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

In the Matter of )

) Investigation No. 337-TA-97
CERTAIN STEEL ROD TREATING P

APPARATUS AND COMPONENTS THEREOF )
)

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 unauthorized
importation of certain steel rod treating apparatus and components thereof
into the United States or in their sale by the owner, importer, consignee or
agent of either, the alleged effect or tendency of which is to destroy or
substantially injure an industry, efficiently and economically operated, in
the United States. The Commission's investigation concerned allegations that
certain steel rod treating apparatus imported or sold by respondents Korf
Industrie and Handel, GmbH., Korf Engineering, GmbH, Korf Industries, Inc.,
Ashlow Ltd., Ashlow Corp., Georgetown Steel Corp., Mr. Willy Korf, and Mr.
Johann Heinrich Rohde, are covered by certain claims of U.S. Letter Patent
3,390,871 (hereinafter '871 patent). The '871 patent is owned by complainant

Morgan Construction Co. of Worcester, Massachusetts.



This Action and Order provides for the final disposition of investigation
No. 337-TA-97 by the Commission. It is based upon the Commission's
determination, made in public session at the Commission meeting of December 1,

1981, that there is a violation of section 337.

Action

Having reviewed the record in this investigation and the recommended
determination of the presiding officer, the Commission, on December 1, 1981,
determined that--

1. There is a violation of section 337 of the Tariff Act of
1930 (19 U.S.C. § 1337) in the importation or sale of
certain steel rod treating apparatus and components
thereof which infringe U.S. Letters Patent 3,390,871, the
effect or tendency of which is to substantially injure an
industry, efficiently and economically operated, in the
United States;

2. The appropriate remedy for such violation of section 337
is an exclusion order, pursuant to subsection (d) of
section 337 of the Tariff Act of 1930 (19 U.S.C. §
1337(d)), excluding from importation steel rod treating
apparatus and components thereof which infringe claim 1 of
U.S. Letters Patent 3,390,871 and which are manufactured
by or on behalf of respondents Korf Industrie and Handel,
GmbH, Korf Engineering, GmbH, Korf Industries, Inc.,
Ashlow Ltd., Ashlow Corp., Mr. Willy Korf and/or Mr.
Johann Heinrich Rohde, or any successor, assignee, parent
company, affiliated person, subsidiary, or related
business entity of the above-named parties respondent, or
which are sought to be imported by Georgetown Steel
Corporation, for the reminder of the term of the '871
patent, except under license by the patent owner;

3. The public-interest factors enumerated in subsection (d)
of section 337 of the Tariff Act of 1930 do not preclude
the issuance of an exclusion order in this investigation;

4. The bond provided for in subsection (g) (3) of section 337
of the Tariff Act of 1930 during the period this matter is
before the President shall be in the amount of 100 percent
of the entered value of the imported articles.



Order

Accordingly, it is hereby ORDERED THAT:

1.

Steel rod treating apparatus and components thereof which
infringe claim 1 of U.S. Letters Patent 3,390,871 which
are manufactured by or on behalf of respondents Korf
Industrie and Handel, GmbH, Korf Engineering, GmbH, Korf
Industries, Inc., Ashlow Ltd., Ashlow Corp., Georgetown
Steel Corp., Mr. Willy Korf and/or Mr. Johann Heinrich
Rohde, or any successor, assignee, parent company,
affiliated person, subsidiary, or related business entity
of the above-named parties respondent or which are sought
to be imported by Georgetown Steel Corporation are hereby
excluded for the remainder of the term of the '871 patent
except under license from the owner of said patent;

The articles to be excluded from entry into the United
States shall be entitled to entry under bond in the amount
of 100 percent of the entered value of the imported
articles from the day after this order is received by the
President pursuant to subsection (g) of section 337 of the
Tariff Act of 1930 (19 U.S.C. § 1337(g)) until such time
as the President notifies the Commission that he approves
or disapproves this action, but, in any event, not later
than 60 days after the date of receipt;

The Secretary shall publish notice of this Action and
Order in the Federal Register;

The Secretary shall serve a copy of this Action and Order
and the Commission opinion in support thereof upon each
party of record to this investigation and upon the
Department of Health and Human Services, the Department of
Justice, the Federal Trade Commission, and the Secretary
of the Treasury.

Kenneth R. Mason
Secretary

Issued: December 10, 1981
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UNITED STATES INTERNATIONAL TRADE COMMISSION
Washington, D.C.

In the Matter of J

) Investigation No. 337-TA-97
CERTAIN STEEL ROD TREATING APPARATUS )
AND COMPONENTS THEREOF >

Introduction

This opinion concerns our final determination in investigation No.
337-TA-97, Certain Steel Rod Treating Apparatus and Components Thereof. This
investigation relates to alleged unfair acts and unfair methods of competition
in the sale for importation of a steel rod treating apparatus. The accused
steel rod treating apparatus is allegedly covered by the claims of U.S.
Letters Patent 3,390,871.

We determine that there is a violation of section 337 in the importation

or sale of the accused apparatus, that the appropriate remedy is an exclusion

order directed at the named parties respondent, that the public interest does
not preclude issuance of an exclusion order and that the appropriate bond is

100 percent of the entered value of the article.

Background

Complainant Morgan Construction Company is a manufacturer of steel mills
and steel mill equipment and has its principal place of business in Worcester,
Massachusetts. Morgan is the holder by assignment of U.S. Letters
Patent 3,390,871.

Respondents are a group of interrelated corporations and individuals,

located in England, Germany and the United States, who are engaged in various
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enterprises related to the steel industry and are sometimes collectively
referred to as the "Korf Group." Respondent Mr. Willy Korf is a German
national, and owns a controlling stock interest in a West German holding
company, Korf Industrie and Handel, GmbH, K.G. (KIH). KIH in turn controls
Korf Engineering, GmbH, a German company engaged in the design and engineering
of steel mills. Respondent Korf Industries, Inc. (KII), a Delaware
corporation, also controlled by KIH, provides various services to Korf
interests in the United States. Respondent Ashlow Limited (Ashlow Ltd.), is
by respondents' admission the manufacturer of the accused apparatus (Motion
No. 97-1) and has its principal place of business in Rotherham, England, where
it engineers and sells steel rolling mill equipment. Ashlow is a joint
venture of Bridon, Ltd., a British company, and KE, with the latter exercising
majority control. Respondent Ashlow Corporation, with its principal place of
business in Reading, Pennsylvania, is a wholly owned subsidiary of Ashlow Ltd.
and serves as Ashlow's sales representative in the United States. Respondent
Georgetown Steel Corporation (GSC), the purchaser of the subject apparatus,
has its principal place of business in Georgetown, South Carolina, where it
operates a steel rod mill. GSC is a wholly owned subsidiary of KII.
Respondent Korf is a member of the Board of Directors of GSC and KII.
Respondent Mr. Johann Heinrich Rohde is the chairman of the board of Ashlow
Ltd., the manufacturer of the subject apparatus, and a member of the GSC board.

