at Springdale Labor-
atories was built at St. Francisville,1and‘mahu£gctufed by Beloit.
The first codﬁacc between ﬁeloit #nd Springdale'LéBs occﬁrred »
in 1963. (Means, Tr. 770-72). The ﬁilog m#cﬁiﬁe at Spriﬁgdale Lﬁﬁs
in 1966 was substantially configured as shown in Figure 1 of the

Means patent. (Means, Tr.:786-88; RX~-145).

Figure 1 of the Means patent discloses a twin-wire forming apparatus

" in which the stock is directed from a slice between lower and upper

breast rolls 22 and 24‘to€atab1y mounted in spacéd apart relation
with respect to each other. Lower and upper foraminoﬁs wires 26 and
28 are Ctéined tespecti?ely ardund the lower and upper breast rolls.
A curved, stationary forming box 32 is mounted in closely-spaced
apart relation to the lower breast roll 22. The wires 26 and 28 are

trained about the open, .curved surface 33 of the forming box 32 in
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142,

such a w#y that the forming box assists in the establishment of a
convergence between forming wires 26 and 28. The curve described
by the surface 33 may be part of a circlé, parabola, hyperbola,
sine wave, or some other curve, but it will'prefe:ably curve
through an arc of about 20 degrees. This curvature of surface 33
facilitates the imposition of proéressively‘increasing-pressure
on the web sapdwich between the wires as it traverses the surface.
In order to maintain optimum pressure on the web and sufficient
tension on upper wire 28, in a preferred embodiment, surface 33
is curved cylindrically through an arc of 20 degrees and about a
five foot radius. (RX-145, Fig. 1, Col. 2, 1. 63- Col. 3, 1. 73;

RPX H).

Downstream of the curved forming box 32 are\situated four suction
boxes, 38, 40, 42, and 44 beneath bottom wire 26, and a top scraper
46 above top wire 28. These elements(are‘provided to dgwacar the
web between the wires in both directions. The suction boxes are
arranged with their Eops‘sloping in the direction of web movement at
an angle 3 degrees above the horizoatal. Similarly, the scraper
blade 48 for the top scraper 46 slopes upwardly in the direction of
movement at an angle of about 3 degrees ~ (RX 145, Col. &, 1.

19-29; RPX H).

Downstream of suction box 44 is positioned rotary vacuum roll 50,
which is positioned so that the wireg 26 and 28 move in substantially
a straight line from the downstream end 36 of the curved forming box
32 to roll 50 upwardly in the direction of web movement at an angle
of about 3 degrees. The upper wire 28 travels around tail roll 54,
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which is m0unt§d abové and Qlightly downstream of roll 50. The
upper wire then loops back to the upper breast roll 24. Thus,

the bottom wire 26 ié separated from the top wire at the point of
contact with the vacuum roll 50, and Sot:om wire 26 continues
downstream toward roll 72, passiﬁg_suctiqn boxes 56, 58, 60 and 62,
which are downwardly inclined invthe‘direction of web travel at an
angle of about 3 degrees:, Tﬁé suCEion'ng‘SZ pogicibngd within
vacuum foll Souenaures:séparatidﬁ‘of ﬁﬁe*éeb from the top wire

and that the web conﬁinues‘:o travél with bottom wire 26. 1In
thisfconfigurétion the bottom wire wraps approximately 6udegrees

around roll 50.. (RX-145, Col. 4, 1. 30-65; REX H).

143. As the stock saninched between the wires travels over Che.curvedl
grating, it is dewacéred symmetrically through both the top and
bottom wires. Dewatering through the boﬁtom wire occurs as
a result of pressure between the wires, suction and gravity.
Dewécéring through the top wire occurs as a result of pressure

between the wires and centrifugal force. (Means, Tr. 788-89).

144, Although centrifugal dewatering through the top wire over the
curved»gr;ting may be inherent from the structure disclosed in
Figure‘I of the Heans‘p#tenc, and as put into operation at
St. Francisville, this type of dewatering was not the subject
of the inveation and there is no express teaching in Means with

respect to céntrifugal dewatering. (Means, Tr. 832-33; RX-145).
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145. As previously indicated, in the configuration of Figure 1 of the

146,

Means patenc,‘aECer the wires traVel.over the curved gfating,

they folléw a substantially flat horizontal path over the suction
boxes, and wrap approximately 6 degrees of the vacuum roll.
(Findings 140-142). Thus, there is essentially no relationship
between the curved grating 32 and the vacuum roll 50 defining

a bi-radii path of travel. In addition, the path of travel

of the wires, to the extent it follows a curved path in the
direction of web travel, describes a path of increasing radius,

in view of the arc of 20 degrees over the curved grating followed
by a straight’path'ovet the suction boxes and a 6‘degréé wrap
around‘the vacuum roll. By countrast, the c;;ims of the '758 patent
requiré a cbntiﬁuou; bi-r;dii cqrved'?g;h of wire travel having a
first‘radius of curvature”suSstantialiy larger than a second radius
of cﬁrQature. vIn the embodiments disclosed in.the»spe;ification

of the '758 pateat, the wiresitravel around a pe;iphery‘of about
90‘degrees of‘the rQCary'cylindgt foxloﬁing the curved stationary
shoe. (Cx-l,.cbl. 13, 1.441-44, col. 19, 1. 62 - Col. 20 1. 14,

Figs. 5, 8).

Figure 1 of the Means patent, and PM2 at St. Francisville do not
comprigse a twin-wire forming apparatus in which the forming

wires are arranged to travel over a stationary curved surface

downstream of the entrance nip while having stock therebetween,

said wires traveling around a part of the periphery of a rotary

cylinder immediately following the statiomnary forming surface,
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with said‘surféce and said cylinder being on the same side of

said wires, the rotary cylinder being positioned downstream in

close-working relationship with said curved stationary surface

to define a continuous, bi-radii curved path of wire travel
having a first radius of curvature substantially larger than a

second radius of curvature. (CX l; RX 145).

On the basis of the foregoing findings the Means patent and PM2
at St. Frahtisville do not anticipate claims 1, 2, 3, 7, 8, 10

and 11 of the '758 patent. (Findings 139-146).

Although Beloit ciﬁed the Means patent in its list of prior art
contained in its Voluntary Amendment Accompanying Application of
July 8, 1971, in connection with the '879 application,'there is
no indication from the file history that the examiner actually
considered it in passing on the c¢laims which matured ;nto the
'758 patent. It also appears that complainant did not disclose
the existence of the PM2 machine at St. Francisville to the ex-
aminer. (RX-376). In view of the configurécion and teachings of
Means and St. Francisville, these items of prior art are equally
pertinenc but no more pertinent as the prior art.ciced by the

examiner. (Findings 122, 123).

The operation of the PM2 at éc. 