Morgan initiated this investigation on December 17, 1980, by filing a
complaint seeking temporary and permanent relief under section 337. The

complaint alleged that KIH, KE, Ashlow Steel & Engineering Co., Ltd. (AS&E),
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KII, Ashlow Corp., and GSC were engaged in the importation or sale of steel
rod treating apparatus covered by the claims of U.S. Letters Patent 3,390,871
('871 patent).

In public session on January 14, 1981, the Commission unanimously voted
to institute a section 337 investigation based on Morgan's complaint. The
Commission's notice of investigation was published in the Federal Register on
January 28, 1981, and named KIH, KE, AS&E, Ashlow Corp., KII, and GSC as
parties respondent. 1/ The Commission later amended the notice of
investigation to dismiss AS&E as a party respondent and to add Ashlow Ltd. in
AS&E's place. 2/ On motion of complainant Morgan, the Commission, on June 2,
1981, further amended the notice of investigation to add Mr. Willy Korf and
Mr. Johann Heinrich Rohde as parties respondent. 3/ The Commission denied
complainant's motion to add Coinvest B.V., and Korf Stahl as parties
respondent for lack of a sufficient showing.

At various points during the course of the investigation, KIH, KE, Mr.
Korf and Mr. Rohde moved to dismiss the complaint and notice of
investigation. After filing notices of appearance, KIH, KII and KE first
sought to be dismissed as parties on the grounds that they were not involved
in the importation or sale of the accused apparatus and were not real parties
in interest. 4/ The administrative law judge (ALJ) denied the motion, after
finding sufficient evidence of their active involvement (Order No. 5). KIH

and KE later sought dismissal for lack of in personam jurisdiction (Motions

1/ 46 F.R. 9263.
2/ 46 F.R. 22083.
7/ 46 F.R. 30738 (June 10, 1981).
4/ Motions Nos. 97-2, 97-3, 97-4.



Nos. 97-28, 97-30). The ALJ denied the motions, but granted KIH and KE leave
to file an interlocutory appeal with the Commission. 5/ The Commission
affirmed the ALJ's determination, after determining that the Commission's
jurisdiction to issue an exclusion order under section 337 is in rem.

After being named as parties respondent, Messrs. Korf and Rohde moved to
dismiss the complainant and to quash service of the complaint and notice of
investigation. Messrs. Korf and Rohde argued that the Commission's service by
registered mail did not conform to the Hague Convention on Service of Process
Abroad of Judicial and Extra-Judicial Documents in Civil or Commercial
Matters. 6/ The Commission denied the motion after determining inter alia
that the Federal Republic of Germany does not regard documents emanating from
administrative proceedings as within the scope of the Convention. 7/

Voluminous discovery was taken by all parties. A large number of motions
were filed and disposed of by the Administrative Law Judge, Judge Duvall
(hereinafter ALJ). Sanctions were entered by the ALJ against respondents for
the refusal of certain officers and directors of KIH and KE to appear as
ordered for depositions. 8/

Judge Duvall issued his recommended determination on August 18, 1981,
finding for complainant on all issues. He concluded that the invention
disclosed in the '871 patent was non-obvious, that the patent was enforceable,

that the subject apparatus infringes claim 1 of the patent, and that the

5/ 46 F.R. 30737 (June 10, 1981), Memorandum Opinion.

6/ 20 U.S.T. 361, T.I.A.S. No. 6638 (entered into force 1969).

7/ Memorandum Opinion (Nov. 18, 1981).

8/ Order Nos. 12, 22. We find it unnecessary to rely on the findings of
fact taken in Order No. 22 in our determination here.
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requisite injury is present. Pursuant to section 210.52 of the Commission's
rules, the record in the investigation and the recommended determination were
certified to the Commission for its consideration. 19 CFR 210.52 (1980)

A hearing before the Commission was held on October 14, 1981. The
Commission heard oral arguments regarding violation of section 337, remedy,
bonding, and the public interest. The parties were given an opportunity to
discuss respondents' Motion No. 97-59 seeking sanctions against complainant
for withholding evidence.

The unfair act alleged is the infringement of U.S. Letters Patent
3,390,871 by the subject apparatus. Respondents, however, contend that the
'871 patent is invalid under 19 U.S.C.$ 103 because of the obviousness of the
invention disclosed in the patent. Our discussion will begin with a brief
analysis of the background of the invention. We will then consider the legal
standard set forth in section 103, the various prior art references alleged to
demonstrate the obviousness of the invention, and the nonobviousness of the

invention as a whole.

« I. Background of the Invention
For many years prior to the introduction of the '871 apparatus, medium to
high carbon steel rod was subjected to a form of heat treatment known as
“patenting." 9/ Steel rod is rolled from large steel billets. Under the
former practice, the rod was rolled, then passed through a laying head where
the rod strand was coiled into a bundle of concentric rings. At this point,

the temperature of the bundled rod was over 1500 F. and the rod was too hot

9/ CX-69, p. 2.



b
and too soft to hold its shape. If hung from a hook carrier, it would
stretch, an effect known in the trade as horse-collaring. 10/ Consequently,
the bundle of hot, glowing, rod was deposited on a start-stop conveyor and
allowed to cool until it would not deform. Once the rod cooled sufficiently,
it was transferred to a hook carrier and allowed to cool further in the
ambient air until ready for further handling.

Cooling rod in this manner has two major disadvantages. First, as the
rod cools, its surface oxidizes causing a loss of about 1 1/2 to 2 percent of
the metal. This metal loss is known as "scale." Second, medium to high
carbon steel cools too slowly, and as a result lacks tensile strength and
ductility. 11/ The rod is relatively soft and weak and cannot be worked into
finished products without some further treatment. Steel rod itself is rarely
the desired end of the manufacturing process; the rod is "cold worked" through
such processes as stamping or wire drawing into wire, screws, nails, springs,
etc. 12/ Unless rod is given additional treatment before cold-working, it
will break in wire drawing, causing costly down time, or if drawn without
breaking, will result in a useless product. The rod needs additional heat
treatment to strengthen it for cold working.

This treatment was "patenting." Steel has the property of manifesting
different physical characteristics depending on how it is cooled from high
temperatures. If steel is heated above the critical temperature (usually
about 1350 F. for plain carbon steels), the crystalline structure transforms

to a phase called "austenite." In the austenite phase, the carbon is

10/ RX-118, p. 30.
11/ CX-70 Tab F(1).
12/ 1d.; CX-69, p. 2.



completely dissolved in the iron matrix. 13/ As the steel cools below the
critical temperature, the austenite transforms into ferrite (iron) and
cementite (iron carbide). The microstructure of the steel is a function of
the temperature at which transformation from austenite occurs and the rate of
cooling, and dictates the physical properties of the steel rod. In medium to
high carbon rod, the desired microstructure is "pearlite," which occurs when
the ferrite and cementite precipitate together, and form lamellae or plates of
ferrite and cementite. 14/

Rod is patented by taking a cool bundle, placing it on a spindle,
unwinding the rod strand, and passing it through a patenting furnace. The
furnace heats the strand above the critical temperature. After the rod strand
passes through the furnace, it is cooled by a variety of means. In "air
patenting," the strand is allowed to cool in ambient air. Transformation
occurs as the rod temperature falls to the temperature of the air.
Alternatively, the strand can be passed through a bath of molten lead held
near the desired transformation temperature. The submerged rod cools rapidly
to the temperature of the molten lead, and transformation occurs. isothermally,
i.e., at a constant temperature (that of the lead). This method is known as
"lead-patenting." Lead patented rod is superior to air patented rod, and
isothermal transformation was therefore regarded as the optimum means of
treating rod by the industry. 15/

Patenting has a number of significant disadvantages. 16/ The primary one

13/ Transcript at 846-847 (hereinafter "Tr."); Tr. at 302; CX-70, Tab F(1).
14/ RX-7, p. 9, attachment 7; CX-70, Tab F(1).

15/ Tr. at 303.

16/ CX-69, p. 15.



is cost. Patenting furnaces are expensive and the operating costs of
patenting are high. In addition, the reheating and cooling of the rod
significantly increases scale loss.

For many years, the steel industry sought a way of avoiding patenting.
The hope was that a method would be developed to cool rod directly from
rolling temperatures to obtain the, equivalent of patented rod. 17/ At the
same time, efforts were also being made to solve the problems of scale loss
and of handling large masses of rod at higher and higher speeds.

It was in this setting that the invention of the '871 apparatus occurred
at the Steel Company of Canada (Stelco) in 1960. The '871 apparatus was the
result of the joint efforts of two men, David McLean and Charles Easter, who
assigned their rights to Stelco. Morgan received the patent rights to the
invention from Stelco by assignment. The original application for a U.S.
patent on the apparatus was filed on August 24, 1962. The patent was issued
by the Patent and Trademark Office (Patent Office) on July 2, 1968, The
invention is commonly referred to as the "Stelmor, a combination of the names
of Stelco and Morgan. According to complainant, the Stelmor has.rendered

air patenting obsolete and has limited lead patenting to a few specialized

uses. 18/

II. 35 U0.S.C. 103

A valid patent must be useful, novel, and non-obvious, 35 U.S.C. §§ 101,

102, 103. Conversely, a patent which lacks one of the above statutory

17/ CX"69, P. 2,
18/ CX-69, p. 8; CX-80, p. 8; Tr. at 384.



prerequisites is invalid and hence unenforceable. Utility and novelty are not
issues in this case.

The starting point of any analysis of the non-obviousness of a claimed

invention is the Supreme Court's decision in Graham v. John Deere Co., 383

U.S. 1 (1966). In Graham v. John Deere, Co., the Court for the first time

construed the provisions of 35 U.S.C. § 103, in which Congress added to the
then existing statutory requirements of novelty and utility, the statutory
requirement of non-obviousness. The statute provides in pertinent part:

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.

35 U.S.C. § 103. The Court set forth the criteria for a determination as to
obviousness, adopting the following test:

Under § 103, the 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.

383 U.S. at 17. Accordingly, obviousness turns on a series of basic factual
inquiries into the scope and content of the prior art, the differences between
the prior art and the claims at issue, and the level of ordinary skill in the

pertinent art. Graham v. John Deere Co., supra; Chisum, 2 Patents, § 5.03[1].

Respondents argue that the ALJ incorrectly relied on a finding of that
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the claimed invention had a "synergistic quality" in sustaining the validity
of the '871 patent under section 103. The law of section 103 is complicated
by confusion regarding the proper standard for combination patents. A
combination patent is one which combines old, known elements.

Prior to Graham v. John Deere Co., the courts employed a variety of

negative rules of invention, such as the presence of a new result or a new and
different function, in scrutinizing combination patents, e.g., Great Atlantic

and Pacific Tea Co. v. Supermarket Corp., 340 U.S. 147, 152 (1950). Graham v.

John Deere appeared to reject such tests in favor of a single standard,
obviousness. 383 U.S. at 4; Chisum, 2 Patents § 5.04[5] (c) (1981).

Confusion, however, arose after the Court's decision three years later in

Anderson's Black Rock Co. v. Pavement Salvage Co., 396 U.S. 57 (1969).

Holding a patent for treating asphalt pavement invalid, the Court stated:
A combination of known elements may result in an effect greater than
the sum of the several effects taken separately. No such

synergistic result is argued here.

396 U.S. at 61 (emphasis added). In Sakraida v. Ai; Pro, Inc., 425 U.S. 273

(1976), the Court appeared to reaffirm Anderson's Black Rock. The Court found
a patent for a water flush system used in dairy barns invalid, stating that
the combination could not be characterized as "synergistic" and "simply
arranges old elements with each performing the same function it had been known
to perform . . ." 425 U.S. at 282. Anderson's Black Rock and Sakraida are
unclear, but can be read to overrule Graham's holding that the sole test of
patentability under section 103 is obviousness.

The courts have since split on the issue. Several have adopted synergism

as the appropriate standard for evaluating the obviousness of combination

patents. E.g. Herenschensohn v. Hoffman, 593 F.2d 893 (9th Cir. 1979). The
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trend, however, appears to be away from "synergism."  Republic Industries

Inc. v. Schlage Lock Co., 592 F.2d 963, 972 (7th Cir. 1979); Champion Spark

Plug v. Gyromat Corp., 603 F.2d 361, 372 (2d Cir. 1979); DPRlastic Container

Corp._v. Continental Plastics, 607 F.2d 885 (10th Cir. 1979).

We conclude that the better view is that obviousness, not synergism, is
the sole criterion for patentability under section 103. Reading Sakraida and
Anderson's Black Rock to mean that combination patents are to be tested by the
different and more rigorous standard of synergism does not square with the

language of section 103 or Graham v. John Deere Co. In Republic Industries,

Inc._v. Schlage Lock Co., 592 F.2d 963, 971 (7th Cir. 1979), the Seventh

Circuit noted that: "In enacting section 103, Congress expressly mandated
nonobviousness, not synergism, as the sole test for the patentability of novel
and useful inventions: indeed, synergism is not even mentioned in the Patent
Act of 1952." Moreover, the legislative history indicates that Congress added
section 103 to the statute for "uniformity and definiteness," in the
expectation that the section would "have a stabilizing effect and minimize
great departures which have appeared in some cases." 19/ The use of a
distinct and more rigorous test for combination patents seems at odds with
Congress' expectation.

More importantly, "synergism" is a misnomer that adds little if anything
to a determination under section 103. Synergism has been variously defined as
an invention where one of the elements performs a new and different function

and as an invention in which the elements interact with each other so that

19/ Senate Rept. No. 1979, June 27, 1952; 2 U.S. Code Congressional and
Administrative News, p. 2400 (1952).

11



12
their aggregate effect is greater than the sum of the several parts taken
separately. In Republic Industries, the Seventh Circuit, per Judge Swygert,

observed:

There is no such thing as a mechanical or hydraulic element
functioning differently in combination than it did outside the
combination. A spring or valve will always function as a spring or
valve, alone or in concert with other components. Moreover,
mechanical elements can do no more than contribute to the
combination the mechanical functions of which they are inherently
capable.

592 F.2d at 971; v. Walter Kidde & Co., 79 F.2d 20, 22 (2d Cir.

1935). The usefulness of defining synergism as an invention in which the
parts interact so that the aggregate effect is greater than the sum of the
several parts taken separately appears equally limited. Today, almost all
working mechanical inventions consist of known parts which interact with each
other in predictable ways. The presence of interaction tells very little
about whether it was obvious to combine the elements in a particular manner.
A combination may well interact and yet be obvious.

Finally, section 103 requires an analysis of obviousness "at the time the
invention was made to a person having ordinary skill in the art . . ." 592
F.2d at 971. Synergism looks to the presence of a new or different function

for one of the elements or to the operation of the elements after they are

combined. Consequently, synergism does not comport with the Graham or the
express mandate of section 103 to ascertain obviousness at the time of the

invention. Republic Industries v. Schlage Lock Co., 592 F.2d at 971.

In his recommended determination, the ALJ rejected the testimony of
certain witnesses, because he found that they "fail[ed] to comprehend, much

less articulate the true dimensions of the new synergistic quality resulting

12
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from his particular combination of old devices and methods." 20/

We conclude that the ALJ erred insofar as he relied on the presence of a
.synergistic quality" to sustain the validity of the '871 patent. A finding
of synergism is not enough to render a combination invention non-obvious, just
as the lack of synergism should not render a patent obvious. We note,
however, that the ALJ's recommendation that the '871 patent is valid also
rests on a thorough application of the obviousness standard mandated by Graham

and section 103.

III. The '871 patent
The '871 patent is a combination patent, or in other words combines known
unpatented elements. Claim 1, the representative claim, 21/ describes:
Apparatus for producing steel rod comprising in combination:

[1.] a mechanism for rolling steel to rod diameter at an elevated
temperature above transformation temperature;

[2.] a delivery means for receiving said rod continuously and
directly from said mechanism;

[3.] spaced supports positioned to receive said rod from said
delivery means;

[4.] rod laying means for directing said rod from said delivery
means and for continuously depositing said rod on said spaced
supports in the form of discretely offset rings while said rod is
still at a temperature above transformation;

[5.] said rod laying means and said supports constructed and
arranged to provide an offset of said rings and a dimension of
contact between said rod and said supports which allows
substantially complete exposure of the surface of said rod to a
flowing current of a gaseous cooling medium;

20/ Recommended Determination, p. 38 (hereinafter "RD").
21/ The parties have stipulated that the validity of the patent stands or
falls with Claim 1.

13
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[6.] means associated with said delivery means for cooling said rod
rapidly from rolling temperature above transformation down to a
temperature near to but above transformation directly after said rod
issues from said rolling mechanism and while the austenitic grains
thereof are still small due to the mechanical action of said rolling
mechanism, whereby austenitic grain growth following rolling is
inhibited; and,

[7.] means for imparting a substantially uniform fine grained
pearlitic structure suitable for extensive cold working to said rod
including means associated with said spaced supports for directing a
flowing current of said gaseous cooling medium around said spaced
supports through said rings and to substantially all exposed
surfaces of said rod to cool said rod through transformation
substantially uniformly throughout the length of said rod.

The ALJ characterized the essential elements of the '871 patent as

follows:

(a) lot rolling the rod,

(b) cooling it (preferably with water to a Selected degree) in the
delivery pipes so as to inhibit austenitic grain growth,

(c) forming it into rings at the laying head,
(d) depositing it continuously onto spaced supports in discretely
offset rings (i.e. depositing it on to a moving open conveyor

in offset rings), and,

(e) cooling it through transformation under forced air while still
in overlapping' ring fotM on the conveYor.

The Stelmor apparatus ran somewhat contrary to the accepted theories of rod
Patenting. 22/ When the Stelmor process was developed, it was generally
believed that the rod strandS could not touch during patenting because the
strands would cool more slowly at the point of contact and the rod would be
non-uniform. In the Stelmor, the strands touch, but the rod is uniform. For

that reason, it was not understood why the invention worked. 23/

22/ Tr. at 266; CX-69, p. 11-12.
23/ CX-40, p. 3; CX-69, p. 11.

14
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An explanation was subsequently provided by Professor Ian Slater of the
University of Aston, Birmingham, England in 1965-66 and later confirmed by
tests. 24/ After rod is rolled, the austenite grains in the rod are small.
As the rod cools, the grains expand or coarsen. 25/ Professor Slater showed
that the austenite grain size can be inhibited by cooling above transformation
temperature (i.e., the "critical" temperature), and that the small grain size
has an effect in cooperation with rapid forced air cooling on a conveyor.
This effect occurs because when the austenite grains are small, transformation
occurs much more quickly. In the practice of the '871 patent a grain size of
7-8 is usual (i.e., 31,000 grains per cu mm) (see (CX 70, Tab F-1), whereas in
patenting a grain size of 4-5 is usual (i.e., 1428 grains per cu mm) (See also
CX 70, Tab F[11], Fig. 24). The transformation rate for the smaller grains is
approximately three times faster than that of the large ones. 26/ The
increase in transformation rate means that once transformation temperature is
reached at any given point along the rod, transformation proceeds so rapidly
to completion that the average temperature of transformation is not materially
different for either the rapidly or the slowly cooled places, and the touching
of rod rings does not prevent a uniform product.

The elements of the '871 apparatus combine to achieve this effect. 27/
As the rod issues from the rod mill the austenite grains are small. The rod

then passes through the delivery pipes where it is cooled with water. The

24/ CX-80, p. 5; CXP-2; Tr. at 286.
25/ Tr. at 286; CX-69, p. 11; CXP-3.
26/ Id.

27/ CX-69, p. 8.

15
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water cools the rod to a temperature above transformation and inhibits grain
growth. After the rod is continuously laid in non-concentric or "spencerian"
rings on the moving conveyer, it is blasted with forced air. The air and the
spread out spencerian rings cause the rod to transform rapidly, preventing the
formation of excessive amounts of undesirable free ferrite and resulting in a

pearlite microstructure.

We turn now to a review of the most pertinent prior art.

IV. The Prior Art

1. Edwards, U.S. Letters Patent 1,295,139. 28/
The Edwards patent issued in 1919. It claims:
[Title combination with rod coiling mechanism, of a guide for
conducting the rod from the rolling mill to said coiling mechanism,
a longitudinally moving support on which the rod is delivered by
said coiling mechanism whereby to form a series of offset exposed

turns, and means for subjecting the rod to a reducing atmosphere
while on said moving support.

The Edwards patent relates to 2 elements of the '871 patent, the (1) laying of
spencerian, i.e., non-concentric, rings of steel rod on (2) a moving

Conveyor. The specifications to Edwards state that the use of spencerian
rings will "expose as completely as possible the entire surface of such rod,
so coiled, to the action of a cooling medium." 29/ Because of the complete
exposure, "the cooling of the rods is rendered uniform." 30/

In the course of this proceeding, respondents have made two arguments

28/ CX-70, Tab B(4).
29/ Id.
30/ Id.
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based on Edwards. They have argued (1) that the evidence establishes that the
Edwards patent by itself renders the claimed subject matter of the '871 patent
obvious under 35 U.S.C. § 103, 31/ and (2) that Edwards taken in conjunction
with various other pieces of prior art renders the '871 patent obvious.

We determine that respondents' claim that Edwards taken alone renders the
subject matter of the '871 patent obvious is mistaken. The Edwards apparatus
differs in significant respects from the Stelmor apparatus. It lacks water
cooling means for cooling the rod and inhibiting austenitic grain growth.

Thus the Edwards apparatus is incapable of laying the rod on the conveyor
while the austenite grains are small and the rod's temperature is near to but
above transformation. Edwards also lacks means for directing forced air at
the spencerian rings. These structural differences are critical, since
without these elements, the Stelmor combination would not achieve the desired
metallurgical result. 32/

It is clear, moreover, that even with a most charitable reading, Edwards
does not suggest or teach a structure capable of producing the equivalent of
air patented rod. Edwards taught that laying the rod on a series of offset
non-concentric rings would result in "practically a complete exposure of its
surface during the period of cooling, whereby the cooling of the rod is
rendered uniform." 33/ Nevertheless, Edwards did not describe his apparatus

in terms of expected metallurgical benefits, such as eliminating patenting,

31/ Respondents Ashlow Limited, Ashlow Corporation, Korf Industries, Inc.,
anaGeorgetown Steel Georgetown's Reply Brief, p. 3.

32/ CX-98, p. 5.

33/ U.S. Letters Patent 1,295,139, p. 1, lines 76-79.
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but in terms of reducing oxide formation. 34/ He teaches the use of
non-concentric offset rings as a means for more effectively exposing the
surface of the rod to a deoxydizing medium during cooling in order to reduce
scale. 35/ As Mr. John Hitchcock 36/, a former Morgan engineer, testified,
Edwards' primary concern was scale, although his apparatus may have carried
with it some incidental metallurgical benefits. 37/

The lack of any meaningful effect on the rod microstructure is$
corroborated by the performance of the Edwards structure in simulation tests,
During May 1967, Morgan and Stelco simulated the Edwards apparatus under the
supervision of Professor Slater and Dr. Stryker. The tests employed an
enclosed chamber with a water cooled roof. The rod was laid on the moving
conveyor in spencerian rings and run through the chamber. Mr. Norman Wilson,
a Morgan engineer with extensive experience in rod mill technology, witnessed
the tests. He testified that 100 feet from the laying head the rod rings were
still red hot, and the rod product was of poor quality. 38/ Consequently, we
égree with the ALJ's conclusion that the tests substantially indicated that
"the uniform cooling taught by Edwards was too slow to meet the requirements
of faster mill speeds and metallurgical quality suitable for final working

without patenting." 39/

34/ 1d. at p. 1, lines 60-79, 79-87.

35/ 1d. at p. 1, lines 52-60, 70-72, 79787.

36/ RX-118, p. 47.

37/ RX-118, p. 5 6.

38/ CX-98, p. 5; Tr. at 796. The fact that the tests were run without a
deoxydizing medium 'does not'undercUi their probative value. Mr. Wilson
testified that it would be inconceivable that the introduction of such a

medium would accomplish "satisfactory cooling.." Tr. at 867.
39/ RD at 18.
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2. The Roeblings Trenton plant and the Lewis Patent.

Respondents rely heavily on a controlled cooling apparatus built by
Mr. Dartrey Lewis at the Trenton plant of John A. Roebling's Sons Corp.

During the 1950's Dartrey Lewis was engaged in research regarding rapid
cooling systems designed to duplicate patenting. The result of this research
was U.S. Letters Patent 2,994,328. 40/ The patent claimed an "apparatus for
heat treating rapidly moving hot rolled rod including a plurality of liqui-1
quenching means for cooling such rod." As set forth in the specifications,
the Lewis patent involves taking the rod after it issues from the rolling mill
and passing it through a series of 4 water cooling stations in order to
rapidly cool the rod from 1800 F to within the range of 900 F to 1300 F,
then holding the rod within that range for 10 seconds or more while the carbon
comes out of solution.

The Roebling's Trenton facility reflected the work of Lewis and of
Mr. John H. Corson, who was also engaged in research on water patenting
systems. The facility is described in the so-called Bradbury Trip Report, a
report prepared by two Morgan employees after a 1958 visit to the Roebling's
Trenton facility (RX-301). At Roebling's the rod passed through a series of 4
water cooling stations to a pouring reel, where it was laid in bundles on a

moving conveyor. 41/ The bundles then passed into a 40-foot wind tunnel.

40/ CX-70 Tab B(9). The Lewis patent sought to obtain the equivalent a
patented rod by passing the rod through four water cooling stations prior to
the pouring reel.

41/ RX-301.
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Respondents assert that the Roebling's Trenton facility contained the
essential features of the '871 patent 42/ and, in addition, teaches the
principle of using water and air cooling to transform hot rolled rod. They

contend: 43/

(1) That Roebling's Trenton used water cooling (the 4 stations) to
control austenitic growth.

(2) That the Roebling's Trenton "pouring reel" corresponds to the
'871 patent's laying head.

(3) The means for cooling rod through transformation is shown by
the wind tunnel.

(4) That Roebling's Trenton produced "improved metallurgical
quality in the rod so as to eliminate the need for separate
patenting." 44/

The key to their argument is the following passage in the Bradbury Trip
Report: 45/

Note: - After discharge from the coilers the coils enter a 40 ft.
wind tunnel through which air is passed at 60,000 C.F.M. On leaving
the tunnel the coils are cool enough for bundling. The rapidity of
this air cooling seems to be significant as the treatment will
obviously retard the development of lamellar pearlite and carbide
coalescence in the 1300 F. temperature zone. It is believed that
it is this combination of low coiling temperatures followed by rapid
air cooling which enable Roebling's to reduce the amount of
conventional patenting normally required for rope and spring

grades. Roebling's claim various advantages from their fast cooling
process.

Much of the controversy over Roebling's Trenton centers on the role of
the wind tunnel. If the wind tunnel was used to cool the rod through

transformation, the Roebling's Trenton facility is highly pertinent prior

42/ Respondents Brief Before the Commission at 22 (hereinafter RBBC).
43/ RBBC at 23; RX-301.

44/ RBBC at 24.

45/ RX-301, p. 2.
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art. If not, Roebling's Trenton is basically the Lewis-Corson four stage
water patenting process and is much less relevant.

Judge Duvall concluded that the Roebling's apparatus resulted in
transformation of the rod prior to its entry into the wind tunnel. 46/ We
agree.

Mr. Terrence G. Bradbury, a Stelco metallurgist and the author of the
Bradbury Trip Report, later testified that the wind tunnel had little or
nothing to do with the metallurgical qualities of the rod, since
transformation had already occurred. 47/ He regarded his earlier statements
in the Trip Report as erroneous. Mr. Norman Wilson, a Morgan engineer with
extensive experience in the rolling mill industry, had an opportunity to
inspect the Roebling's apparatus. He stated that the wind tunnel was only for
the purpose of cooling the rod after it had been collected from the reel, and
had only a minor effect on the metallurgy. 48/ According to Mr. Wilson, any
statements in the Bradbury Trip Report to the effect that the air cooling
affected the rod metallurgy were "not accurate." 49/

Mr. Wilson's and Mr. Bradbury's testimony is supported by language within
the Trip Report itself. The Report states that "recalesence of some 75 to
100 F." occurred while the rod lay in the pouring reel. 50/ Recalesence, or

the release of heat, indicates that the iron and carbon atoms have begun to

46/ RD at 31.

47/ RX-113, pp. 55-56.
48/ CX-98, pp. 3-4.
49/ CX-98, p. 4.

50/ RX-301, p. 2.
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come out of solution and that transformation has begun. 51/

A review of the history of the Roebling's facility helps clarify the role
of the wind tunnel. It had been longstanding practice at Roebling's to use
exhaust fans to cool the rod prior to bundling. A memorandum written by one
R. J. Schuler on July 19, 1951 reported the results of Schuler's experiment
with the installation of an exhaust fan to Dartrey Lewis. 52/ The
experimental fan was installed in the top of a "cooling tunnel." 53/

Schuler's study was undertaken because Roebling's was planning to consolidate
the output of two reels on a single conveyor and needed a means for rapidly
cooling the rod bundles.

The fans reappear in memorandum to Dartrey Lewis of February 2, 1954
written by one H. F. Stirn. 54/ Stirn reported that in order to handle an
increase in rod capacity, large exhaust fans were installed on two outsi ‘e
conveyors and on the two shorter center conveyors. 55/ Stirn repeatedly
emphasized that the fans resulted in a significant reduction of scale. "The
reason for the drop in scale from .746 to .54 is mainly due to the new cooling
arrangement on the present conveyors." 56/ In 1954, Roebling's Trenton was

visited by D. N. McLean and Mr. Bradbury, who reported: 57/

51/ CX-70 Tab B(7), Lewis, "Combined Hot Rolling and Patenting of Rod," 32
Wire and Wire Products, No. 10; Pollmeier and Hoffman, "Heat Treatment of
Wire Rod at Rolling Heat So As to Obtain a Good Drawing Structure," 9 Wire
World International 171 (October 1967) CX-70 Tab E(3).

52/ CX-111, EI-170, No. 9, p. 1 (July 19, 1951).

53/ 1d., p. 2.

54/ CX-111, EI-170, No. 12 (Feb. 2, 1954).

55/ 1d., pp. 2-3.

56/ Id. p. 2.

57/ RX-113, TGB-2, (Bates No. 500213), P. 1. The experimental cooling line
was variously reported as being 110, 113, and 115 feet long. The 30 foot
cooling lines did not employ experimental water cooling.
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Rod coiled on the reels set 115 feet from the Mill are passed for
this distance through guide pipes constaining high pressure water.
After coiling they are further cooled in a 40 foot (air) tunnel with
60,000 C.F.M. fans.
McLean and Bradbury reported that Lewis informed them that the wind tunnel
resulted in a considerable saving in scale. The 1954 report does not mention
any metallurgical benefits apart from scale. 58/

In 1958, when Bradbury visited Roebling's Trenton the wind tunnel had
been in use for over four years. Apparently its only function was to reduce
scale and cool the rod for bundling. Dartrey Lewis did not mention the wind
tunnel in his 1957 article 59/ describing his work on producing the equivalent
of patented rod through controlled cooling. He apparently never sought patent
protection on it. 60/ To our knowlege there is no evidence in the record
deriving directly from Lewis himself regarding some dramatic new discovery
between 1957 and 1958. Roebling's Trenton, like the Lewis and Corson patents,
teaches the use of elaborate four stage water cooling systems to obtain
limited improvements in the rod metallurgy.

Moreover, even assuming that the wind tunnel was used to achieve
transformation (which it was not), it would not render the Stelmor apparatus
obvious under section 103. The Roebling's Trenton facility differed from the
Stelmor in that the rod was coiled in a pouring reel rather than a laying

head. It was formed into bundles, and then passed into the wind tunnel where

air flowed parallel to the conveyor rather than up through the rings. 61/ The

58/ Id., p. 1-2.

59/ CX-70(B) (10), supra.

60/ E.g., U.S. Letters Patent 2,994,328, CX-70(B) (9). This patent was
issued on August 1, 1961, and concerns water patenting.

61/ Tr. at 746-47. In the '871 patent the air is blown through the bundle.
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use of a pouring reel meant that the rod did not pass continuously into the
air cooling, but instead sat for about two minutes while being coiled, and
remained on the conveyor another four to six minutes before entering the wind
tunnel. 62/ In contrast, on a Stelmor apparatus the rod is formed into
spencerian rings and falls continuously onto a moving conveyor, where after
passing through a short equalization zone, it enters the forced air
blast. 63/ Bradbury testified that the wind tunnel was subject to a
relatively low rate of cooling in view of the rod bundle mass Lewis was trying
to cool. 64/
In any case, the rod produced at Roebling's Trenton was not equivalent to
patented rod. In 1957, Lewis wrote: 65/
At the present state of the art the product is not fully
equivalent to conventional patenting. The process is considered as
a means for increasing the amount of raw ripping of hot rolled rod
to about 75% reduction in area for 0.75% carbon rods and larger
reductions for lower carbons. Rod patented in this way is used in
cases where wire drawing is followed by-a second patenting. The
process is not suitable for final patenting without further
refinement.
And in 1958, Bradbury stated that the combination of "low coiling temperatures
followed by rapid air cooling . . . enabled Roebling's to reduce the amount of

patenting normally required for rope and spring grades." He added: 66/

The process is claimed to have virtually eliminated the patenting
process at the rod stage when a second patenting treatment is
specified at some stage in the wire drawing process. In the case of
.75C grades hot rolled rods are drawn "green" to about 75% reduction
in area and lower carbon grades can be given larger reductions.

62/ CX-98, pp. 3-4; Tr. at 218.

63/ CX-69, pp. 8-9.

64/ RX-113, p. 107; see Id. at 72. The air in the wind tunnel was blown
parallel to the conveyor rather than up through the bundle. e.g. Tr. at 747-48.

65/ CX-70(B) (10).

66/ RX-301, p. 2.
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Thus the Trip Report confirms what Lewis had written in 1957, that Roebling's
allowed the elimination of one patenting step, when the rod was to be

repatented later on. Bradbury explained: 67/

For some classes of wire, -- and I speak of quality of wire --
something that's very, very fussy, like rope wire, elevator wire,
mine hoist wire, aircraft cable wire, very, very special wires, you
must end up with a high degree of ductility in your wire, even
though it has been subjected to a large amount of cold work in
drawing it from rod down to the wire. So, the practice is to give
it what is known as an "interstage patenting treatment." You don't
bother patenting it in the rod form. You can draw it green, maybe
two or three holes. But, if you were to draw it any further, it
would either break or else it would, if it didn't break, it wouldn't
have very much ductility left in its when it was finished.

So, you patent it at some particular, at what is known as some
"breakdown size," halfway through the reduction, you patent in what
is known as "wire patenting," in that case. In other cases, you
have to give it what is known as a "double patenting process." The
rod must be patented. And you draw it down to halfway, then you
repatent it to remove the cold work, then you draw it the rest of
the way. That's a very special high-quality wire.
Roebling's did not eliminate the need for patenting except in certain highly
specialized uses where the rod was to be repatented anyway. Mr. Bradbury
repeatedly testified that Roebling's rod did not approach the metallurgical
structure obtained from conventional patenting 68/ and that samples taken from
Roebling's were undesirable because of the presence of large amounts of free
ferrite. Mr. Vitelli, who worked at Roebling's, confirmed that Roebling's rod

failed in tests performed at Trenton Spring Products, 69/ and that it coup

not be drawn to finished wire without intervening heat treatment. 70/

67/ RX-113, pp. 104.

68/ Rx-113, pp. 105, 107; Tr. 254-56; CX-80, pp. 3-4.
69/ CX-81, p. 4; Tr. at 429.

70/ Id.

25



26
Consequently, the Roebling's Trenton apparatus, wind tunnel or no wind
tunnel, does not teach a structure capable of producing the equivalent of a
patented rod. Nor does it teach that in combination with Edwards' spencerian
rings significantly improved metallurgical quality, equivalent to conventional

patenting, would result.

2. O'Brien and The Sparrows Point Facility.
The O'Brien patent, U.S. Letters Patent 2,516,248, also concerned an

apparatus for the controlled cooling of hot rolled rods of iron and steel, A
controlled cooling line modeled after O'Brien was built at Sparrows Point in
Baltimore. The O'Brien patent claims inter alia: 71/

The method of cooling ferrous rods which comprises taking a hot
rolled rod after it leaves the finishing roll pass at a temperature
in the neighborhood of 1800 F., briefly water-cooling the rod to a
temperature above 1500 F., eliminating residual water from the rod
surface, forming the rod into a coil, conveying the coil in a
step-by-step movement to a first position for inspection, advancing
the coil to a second position, covering the top of the coil, blowing
air laterally through the convolutions of the coil until the
.temperature of the coil is reduced at least to 1100 F., removing
the covering from the coil, and then conveying the coil for further
cooling.

The specifications to O'Brien state that:
[Tlhe quality and uniformity of grain structure, particularly of
high carbon steels, are notably improved, the pearlite instead of
coarse lamellar plates being in the form of small uniform grains
which facilitate subsequent heat treatment and drawing the rod into
wire.

The ALJ found that the Stelmor apparatus was patentable over

O'Brien. 72/

71/ CX-70 Tab A(10).
72/ RD at 36.
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O'Brien clearly teaches the use of two stage water and air cooling to
obtain "notable" improvement in the quality and uniformity of the grain
structure of the rod. The O'Brien apparatus, however, differs in significant
respects from the Stelmor. O'Brien does not teach the use of water cooling to
inhibit grain growth, although, as the ALJ pointed out, this may be inherent
in the reference to 1500 F as the minimum temperature after water cooling and
air cooling to at least 1100 F. More importantly, O'Brien air cooled the rod
in a bundle on a start-stop conveyor. Thus, air cooling was delayed while the
rod was being coiled into a bundle, 73/ while in contrast, the spencerian
rings of the Stelmor fall in continuous laps onto a moving conveyor and pass
into the air blast. In addition, a bundle has a greater tendency to retain
heat than spread-out spencerian rings, thus resulting in slower cooling. As
Judge Duvall found: 74/
The fact that the rods are bundled rather than spread out in
overlapping rings probably results in relatively slower cooling, and
hence greater grain growth than in the Stelmor process. This
apparent failure of O'Brien to appreciate fully the importance of
the rate of cooling over time explains why, unlike in the Stelmor
process, subsequent heat treatment before wire drawing was still
necessary.
Consequently, O'Brien falls short of teaching a structure for inhibiting grain
growth with water cooling, then rapidly transforming the rod with an air blast.
The O'Brien process was put in practice at the Bethlehem Steel Company's
plant at Sparrows Point, Maryland. According to Mr. Wilson, who visited

Sparrows Point, it did not produce medium to high carbon rod which could be

cold worked to a finished wire product without patenting. 75/ Dartrey Lewis

73/ CX-70(B) (10), p. 1, col. 2, lines 41-47.
74/ RD at 36.
75/ CX-69, p. 6.
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also visited Sparrows Point, and reported: 76/
It made no difference to their wire drawing procedure. They

were unable to draw the green rod any more holes than previously.

They did find, however, somewhat less breakage trouble in the mill

because of the greater uniformity of the rod.
He concluded: "Bethlehem's air blast cooling of rod coils on the rod mill
conveyor is not a substitute for patenting." Lewis' report corroborates
Wilson's testimony. In 1958, Bradbury reported much the same thing on his
inspection of Sparrows Point, concluding that it was "not a substitute for
patenting." 77/

Sparrows Point was only successful in the sense that it showed promising
results. 78/ It never achieved the elimination of patenting. This
corroborates the testimony of complainant's witnesses that O'Brien does not
teach a process or an apparatus for cooling rod directly from rolling to
obtain the equivalent of patented rod. Nor does it suggest that if joined
with Edwards, the goal would be achieved. O'Brien did not appreciate the

importance of rapid air cooling through transformation while the austenite

grains are still small. 79/

3. Crum and Cleaner's Hangar

The Crum patent, U.S. Letters Patent 3,103,327, relates to an apparatus
for handling wire or rod-like materials, wherein the rod is arranged in
successive loops on a conveyor and then reassembled into a compact bundle

(i.e., a "Crumpak"). Crum stated: 80/

76/ RX-911, p. 2.

77/ RX-301, p. 8.

78/ RX-301, p. 8.

79/ RD at 36.

80/ CX-70 Tab D(5), col. 3, lines 10-20.
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The loops carried by the belt conveyor 13 may be subjected to

processing steps, such as conventional pickling or acid treatment,

annealing, heat treatments of various kinds, coating, descaling,

cleaning, etc., or any combination of treatments.
That patenting is a form of "heat treatment" means very little, since all that
Crum does is to vaguely indicate that spencerian rings could be used in
conjunction with a broad category of treatments in which the '871 apparatus
falls. An article written by Mr. John Zouck, an employee of Wirecrafter's
Inc., describes a "ferrous wire rod cleaning line" employing Crum's system.
The Zouck article's reference to "the insertion of rod and wire patenting
facilities in the cleaning line" 81/ is not a reference to controlled cooling,
but to a process for taking cold rod, reheating it in ring form in a patenting
furnace, and patenting it in the conventional way with a lead or salt
quench. 82/ As Mr. Wilson testified, Cleaner's Hangar was a hot air drying
operation for baking a borax coating onto spread-out rod rings (CX-98,
pp. 2-3). Accordingly, neither Crum nor Zouck is particularly relevant here,
since neither teaches or relates to the controlled cooling of steel rod to
achieve the metallurgical equivalent of patented rod.

Respondents argue, however, that one aspect of the Cleaner's Hangar
facility is pertinent here, namely the use of a slotted structure to direct
more air to the sides of the conveyor where the metal mass is greatest. The
Patent and Trademark Office was not aware of this slotted structure when it
reviewed the application for the '871 patent. However, the obviousness of the

slotted structure does not affect the patentability of the Stelmor, since the

81/ RX-300, Zouck, "Continuous Conveyorized Loop Processing--A New Concept
in Rod and Wire Handling," Wire, pp. 1454-55 (October 1961); CX-70[D] (4).

82/ CX-81, pp. 8-9; CX-98, pp. 2-3; Tr. at 451-52, 458, 477. The lead or
salt quench referred to in the article is a traditional method of patenting.
CX-69, p. 2.
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non-obviousness of the apparatus resides in the combination as a whole, rather
than in any single element. Indeed slotted structure cooling means are not

even mentioned in claim 1.

4. The German Patentshrift
Respondents' argument that a 1957 German patentschrift No. 959,634
(Krantz) shows "spaced [conveyor] supports" bearing a closer technical
resemblance to the '871 than the prior art before the examiner is equally
misplaced. Again, the non-obviousness of the '871 apparatus resides in the
combination as a whole, and cannot be defeated by the obviousness of a single
feature. Furthermore, as Judge Duvall found there is: 83/
nothing in Krantz suggesting the use of water cooling to inhibit
austenitic grain growth or the laying out of rod in overlapping
rings to assure forced air cooling during transformation and
substantially uniform fine grained pearlite microstructure described
in the suit patent.
5. DNon-Obviousness of the subject matter as a whole.
In upholding the validity of the '871 patent over Edwards, Roebling's
Trenton, O'Brien, Crum, and the German Patentshrift, the ALJ relied in part on
his assessment of the credibility of the expert witnesses. He regarded the

testimony of complainant's witnesses, Mr. Wilson and Mr. Vitelli, as more

credible than that of respondents' witness, Dr. Stacey. 84/ He concluded